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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) thesocial, 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.

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

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 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:

c) apetroleum exploration permittee;

d) a petroleum retention lessee;
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e} apetroleum production licensee;

f)  apipeline licensee;

g) aninfrastructure licensee;

h) the registered holder of a petroleum access authority;

i)  the registered holder of a petroleum special prospecting authority;
i) the holder of a petroleum scientific investigation consent.

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) in relation to a petroleum activity— National Offshore Petroleum Safety and Environmental
Management Authority (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
ACMA Australian Communications and Media Authority
AFANT Amateur Fisherman’s Association of the NT
AFMA Australian Fisheries Management Authority
AHO Australian Hydrographic Office
AIMS Australian Institute of Marine Science
ALARP as low as reasonably practicable
AMOSC Australian Marine Qil Spill Centre
AMP Australian Marine Park (formerly Commonwealth Marine Reserve)
AMSA Australian Maritime Safety Authority
ANU Australian National University
ANZ Australian and New Zealand
API American Petroleum Institute
As arsenic
ASBTIA Australian Southern Bluefin Tuna Industry Association
AUV autonomous underwater vehicle
BIA Biologically important area
BOM Bureau of Meteorology
BU Bayu-Undan
BU DPP Bayu-Undan Drilling Production and Processing
Ca calcium
CCS carbon capture and sequestration
CFA Commonwealth Fisheries Association
CHa methane
CHARM Chemical Hazard and Risk Management
Cc™M control measure
Co cobalt
CO, carbon dioxide
COLREGS Convention on the International Regulations for Preventing Collisions at Sea, 1972
CORMIX CORMIX Mixing Zone Model
CP Cathodic Protection
Cr chromium
Cu copper
cwc concrete weight coating
DAH dissolved aromatic hydrocarbons
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Term Definition

DAWE Commonwealth Department of the Agriculture, Water and the Environment
DEWHA Department of the Environment, Water, Heritage and the Arts
DGV default guideline values

DITT-NT Department of Industry, Tourism and Trade in the Northern Territory
DLNG Darwin liquefied natural gas

DNP Director of National Parks

DNVGL Det Norske Veritas (Norway) and Germanischer Lloyd (Germany)
DoD Department of Defence

DoE Department of Environment

DoEE Department of the Environment and Energy

DP dynamic positioning

DIPL NT Department of Infrastructure, Planning and Logistics

DITT NT Department of Industry, Tourism and Trade

DPIR Department of Primary Industry and Resources

DPP Drilling Production and Processing

DSEWPaC Department of Sustainability, Environment, Water, Population and Communities
DVS Downstream Valve Skid

ECNT Environment Centre Northern Territory

EEZ Exclusive economic zone

EMBA environment that may be affected

ENVID environmental hazard workshop

EP Environment plan

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999
EPO environmental performance outcomes

EPRP Emergency Pipeline Repair Procedure

EPS environmental performance standards

ESD ecologically sustainable development

GEP Gas Export Pipeline

GHG greenhouse gas

GV-high guideline value- high

HDPE High Density Polypropylene

HQ Hazard Quotient

HSE Health, Safety and Environment

HSS Heat Shrink Sleeves

HYCOM Hybrid Coordinate Ocean Model

HYDROMAP hydrodynamic model
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Santos

Term Definition

ILI In-line Inspection

IMCRA Integrated Marine and Coastal Regionalisation of Australia
IMOS Integrated Marine Observing System

IMMR inspection, maintenance, monitoring and repair
IMS introduced marine species

IMSMP Introduced marine species management plan

ITF Indonesian Throughflow

IUCN International Union for the Conservation of Nature
JPDA Joint Petroleum Development Area

KP kilometre point

KEF Key Ecological Feature

KLC Kimberley Land Council

LMS Listed Migratory Species

LNG Liquid Natural Gas

LTS Listed Threatened Species

MARPOL The International Convention for the Prevention of Pollution from Ships
MBES multibeam echo sounder

MC measurement criteria

MDO marine diesel oil

MEG a thermodynamic hydrate inhibitor

MEVA moderate exposure values areas

MFL Magnetic Flux Leakage

MGO marine gas oil

MMSCF Pipeline Design Flow Rate

MNES matters of National environmental significance
MoC Management of Change

N,O nitrous oxide

NAXA North Australian Exercise Area

NEBA net environmental benefit analysis

NMR North marine region

NOEC No Observed Effect Concentration

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority
NOPTA National Offshore Petroleum Titles Administrator
NORM naturally occurring radioactive material

NOx nitrogen oxides

NPFI Northern Prawn Fishing Industry Pty Ltd
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Santos

Term Definition

NRS National Reference Station

NT Northern Territory

NT IMT North Territory Incident Management Team

NTEPA Northern Territory Environment Protection Authority
NTM notice to mariners

NWMR North West Marine Region

OCNS United Kingdom Offshore Chemical Notification Scheme
OoDSs ozone-depleting substances

OPEP oil pollution emergency plan

OPGGS Act Offshore Petroleum and Greenhouse Gas Storage Act 2006
OPGGS(E) Offshore Petroleum and Greenhouse Gas (Environment) Regulations 2009
Regulations

OSPAR Oslo and Paris (Commission)

PCRT Pipeline Coating Removal Tool

PEC predicted effect concentration

PIMP Pipeline Integrity Management Plan

PIV Primary installation vessel

PLET Pipeline End Termination

PLONOR Pose Little or No Risk to the Environment

PLR pig launcher/receiver

PMP Pipeline Management Plan

PMST Protected Matters Search Tool

PNEC predicted no effect concentration

PSz petroleum safety zone

PTS permanent threshold shift

RBI risk-based inspection

ROV remotely operated vehicle

Santos Santos NA Darwin Pipeline Pty Ltd

SEL sound exposure level

SMPEP shipboard marine pollution emergency plan

SOLAS Safety of life at sea

SOPEP shipboard oil pollution emergency plan

SOy sulphur oxides

SPL sound pressure level

SSD species sensitivity distribution

SSIV subsea isolation valve
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Term Definition

SSS sidescan sonar

STCW International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers

TEC Threatened ecological community

the treaty Treaty Between Australia and the Democratic Republic of Timor-Leste Establishing Their
Maritime Boundaries in the Timor Sea

TTS temporary threshold shift

USBL ultra short baseline

uv ultraviolet light

VOCs Volatile Organic Compounds

WAF water accommodated fraction

WET whole of effluent toxicity
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Units of Measurement

Term Definition

Santos

° degrees
Mg Microgram
bbl Barrels
cm Centimetre (10 mm)
cm? Square centimetre
cm? Cubic centimetre
dB Decibels
dB re 1pPa Decibels re micro Pascals
dB(A) A-weighted sound pressure level in decibels
Hr Hour
kHz Kilohertz
kL Kilolitre (1,000 litres)
km Kilometre (1,000 m)
kPa Kilo Pascal
ksm?3 Thousand standard cubic meters
L Litre (1000 ml)
Metre (100 cm)
2 Square metre
m3 Cubic metre
mcf Million cubic feet
mg/L Milligrams per litre
ml Millilitre
mm Millimetre
MMboe Million barrels of oil equivalent
MMSCFD Millions of Standard Cubic Feet per Day
nm Nautical mile (1.856 km)
ppb Parts per billion
ppm Parts per million
ppmv Parts per million (volume)
ppt Parts per thousand
psig Pounds per Square Inch Gauge
psu practical salinity unit
PTS Permanent threshold shift
SEL Sound exposure level
SPL Sound pressure level
t Tonne
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Term Definition

TTS

Temporary threshold shift

Santos

°C

Degrees centigrade
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1 Introduction

1.1 Environment Plan 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) asummary of the control measures (CM) for the activity;

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

(vii) a summary of the response arrangements in the oil pollution emergency plan;
(viii)details of consultation already undertaken, and plans for ongoing consultation; and

(ix) details of the titleholder’s nominated liaison person for the activity.

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

Environment Plan (EP) Summary material requirement Relevant section of EP containing EP Summary
material

The location of the activity Section 2.1

A description of the receiving environment Section 3 and APPENDIX C

A description of the activity Section 2

Details of the environmental impacts and risks Sections 6 and 7

The control measures for the activity Sections 6 and 7 and Table 8-2

The arrangements for ongoing monitoring of the Section 8

titleholder’s environmental performance

The response arrangements in the oil pollution Section 6.8 and OPEP
emergency plan (OPEP)

Details of consultation already undertaken and plans for Section 4
ongoing consultation

Details of the titleholder’s nominated liaison person for Section 1.6.2
the activity
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1.2 Activity overview

Santos NA Darwin Pipeline Pty Ltd (Santos) is the operator of the existing Bayu-Undan to Darwin Gas Export
Pipeline (herein referred to as the Pipeline) in the Timor Sea. The Pipeline is a dry natural gas export pipeline
transporting gas from the Bayu-Undan (BU) Field located in Timor-Leste waters (the former Joint Petroleum
Development Area (JPDA)) to the Darwin liquefied natural gas (DLNG) Plant near Darwin, Northern Territory
(NT), Australia. The Pipeline has been in operation since 2005.

The Bayu-Undan Field is approaching the end of its commercially productive life. In anticipation of the end
of Bayu-Undan production, the DLNG infrastructure owners are currently assessing multiple options to
backfill the facility’s existing liquefied natural gas (LNG) train.

The Barossa gas field is currently being developed to supply gas to DLNG after Bayu-Undan has ceased
production. First gas from Barossa is scheduled to be available for processing at DLNG in the first half of 2025.
The development base case for the Barossa Project includes installation of a new pipeline from the field to a
tie-in point on the existing Bayu-Undan to Darwin GEP which would then be used to transport Barossa gas to
Darwin.

During 2022 Santos plans to decide whether to proceed with plans to re-purpose the Bayu-Undan to Darwin
Pipeline for Carbon Capture and Storage at Bayu-Undan. This will result in the pipeline being used to
transport carbon dioxide from DLNG to Bayu-Undan for carbon capture and sequestration (CCS) rather than
being decommissioned. If the Bayu-Undan to Darwin pipeline is used for CCS purposes, the Barossa
Development will then pursue the development of the new Barossa pipeline all the way to DLNG, removing
the requirement for a tie-in to the Bayu-Undan to Darwin Pipeline.

In accordance with Regulation 17 of the Offshore Petroleum and Greenhouse Gas (Environment) Regulations
2009 (OPGGS(E) Regulations), this Environment Plan (EP) constitutes a revision of the Bayu-Undan to Darwin
Gas Export Pipeline EP (ALL/HSE/PLN/024), previously accepted by National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA) on 28 February 2019.

The activities that may be undertaken under this EP, include the following:
+  Operations phase:
o transporting dry natural gas from the BU Field to Darwin LNG Plant;

o linepacking the Pipeline up to maximum operating pressure (occurs during periods of maintenance
and will also occur towards the end of production at the BU Facility); and

o back-feed of gas from the Pipeline to BU Central Processing Facility (CPP) for power generation;
(occurs during maintenance activities and will be the sole activity during the operations phase
covered under this EP, once production ceases from the BU Field).

+  Preservation phase:
o begins when the gas is no longer being used for power generation at BU CPP;
o the Pipeline remains filled with reservoir gas; and

o the pipeline will remain in preservation phase until a decision is made to either repurpose the line
for CCS or decommission all, or part of the line.

+  Pipeline inspection, maintenance, monitoring and repair (IMMR).

o pipeline inspection, maintenance, monitoring and repair activities, including vessel-related
activities, within the Operational Area defined in Section 2.12.5 will continue through the above
phases.
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1.3 Purpose of the Environment Plan

The Treaty Between Australia and the Democratic Republic of Timor-Leste Establishing Their Maritime
Boundaries in the Timor Sea (the Treaty) was signed in March 2018 and ratified on 30 August 2019. This
Treaty transfers exclusive jurisdiction of the Pipeline in Timor-Leste waters to Australia, and hence to the
National Offshore Petroleum Safety and Environmental Management Authority’s (NOPSEMA's) regulatory
jurisdiction.

For the purposes of this EP, the portion of the Pipeline within Timor-Leste waters is considered of the
Australian Commonwealth jurisdiction and will be managed in accordance with the OPGGS(E) Regulations.

Therefore, the purpose of this EP is to provide a plan that meets the relevant requirements of:

+ the Commonwealth OPGGS(E) Regulations, as administered by NOPSEMA; under the Offshore
Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act);

+ the Environmental Protection and Biodiversity Conservation Act 1999 (herein referred to as the EPBC
Act) in Commonwealth waters, as administered by NOPSEMA; including relevant management and
recovery plans and conservation advice for Matters of National Environmental Significance (MNES) and
Commonwealth Marine Reserves Network Management Plans;

+  the NT Petroleum (Submerged Lands) Act 1981, NT Petroleum (Submerged Lands) (Application of
Commonwealth Laws) Regs 2004, Petroleum (Submerged Lands) (Management of Environment) Regs
1999; and

+  the NT Energy Pipelines Act 1981, and Energy Pipelines Regulations 2001 as administered by NT
Department of Industry, Trade and Tourism.

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

1.4 Structure of the Environment Plan

As outlined above, this EP is intended to meet the requirements of the Commonwealth OPGGS(E) Regulations
and the Energy Pipelines Regulations 2001. During consultation in support of previous version of this EP, the
NT Department of Primary Industry and Resources (note the regulations are now administered by the
Department of Industry, Tourism and Trade) noted the NT Energy Pipeline Regulations 2001 do not provide
a framework consistent with their current environmental regulatory practices and requested Santos
structure the EP in accordance with the NT Petroleum (Environment) Regulations 2016. The NT Petroleum
(Environment) Regulations 2016 are consistent with the Department’s current environmental assessment
practices and are aligned with the OPGGS(E) Regulations, ISO 14001 and 1SO31000 in relation to several key
concepts relevant to the EP, including (but not limited to):

+ management of environmental risks and impacts to a level that is:
o ALARP; and

o acceptable.
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+ content requirements, including:
o adescription of the activity;
o adescription of the environment;
o an environmental risk assessment;

o environmental performance outcomes (EPOs), environmental performance standards (EPSs) and
measurement criteria (MCs);

o reporting requirements; and

o consultation requirements.

1.5 Environment Plan validity

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

Santos may revise the EP, using the Management of Change (MoC) Process described in Section 8.11.2. Any
changes made under this process will not affect the validity of this EP.

1.6 Titleholder

OPGGS(E)R 2009 Requirements

Regulation 15(1)

The environment plan must include the following details for the titleholder:
(a) name;
(b) business address;
(c) telephone number (if any);
(d) fax number (if any);
(e) email address (if any);

(f) IF the titleholder is a body corporate that has an ACN (within the meaning of the Corporations Act 2001)—
ACN.

Regulation 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).

1.6.1 Details of the Titleholder
The Pipeline within the scope of this EP is operated under the following licences:
+  Timor Leste waters: BU-1-PL;

+  Australian Commonwealth waters: WA-8-PL and NT/PL1; and
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+

NT coastal waters: NTC/PL1 and NTC/PL20.

Santos NA Darwin Pipeline Pty Ltd is the titleholder undertaking the activity within each of the pipeline
licences listed above. Santos NA Darwin Pipeline Australia Pty Ltd (Santos) operates the Pipeline on behalf of
the other titleholders, being affiliates of co-venturers:

+

+

+

+

SK E&S Australia Pty Ltd;

Santos Timor Sea Pipeline Pty Ltd;
INPEX DLNGPL Pty Ltd;

Eni Gas & Power LNG Australia B.V.;
JERA Darwin LNG Pty Ltd; and
Tokyo Gas Darwin LNG Pty Ltd.

Contact details for the titleholder are provided below.

Company: Santos NA Darwin Pipeline Pty Ltd
Address: 60 Flinders Street, Adelaide, SA 5000
Telephone: +61-8811-5000

Australian Company Number (ACN): 093 316 959

1.6.2 Details of nominated liaison person

Name: Dawn Maclnnes

Title: Team Leader, Environment Team

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

Email: offshore.environment.admin@santos.com

1.6.3 Notification procedure in the event of changed details

If there is a change in the nominated operator, the operator’s nominated liaison person, or a change in the
contact details for the operator or liaison person, Santos will notify NOPSEMA and provide the updated
details.
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1.7 Environmental management framework

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment

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

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

(b) demonstrate how those requirements will be met.

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

The environment plan must contain the following:

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

1.7.1 Santos Environment, Health and Safety Policy

The activity will be conducted in accordance with the Santos Environment, Health and Safety Policy presented
in Appendix A and relevant legislative requirements presented in APPENDIX B, inclusive of the relevant EP
sections where the legislation may prescribe or control how an activity is undertaken.

Sections 5, 6 and 7 of this EP reflect the Environment, Health and Safety Policy, detailing and evaluating
impacts and risks from planned and unplanned events and providing control measures with set performance
outcomes, standards and measurement criteria to ensure environmental performance is achieved. Section 8
also details processes for monitoring changes in laws / regulations and site activities, and for assigning
responsibilities to help assure compliance with legal requirements (e.g., laws, regulations, permits or project
approvals and commitments made in permit applications) and relevant standards of operation (e.g. relevant
Santos and industry standards and design codes).

1.7.2 International Conventions and Agreements

Australia is signatory to numerous international conventions and agreements that obligate the
Commonwealth government to prevent pollution and protect specified habitats for flora and fauna. Those
which are relevant to the activity are detailed in APPENDIX B.

1.7.2.1 Treaty between Australia and the Democratic Republic Timor-Leste Establishing their
Maritime Boundaries in the Timor Sea

Australia and Timor-Leste signed the Treaty Between Australia and the Democratic Republic Timor- Leste
Establishing Their Maritime Boundaries in the Timor Sea (the Treaty) in March 2018 to establish maritime
boundaries between the two signatory countries. This Treaty replaces the 2003 Timor Sea Treaty and the
2003 International Unitisation Agreement for Greater Sunrise and establishes permanent maritime
boundaries between Australia and Timor-Leste (see APPENDIX B).

Under the Treaty (Article 3 of Treaty Annex D) Australia shall exercise exclusive jurisdiction over the Bayu-
Undan Pipeline, and in exercising this exclusive jurisdiction shall cooperate with the relevant Timor-Leste
statutory authority in relation to the Bayu-Undan Pipeline. As a consequence, NOPSEMA is the regulator of
the environmental management of the Pipeline in Timor-Leste waters.

1.7.3 Commonwealth and Territory Legislation

All activities will comply with legislative requirements established under relevant Commonwealth and
Northern Territory legislation. Key legislation is described below with further detail in APPENDIX B.
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1.7.3.1 OPGGS 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 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.

1.7.3.2 OPGGS(E) Regulations

The OPGGS(E)R provide protection of the environment in Commonwealth waters, and in designated State
and Territory waters where functions have been conferred.

The OPGGS(E)R require proponents to submit an EP to the Regulatory Authority, for approval prior to the
commencement of activities. Within the EP, the proponent is required to document an assessment of the
impacts and risks associated with the activities and demonstrate that the activity is carried out consistent
with the principles of ecologically sustainable development, as defined in section 3A of the EPBC Act (see
Section 1.7.3.3 for additional details), and such that the impacts and risks of the activity will be reduced to
as low as reasonably practicable (ALARP) and acceptable levels.

The acceptance criteria, as per Regulation 10A of the OPGGS(E) Regulations, are that the EP:
+ is appropriate for the nature and scale of the activity;

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

+ demonstrates that the environmental impacts and risks of the activity will be of an acceptable level;
+  provides for appropriate EPOs, EPSs and MCs;

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

+ does not involve the activity or part of the activity, other than arrangements for environmental
monitoring or for responding to an emergency, being undertaken in any part of a declared World
Heritage property within the meaning of the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act); and

+ demonstrates that:
o the titleholder has carried out the consultations required by Division 2.2A;

o the measures (if any) arising from consultation, that the titleholder has adopted or proposes to
adopt, are appropriate; and

o it complies with the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) and
the associated regulations.

1.7.3.3 Environment Protection and Biodiversity Conservation Act 1999

The EPBC Act is administered by the Commonwealth Department of the Agriculture, Water and the
Environment (DAWE). The EPBC Act protects matters of national environmental significance (MNES) across
Australia and protects the environment in relation to actions on (or impacting upon) Commonwealth land or
waters. When a person proposes to take an action that they consider may need approval under the EPBC
Act, they must refer the proposal to the Commonwealth Minister for Environment.

Section 3A of the EPBC Act sets out the principles of ecologically sustainable development, which are:
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+ decision-making processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations;

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

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

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

+ improved valuation, pricing and incentive mechanisms should be promoted.

Commonwealth Marine Parks

Part of the Pipeline lies within the Multiple Use and Special Purpose (trawling) zones of the Oceanic Shoals
Marine Park proclaimed under the EPBC Act. Both of these zones have an International Union for the
Conservation of Nature (IUCN) protected area category of “VI - Protected area with sustainable use of natural
resources”.

Mining operations, including oil and gas operations, may be conducted in an IUCN category VI zones within
the Oceanic Shoals Marine Park, subject to the class approval and prescriptions within the Marine Parks -
North Marine Parks Network Management Plan 2018 (Director of National Parks 2018). The ‘Class Approval
— Mining Operations and Greenhouse Gas Activities’ came into effect on 1 July 2018 at the same time as the
management plans for Marine Parks. The conditions of the Class Approval for the North Marine Network
Management Plan that are relevant to the scope of this EP are provided in Table 1-1. These conditions have
been considered by Santos in planning the environmental management of the petroleum activities within
the scope of this EP.

Table 1-1: Conditions from the class approval — mining operations and greenhouse gas activities for the
North Marine Parks Network Management Plan 2018 relevant to the activities in this EP.

Condition Condition
number
1 Approved action must be conducted in accordance with:

+ an Environment Plan accepted under the OPGGS (E) Regulations
+ the EPBC Act

+ the EPBC Regulation

+ North Marine Parks Network Management Plan 2018

+

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

All other applicable Commonwealth and State and Territory laws (to the extent those laws can
operate concurrently with the laws and instruments described in paragraphs a to e).

2 If requested by the Director of National Parks, an Approved Person must notify the Director prior to
conducting Approved Actions within Approved Zones.

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

3 If requested by the Director of National Parks, an 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.
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1.7.3.4 NT Energy Pipelines Act

The NT Energy Pipelines Act 1981 and subsidiary Energy Pipelines Regulations require the titleholder to
operate licensed pipelines in accordance with an accepted Pipeline Management Plan (PMP). The Energy
Pipelines Regulations do not require the PMP to explicitly consider environmental impacts and risks. The
scope of this EP includes NT coastal waters, to assess and manage environmental risks associated with the
operation of the Pipeline within this jurisdiction. The EP will constitute a component of the PMP, as per the
NT Energy Pipelines Act and Energy Pipelines Regulations.

Previous consultation with the NT Department of Primary Industry and Resources has indicated this approach
to assessment is acceptable to the Department.

As outlined in Section 1.4, Santos has aligned the structure of the EP to the NT Petroleum (Environment)
Regulations at the request of the Northern Territory Department of Primary Industry and Resources.
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2 Activity Description

OPGGS(E)R 2009 Requirements

Regulation 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.

Table 2-1 provides the key attributes of the operation of the Pipeline IMMR activities, pipeline preservation
and vessel activities within the scope of this EP.

Table 2-1: Attributes of the Activity

Attribute Summary

Petroleum The Pipeline within the scope of this EP is operated under the following licences:
Sharing Contracts
and Pipeline + Timor Leste waters: BU-1-PL;
license + Australian Commonwealth waters: WA-8-PL and NT/PL1; and
+ NT coastal waters: NTC/PL1 and NTC/PL20.
Hydrocarbon type + The Pipeline will contain dry natural gas during both phases of the activity.
+ Vessels will use Group Il hydrocarbon fuels such as marine gas oil (MGO) or marine diesel

oil (MDO).

Activity location The Pipeline within the scope of this EP extends from the downstream flange of the subsea
isolation valve (SSIV) (the SSIV is located downstream of the Bayu-Undan Facility Central
Production and Processing Complex (CPP)) to the beach valve at the shore crossing at
Wickham Point, near Darwin (Figure 2-1).

+ approximately 35 km of the Pipeline in Timor-Leste waters extends from the SSIV to the
Timor-Leste — Australia Maritime boundary (as established in the Treaty) at KP34.2.

+ the Commonwealth waters section of the Pipeline extends from KP34.2 (at the Timor-
Leste — Australia Maritime boundary) to KP402.2 (NT coastal waters boundary)

+ the NT coastal waters section of the Pipeline extends from KP402.2 to KP502.3 at the
beach valve at Wickham Point.

Activity + Operations phase:

description — transporting dry natural gas from the BU Field to Darwin LNG Plant

— linepacking the Pipeline up to maximum operating pressure (during periods of
maintenance and towards the end of production at the BU Facility)

— back-feed of gas from the Pipeline to BU CPP for power generation (during
maintenance and testing and once production ceases from the BU Field)

+ Preservation phase (begins when the gas is no longer being used for power generation at
BU CPP):

— the Pipeline remains filled with reservoir gas.
+ Pipeline inspection, maintenance, monitoring and repair.

— pipeline IMMR activities, environmental monitoring/sampling (e.g. sediment and
marine growth), including vessel-related activities2.5 will continue through all the
above phases.
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Vessels Typically, a single vessel is used to conduct IMMR activities. However, depending on the
nature and location of a repair activity, additional vessels may be required. Detail on vessel
types is provided in Section 2.6.

Duration The EP will cover activities for up to five years from the date of acceptance of the EP.

2.1 Operational Area

Santos has defined an Operational Area extending 500 m either side of the Pipeline, within which the
Petroleum Activity will take place (Figure 2-1).

Activities undertaken within the Operational Area that are not associated with the activities detailed in this
EP (e.g., Bayu-Undan Facility operations in the vicinity of the SSIV and onshore at the DLNG plant) are beyond
the scope of this EP.

Activities undertaken outside the Operational Area are not within the scope of the EP, including vessels
transiting to and from port.

2.1.1 Pipeline Crossings

The Pipeline does not cross any third-party pipelines. It crosses four cables within Darwin Harbour; two
buried 66 kV power cables which supply a Radio Australia Station and two Telstra cables. These do not
provide a threat to the integrity of the pipeline. Mattresses have been laid over the cable crossings. Within
Commonwealth waters, the Pipeline crosses a fibre optic telecommunication cable from Nextel Alcatel at
KP88. A Telstra telecommunication cable crosses over the pipeline at KP91.2.

2.2 Pipeline Design

The Pipeline is a 26” diameter welded steel pipeline approximately 502 km long, extending from the SSIV
downstream of the Bayu-Undan Facility within Timor- Leste waters to the beach valve at Wickham Point. A
50 m long flanged mid-line spool is located at KP320 to allow for a potential future tie-in of a third-party gas
field. Future tie-ins at KP320 are outside the scope of this EP.

The Pipeline system was designed in accordance with DNV OS-F101 DNV Submarine Pipeline Systems; key
parameters are summarised in Table 2-2. Independent verification of the Pipeline design was performed
during the design process. Compliance with the installation, testing, and commissioning of the Pipeline was
verified by a Lloyd’s Register certificate of installation following the completion and commissioning activities
and introduction of hydrocarbon gas.

The Pipeline was laid directly on the seabed, except within Darwin Harbour where the Pipeline was buried in
a trench below seabed level. The Pipeline has been in operation since 2005.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 26 of 260



7710-057-EIS-0001

Santos

WA.

N.T.

——

P s
——
e

-,
-

-
e

s

T
130°0E

LEGEND

4 KP Markers
[]Operational Area
----- Coastal Waters - 3 Nm Limit

God

=== EEZ - 200 Nm Limit
- —. Offshore State Boundary

B Bayu Undan Platform
—— Bayu Undan Gas Pipeline
Australian Marine Parks
-Naﬂonal Park Zone (IUCN II)
- :;l/a)bitm Protection Zone (IUCN

(IUCN VI)

i [~ |Multiple Use Zone (IUCN Vi)
- Special Purpose Zone (Traw||
g pe! ( )

/
/
i S
{ KI\J/\W
;
{
\

g ; &Eﬂ“"fm\,i?rm@'r‘

s Q ; 12°0'S
SHOALS %
AMP 3 5
\\ LS 1) .‘
\ y
\ Flat fop Bank \
\ \
\\ ° ‘.‘ p
\ ° \
2 -3 \
\ \
!
i {
|- 8.600,000 “ \:’
i 3
0 70 20 ) \‘ NORTHERN
—" i g N TERRITORY
Spatial Reference y
GDA2020 MGA Zone 52 sooiooo Wi°°° \I miw ooolooo {r’\_/ 700,000

L
DSTIN EP
PIPELINE LOCATION AND OPERATIONAL AREA

Figure 2-1:

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan

Pipeline location and Operational Area

Page 27 of 274



7710-057-EIS-0001 Santos

Table 2-2: Structural Design parameters for the Pipeline

Parameter ‘ Value

Pipeline Length (km) Total ~502:

+ ~35.7 in Timor-Leste waters of Commonwealth Jurisdiction
(west of KP34.2)

+ ~368.0 (Commonwealth waters; KP34.2 to KP402.2)
+ ~100.6 (NT coastal waters; east of KP402.2)

Pipeline Diameter 26", with SSIV located in a pipeline section that is 28” in
diameter

Design Flow Rate (MMscfd) 750

Wall Thickness of 26” Pipeline (mm) + 23.5mm from KPO to KP0.327

+ 20.7mm from KP0.327 to KP34
+ 20.1mm from KP34 to KP 502.33

Wall Thickness Corrosion Allowance (mm) 1.5

Material Carbon Steel

Material Grade American Petroleum Institute (API) 5L X65
Anode Type Al-Zn-In

Anode Spacing Not greater than every 12 joints

Weight Coating High Density Concrete

Weight Coating Thickness (mm) 40-120

Design Life (years) to 2050

2.2.1 Pipeline Protection

The Pipeline is protected by Cathodic Protection (CP) systems using sacrificial anodes. The Pipeline is also
coated with 2.5mm Polypropylene from KPO to KP15 and 5 mm asphalt enamel from KP15 to KP502.33, with
High Density Polypropylene (HDPE) Heat Shrink Sleeves (HSS) applied to the field joints. These coatings
protect the Pipeline from corrosion. The Pipeline is coated within High Density Concrete to ensure on-bottom
stability and protect against physical impacts. No additional protection to the concrete weight coating (CWC)
is provided in the open water section of the pipeline which is laid directly on the seabed.

For areas closer to shore that could suffer impact from anchors, the Pipeline was laid in a ploughed trench
supplemented by sections of rock berm cover in high risk areas (e.g., Darwin Harbour).

The Pipeline is buried at 73 locations for a total of 1,884 m, predominantly within NT coastal waters. The
Pipeline is supported by mattresses at cable crossings.

2.3 Operations Phase

2.3.1 Normal Operating parameters

The Pipeline transports dry natural gas from the Bayu-Undan Field to the DLNG Plant located at Wickham
Point, Darwin. The typical operating parameters of the Pipeline are presented in Table 2-3. The Pipeline
typically operates with an inlet pressure of 160 barg on the Bayu-Undan Drilling Production and Processing
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(DPP) Platform. A significant pressure drop due to internal friction will occur as the gas transits towards the
DLNG Plant. Given the 502 km length of the Pipeline, the inlet pressure at the DLNG Plant is typically 52 barg.

The Pipeline is operated continuously under normal circumstances.

Table 2-3: Typical operating parameters for the pipeline

Item Value

Hydrocarbon Dry natural gas
Pipeline Operating Flow rate (MMscfd) 650

Maximum Operating Inlet Pressure (barg) 194

Pipeline design pressure (barg) 198

Pipeline Operating Inlet Pressure (barg) 160

Pipeline Outlet Pressure (at beach with no line pack) (barg) 52

Pipeline Operating Inlet Temperature (°C) 64

Lowest operating pressure (barg) defined in Safety Case 10

2.3.2 Gas Composition and Monitoring

The Pipeline inventory consists primarily of dry natural gas with a very small fraction of residual liquid
hydrocarbons (average 0.051%), approximately 79% methane (CH4), 6% carbon dioxide (CO,), 0.004%

hydrogen sulphide (H:S) and 10% volatile organic compounds (VOCs) (Table 2-4).

The composition of the export gas, at the pipeline inlet, is continuously monitored online at one of two gas
metering skids on the Compression, Utilities and Quarters Platform (CUQ) platform located in Bayu-Undan
Field in Timor-Leste waters. A second gas metering point is provided at the Pipeline outlet before the gas
enters the DLNG Plant. Data from the Pipeline inlet and outlet gas metering stations are fed to the dedicated

pipeline leak detection system.

Table 2-4: Typical gas composition

Component Average Mole Percentage

Methane 79.930
Ethane 8.256
Carbon dioxide 6.116
Nitrogen 3.866
Propane 1.575
Iso-butane 0.125
Normal butane 0.105
Iso-pentane 0.015
Normal pentane 0.007
Hexane 0.002
Heptane 0.001
C8+ 0.000
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Co+ 0.000
C10+ 0.000
Cl1l+ 0.000
C12+ 0.000
C13-C19+ 0.000
H20 0.000
H2S 0.004

2.3.3 Linepack
Linepacking occurs during periods of maintenance when gas is not being drawn by the DLNG Plant.

In addition, towards the end of production the Pipeline may be pressurised with gas from the BU field to as
high as the maximum operating inlet pressure (194 barg) (linepacking), maximising the amount of gas in the
line for future power generation.

2.3.4 Fuel gas supply

During periods when production is suspended (i.e.) during maintenance shutdowns at BU, the gas in the
Pipeline may be used as a supply for power generation at the BU CPP. In addition, once cessation of
production occurs at the BU field, the gas in the Pipeline would continue to be used as a supply for power
generation at the BU Plant, for approximately 6 — 18 months after cessation of production from the BU Field.

During power generation activities, the SSIV will be locked open to allow fuel gas to be back-fed to the BU
CPP for the purpose of power generation. When the Pipeline reaches minimum required pressure (18 barg)
to supply gas for power generation, the pipeline will be isolated by closing the SSIV valve and the beach valve.

2.4 Preservation phase

Preservation phase will begin when the gas is no longer being used for power generation at the BU CPP. this
phase is expected to last for 24 — 36 months. During the preservation phase the Pipeline will remain filled
with reservoir gas, which will preserve the integrity of the line until the next activity commences. The
pressure in the Pipeline will be maintained consistent with the parameters in Table 2-3 and the specifications
in the Bayu-Undan Export Pipeline Safety Case (BU/HSE/MAN/010).

Prior to the next activity, the pressure in the Pipeline may need to be reduced by venting/flaring at BU DPP
or DLNG. Flaring is out of scope of this EP.

The Pipeline is expected to be in preservation phase until decisions are made on whether the Pipeline will be
repurposed or decommissioned. A decision on whether the pipeline will be used for carrying carbon dioxide
back to the BU field for sequestration is expected to be made during 2022.

2.5 Inspection, Maintenance, Monitoring and Repair Activities

Inspection of the Pipeline at any phase of its life will be conducted in accordance with a risk-based inspection
(RBI) schedule (Table 2-5), as described in Pipeline Integrity Management Plan (PIMP, H8-10000001725).
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Inspections of the Pipeline will generally involve a vessel travelling along the route of the pipeline using towed
acoustic instruments or may involve using an ROV connected to the vessel via an umbilical, which is launched
and recovered from the vessel.

Typically, vessels will be within the Operational Area for approximately 5-60 days per year depending on the
type of inspection. Events such as cyclones, known dropped/dragged objects that could affect the Pipeline
may also trigger inspections. Foreseeable inspection activities are detailed in the sections below.

2.5.1 Inspection Methods

2.5.1.1 In-Line Inspection

Internal inspection of the Pipeline is performed using an in-line inspection tool (intelligent pig) equipped with
Magnetic Flux Leakage (MFL) measurement technology capable of measuring the Pipeline wall thickness and
detecting significant anomalies. This tool is used to inspect the Pipeline from the pig launcher on the DPP
platform to the pig receiver located at the DLNG onshore plant.

2.5.1.2 Acoustic Survey

Surveys of the Pipeline may be undertaken using equipment such as a sidescan sonar (SSS) or multibeam
echo sounder (MBES) via a tow fish platform. These methods are used as a screening inspection prior to a
detailed inspection (e.g., using an ROV).

2.5.1.3 External Inspection

External inspections of the Pipeline may be undertaken, typically using an ROV. Visual inspections can be
used to confirm the results of other inspection methods, and aid in the planning of maintenance and repair
activities.

Close external inspection of the Pipeline system may be undertaken by divers. However, due to the relative
complexity (based on health and safety risk) and cost of implementing diving operations in comparison with
alternative methods (e.g., ROV), other inspection methods are preferred. Divers have not been used to
inspect the Pipeline to date.

2.5.1.4 Trailing wire

Sections of the Pipeline are not visible due to trenching and / or cover from protective rock berms (refer to
Section 2.2.1). Inspection of these sections of the Pipeline may be undertaken using a trailing wire cathodic
protection survey. Trailing wire surveys involve running a wire (approximately 10 kg breaking strain) over the
Pipeline. A small reference cell is also deployed into the water.

2.5.1.5 Marine Growth Removal

As part of ongoing maintenance and to facilitate inspections, the removal of marine growth may be required.
Removal of marine growth is typically only required for inspection purposes and is conducted using high-
pressure water cleaning or brushing or a combination of methods such as:

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

Mechanical brushing — typically a coarse brush is applied to the pipeline or structure;

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

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

2.5.1.6 Inspection and monitoring intervals

After pipeline installation, baseline inspections were performed in accordance with DNV OS-F101 Submarine
Pipeline Systems. Inspections were initially performed at annual intervals following Pipeline commissioning.
However, since no noticeable degradation was evident, future inspection intervals follow a RBI schedule as
defined in Table 2-5. The RBI schedule is determined using the methods outlined in the PIMP.

The nominal internal inspection interval for the Pipeline was initially determined to be five years. The Pipeline
has been inspected twice by In-line Inspection (ILI) (2009 & 2014). The inspections in 2009 & 2014 reported
no evidence of active internal corrosion. Based on the ILI reports from the specialist vendor Rosen, and a
detailed assessment by DNVGL, the internal inspection intervals have been moved to 10 years. The primary
barrier against internal corrosion is the dehydration of the export gas, and the continuous monitoring of the
quality of the gas entering the Pipeline.

Historically, the nominal external inspection interval has been three years, although a four-year period was
determined between 2010 and 2014. There has been a total of six external inspection surveys to assess free
spans, buckles, cathodic protection and external corrosion, and any potential third- party impacts. Based on
the 2017 survey report no new critical spans were identified and span rectifications were performed where
future span growth was predicted to exceed the limits over the next five years. The CP survey results validated
the CP system is functioning and providing adequate external corrosion protection to the pipeline. The lateral
buckles between KPO-7 were also confirmed to be stable. Based on the above, the external inspection
intervals have been extended to five years.

Table 2-5: Pipeline Risk Based Inspection program

Hazard Register Risk Inspection Nominal Inspection Inspection
Ranking Frequency (yrs) Method Platform
Excessive environmental loading Medium Event based MBES GVI Tow Fish
(extreme weather/cyclone) Vessel ROV
Ll
Excessive free spans resulting in Medium 5Y SSS / MBES Tow Fish
movement and overstressing or GVI ROV
fatigue
Excess marine growth Medium 5Y GVI CVI ROV
Seismic activity Medium Event based 5Y SSS / MBES Tow Fish
GVI ROV
Local overstress (overloading) due Medium 5Y SSS / MBES Tow Fish
to pressure and thermal expansion GVI ROV
Materials or weld failure Medium 5Y10Y - ILI GVI,ILI-MFL ROV

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 32 of 274



7710-057-EIS-0001

Santos

Hazard Register Risk Inspection Nominal Inspection Inspection
Ranking Frequency (yrs) Method Platform
ILI
Internal corrosion in pipeline Medium 10y ILI - MFL ILI
External corrosion — Export pipeline | Medium 10Y (ILI)5Y (CP) ILI - MFLCP ILI ROV
Survey
Trailing wire
External corrosion — Export pipeline | Medium 2Y CP MBES Vessel
rock berm Trailing wire
External corrosion — Shore crossing | Medium 1y CIPS DCVG Onshore hand held
Early consumption of sacrificial Medium 5Y CcP ROV
anodes Trailing wire
Abrasion at crossing points Medium 5Y10Y (ILI) GVIILI-MFL ROV ILI
Dragging anchors, ship sinking Medium Event Based 2Y10Y MBES ILI-MFL | ROV ILI
within Darwin Port limits (1r)
Rock berm eroded or disturbed Medium Event based 2Y MBES ROV
Erosion of shore crossing leading to | Medium Event based 2Y MBES GVI ROV
destabilisation of pipeline
Fishing Activities —impact of Medium 5Y10Y (ILI) SSS / MBES Tow Fish ROV
pipeline by trawl boards GVIILI-MFL ILI
Dropped Object from Passing Ship Medium 5Y10Y (ILI) SSS / MBES Tow Fish ROV
GVIILI-MFL L]

2.5.2 Maintenance and Repairs

Anomalies identified during planned inspections and condition monitoring are reviewed, risk assessed, and
managed. The risk is mitigated by actions such as repair, re-rating, upgrade or monitoring, as appropriate.

Urgent repairs (e.g., in the event of damage requiring precautionary shutdown) are addressed in the
Emergency Repair Management Plan (H8-10000005136). The Emergency Repair Management Plan outlines
various repair options available in the event of Pipeline leak, rupture or severe mechanical damage, including
information on aspects such as material, equipment, and potential support requirements, and repair
contractors and timescales (including mobilisation) associated with various repair options. An Emergency
Pipeline Repair Procedure (EPRP, H8-SSP-00-029-M02-2001) has been developed and is utilised to inform
repair work required.

The Pipeline Integrity Management Plan (PIMP H8-10000001725) identifies that non-urgent repair can be
repaired at opportune times (e.g., during facility shutdowns). Non-urgent repairs are subject to the
Operational Risk Management Procedure (1541-012-WPR-0010). If a change is required as part of the risk
assessment, the Santos Management of Change (MOC) Procedure (SMS-OES-0S02-PD04) will be applied.

Maintenance and repair may consist of some or all the following activities:

+  Excavation of the sediment around the Pipeline to establish the extent of any damage, and to provide
appropriate access for repairs to be carried out. Typically, a jetting tool or air-lifting tool operated by
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an ROV, or divers, would be used to remove sand and rocks from around the Pipeline and to excavate
beneath the Pipeline, as required,

+ Removal of CWC and corrosion coating by ROV, divers, or special desighed CWC removal tools, using
high pressure water jets or hydraulic saws;

+  Free span correction using water jetting, or placement of sand or grout bags using an ROV from a
support vessel. Gravel / grout bags and concrete mattresses are placed on specific areas of the subsea
infrastructure showing scour or movement and may also be used as subsea markers. The exact details
and requirements are made post inspection activities;

+ In the event of a minor repair (where positive pressure has been maintained within the Pipeline and
there has not been an ingress of seawater), a clamp repair may be implemented. If a minor repair is
required, the seabed around the Pipeline may need to be excavated to enable access for the clamp to
be placed. Alternatively, the pipeline may be lifted and grout-bags placed underneath. The pipeline
may also be brought to the surface for the clamp repair; and

+  Inthe unlikely event of a major loss of containment where the contents of the line have been released
and seawater ingress has occurred, removal of seawater and debris, such as marine growth and sand,
that may exacerbate Pipeline corrosion is required. This would likely involve pushing the ingressed
seawater out of the Pipeline at the location of the breach, by pig trains being sent from both the DLNG
and BU ends of the pipeline to meet near the breach and force the pipeline contents and debris out of
the pipeline. The pig train would be pushed either by an inert gas (e.g. nitrogen) or ultraviolet light
(UV) treated seawater (dosed with an oxygen scavenger).

2.5.3 Environmental monitoring activities

Environmental monitoring activities such as sampling of seabed material (i.e., sediment) or
investigation/sampling of biotic material (i.e., marine growth) for environmental studies may be undertaken
to increase Santos’ understanding of the environmental impacts and risks at the time of decommissioning.
Sediment sampling may be undertaken along the Pipeline to characterise sediment and understand baseline
levels including total organic carbon, particles size, major cations, trace metals and bacteria type. This activity
will be performed using routine sampling techniques from a vessel and equipment such as using a Dual van
Veen grab sampler shown in Figure 2-2 below.

Figure 2-2: Dual van Veen Grab Sampler
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2.6 Vessel Activities

IMMR activities are predominantly vessel based (apart from ILI), and surveys are infrequent (as per the risk-
based inspection intervals in Table 2-5) and of relatively short duration (less than two months). These
activities are preferentially undertaken from May to November, outside of cyclone season, to minimise or
avoid operational disruptions. However, depending on maintenance requirements, maintenance activities
could occur at any time during the year.

Vessels used for IMMR activities are expected to range between 30 m and 130 m in length. The vessel type
and specifications will depend on availability and specific activity requirements. Typical activity vessels use a
dynamic positioning (DP) system to allow manoeuvrability and to avoid anchoring when undertaking works
due to the proximity of the Pipeline.

The Sapura Constructor, a 117 m Class DNV with ROV (Figure 2-) is typical of the type of vessel used for IMR
activities. The Sapura Constructor has berths for up to 120 persons and 15 divers onboard. It will be supported
by up to two vessels of the same or lesser class —including a supply/support vessel and/or a hyperbaric rescue
vessel. Not all vessels will be active at the same time.

The vessels may be sourced locally or from an international location.

Bunkering of the vessels may take place either at sea or in port. Vessels will use marine diesel oil (MDO) or
marine gas oil (MGO).

Figure 2-3: Sapura Constructor, as an example of a representative vessel
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2.7 Chemical Selection and Use

The chemicals required for IMMR activities will be injected from the Bayu Undan Platform and as such are
subject to the ABU-W chemical selection process (ABU-W Chemical Management (ALL/HSE/PRO/044))
described below before being permitted for use.

Subsea chemicals will, at a minimum, be assessed in accordance with the United Kingdom Offshore Chemical
Notification Scheme (OCNS) Ranked List of Notified Chemicals. The Chemical Hazard and Risk Management
(CHARM) model, under the OCNS Hazard Assessment Process, is the primary tool to rank offshore chemicals
based on assessment of aquatic toxicity, biodegradation and bioaccumulation data provided by the chemical
supplier. The CHARM model calculates the ratio of predicted effect concentration (PEC) against the predicted
no effect concentration (PNEC) (i.e., the PEC:PNEC ratio) and expresses this as a Hazard Quotient (HQ), which
is then used to rank the product (Table 2-6). The HQ is converted to a colour banding with gold and silver
bandings representing the least environmentally hazardous chemicals. Products not applicable to the CHARM
model (i.e., inorganic substances, hydraulic fluids) are assigned an OCNS Initial Grouping (Table 2-7). The
Final Grouping is determined by the substance having the worst case OCNS ranking scheme assignment in
terms of biodegradability and bioaccumulation criteria (
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Table 2-8). Group A includes products considered to have the greatest potential environmental hazard and
Group E the least. Chemical products within Group D or E are considered readily/inherently biodegradable
and non- bioaccumulative.

Table 2-6: OCNS CHARM HQ and Ranking

Minimum HQ value Maximum HQ value Colour banding Hazard
>0 <1 Gold Lowest
21 <30 Silver

230 <100 White

>100 <300

2300 <1000 Orange

Table 2-7: OCNS Initial Grouping

OCNS Grouping Aquatic toxicity (LC50/EC50) Sediment Toxicity (LC50)(mg/kg) Hazard
(mg/L)

E >1000 > 10000 Lowest

D >100-1000 >1000-10 000

C >10-100 >100-1000

B >1-10 >10-100

A <1 <10 Highest

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 37 of 274



7710-057-EIS-0001

Table 2-8: OCNS Adjustment Criteria for Final Grouping

Santos

Adjust the Final Grouping after factoring in Product Biodegradation and Bioaccumulation Data

Increase by 2 groups
(e.g. from C to E)

Increase by 1
group (e.g. from C
to D)

Do not adjust initial
grouping

Decrease by 1
group (e.g. from C
to B)

Decrease by 2
groups (e.g. from C
to A)

Substance is readily
biodegradable and is
non-bioaccumulative

Substance is
inherently
biodegradable and
is non-
bioaccumulative

Substance is not
biodegradable and is
non-bioaccumulative

OR

Substance is readily
biodegradable and
bioaccumulates

Substance is
inherently
biodegradable and
bioaccumulates

Substance does not
biodegrade and
bioaccumulates

Subsea chemicals for which the chemical products meet at least one of the following environmental criteria
are considered suitable for use and can be discharged to the marine environment:

+ Rated as Gold or Silver under OCNS CHARM model;

+  If not rated under the CHARM model, has an OCNS group rating of E or D; or

+  100% of the chemical product composition is OSPAR Commission PLONOR Listed.

The use of non-rated (under the OCNS Hazard Assessment Process) subsea chemicals will only be considered
following approval from the Subsea Engineer, in consultation with the Santos Environment Lead, after the
completion of an environmental risk assessment.

The environmental risk assessment will include the following:

+  Technical justification for the usage;

+ Consideration of additional controls;

+  How each chemical may be used; and

+  Quantity to be used.

The environmental risk assessment will develop a residual risk rating based on:

+  Evaluation of the receiving marine environmental characteristics, values and sensitivities, with respect
to the nature and scale of the proposed chemical product to be discharged;

+  Review of alternative chemical products that are equivalent in meeting the technical requirements of
the scope of work and selection of the least hazardous chemical; and

+  Evaluation of ecotoxicity thresholds and application of OCNS ratings which may include:
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o Establishment of an alternative ‘pseudo’ rating that can be applied to the chemical in accordance
with international standard protocols or guidelines (e.g. International Organization for
Standardization test guidelines, Organisation for Economic Cooperation and Development test
guidelines, and OSPAR guidelines), or

o Use of alternative similar ecotoxicity data if insufficient ecotoxicity information is available on the
non-rated chemicals.

Approval of non-rated chemical products will be subject to an ALARP demonstration following the risk
assessment.

2.8 Decommissioning

This EP covers the next 5 years of the life of the Pipeline. Santos does not currently have plans to
decommission the pipeline within the five-year period of the environment plan. A stand-alone environment
approval to undertake decommissioning of the Pipeline will be sought from NOPSEMA (or the equivalent
agency at the time) and other government authorities under the relevant legislation closer to the time of the
activity.

Santos recognises the requirement for the maintenance and removal of structures, equipment and property,
as specified by Section 572 of the OPGGS Act (Maintenance and removal of property etc. by titleholder).

Maintenance and removal of infrastructure will be undertaken in accordance with the requirements of the
OPGGS Act and the OPGGS (Resource Management and Administration) Regulations 2011 and NOPSEMA'’s
Section 572 Maintenance and removal of property policy (N-00500-PL1903 A720369).

Santos will ensure through IMMR and integrity management activities (as described in Section 2.5), that all
property is maintained during both the Operation and Preservation phases of the activity in a state that
ensures it can be removed safely at the end of its life, or an alternate end state agreed.

Santos further acknowledges NOPSEMA's Planning for Proactive Decommissioning information paper (N-
00500-1P2002 A816565), and the timeframes the paper discusses for assets to be decommissioned post
production.

Santos’s approach to asset lifecycle management, including decommissioning, is described in Section 8.7.

2.9 Activities outside the scope of this Environment Plan

The following activities are outside the scope of this EP and will either be addressed in other EPs and/or will
be addressed through regulatory authorisation processes in other jurisdictions:

+  Gas flaring, chemical bunkering, seawater treatment, pig launching at the BU CPP (covered by the
Bayu-Undan Facility environmental and safety authorisations administered by the Timor-Leste
government); and

+  Gas flaring, chemical bunkering, seawater treatment, pig launching at the DLNG Plant (covered by
DLNG environmental and safety authorisations administered by the NT onshore Regulators).
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3 Description of the environment

OPGGS(E)R 2009 Requirements

Regulation 13(1)(2)

The environment plan must:
(a) describe the existing environment that may be affected by the petroleum activity; and
(b) include details of the particular relevant values and sensitivities (if any) of that environment.
Without limiting paragraph (1)(b), particular relevant values and sensitivities may include the following:
(a) the world heritage values of a declared World Heritage property within the meaning of the EPBC Act;
(b) the national heritage values of a National Heritage place within the meaning of that Act;
(c) the ecological character of a declared Ramsar wetland within the meaning of that Act;

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

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

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

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

3.1 Environment that may be affected

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

The EMBA encompasses the full range of environmental receptors that might be contacted by hydrocarbons
in the highly unlikely event of a worst-case hydrocarbon spill due to a vessel collision (see Section 7.5) at any
location within the Operational Area.

Most planned and unplanned events associated with the activity may affect the environment up to a few
kilometres from the Operational Area; for example, impacts from light (as identified in Section 6.5). A large
unplanned hydrocarbon spill would extend substantially beyond this (Section 7.5).

3.1.1 Protected Matters Search Tool reports

Protected Matters Search Tool (PMST) searches were undertaken on the Operational Area and the EMBA.
The PMST searches were completed using the coordinates that are used to produce the figures throughout
Section 3, ensuring the EMBA encompasses the full range of environmental receptors that might be
contacted by surface and subsurface hydrocarbons at the low exposure level, in the highly unlikely event of
a worst-case oil spill.

Copies of the PMST search reports are available in APPENDIX C.
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3.1.2 Determining the environment that may be affected

The EMBA encompasses the marine environment that could be affected by both planned and unplanned
activities in Commonwealth waters, NT coastal waters and Timor-Leste waters.

Stochastic hydrocarbon dispersion and fate modelling of the worst-case spill scenario for the activity (as
described in Section 7.5), was undertaken to inform the EMBA. The EMBA has been estimated by
extrapolating the stochastic modelling results for a vessel collision resulting in a fuel tank rupture at KP380
along the length of the Pipeline. This represents the largest geographic extent of the EMBA created by the
presence, operation and maintenance of the pipeline along it’s full length.

Stochastic modelling is created by overlaying hundreds of individual hypothetical oil spill simulations from an
oil spill into a single map, with each simulation subject to a different set of metocean conditions drawn from
historical records. Stochastic modelling is completed to reduce uncertainty in risk assessment and spill
response planning.

The modelling considered four key physical or chemical phases of hydrocarbons that pose differing
environmental and socio-economic risks: surface, entrained, dissolved aromatic and shoreline-accumulated
hydrocarbons. The modelling used defined hydrocarbon exposure values, as relevant, to identify an area that
might be contacted by hydrocarbons, environment risk assessment and oil spill response planning, for the
various hydrocarbon phases.

3.1.2.1 Hydrocarbon exposure values

The EMBA is based on stochastic modelling using the low exposure values (Table 3-1). The EMBA
encompasses the outermost boundary of the overlaid worst-case spatial extent of the four hydrocarbon
phases listed above for the credible spill scenario for the activity.

The low exposure values are used as a predictive tool to set the outer boundaries of the 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 (in other words, the concentrations at which environmental consequences may result). The higher
exposure values are known as ‘moderate’ and ‘high’ and are further explained in Section 7.5.

A low exposure threshold for floating hydrocarbon, which represents a visible oil (rainbow) sheen, has been
used to provide an indication of the extent to which stakeholders may visually observe oil on the sea surface.
This is considered to provide a conservative extent of potential impacts to visual amenity. Biological impacts
are expected to occur within the moderate and high exposure values which represent a subset of the EMBA.
Refer to Section 7.5 for more information about the spill trajectory modelling thresholds that have been
selected.

Table 3-1: EMBA - hydrocarbon exposure values

Exposure Value

Hydrocarbon phase

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

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

A summary of the information derived from the Department of Agriculture, Water and Environment (DAWE)
PMST, Bioregional Plans and Fauna Recovery Plans relevant to the Operational Area and the EMBA is
provided in this section. A detailed and comprehensive description of the environment (in accordance with
Regulation 13(1)(2) of the OPGGS(E)R) is available in APPENDIX D.

This draws upon existing knowledge and a comprehensive review of information about the marine
environmental values and sensitivities in the region.

Copies of the EMBA PMST outputs for the Operational Area and the EMBA are also available in APPENDIX C.

3.2.1 Physical environment

3.2.1.1 Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, the bioregions
overlapped by the Operational Area and EMBA are identified in Table 3-2 and Figure 3-2. Bioregions within
international waters of the EMBA have not been formally classified, although the habitats within these waters
have been described by published scientific literature and studies.

Table 3-2: IMCRA 4.0 provincial bioregions relevant to the activity

Bioregion Operational Area ‘ EMBA
Northwest Shelf Transition v v
Northern Shelf Province b 4 v
International Waters v v
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3.2.1.2 Benthic habitats

The Pipeline is located in 55 m to 120 m water depths on the outer half of the Sahul Shelf where the seabed
is relatively flat. The seabed slope falls away steeply about 100 km to the north north- west (i.e., outside the
EMBA). It slopes down the continental slope to the Timor Trough, where maximum depths are in excess of
3,000 m.

The seabed within the vicinity of the pipeline in Timor-Leste waters is predominantly flat and featureless with
depths ranging from 75 to 110 m (URS 2015). Water depths within the Operational Area in Timor-Leste
waters, range from 70 to 90 m. The closest sensitive feature and shallow habitat to the offshore Pipeline is
the Big Bank Shoals, which are located on the boundary of the EMBA, approximately 65 km north-west of the
Pipeline. A number of surveys (URS, 2013; URS, 2015; URS 2015) have been undertaken around the Bayu-
Undan Facility and pipeline within Timor-Leste waters, and have found:

+  Benthic habitats are generally consistent across the Operational Area within Timor-Leste waters and
comprise predominantly bare soft sediment habitats with varying amounts of bioturbation;

+  Hard substrate habitat is isolated to rocky outcrops in some parts and supports a low to medium cover
of filter feeder (and soft coral colonies) made up of species that are generally well represented
throughout the wider region; and

+ Infauna communities have been consistently dominated by the same phyla (Annelida, Sipunculida,
Arthropoda and Mollusca), both between sites and over time.

From the north-western end (within Commonwealth waters of the Oceanic Shoals bioregion), the
Operational Area initially descends a slope from 60 to 100 m before reaching a maximum water depth of 134
m. The seafloor then remains relatively flat at a depth of approximately 100 m before following a general
shallowing trend to 60 m over the last 30 km (Bonaparte Gulf bioregion). Within the Anson-Beagle bioregion
(NT coastal waters) the Operational Area lies on the continental shelf, in water depths of typically less than
30 m to its termination in Darwin Harbour.

Topography of the Northwest Shelf Transition is considered relatively complex and comprises a diversity of
features including coastal areas, the shelf and basins within the Joseph Bonaparte Gulf and the banks/shoals,
terraces and reefs within the Van Diemen Rise and Sahul Shelf (DEWHA, 2008b). Many of these features lie
in Commonwealth waters within the Oceanic Shoals bioregion. The Bonaparte Basin includes limestone
pinnacles which can extend tens of kilometres and reach 50 m in height into the euphotic zone (DEWHA,
2008b). These distinct features have been designated as a KEF, as they are likely support a high diversity of
marine species. The KEF is defined as isolated pinnacles throughout mainly the Oceanic Shoals bioregion of
the Northwest Shelf Transition and has been separated into a north and north-west KEF. A number of these
pinnacles overlap the EMBA; however, the vast majority lie beyond the Operational Area. In addition to these
features, five shoals/banks overlap the EMBA within Commonwealth waters, including The Boxers, Newby
Shoal, Flat Top Bank, Afgan Shoal, and Shepparton Shoal; however, none overlap the Operational Area.

RPS was engaged to conduct a baseline environmental survey for the Darwin Pipeline Duplication project,
which included water quality, sediment quality and benthic habitat and communities' assessments of the
pipeline from KP380 to DLNG using a subsea video system and van Veen grab (RPS 2021b). The survey found
silty/clay habitat, with shelly sand and very spare biota (soft corals and crinoids) along the majority of the
offshore portion of the pipeline.

Two geophysical surveys were also taken over the Barossa pipeline route which includes the KP380 location
(Fugro 2016 and DOF, 2018). Each of these consisted of multi beam echo sounder, side scan sonar and sub
bottom profiling (CHIRP - Compressed High Intensity Radar Pulse). Benthic habitat interpretations have been
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corroborated with sediment sampling undertaken in 2015 and in 2017 (Jacobs, 2015 and 2017; and Heyward
et al.,, 2017). In the vicinity of the existing Bayu-Undan pipeline, the seabed comprises a generally flat
topography with discreet 'trains' of mega ripples crossing across the otherwise featureless seabed which
typically comprises >1 m of sand and gravel. The inner shelf sediments typically comprise loose sand and
cohesive deposits which form a flat and featureless seabed. The exception being where coarser material,
possibly biogenic in origin from nearby reefs, forms discreet ripple and megaripple ‘trains’ which cut across
the seabed. Sediment ribbons are also a feature on the seabed and are attributed to strong currents Redford
et al., 2019).

Within the Operational Area and EMBA, mangroves only occur within NT coastal waters in nearshore
environments. Within this bioregion are extensive fringing mangrove communities which support a diverse
array of species (INPEX Browse, 2010). In Darwin Harbour mangroves occupy approximately 20,400 ha, which
is around 5% of the mangroves within the NT (Lee, 2003).

Within the shallow NT coastal waters, there are a number of coralline fringing reefs and patch reefs, as well
as a number of rocky reefs which may support coral reef communities (DEWHA, 2008a). In Darwin Harbour,
Bladin Point and Wickham Point support communities of soft and hard corals (INPEX Browse, 2010). The
closest of these shoals and banks to the Operational Area is Shepparton Shoal, located approximately 3 km
from KP380 at a maximum depth of 30 m (Heyward et al., 2017). The Shepparton Shoals supports relatively
rich habitats dominated by phototrophic taxa such as hard corals and macroalgae, with burrowers/crinoids
and filter feeder communities (Anderson et al., 2011; Radford et al., 2018; Mclean et al., 2021). Massive
corals are the dominant form in the area, although unconsolidated sediments and bioturbators were also
extremely abundant at Shepparton Shoal (Mclean et al., 2021).

Within rocky shoreline communities in Darwin Harbour, benthic communities vary based on intertidal
zonation. Oysters, barnacles, small molluscs, and isopod crustaceans dominate the upper to mid-intertidal
zone, while the lower intertidal zone includes species of oysters, limpets, barnacles, chitons, hard and soft
corals, sponges, crustaceans, anemones and various species of algae and macroalgae (INPEX Browse, 2010,
and references therein). Hard coral dominated communities occur within areas of the lower intertidal to high
subtidal areas (to depths of 5 - 10 m), and comprise a diverse number of hard coral species, as well as sponges,
soft corals, hydroids, sea whips, sea fans and feather stars (INPEX Browse, 2010; URS Australia Pty Ltd, 2010).
Other main habitats include macroalgae communities which occur generally on platform crests, soft coral
and sponge dominated communities which occur in areas of hard substrate but are limited within the
Harbour largely due to high turbidity and exposure and mangrove communities (discussed in detail above)
(INPEX Browse, 2010; URS Australia Pty Ltd, 2010, RPS 2021b).

AIMS has developed a spatial predictive benthic habitat model using field survey data of the Oceanic Shoals
Marine Park and the offshore area of the pipeline route corridor. This was part of the Australian National
Environmental Science Program to determine the spatial heterogeneity of the benthic environment and key
classes of organisms within the Oceanic Shoals Commonwealth Marine Reserve (Heyward et al. 2017,
Radford et al. 2019). To ensure the model was robust, ecologically meaningful and accurate, it was verified
through the use of field data and statistical relationships (between the predictors and field data
presence/absence of benthic classes) using a non-parametric statistical method of classification trees
(Radford and Puotinen, 2016). Using the data collected during the Barossa baseline studies program, AIMS
(Heyward et al., 2017) were able to extend the benthic habitat model of the Oceanic Shoals Marine Park to
develop a regional habitat map that encompassed the entire gas export pipeline corridor in Commonwealth
Timor-Leste waters and the offshore development area. The regional habitat model was also subject to
testing of random data points to assess the predictive accuracy (as per methods outlined in Radford and
Puotinen, 2016) which demonstrated that 10 benthic habitat classes were successfully modelled and mapped
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with a total accuracy of 82.97%. With any modelling, consideration must be given to any limitations. The
following points have been identified by AIMS to be considered with this benthic model:

+ The distribution of training data across the area of interest can affect the quality of the model and
model quality may be lower in areas far from testing and training data points;

+  The spatial scale of at which the habitat classes can be modelled, i.e., broader scale vs finer scale
bathymetry data, can affect what features are identified and the implications of this need to be kept in
mind, e.g., the relative proportion of the different habitat types predicted to be present may vary and
could influence the impact assessment; and

+  When considering the accuracy of the model to predict the presence/absence of individual habitat
classes, it is important to not only consider absolute accuracy, but also consider how the model
misclassifies different classes and how this may affect decisions and conclusions that can be made
(Radford and Puotinen, 2016).

The presence of marine, coastal and terrestrial habitats within the Operational Area and EMBA are presented
in Figure 3-3 using the modelled benthic habitat data and listed in Table 3-3, and a detailed description of
these habitats with reference to the IMCRA provincial bioregions is provided in APPENDIX D.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 47 of 274



Santos

7710-057-EIS-0001

-
——“
10°0'S—

700,000

NORTHERN
TERRITORY

130°0E

LOCATION PLAN E‘M
RN NT.
3 SA

128°0E

- i
‘ (3 k
¢ 3 g® %o .Qro.

.,lc'f-.u

T Ay
g, 0 v

126°0E

§Eoedg cm {
T g8 g 28« - 2
Ammummmww_.rmmmwmmmm um
MM?ETWWEE%M m Mm
i0l+= | E0N000NEROR0 i

| Area and EMBA

iona

Benthic habitat within the Operati

Figure 3-3

Page 48 of 274

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan



7710-057-EIS-0001 Santos

Table 3-3: Habitats within the EMBA, listed according to presence within the Operational Area and
IMCRA Provincial Bioregions of Australia

EMBA presence
=
£ o | t events that may impact on
= R
Category Receptor @ = e Sievan th . Vil
2 c 8 e receptors
52 8 %
= = ]
2 2 £
Benthic Coral reefs Planned:
habitats +  Planned operational discharges
v v v v
Unplanned:
+  Release of hydrocarbons
Seagrass Unplanned:
v v v v
+  Release of hydrocarbons
Macroalgae Planned:
+  Planned operational discharges
v v v v
Unplanned:
+  Release of hydrocarbons
Non-coral benthic Planned:
invertebrates + Seabed disturbance
+  Planned operational discharges
v v v v
Unplanned:
+ Introduction of IMS
+  Release of hydrocarbons
Shoreline Mangroves X v v v
habitats | dal
r:te;tl a X v v v
platforms Unplanned:
Sandy beaches X v + Release of hydrocarbons
Rocky shorelines X v
Saline mudflats X v

3.2.2 Protected/significant areas

Protected/significant areas identified in the Operational Area and EMBA are detailed in Table 3-4 and shown
in Figure 3-4 and Figure 3-5. These areas are further discussed in APPENDIX C.

The management zones, associated with the Australian Marine Parks (AMPs) identified in the EMBA, and the
relevant objectives are detailed in Table 3-5.

NT reef fish protection areas are described in Section 3.2.2.1.
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Table 3-4: Protected areas within the Operational Area and EMBA

Within

Operational Area

Value/sensitivity Within EMBA Protection classification/zone

Multiple Use Zone (IUCN VI)

Special Purpose Zone (Trawl) (IUCN VI)
Oceanic Shoals Marine Park 4 v
Australian Marine Park Habitat Protection Zone (IUCN IV)

National Park Zone (IUCN 1)

Joseph Bonaparte Gulf Special Purpose Zone (IUCN VI)

Carbonate bank and terrace system of the Van Diemen Rise

Key Ecological Features | Carbonate bank and terrace system of the Sahul Shelf

Pinnacles of the Bonaparte Basin

Adelaide River Floodplain System

Daly-Reynolds Floodplain-Estuary System

Nationally Important Finniss Floodplain and Fog Bay System

Wetlands

Mary Floodplain System

Port Darwin

Shoal Bay — Micket Creek

Channel Point Coastal Reserve

Holmes Jungle Nature Park

Blackmore River Conservation Reserve

Northern Territory

Reserves Melacca Swamp

Conservation Area

Casuarina Coastal Reserve

I3[5> X [ [ | x> |[x[>x|<|<|]x
NN N N N AN N AN N N N N N N NI

Mary River National Park
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Within

Value/sensitivity Operational Area Within EMBA Protection classification/zone

Knuckey Lagoons X 4 Conservation Reserve
Charles Darwin X 4 National Park
Djukbinj X v National Park
Marri-Jabin (Thamurrurr - Stage 1) X 4 Indigenous Protected Area
Bathurst Island X 4 Reef Fish Protection Area

Z:—e::ef Fish Protection Charles Point Wide v v Reef Fish Protection Area
Lorna Shoal X v Reef Fish Protection Area

Table 3-5: Management zones for the Australian Marine Parks found within the EMBA and the associated objectives

Management zones Objective

Multiple Use (IUCN V1) Managed to allow ecologically sustainable use while conserving ecosystems, habitats and native species. The zone allows for a
range of sustainable uses, including commercial fishing and mining where they are consistent with park values.

Special Purpose Zone (IUCN VI) Managed to allow specific activities though special purpose management arrangements while conserving ecosystems, habitats
and native species. The zone allows or prohibits specific activities.

Habitat Protection Zone (IUCN IV) Managed to allow activities that do not harm or cause destruction to seafloor habitats, while conserving ecosystems, habitats and
native species in as natural a state as possible.

National Park Zone (IUCN 11) Managed to protect and conserve ecosystems, habitats and native species in as natural a state as possible. The zone only allows
non-extractive activities unless authorised for research and monitoring.
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3.2.2.1 NT Reef Fish Protection Areas

Temporary reef fish protection areas were declared throughout NT waters in 2015 to prevent over-fishing
of recreational fishing target species (e.g., golden snapper, back jewfish and reef species) (Northern
Territory Government of Australia 2022). The reef protection areas prohibit any recreational fishing and
some commercial fishing within the areas and will remain in place for at least five years from their
declaration.

NT Reef Protection Areas within the EMBA are the Bathurst Island, Lorna Shoal and Charles Point Wide
areas. The Bathurst Island area, 80 km north of Darwin, is designated to protect the reef water depths
ranging from 20 to 30 m) and associated fishes at the west coast of Bathurst Island (one of the Tiwi Islands).
The Lorna Shoal area is designated to protect reef habitat that has been previously identified as overfished.
Loran Shoal depths reach to 20 m. The Charles Point Wide area, which also overlaps the Operational Area,
covers deep-water recreational fishing areas (water depth to 17 m) to protect fishes from barotrauma
(Northern Territory Government of Australia 2022).

3.2.3 Threatened and migratory fauna

A summary of the Listed Threatened Species (LTS) and Listed Migratory Species (LMS) identified by the PMST
for both the Operational Area and EMBA is shown in Table 3-6.

Table 3-6: Summary of the listed threatened and listed migratory species identified by the Protected
Matters Search Tool

Threatened and migratory fauna type Operational Area ‘ EMBA*
Listed threatened species 32 41
Listed migratory species 61 76
Total 93 117

*NOTE: EMBA species’ totals include those of the Operational Area.

Those listed as threatened or migratory species and which have been identified as potentially being present
within the Operational Area or EMBA, and the relevant planned and unplanned events that may impact them,
are listed in Table 3-7. Threatened and migratory species are further described in APPENDIX C.

Biologically important areas (BIAs) such as an aggregation, breeding, resting, nesting or feeding area, or
known migratory routes for these species within the Operational Area and EMBA, are shown in

Figure 3-6 to Figure 3-9 and are also described in APPENDIX C. The relevant BIAs that occur within the
Operational Area are identified in Table 3-8.
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Value/sensitivity

Common name

Scientific name

Table 3-7: Environmental values and sensitivities within the Operational Area and EMBA - threatened and migratory marine fauna

EPBC Act Status

Presence Particular values or sensitivities

Operational Area

Presence

EMBA

Particular values or sensitivities

Santos

Relevant events

Foraging, feeding or related behaviour known to occur

Foraging, feeding or related behaviour known to

Whale shark Rhincodon typus Vulnerable, Migratory | v within area v occur within area.
' Overlap with foraging BIA.
Great white shark Carcharodon carcharias Vulnerable, Migratory | v Species or species habitat may occur within area. v Species or species habitat may occur within area.
Northern river shark Glyphis garricki Endangered v Species or species habitat may occur within area. v Breeding known to occur within area.
Planned
Oceanic whitetip shark Carcharhinus longimanus Migratory v Species or species habitat may occur within area. v Species or species habitat may occur within area.
+  Acoustic disturbance to
) e . . . . L Species or species habitat known to occur within :
Freshwater sawfish Pristis pristis Vulnerable, Migratory | v Species or species habitat known to occur within area. v afea P marine fauna
i +  Light emissions
. o . . . . L Species or species habitat known to occur within . .
Green sawfish Pristis zijsron Vulnerable, Migratory | v Species or species habitat known to occur within area. v afea P + Seabed and benthic habitat
i disturbance
. L. . . . . . . Species or species habitat known to occur within . .
Narrow sawfish Anoxypristis cuspidata Migratory v Species or species habitat may occur within area. v area +  Operational discharges
+  Spill response operations
Reef manta ray Manta alfredi Migratory v Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area.
Unplanned
Giant manta ray Manta birostris Migratory v Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area. | . Rajease of solid objects
Shortfin mako Isurus oxyrinchus Migratory v Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area. | + Introduction of invasive
. . . . . . o . . . . o marine species (IMS
Longfin mako Isurus paucus Migratory v Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area. P (IMS)
hab N o +  Marine fauna interaction
Species or species habitat known to occur within
Speartooth Shark Glyphis glyphis Critically Endangered v Species or species habitat likely to occur within area. v atF')ea P + Hazardous liquid releases
. . . . L +  Release of hydrocarbons
L Conservation . . . L Species or species habitat known to occur within
Scalloped Hammerhead Sphyrna lewini v Species or species habitat known to occur within area. v
Dependent area
. .. Conservation . . . . L . . . . s
Southern Bluefin Tuna Thunnus maccoyii Dependent v Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area
) - . . . . _ Species or species habitat known to occur within
Dwarf sawfish Pristis clavata Vulnerable, Migratory | Species or species habitat known to occur within area. v afea P
Humpback whale Megaptera novaeangliae Migratory v Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area. Planned
Endangered, ) ) ) . o Migration route known to occur within area. P
Blue whale Balaenoptera musculus . & v Species or species habitat likely to occur within area. v o o +  Acoustic disturbance to
Migratory Overlap with distribution and migration BIAs. marine fauna
Bryde’s whale Balaenoptera edeni Migratory v Species or species habitat may occur within area. v Species or species habitat may occur within area. +  Light emissions
Orca, killer whale Orcinus orca Migratory v Species or species habitat may occur within area. v Species or species habitat may occur within area. +  Operational discharges
+  Spill response operations
Sootted bott] Tursi J Arafura/ Species or species habitat known to occur within P P P
otted bottlenose ursiops aduncus (Arafura . . . . s
P . . P (. Migratory v Species or species habitat may occur within area. v area. Unplanned
dolphin Timor Sea populations) . . .
Overlap with breeding BIA. +  Marine fauna interaction
Sei whale Balaenoptera borealis Vulnerable, Migratory | v Species or species habitat may occur within area. v Species or species habitat likely to occur within area. | © Hazardous liquid releases
. . . . . . . . o . +  Release of hydrocarbons
Fin whale Balaenoptera physalusk Vulnerable, Migratory | Species or species habitat may occur within area. v Species or species habitat likely to occur within area.
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Value/sensitivity

Common name

Scientific name

EPBC Act Status

Presence

Operational Area

Particular values or sensitivities

Presence

EMBA

Particular values or sensitivities

Santos

Relevant events

Australian Humpback

Migratory (as Sousa

Breeding known to occur within area.

Breeding known to occur within area.

) Sousa sahulensis o v ) ) v . )
Dolphin chinensis) Overlap with breeding BIA. Overlap with breeding BIA.
i ies habitat k t ithi
) ) ) ) . ) Species or species habitat known to occur within area. Species or species habitat known to occur within
Australian snubfin dolphin | Orcaella heinsohni Migratory v overl th breeding BIA v area.
verlap with breeding BIA. Overlap with breeding BIA.
Dugong Dugong dugon Migratory v Species or species habitat known to occur within area v 2E::ie5 or species habitat known to occur within
Unplanned
Sperm Whale Physeter macrocephalus Migratory X N/A v Species or species habitat may occur within area.
+  Release of hydrocarbons
End q Foraging, feeding or related behaviour known to Planned
Loggerhead turtle Caretta caretta n. angerec, v Species or species habitat likely to occur within area. v occur within area. -
Migratory ) . +  Acoustic disturbance to
Overlap with foraging BIA. .
marine fauna
) ) ) ) . o Breeding known to occur within area. ©  Light emissions
Green turtle Chelonia mydas Vulnerable, Migratory | v Species or species habitat likely to occur within area. v | th £ . di . g
Overlap with foraging and internesting BIAs. . Seabed and benthic habitat
. End d, . . N _ - _ disturbance
Leatherback turtle Dermochelys coriacea Mn angere v Species or species habitat likely to occur within area. v Breeding likely to occur within area.
igratory +  Operational discharges
Hawksbill turtle Eretmochelys imbricata Vulnerable, Migratory | Species or species habitat likely to occur within area. v Breeding known to occur within area. +  Spill response operations
. . . . Endangered, Species or species habitat likely to occur within area. Breeding known to occur within area. Unplanned
Olive Ridley turtle Lepidochelys olivacea . v ) ) v , . ) . .
Migratory Overlap with foraging BIA. Overlap with foraging and internesting BlAs. +  Introduction of IMS
) Species or species habitat likely to occur within area. Breeding known to occur within area. + Marine fauna interaction
Flatback turtle Natator depressus Vulnerable, Migratory | v . . v . . . . o
Overlap with internesting BIA. Overlap with foraging and internesting BlAs. + Hazardous liquid releases
Saltwater crocodile Crocodylus porosus Migratory Species or species habitat likely to occur within area. v Species or species habitat likely to occur within area. | ~ Release of hydrocarbons
Short-nosed Seasnake Aipysurus apraefrontalis Critically Endangered X N/A v Species or species habitat likely to occur within area. | Unplanned
Leaf-scaled Seasnake Aipysurus foliosquama Critically Endangered | X N/A v Species or species habitat may occur within area. +  Release of hydrocarbons
. . . itically E . s
Great Knot Calidris tenuirostris Cr!tlca y Endangered, v Species or species habitat likely to occur within area v Roosting known to occur within area
Migratory
E I N 1 jensis | Critically End d Speci ies habitat k t ithi
astern Curlew umenius madagascariensis r.| ically Endangered, | v Species or species habitat known to occur within area v pecies or species habitat known to occur within
Migratory area Planned
Curlew Sandpiper Calidris ferruginea Critically Endangered, | Species or species habitat known to occur within area v Species or species habitat known to occur within +  Light emissions
Migratory area +  Atmospheric emissions
Lesser Sand Plover Charadrius mongolus En.dangered, v Species or species habitat likely to occur within area v Roosting known to occur within area +  Operational discharges
Migratory . .
+  Spill response operations
Gouldian Finch Erythrura gouldiae Endangered v Species or species habitat known to occur within area v zfjg:ies or species habitat known to occur within Unplanned
+  Release of hydrocarbons
Red Knot Calidris canutus Endangered, v . . . L v Species or species habitat known to occur within
. Species or species habitat known to occur within area
Migratory area
Australian Painted Snipe Rostratula australis Endangered v Species or species habitat may occur within area v Species or species habitat may occur within area
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Value/sensitivity

Common name

Scientific name

EPBC Act Status

Presence

Operational Area

Particular values or sensitivities

Presence

EMBA

Particular values or sensitivities

Santos

Relevant events

Greater Sand Plover Charadrius leschenaultii Vulnerable, Migrator . . . . L Species or species habitat known to occur within
& vV Species or species habitat likely to occur within area v afea P
Masked Owl (northern) Tyto novaehollandiae Vulnerable v . . o L v Species or species habitat likely to occur within area
. . Species or species habitat likely to occur within area
kimberli
Red Goshawk Erythrotriorchis radiatus Vulnerable v . . o I v Species or species habitat known to occur within
Species or species habitat likely to occur within area area
Grey Falcon Falco hypoleucos Vulnerable . . o L Species or species habitat known to occur within
¥ yp v Species or species habitat likely to occur within area v afea P
Nunivak Bar-tailed Godwit | Limosa lapponica baueri Vulnerable . . . I Species or species habitat known to occur within
pp v Species or species habitat may occur within area v afea P
Partridge Pigeon (eastern) | Geophaps smithii smithii Vulnerable . . . L Species or species habitat known to occur within
gerig ( ) phap v Species or species habitat known to occur within area v afea P
Sharp-tailed Sandpiper Calidris acuminata Migratory v Species or species habitat known to occur within area v Roosting known to occur within area
Osprey Pandion haliaetus Migratory v Breeding known to occur within area v Breeding known to occur within area
Barn Swallow Hirundo rustica Migrator . . . L Species or species habitat known to occur within
& ¥ v Species or species habitat known to occur within area v aEea P
Ruddy Turnstone Arenaria interpres Migratory v Species or species habitat likely to occur within area v Roosting known to occur within area
Sanderling Calidris alba Migratory v Species or species habitat likely to occur within area v Roosting known to occur within area
Streaked Shearwater Calonectris leucomelas Migratory v . . . .y v Species or species habitat known to occur within
Species or species habitat known to occur within area area
Oriental Cuckoo Cuculus optatus Migrator . . . L Species or species habitat known to occur within
p & y v Species or species habitat known to occur within area v aFr)ea P
Pectoral Sandpiper Calidris melanotos Migrator . . s s Species or species habitat known to occur within
PP g ¥ v Species or species habitat likely to occur within area v aFr)ea P
Bar-tailed Godwit Limosa lapponica Migrator . . . _ Species or species habitat known to occur within
ral Wi Imosa lapponic lgratory v Species or species habitat known to occur within area v afeal pect ! W urwiEn
Grey Plover Pluvialis squatarola Migratory v Species or species habitat likely to occur within area v Roosting known to occur within area
Oriental Plover Charadrius veredus Migratory v Species or species habitat may occur within area v Roosting known to occur within area
Rufous Fantail Rhipidura rufifrons Migrator . . . . L Species or species habitat known to occur within
p fif g ¥ v Species or species habitat likely to occur within area v afea P
Common Noddy Anous stolidus Migratory v Species or species habitat likely to occur within area v Species or species habitat likely to occur within area
Fork-tailed Swift Apus pacificus Migratory v Species or species habitat likely to occur within area v Species or species habitat likely to occur within area
Little Tern Sternula albifrons Migratory v Species or species habitat may occur within area v Breeding known to occur within area
Asian Dowitcher Limnodromus semipalmatus | Migrator . . . I Species or species habitat known to occur within
p & 4 v Species or species habitat may occur within area v afea P
Oriental Pratincole Glareola maldivarum Migratory v Species or species habitat may occur within area v Roosting known to occur within area
Grey Wagtail Motacilla cinerea Migrator . . . L Species or species habitat known to occur within
yivag & ¥ v Species or species habitat known to occur within area v afea P
Whimbrel Numenius phaeopus Migratory v Species or species habitat likely to occur within area N4 Roosting known to occur within area
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Value/sensitivity

Common name

Scientific name

EPBC Act Status

Presence

Operational Area

Particular values or sensitivities

Presence

EMBA

Particular values or sensitivities

Santos

Relevant events

Fri i Fi ] Mi Speci ies habitat k t ithi
Great Frigatebird regata minor igratory v Species or species habitat likely to occur within area v af::les or species habitat known to occur within
Lesser Frigatebird Fregata ariel Migratory v v Species or species habitat known to occur within

Species or species habitat known to occur within area area.
Overlap with breeding BIA.
Black-tailed Godwit Limosa limosa Migratory v Species or species habitat likely to occur within area v Roosting known to occur within area
Common Sandpiper Actitis hypoleucos Migratory v Species or species habitat known to occur within area v zfgles or species habitat known to occur within
. . . . ies habitat k ithi
Common Greenshank Tringa nebularia Migratory v Species or species habitat likely to occur within area v zf::es or species habitat known to occur within
Oriental Reed-Warbler Acrocephalus orientalis Migratory v Species or species habitat may occur within area v Species or species habitat may occur within area
Red-rumped Swallow Cecropis daurica Migratory v Species or species habitat may occur within area v Species or species habitat known to occur within
area
Yellow Wagtail Motacilla flava Migratory v Species or species habitat likely to occur within area v zpr);:es or species habitat known to occur within
Tiwi Islands Hooded Robin | Melanodryas cucullata Critically Endangered X N/A v Species or species habitat known to occur within
melvillensis area
Tiwi Masked Owl Tyto novaehollandiae Endangered X N/A v Species or species habitat known to occur within
melvillensis area
Alligator Rivers Yellow Epthianura crocea tunneyi Endangered X N/A v Species or species habitat known to occur within
Chat area
Horsfield's Bushlark (Tiwi | Mirafra javanica melvillensis | Vulnerable X N/A v Species or species habitat known to occur within
Islands) area
Australian Lesser Noddy Anous tenuirostris melanops | Vulnerable X N/A v Species or species habitat may occur within area
Crested Shrike-tit Falcunculus frontatus whitei | Vulnerable X N/A v Species or species habitat likely to occur within area
(northern)
Little Curlew Numenius minutus Migratory X N/A v Roosting known to occur within area
Unplanned
Little Ringed Plover Charadrius dubius Migratory X N/A v Roosting known to occur within area Rel fhvd b
elease of hydrocarbons
Long-toed Stint Calidris subminuta Migratory X N/A v Roosting known to occur within area
Red-necked Stint Calidris ruficollis Migratory X N/A v Roosting known to occur within area
Swinhoe's Snipe Gallinago megala Migratory X N/A v Roosting known to occur within area
Wood Sandpiper Tringa glareola Migratory X N/A v Roosting known to occur within area
Broad-billed Sandpiper Limicola falcinellus Migratory X N/A v Roosting known to occur within area
Pin-tailed Snipe Gallinago stenura Migratory X N/A v Roosting likely to occur within area
Greater Crested Tern Thalasseus bergii Migratory X N/A v Breeding likely to occur within area.
Overlap with breeding (high numbers) BIA.
Wandering Tattler Tringa incana Migratory X N/A v Roosting known to occur within area
Marsh Sandpiper Tringa stagnatilis Migratory X N/A v Roosting known to occur within area
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EPBC Act Status

Presence

Operational Area

Particular values or sensitivities

Presence

EMBA

Particular values or sensitivities

Santos

Relevant events

Terek Sandpiper Xenus cinereus Migratory X N/A v Roosting known to occur within area
Grey-tailed Tattler Tringa brevipes Migratory X N/A v Roosting known to occur within area
Pacific Golden Plover Pluvialis fulva Migratory X N/A v Roosting known to occur within area
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Table 3-8: BlAs identified in Operational Area and EMBA

Presence in Operational

Santos

Species BIA Area Presence in EMBA
Area

Australian snubfin dolphin | Breeding v v
Indo-F.’aC|f|c humpback Breeding N4 v
dolphin
Spottgd bottlenose Breeding N4 v
dolphin

Foraging X v
Green turtle

Nesting/internesting X v

Foraging v v
Olive Ridley turtle

Nesting/internesting X v

Foraging X v
Flatback turtle

Nesting/internesting v v
Loggerhead turtle Foraging X v
Lesser Frigatebird Breeding X v
Crested Tern Breeding (high numbers) X v
Whale shark Foraging X v

Distribution X v
Pygmy Blue Whale

Migration X v

Relevant conservation advice, recovery plans and management plans for marine fauna identified in the PMST

are provided in Section 3.2.3.1.
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3.2.3.1 Recovery Plans

Recovery Plans set out the research and management actions necessary to stop the decline of and support
the recovery of LTS. Table 3-9 summarises the threats relevant to the activity, with more information about
the specific requirements of the relevant management plans (including Conservation Advices and
Conservation Management Plans) that would be applicable to the activity and demonstrates where current
management requirements have been considered.

Table 3-9: Threats and strategies from recovery plans, conservation advice and management plans
relevant to the activity

Recovery Plan/Conservation Threats identified as relevant to Addressed
Advice/Management Plan the activity (where relevant)
Al Threat Abatement Plan for Impacts of Marine debris Section 7.1
Marine Debris on Vertebrate wildlife of
vertebrate .,
fauna Australia’s coasts and oceans
(Commonwealth of Australia, 2018)
Dwarf Sawfish and River Sharks Multispecies Habitat degradation and Sections 6.2, 6.3,
sawfish Recovery Plan (Commonwealth of modification 6.7. 6.8 6.9 7.1
Australia, 2015a) 7.4and 7.6
Green Approved Conservation Advice on Pristis Habitat degradation and Sections 6.2, 6.3,
sawfish Zijsron (green sawfish) (DEWHA, 2008c) modification 6.7. 6.8. 6.9. 7.1
Sawfish and River Sharks Multispecies 7.4and7.6
Recovery Plan (Commonwealth of
Australia, 2015a)
Northern Sawfish and River Sharks Multispecies Habitat degradation and Sections 6.2, 6.3,
river shark Recovery Plan (Commonwealth of modification 6.7. 6.8 6.9 7.1
Australia, 2015a) 7.4and 7.6
Speartooth | Conservation advice on Glyphis glyphis Marine debris Section 7.1
shark (Speartooth shark) (April 2014)
Great white | Recovery plan for the White Shark Ecosystem effects as a result of Sections 6.2, 6.3,
shark (Carcharodon carcharias) (2013) habitat modification and climate 6.7. 6.8 6.9 7.1
change 7.4and 7.6
Whale Approved Conservation Advice for Boat strike from large vessels Section 7.3
shark Rhincodon typus (whale shark) (2015a)
Habitat disruption from mineral Sections 6.2, 6.3,
exploration, production and 6.4 6.5 6.7 6.8
transportation 6.9 7.1 7.3 7.4
7.6and 7.7
Blue whale | Blue Whale Conservation Management Noise interference Section 6.6
Plan 2015-2025 (2015b)
Habitat modification Sections 6.2, 6.3,
6.4, 6.5, 6.7, 6.8,

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 65 of 274



7710-057-EIS-0001

Recovery Plan/Conservation

Advice/Management Plan

Threats identified as relevant to

the activity

Santos

Addressed
(where relevant)

6.9, 7.1, 7.3, 7.4,

7.6 and 7.7

Vessel disturbance

Sections 6.4, 6.5,

and Migratory Shorebirds (DoEE, 2020)

6.9and 7.3
Fin whale Approved Conservation Advice for Habitat degradation including Sections 6.2, 6.3,
Balaenoptera physalus (fin whale) (2015e) | pollution (increasing port 6.7. 6.8. and 6.9
expansion and coastal
development)
Pollution (persistent toxic Sections 7.4 and
pollutants) 7.6
Noise interference Section 6.6
Vessel strike Section 7.3
Sei whale Approved Conservation Advice for Habitat degradation including Sections 6.2, 6.3,
Balaenoptera borealis (sei whale) (2015d) pollution (increasing port 6.7. 6.8 and 6.9
expansion and coastal
development)
Pollution (persistent toxic Sections 7.4 and
pollutants) 7.6
Vessel strike Section 7.3
Humpback Approved Conservation Advice for Noise interference Section 6.6
whale Megaptera novaeangliae (humpback
whale) (2015f) Habitat degradation including Sections 6.2, 6.3,
coastal development and port 6.7. 6.8 and 6.9
expansion
Vessel disturbance Section 7.3
All marine National Light Pollution Guidelines for Light pollution Section 6.5
turtles Wildlife Including Marine Turtles, Seabirds

Recovery plan for marine turtles in
Australia (Commonwealth of Australia,
2017)

Deteriorating water quality

Sections 6.3, 6.7
and 6.8

Marine debris

Section 7.1
Loss of habitat Section 6.8
Light pollution Section 6.5
Vessel disturbance Section 7.3
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Recovery Plan/Conservation

Advice/Management Plan

Santos

turtle

Leatherback

Commonwealth Conservation Advice on
Dermochelys coriacea (2008)

Threats identified as relevant to Addressed
the activity (where relevant)

Boat strike Section 7.3

Changes to breeding sites Section 6.8

Short-nosed

Conservation Advice for Aipysurus

Habitat degradation

Sections 6.2, 6.3,

seasnake apraefrontalis (Short-nosed Sea 6.7. 6.8 6.9 7.1
Snake)(DSEWPaC 2011b) 7.4and 7.6

Leaf-scaled | Conservation Advice for Aipysurus Habitat degradation Sections 6.2, 6.3,

seasnake foliosquama (Leaf-scaled Sea Snake) 6.7. 6.8 6.9 7.1
(DSEWPaC 2011b) 7.0and 7.6

All seabirds | National Light Pollution Guidelines for Light pollution Section 6.5

and . Wildlife Including Marine Turtles, Seabirds

shorebirds | 5n4 Migratory Shorebirds (DoEE, 2020) Habitat loss and degradation Sections 6.3, 6.7,
Wildlife conservation plan for migratory 6.8, 6.9, 7.1, 7.4
shorebirds (January 2016) and 7.6

Bar-tailed Wildlife Conservation Plan for Migratory Pollution and contaminants Sections 7.4, 7.6

godwit Shorebirds (2015) and 7.7

Common

sandpiper Habitat loss and degradation Section 6.8

Sharp-tailed

sandpiper

Pectoral

sandpiper

Red knot

Curlew Approved Conservation Advice for Calidris | Habitat loss and degradation Section 6.8

sandpiper ferruginea (Curlew Sandpiper) (2015b) from pollution

Eastern Approved Conservation Advice for Habitat loss and degradation Section 6.8

curlew Numenius madagascariensis (Eastern from pollution
Curlew) (2015c)

Red knot Approved Conservation Advice for Calidris | Pollution/contamination impacts | sections 7.4, 7.6
canutus (Red knot) (2016a) and 7.7

Habitat loss and degradation Section 6.8

Northern Conservation Advice Limosa lapponica Habitat loss disturbance and Section 6.8

Siberian menzbieri (Bar-tailed godwit (northern modifications

bar-tailed Siberian)) (2016c)

godwit

Australian Approved Conservation Advice for Habitat loss disturbance and Section 6.8

painted Rostratula australis (Australian Painted modifications

snipe Snipe) (2013)
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Recovery Plan/Conservation Threats identified as relevant to Addressed
Advice/Management Plan the activity (where relevant)

Western Conservation Advice for Limosa lapponica Habitat loss disturbance and Section 6.8
Alaska bar- | baueri (bar-tailed godwit - western modifications
tailed Alaskan) (2016b)
godwit
Greater Conservation Advice for Charadrius Habitat loss and degradation, Section 6.8
sand plover | leschenaultii (Greater sand plover) (May pollution, disturbance &

2016f) introduced species
Lesser sand | Conservation Advice for Charadrius Habitat loss and degradation, Section 6.8
plover mongolus (Lesser sand plover) (May pollution, disturbance &

2016¢€) introduced species
Australian Conservation Advice Anous tenuirostris Habitat destruction, pollution & Section 6.8
lesser melanops (Australian lesser noddy) (2015g) | oil spills
noddy

3.2.4 Socio-economic receptors

Socio-economic activities that may occur within the Operational Area and EMBA include commercial fishing,
oil and gas exploration and production, and to a lesser extent, recreational and traditional fishing, defence
activities, heritage places and tourism, as summarised in Table 3-10.

More detailed descriptions of socio-economic considerations are provided in APPENDIX C.
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Value/

sensitivity

Commercial
fisheries —
Commonwealth

Table 3-10: Summary of socio-economic activities that may occur within the Operational Area

Operational = Relevant events .
Relevant events within

Description Area within Operational
EMBA
presence Area
Five Commonwealth fisheries overlap the Operational Area: the Western Tuna and v Planned Unplanned
Billfish F.ishery, Western Skipjack Tuna Fishery, S<')uthern Bluefin Tuna Fishery, Northern Interaction with Unplanned hydrocarbon
Prawn Fishery and the North West Slope Trawl Fishery (Table 3-13). The Northern Prawn other marine users spills (Section 7.6 and 7.7)

Fishery is historically active within the Operational Area (in shallow coastal waters). The (Section 6.1)
North West Slope Trawl Fishery has historical effort near the EMBA, targeting scampi and
prawns. However, recent effort has been concentrated further southwest offshore from
Broome and Derby (ABARES Fishery Status Reports, 2021). Interaction with fishers is

possible.
Commercial There are 14 NT State fisheries which intersect the Operational Area: Bait Net, Bait net v Planned Unplanned
fisheries — State | restricted, Barramundi, Coastal line, Coastal net, Demersal, Mud Crab, Offshore net and Interaction with Unplanned hydrocarbon
(NT & WA) line, Spanish mackerel, Trepang, Timor Reef, Mollusc, Finfish, and Jigging. (Table 3-13). other marine users spills (Section 7.6 and 7.7)
There are four WA State fisheries whose management areas intersect the Operational (Section 6.1)
Area: Northern Demersal Scalefish Managed Fishery, Mackerel Managed Fishery, Pearly
Oyster Managed Fishery and the Northern shark fishery (Table 3-13).
Shipping The closest major commercial port to the EMBA is Darwin. The Darwin Port Corporation v Planned Unplanned
serves multiple shipping and cargo markets, including cruise and naval vessels, livestock Interaction with Unplanned hydrocarbon
exports, dry bulk ore, offshore oil and gas rig services, and container and general cargo. other marine users spills (Section 7.6 and 7.7)
The Australian Maritime Safety Authority (AMSA) shipping routes close to the (Section 6.1)

Operational Area and EMBA are shown in Figure 3-13

Recreational Recreational fishing does occur within the EMBA and Operational Area. The Darwin v Planned Unplanned

fishing Harbour/Surrounds fishing zone supporting 63% of total fishing effort within the Greater Interaction with Unplanned hydrocarbon
Darwin Area (Matthews et al., 2019). other marine users spills (Section 7.6 and 7.7)

(Section 6.1)

Traditional v Planned Unplanned

fishing Traditional Australian Indigenous fishing in NT waters predominately occurs within | ] ith Unpl d hvd b
inshore tidal waters. Approximately 55% of NT’s coastline is owned by Traditional :teractlf)n wit 'TIp asnne' y7 rsoca; ;”;
Aboriginal Owner groups in the Northern Land Council region (NLC, 2021). ot (esr rr::arln: i;ers spills (Section 7.6 and 7.7)

ection 6.
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Operational Relevant events
Description Area within Operational
presence Area

Relevant events within
EMBA

Value/

sensitivity

Indonesian and East Timorese Indigenous fishing traditionally occurs in the Timor Sea.
Timor- Leste fishing effort is largely limited to the continental shelf waters around Timor-
Leste, and hence is unlikely to occur within the Operational Area or EMBA within Timor-
Leste waters (ADB, 2014), which lie over 200 km from the Timor-Leste mainland.
Defence The EMBA intersects a practice area of the North Australian Exercise Area (NAXA), a Planned Unplanned
maritime military zone administered by the Department of Defence (Figure 3-12). Interaction with Unplanned hydrocarbon
other marine users spills (Section 7.6 and 7.7)
(Section 6.1)
Shipwrecks No known sites of shipwrecks within the Operational Area. N/A Unplanned
Unplanned hydrocarbon
spills (Section 7.6 and 7.7)
Oil and gas Several offshore petroleum projects are in operation and there is considerable Planned Unplanned
exploration activity within the NMR; however, none overlap with the EMBA (except for Interaction with Unplanned hydrocarbon
the Bayu-Undan Facility). other marine users spills (Section 7.6 and 7.7)
(Section 6.1)
Tourism Within Darwin Harbour common tourism/recreational activities include fishing, boating, N/A Unplanned
scuba-diving, sailing, water-skiing, and beach use (INPEX Browse, 2010). Scuba diving is a Unplanned hydrocarbon
significant tourist attraction in the NT, with operators visiting the numerous shipwrecks, spills (Section 7.6 and 7.7)
coral reefs and artificial reefs and embarking on day or multiday trips out to offshore
islands and shoals in the region. Tiger shark and crocodile cage diving is also popular
activities in the Darwin area.
Cultural There are no recorded Indigenous heritage sites within the EMBA. However, the Tiwi N/A Unplanned
heritage Islands and Daly River region are declared Aboriginal reserves and comprise of a number Unplanned hydrocarbon
of protected registered sacred sites under the Northern Territory Aboriginal Sacred Sites spills (Section 7.6 and 7.7)
Act. Culturally significant heritage sites for Tiwi, Larrakia and Wulna people and Important
diving sites (‘Blue Holes’) (TLC, 2013) are located at the Vernon Islands.
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3.2.4.1 Commercial fisheries

There are no operating commercial fisheries in the Operational Area or EMBA within Timor- Leste waters
(ADB, 2014). However, Timor-Leste may issue permits to foreign fishing vessels which therefore may be
present in the EMBA within Timor-Leste waters (West, 2019).

Commonwealth, State and Territory fisheries overlapping the Operational Area and the EMBA are illustrated
in Figure 3-10 and Figure 3-11. Table 3-11 describes each of these fisheries and indicates which events
associated with the activity may impact on these.
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Figure 3-10: Commonwealth commercial fishing zones within the EMBA and Operational Area
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Figure 3-11: WA and NT commercial fishing zones within the EMBA and Operational Area
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Table 3-11: WA and NT and Commonwealth fisheries in the vicinity of the Operational Area and EMBA

Permitted to

Value/ o fish in Perrrlltt'ed Likelihood of interaction with
sensitivity Description Operational Ll L] fishers in Operational Area
Area EMBA

Western Extends westward from Cape No - No current effort in

Tuna and York Peninsula (142°30" E) off Operational Area (ABARES 2021)

Billfish Queensland to 34° S off the therefore interaction with fishers is

Fishery WA west coast. It also unlikely.
extends eastward from 34° S
off the west coast of WA
across the Great Australian
Bight to 141° E at the South
Australian—Victorian border.

Western Targets skipjack tuna, No - No effort in the fishery since

Skipjack Tuna | however no fishing effort 2009 (ABARES 2021) therefore

Fishery since the 2008-09 season. interaction with fishers is not
The management expected.
arrangements for this fishery
are under review.

Southern Fishery management area is No - No current effort in

Bluefin Tuna | all Australian waters. Targets Operational Area. All effort of

Fishery southern bluefin tuna. southern Australia (ABARES 2021)

therefore interaction with fishers is
highly unlikely.

Northern Extends from Joseph Yes - Active commercial fishing has

Prawn Bonaparte Gulf across the occurred in the Operational Area in

Fishery top end to the Gulf of the past year (ABARES 2021)
Carpentaria. Targets a variety however the majority of effort is
of prawn species using trawl concentrated in shallower coastal
methods. waters. Interactions with fishers is

unlikely.

North West Extends from 114° E to No - No current effort in

Slope Trawl approximately 125° E off the Operational Area. All effort off WA

Fishery WA coast between the 200 m coast (ABARES 2021). Interaction
isobath and the outer limit of with fishers is highly unlikely.
the Australian Fishing Zone.

Bait Net Extends from the highwater Yes — Interaction with fishers in the
mark to 3 nm seaward of the eastern end of the Operational Area
low water mark but does not (and EMBA) is possible but unlikely
include Darwin Harbour and with effort averaging 1-3 days per
Shoal Bay. year. The south-eastern end of the

EMBA averages between 4-15 days
per year (CSIRO 2020).

Bait net Extends from the highwater Yes — Interaction with fishers in the

restricted mark to 3 nm seaward of the Operational Area is possible with
low water mark but does not the eastern section overlapping an

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan

Page 74 of 274




7710-057-EIS-0001

Value/

sensitivity

Description

include Darwin Harbour and
Shoal Bay.

Santos

Permitted to
fish in
Operational
Area

Permitted
to fish in
EMBA

Likelihood of interaction with
fishers in Operational Area

area of medium fishing effort
ranging from 214 — 435 days per
year. The north-eastern section of
the EMBA overlaps a small area
averaging between 0 - 61 days of
effort per year (CSIRO 2020).

Barramundi

Extends from the high-water
mark to 3 nm seaward of the
low water mark.

Yes — Overlap between fishers and
Operational Area is likely closer to
the coast with average fishing effort
around 112 — 250 days per year.
Effort in the south-eastern part of
the EMBA averages between 56 —
355 days per year. Further offshore
but still overlapping with the EMBA,
fishing effort averages between O -
56 days per year (CSIRO 2020).

Coastal line

Extends from the NT coast
between the high water mark
and 15 nm out from the low
water mark.

Yes — Areas with historical fishing
effort overlap approximately half
the EMBA. Overlap between fishers
and the Operational Area is likely
closer to the coast, with average
fishing effort around 25 — 96 days
per year close the mainland coast
and 97 — 186 near the Tiwi Islands.
Effort in the northern part of the
EMBA averages between 96 — 186
days per year. Further offshore but
still overlapping with the
Operational Area and EMBA, fishing
effort averages between 0 -25 days
per year (CSIRO 2020).

Coastal net

Extends from the high water
mark to 3 nm out from the
low water mark.

Yes — Overlap between fishers and
the Operational Area is likely at the
eastern end of the Operational Area
closer to the coast, with average
fishing effort around 33 — 132 days
per year (CSIRO 2020).

Demersal

Extends from 15 nm from the
low water mark to the outer
boundary of the Australian
fishing zone, excluding the
area of the Timor Reef
fishery

Yes — Interaction is possible given
historical fishing effort covers the
majority of the Operational Area
and EMBA. However, fishing effort
is low across most of this area,
averaging 0 — 20 days per year. The
southern part of the EMBA overlaps
with an area of higher fishing effort
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Value/

sensitivity

Description

Permitted to
fish in
Operational
Area

Permitted
to fish in
EMBA

Santos

Likelihood of interaction with
fishers in Operational Area

around 83 - 137 days per year
(CSIRO 2020).

mark to 3 nm seaward from
the territorial sea baseline.

Mud Crab Generally confined to coastal v v Yes - eastern end of the
mudflats and estuaries. Most Operational Area overlaps with an
commercial activity is area of medium fishing effort,
concentrated in the Gulf of averaging 894-1817 days per year.
Carpentaria. Some fishers Other areas such as the north-
also operate along the north eastern and south-eastern parts of
Arnhem Land coast, Van the EMBA overlap with effort
Diemen Gulf, Chambers Bay averaging 0-215 days per year
and west to Anson Bay. (CSIRO 2020).
Offshore net | gperates in all NT waters v v Yes - Overlap between fishers and
and line from the low water mark to the Operational Area is likely with a
the boundary of the AFZ, higher average fishing effort closer
about 200 nm offshore - an to the coast around 26 — 128 days
area of more than per year. Effort in the central part of
522,000 kmz. the Operational Area including
where the tie-in activity will take
Most fishing is done in the place averages between 12 — 26
coastal zone within 12 nm of days per year. Further offshore but
the coast, and immediately still overlapping with the
offshore 'in the Gulf of Operational Area and EMBA, fishing
Carpentaria. effort averages between 0 -12 days
per year (CSIRO 2020).
Spanish Extends from the high water v v Yes - Overlap between fishers, the
mackerel mark to the outer boundary Operational Area, and the EMBA is
of the Australian fishing likely with a higher average fishing
zone, which is 200 nm effort offshore around 53 - 107
offshore. days per year. Effort in the north-
western part of the Operational
Area and EMBA averages between
13 — 53 days per year. Closer to the
coast but still overlapping with the
Operational Area and EMBA, fishing
effort averages between 0 -13 days
per year (CSIRO 2020).
Trepang Extends from the high water v v Yes — The eastern section of the

Operational Area overlaps with an
area of low fishing effort, averaging
0 — 2 days per year. The north-
eastern section of the EMBA
overlaps with areas of low to
medium effort (0 — 18 days per
year) (CSIRO 2020).
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Value/

sensitivity

Description

Permitted to
fish in
Operational
Area

Permitted
to fish in
EMBA

Santos

Likelihood of interaction with
fishers in Operational Area

Gascoyne/West Coast (Area
3). Fishing in the Kimberley
zone is dominated by trolling
for Spanish mackerel.

Timor Reef Operates in a remote region X v No - Interaction with the
known as the Timor Box. Operational Area is unlikely.
However, the northern part of the
EMBA overlaps areas of low to high
fishing effort ranging from 0 — 510
days per year (CSIRO 2020).
Mollusc Operates in intertidal waters X v No - Interaction with the
from the high water mark out Operational Area is unlikely. The
to the low water mark. eastern part of the EMBA slightly
overlaps an area with fishing effort
averaging 0 — 4 days per year (CSIRO
2020).
Finfish Operates in offshore waters. X X No — Interaction with fishers is
unlikely given that fishing effort (0 —
4 days per year) occurs outside the
EMBA and Operational Area (CSIRO
2020).
Jigging Operates in offshore waters. X X No — Interaction with fishers is
unlikely given that fishing effort (0 —
1 days per year) occurs outside
Operational Area. The EMBA does,
however, overlap with this small
area of fishing effort (CSIRO 2020).
Northern Operates off WA’s coast in v v Yes - The Operational Area overlaps
Demersal waters east of 120° E a small section of the fishery
Scalefish longitude. The permitted boundary at its north-easternmost
Managed means of operation within corner, although fishing effort in
Fishery the fishery include handline, this zone of the fishery is low
dropline and fish traps, (Gaughan & Santoro 2021). The
although the fishery has fishery also overlaps the EMBA, and
essentially operated as unplanned events which may occur
trap-based since 2002. in the Operational Area and the
EMBA could disrupt fishing
activities, although the likelihood of
these events is low.
Mackerel State-wide fishery that is split v v Yes - The Operational Area overlaps
Managed into three zones: Kimberley a small section of the fishery
Fishery (Area 1), Pilbara (Area 2) and boundary at its north-easternmost

corner. The fishery also overlaps the
EMBA, and unplanned events which
may occur in the Operational Area
and the EMBA could disrupt fishing
activities, although the likelihood of
these events is low.
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Permitted to

Permitted

Value/ o fish in .y . Likelihood of interaction with
e Description . to fish in . . .
sensitivity Operational fishers in Operational Area
EMBA
Area
Pearl Oyster The WA pearl oyster fishery v v No - The Operational Area and
Managed is the a wild-stock dive EMBA overlap a small section of
Fishery fishery operating in shallow Zone 1 of the fishery, at its north-
coastal waters along the easternmost corner in offshore
north coast bioregion waters. Given the fishery operates
targeting the silver lipped in shallow coastal waters, and no
pearl oyster (Pinctada fishing has occurred in Zone 1
maxima). between 2017 and 2019, it is

unlikely that there will be
interaction with fishers.

Northern Extends from NW Cape to X X No - Historical effort within the
Shark Fishery | Koolan Island. EMBA but this fishery is currently
inactive and not expected to
resume. No fishing effort is
expected within the Operational
Area or EMBA.

3.2.4.2 Recreational fisheries and tourism

The most recent NT-wide survey in 2009-10 estimated that NT residents spend in excess of $50 million
annually in relation to recreational fishing (West et al. 2012). This estimation did not include visiting anglers
or charter fishing operations, therefore the overall expenditure is likely to be higher. The Darwin
Harbour/Surrounds fishing zone supports 63% of total fishing effort within the Greater Darwin Area
(Matthews et al., 2019). Recreational catch is predominantly Snapper (golden and stripey), cods and
groupers, mullet and mud crabs (Matthews et al., 2019).

Within Darwin Harbour common recreational activities include fishing, boating, scuba-diving, sailing, water-
skiing, and beach use (INPEX Browse, 2010). Tourism and recreational activities are likely to be more
concentrated within NT coastal waters sections of the Operational Area and EMBA. Activities such as deep-
water fishing and diving around offshore shoals and reefs are also likely to occur within Commonwealth
sections; however, these activities will be limited and infrequent. Scuba diving is also a significant tourist
attraction in the NT, with operators visiting the numerous shipwrecks, coral reefs and artificial reefs and
embarking on day or multiday trips out to offshore islands and shoals in the region. Tiger shark and crocodile
cage diving is also popular activities in the Darwin area.

3.2.4.3 Traditional fishing

Indonesian and East Timorese Indigenous fishing traditionally occurs in the Timor Sea. Timor-Leste fishing
effort is largely limited to the continental shelf waters around Timor-Leste, and hence is unlikely to occur
within the Operational Area or EMBA within Timor-Leste waters (ADB, 2014), which lie over 200 km from the
Timor-Leste mainland. Whilst there is no traditional fishing in the Operational Area, passage of Indigenous
fishing vessels have been recorded through the Operational Area of the Pipeline in Timor-Leste waters from
April to December with most activity occurring in September and October. Species that are likely to be
targeted by Indonesian fishers are shark, tuna, mackerel and reef fish such as snapper.

Traditional Australian Indigenous fishing in NT waters predominately occurs within inshore tidal waters.
Approximately 55% of NT’s coastline is owned by Traditional Aboriginal Owner groups in the Northern Land
Council region (NLC, 2021). A number of areas within this coastal region have been declared Aboriginal sacred
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sites, which are restricted from other recreational and commercial fishing. Within Darwin Harbour, fishing
and foraging for food and other resources occurs within the intertidal regions, mainly around Nightcliff,
Coconut Grove, Kululuk, Sadgroves Creek, and Lee Point (INPEX Browse, 2010). As such, Indigenous fishing is
likely to occur within the coastal areas of the EMBA but is likely to be restricted mainly to NT coastal waters.

3.2.4.4 Petroleum industry

Several offshore petroleum projects are in operation and there is considerable exploration activity within the
NMR; however, none overlap with the EMBA (except for the Bayu-Undan Facility). Since the completion of
the pipeline and the DLNG Plant in 2006, gas produced offshore at the Bayu-Undan processing facility is
transported to the Darwin plant where it is converted into a liquid (LNG) and transported to international
markets.

The Operational Area and EMBA have several companies operating nearby. Vessels servicing oil and gas
operations in the region may pass through the area en-route to facilities; however, vessel transit is not
classed as a petroleum activity.

There are currently no existing facilities in the Operational Area.

In the EMBA, there are several exploration and production permits and leases throughout the NT and
Commonwealth waters, which include current exploration and production activities including platforms,
floating, production, storage and offloading vessels, pipelines and drilling, as shown in Figure 3-12.

3.2.4.5 Defence

The EMBA intersects a practice area of the North Australian Exercise Area (NAXA), a maritime military zone
administered by the Department of Defence (Figure 3-12). The NAXA comprises practice and training areas
and extends approximately 300 km north and west from just east of Darwin into the Arafura Sea in both
Commonwealth and NT coastal waters. The area is used for offshore naval exercises and onshore weapon-
firing training.

The Australian Border Force also undertake civil and maritime surveillance (and enforcement) in Australian
offshore maritime waters, which includes the EEZ. During their surveillance, Australian Border Force vessels
may transit the EMBA and Operational Area within Commonwealth waters.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 79 of 274



7710-057-EIS-0001

Santos

. = T T T
LEGEND == 126°0E 128°0E 130°0E
[Jemea LOCATION PLAN
[ Operational Area DARWIN
4 KP 380 _J L=~
® Bayu Undan Platform ST
— Bayu Undan Gas Pipeline
-| Defence Restricted Areas N.T. :
["]Defence Practice Areas E 10°0S—]
[ | Defence Training Areas ’,” WA.
I’,
’I
SA.
/
/
/ Z
/
e
-8.:800,000 e
’
’
’
Bayu Undan 4 N
Platform L 7 N
G = / N
- - e - a" : ”‘l N
P Plrlaﬁé v."x'
- Il
- - ” 2 l'/
" b ) S & - - B /
SSo - gy, i A
8,700,000 S e Pipeling { St \Wurrumiyanga
~L- ' \Cape-Fourcro; .
KP 380 b, G
b ‘o ¥
0 . |
\‘\‘ ; :
AN A\‘ ickham Point
b -
8,600,000 A 8 b
{ b NORTHERN
;e TERRITORY
0 20 40 ]l {
N T ! P
Spatial Reference p : V' N o
RO MCA T 5D |oo.;ooo mo,‘ooo T"‘S s‘\%osqq_Pger 3 Aoo.‘ooo sooiooo E sooioon 7ooiooo eoo]ooo
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3.2.4.6 Shipping

Darwin Harbour is the largest commercial port in the NT and is within the EMBA and Operational Area. The
Darwin Port Corporation serves multiple shipping and cargo markets, including cruise and naval vessels,
livestock exports, dry bulk ore, offshore oil and gas rig services, and container and general cargo.

The Australian Maritime Safety Authority (AMSA) has established a network of shipping fairways to manage
traffic patterns (AMSA, 2020). AMSA shipping traffic close to the Operational Area and EMBA are shown in
Figure 3-13.

Commercial shipping using the waters of the EMBA includes iron ore carriers, oil and liquefied natural gas
tankers and other vessels proceeding to or from the ports of Darwin, Dampier, Port Walcott, Port Hedland,
Barrow Island and Varanus Island (VI), and Onslow.

Large commercial vessels mostly associated with the oil and gas industry and major ports move through the
EMBA in transit.

3.2.4.7 Heritage

There are no World or National Heritage properties within the Operational Area or EMBA.

A search of the Australasian Underwater Cultural Heritage Database identified 10 underwater cultural
heritage sites overlapping the Operational Area and/or the EMBA (Table 3-12, Figure 3-14). There are also
two Cultural Heritage Underwater Protected Zones overlapping the EMBA (Table 3-12, Figure 3-14). The first
is the zone surrounding the Japanese submarine 1-124, sunk in 1942. The wreck is located approximately
1 km north of the Operational Area within NT coastal waters. The second Protected Zone surrounds the SS
Florence D shipwreck, a vessel from the Philippines which also sank in 1942. The shipwreck is located
northwest of Bathurst Island, approximately 90 km north of the Operational Area. Both shipwrecks have a
Protection Zone radius of 800 m.

The Tiwi Islands and Daly River regions, which both overlap the EMBA, are declared Aboriginal reserves and
comprise of a number of protected registered sacred sites under the Northern Territory Aboriginal Sacred
Sites Act.

Shoal Bay Nationally Important Wetland is recognised as an important food gathering area for Aboriginal
people (overlaps the EMBA to the east of the Operational Area, but lies entirely beyond the Operational
Area). Itis likely other coastal areas overlapping the EMBA, particularly within NT coastal waters, hold cultural
or sustenance value for Aboriginal people in the NT, particularly coastal areas important for Aboriginal fishing
activities.

Table 3-12: Heritage places overlapping the EMBA and/or Operational Area

Place Name Authority | Type Overlaps with Overlaps
Operational with EMBA?
Area?

SS Florence D (1942) Cwith Shipwreck X v

I-124 Japanese Submarine (1942) Cwlth Shipwreck X v

Buffalo amphibian NT Underwater site v v

Bus Stop Reef NT Underwater site v v
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Place Name Authority Overlaps with Overlaps
Operational with EMBA?
Area?
Lamaroo Beach Anchor NT Underwater site v N4
Submerged freight container NT Underwater site v v
Bynoe Harbour Artificial Reef No. 1 NT Underwater site X v
Bynoe Harbour Artificial Reef No. 1 NT Underwater site X v
Subsea Telegraph Cables Landing site NT Combined v v
underwater/terrestrial
site
Darwin Harbour anti-submarine boom NT Combined v v
net underwater/terrestrial
site
Anti-submarine indicator loops NT Underwater site N4 v
Lameroo Baths NT Combined v v
underwater/terrestrial
site
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3.2.5 Windows of sensitivity

Timing of peak activity for threatened species and other relevant, significant sensitivities is given in
Table 3-13.

Table 3-13: Windows of sensitivity in the vicinity of the EMBA

Receptors

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

(critical lifecycle stages)

All shoreline habitats

Coral (spawning periods)

Macroalgae Growing Shedding fronds Growing

Other benthic and terrestrial
habitats

Banana prawn

Tiger prawn

Endeavour prawn

Indian Ocean skipjack tuna Spawn year round in the tropics

Western and central Pacific

Spawn year round in the tropics
Ocean skipjack tuna P ¥ P

Southern bluefin tuna Not found in NT waters

Barramundi ‘The Run-Off’3

Goldband snapper

Saddletail snapper Spawn year round

Crimson snapper Spawn year round

Black jewfish

Australian blacktip shark Breeding

Common blacktip shark Breeding

Spot tail shark

Grey mackerel Spawning

Narrow-barred Spanish

S .
mackerel pawning

Red emperor Spawn year round

Sandbar whaler shark

Bigeye tuna

Yellowfin tuna Spawn year round in the tropics

Broadbill swordfish Spawn year round in the tropics

Striped marlin Spawning

Dugong (breeding) Breeding Breeding

Blue whale (wintering?)
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Receptors

Santos

FEB MAR APR MAY | JUN JUL AUG SEP OCT NOV

(critical lifecycle stages)

Hawksbill turtle (resident adult
and juveniles?)

Widespread throughout North Australian waters, highest density of adults and juveniles over
hard bottom habitat (coral reef, rocky reef, pipelines, etc.)

Hawksbill turtle (mating
aggregations?)

Hawksbill turtle (nesting and
internesting?)

Hawksbill turtle (hatching?)

Flatback turtle (resident adult
and juveniles?)

Widespread throughout North Australian, increased density over soft bottom habitat 10 to
60 m 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?)

Green turtle (resident adult
and juveniles?)

Widespread throughout North Australian, highest density associated with seagrass beds and
macro algae communities, high-density juveniles in shallow waters off beaches, among
mangroves and in creeks

Green turtle (mating
aggregations?)

Green turtle (nestingand
internesting?)

Green turtle (hatching?)

Loggerhead turtle (resident
adult and juveniles?)

Widespread throughout the North Australian, increased density associated with soft bottom
habitat supporting their bivalve food source, juveniles associated with nearshore reef habitat

Loggerhead turtle (mating
aggregations?)

Loggerhead turtle (nestingand
internesting?)

Loggerhead turtle (hatching?)

Olive Ridley turtle

Can occur at low density year-round with a peak around April to June at the Tiwi Islands
during nesting, and hatchling emergence June to August

Leatherback turtle

Can occur at low density year-round

Nesting, migrating, foraging

Commercial managed fisheries

Oil and gas

Shipping

Tourism/recreational
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Peak activity, presence reliable and predictable ! Information provided from Department of Fisheries (DoF) consultation
Lower level of abundance/activity/presence 2Information provided by K. Pendoley (2011)
Very low activity/presence 3 The ‘run-off’ is towards the end of the wet season and is the peak

Barramundi fishing season for recreational fishers
(https://northernterritory.com/things-to-do/outdoor-
activities/fishing/fishing-seasons/the-run-off)

Activity can occur throughout year 4 DAWE 2022
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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) adescription 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.

Regulation 11A

(1) Inthe course of preparing an environment plan, or a revision of an environment plan, a titleholder must
consult each of the following (a relevant person):

(a) each Department or agency of the Commonwealth to which the activities to be carried out under the
environment plan, or the revision of the environment plan, may be relevant;

(b) each Department or agency of a State or the Northern Territory to which the activities to be carried out
under the environment plan, or the revision of the environment plan, may be relevant;

(c) the Department of the responsible State Minister, or the responsible Northern Territory Minister;

(d) a person or organisation whose functions, interests or activities may be affected by the activities to be
carried out under the environment plan, or the revision of the environment plan;

(e) any other person or organisation that the titleholder considers relevant.

(2) For the purpose of the consultation, the titleholder must give each relevant person sufficient information to
allow the relevant person to make an informed assessment of the possible consequences of the activity on the
functions, interests or activities of the relevant person.

(3) The titleholder must allow a relevant person a reasonable period for the consultation.
(4) The titleholder must tell each relevant person the titleholder consults that:

(a) the relevant person may request that particular information the relevant person provides in the
consultation not be published; and

(b) information subject to such a request is not to be published under this Part.

Regulation 14(9)

The implementation strategy must provide for appropriate consultation with:
(a) relevant authorities of the Commonwealth, a State or Territory; and

(b) other relevant interested persons or organisations.

Regulation 16

The environment plan must contain the following:

(b) report on all consultations between the operator and any relevant person, for Regulation 11A, that
contains:

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

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

(iii) a statement of the operator’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.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 88 of 274



7710-057-E1S-0001 Santos

4.1 Summary
The Bayu-Undan to Darwin Gas Export Pipeline is an established facility, operating since 2005.

During this time, consultation has been regular and ongoing with relevant persons, including Commonwealth
and NT government departments, commercial fishing associations and licence holders, scientific and
educational organisations, spill response agencies, local business associations, other oil and gas industry
operators, contractors and non-government organisations.

Since 2012, specific consultation has also been undertaken with relevant persons to source future backfill
gas supply for the Darwin liquefied natural gas (LNG) facility once the existing supply from the Bayu-Undan
field is exhausted.

As discussed in Section 1.2, the Bayu-Undan Field is approaching the end of its commercially productive life.
In anticipation of the end of Bayu-Undan production, the DLNG infrastructure owners are currently assessing
multiple options to backfill the facility’s existing liquefied natural gas (LNG) train.

Consultation on the activities covered under this EP was conducted by Santos during April 2022. Information
was provided to all relevant persons, feedback was invited and opportunity provided to meet with Santos to
discuss any issues or concerns.

Santos has considered all relevant persons’ responses and assessed the merits of all objections and claims
about the potential impacts and risks of the proposed activities. The process adopted to assess these
objections and 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 persons has been adequate to inform the development of
this EP. Notwithstanding this, Santos recognises the importance of ongoing consultation and notification.

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 stakeholders is an important part of this process.

Santos began the process of identifying relevant persons for this EP with a review of its stakeholder database,
including relevant persons consulted for other recent activities in the area. This list was then reviewed and
refined based on the defined Operational Area (refer to Section 2.1) and the relevance of the stakeholder
according to Regulation 11A of the OPGGS (E) Regulations. More specifically, relevant persons for this EP
were identified through:

+  review of legislation applicable to petroleum and marine activities;

+ identification of marine user groups (e.g., commercial fisheries, other oil and gas producers, merchant
shipping, etc.);

+ arequest for the most recent commercial fishing data and other relevant information available via the
Department of Industry, Tourism and Trade in the Northern Territory (DITT-NT), the Australian
Fisheries Management Authority (AFMA) and the Northern Prawn Fishing Industry Pty Ltd (NPFI);

+ updated fishing licence holder contact details, from these identified fisheries, as provided by DITT-NT
and AFMA;

+  discussions with identified relevant persons;

+  records from previous consultation;
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+ active participation in industry bodies and collaborations; and

+  review of correspondence received from relevant persons or organisations requesting to be consulted

as relevant persons.

Currently identified relevant persons are listed in Table 4-1 below.

Table 4-1: Persons relevant to Bayu-Undan to Darwin LNG GEP Pipeline activities

Stakeholder

Relevant to activity

‘ Reason for Engagement

Australian Communications and
Media Authority (ACMA)

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

ACMA is an independent Commonwealth
statutory authority responsible for the
regulation of broadcasting, radio and
telecommunications. It provides information
on relevant subsea communications
infrastructure.

Australian Fisheries Management
Authority

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

AFMA is responsible for managing
Commonwealth fisheries and is a relevant
agency where the activity has the potential to
impact on fisheries resources in AFMA
managed fisheries. The Operational Area
intersects with Commonwealth-managed
fisheries.

Australian Hydrographic Office
(AHO)

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

AHO is the part of the Commonwealth DoD
responsible for maintaining and
disseminating nautical charts, including the
distribution of Notice to Mariners. The
Operational Area is in Commonwealth
waters.

Australian Maritime Safety
Authority (AMSA)

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

AMSA is the statutory and control agency for
maritime safety and vessel emergencies in
Commonwealth waters. AMSA is a relevant
agency when proposed offshore activities
may impact on the safe navigation of
commercial shipping in Australian waters. The
Operational Area is in Commonwealth
waters.

Department of Agriculture, Water
and the Environment (DAWE) —
Biosecurity (marine pests)

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

DAWE (marine pests) has primary policy and
regulatory responsibility for managing
biosecurity for incoming goods and
conveyances, including biosecurity for marine
pests. The Operational Area is in
Commonwealth waters.

Department of Agriculture, Water
and the Environment — Fisheries

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

DAWE (fisheries) is the relevant agency where
the activity has the potential to negatively
impact fishing operations and/or fishing
habitats in Commonwealth waters. The
Operational Area intersects Commonwealth-
managed fisheries.

Department of Defence (DoD)

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

DoD is a relevant agency where the proposed
activity may impact operational
requirements, encroach on known training
areas and/or restricted airspace, or when
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Stakeholder

Relevant to activity

Santos

‘ Reason for Engagement

nautical products or other maritime safety
information is required to be updated. The
Operational Area is in Commonwealth
waters, with nearby DoD training areas.

Director of National Parks (DNP)

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

DNP is the statutory authority responsible for
administration, management and control of
Commonwealth marine reserves (CMRs). The
Operational Area is outside but near the
Oceanic Shoals Marine Park.

National Offshore Petroleum
Titles Administrator (NOPTA)

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

NOPTA is responsible for the day-to-day
administration of petroleum & greenhouse
gas titles in Commonwealth waters in
Australia.

NT Department of Industry,
Tourism and Trade — Fisheries
Division

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

DITT is responsible for NT-managed fisheries.
The Operational Area overlaps the Demersal
Fishery which is jointly managed by the NT
and Commonwealth as well as several NT-
managed fisheries.

NT Department of Industry,
Tourism and Trade — Energy
Division

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

DITT is the NT’s coordinating agency for
economic and industry development.

NT Department of Infrastructure,
Planning and Logistics (DIPL) —
Transport Division

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

DIPL is responsible for marine safety in NT
coastal waters. The Operational Area is in
Commonwealth waters, but vessels will
traverse NT coastal waters.

Eni Australia B.V.

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

Operator of nearby permit NT/RL7.

INPEX Considered relevant persons Operator of nearby permits.
under Regulation 11A(1) (d)
Woodside Considered relevant persons Operator of adjacent permit NT/P86.

under Regulation 11A(1) (d)

Australian Marine Qil Spill Centre
(AMOSC)

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

AMOSC operates the Australian oil industry’s
major oil spill response facility.

Australian Southern Bluefin Tuna
Industry Association (ASBTIA)

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

ASBTIA is listed by AFMA as a contact for
petroleum operators to use when
consultation with Commonwealth fishing
operators is required for a range of tuna
fishing activities. The Operational Area
intersects with the fishery. No ASBTIA fishing
activity occurs in or near the Operational
Area.

Commonwealth Fisheries
Association (CFA)

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

CFA is listed by AFMA as a contact for
petroleum operators to use when
consultation with fishing operators is
required. The Operational Area intersects
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Stakeholder

Relevant to activity

Santos

‘ Reason for Engagement

with several Commonwealth-managed
fisheries.

Darwin Port

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

Private consortium responsible for the
management of shipping and other
commercial activities requiring use of Darwin
Harbour. Santos’ contracted vessels plan on
using the Darwin Harbour.

Northern Prawn Fishing Industry
Pty Ltd

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

NPFl is listed by AFMA as a contact for
petroleum operators to use when
consultation with Commonwealth fishing
operators in the Northern Prawn Fishery is
required. The Operational Area intersects
with the Northern Prawn Fishery.

Northern Territory Guided Fishing
Industry Association

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

NTGFIA is an organisation representing
marine-based tourism operators in the NT.

Northern Territory marine-based
tourism operators

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

Known operators in the region that may
transit the Operational Area.

Northern Territory Seafood
Council

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

NTSC represents NT commercial fishing
licence holders operating in Territory
managed fisheries. The Operational Area
intersects with the Timor Reef Fishery.

NT Port and Marine

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

Private company that operates port facilities
in the region, including at Port Melville on the
Tiwi Islands.

Western Australian Fishing
Industry Council

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

WAFIC is the peak body representing WA-
based commercial fishing licence holders,
some of whom also have licences in
Commonwealth- managed fisheries.

Coastal Line Fishery licence
holders

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

The fishery extends 15 nm from the low
water mark and covers the entire NT
coastline. The Operational Area intersects
with the Coastal Line Fishery.

Demersal Fishery licence holders

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

The fishery extends from waters 15 nm from
the coastal waters mark to the outer limit of
the AFZ, excluding the area of the Timor Reef
Fishery. Hence, this fishery does not overlap
with the Operational Area.

Offshore Net & Line Fishery
licence holders

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

The fishery extends from the NT high water
mark to the boundary of the AFZ. The
Operational Area intersects with the Offshore
Net and Line Fishery.

Spanish Mackerel Fishery licence
holders

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

The fishery extends seaward from the high-
water mark to the edge of the AFZ. The
Operational Area intersects with the Spanish
Mackerel Fishery.

Aquarium Fishery licence holders

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

The Aquarium Fishery is a small-scale, multi-
species fishery that prospects freshwater,
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Stakeholder

Relevant to activity

Santos

‘ Reason for Engagement

estuarine and marine habitats to the outer
boundary of the AFZ. The Operational Area
intersects with the Aquarium Fishery.

Austfish

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

Northern Prawn Fishery licence-holder active
in the Operational Area.

Austral Fisheries

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

Northern Prawn Fishery licence-holder active
in the Operational Area.

Australia Bay Seafoods

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

Demersal Fishery licence-holder active in the
region.

Northern Prawn Fishery licence
holders

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

The Northern Prawn Fishery extends over the
northern coast between Cape York in
Queensland and Cape Londonderry in WA,
from the low water mark to the outer edge of
the AFZ.

Northern Wildcatch Seafood
Australia

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

Demersal Fishery licence-holder active in the
region.

Raptis Seafoods

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

Northern Prawn Fishery and NT Demersal
Fishery licence-holder active in the
Operational Area.

Southern Bluefin Tuna/ Western
Skipjack Tuna and Western Tuna
and Billfish Fisheries licence
holders

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

The Operational Area intersects with these
fisheries.

WA Seafood Exporters

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

WA Seafood Exporters is listed by AFMA as a
contact for petroleum operators to use when
consultation with Commonwealth fishing
operators in the Northern Prawn Fishery is
required. The Operational Area intersects
with the Northern Prawn Fishery.

Amateur Fisherman’s Association
of the NT (AFANT)

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

AFANT is the peak body representing NT
recreational fishers.

Australian Marine Sciences
Association — NT

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

AMSA is Australia's peak professional body
for marine scientists, with a branch in the NT.
Their listed interests include promoting all
aspects of marine science in the NT and
making formal comment on NT marine
development assessments.

Australian National University
(ANU)

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

A Professor from the ANU (Northern
Australian Research Unit) made a submission
to Santos, requesting to be consulted. The
Professor’s interests include the Arafura and
Time Seas region and is a coastal marine
biodiversity and marine environment
specialist with the NT government.

Environment Centre Northern
Territory (ECNT)

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

The ECNT is the peak community
sector environment organisation in the
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Stakeholder Relevant to activity ‘ Reason for Engagement

Northern Territory. Their interests include the
NT environment, climate change and
biodiversity conservation.

Kimberley Land Council (KLC) and | Considered relevant persons Representative body for Indigenous people in
affiliated organisations: under Regulation 11A(1) (d) North WA, including advisory role with DNP

Miriuwung and Gajerrong for management of marine parks.

Aboriginal Corporation

Balanggarra Aboriginal
Corporation

Northern Land Council Considered relevant persons Their function is to represent indigenous
under Regulation 11A(1) (d) people in the Northern Territory, including
advisory role with DNP for management of
marine parks.

Sea Turtle Foundation Considered relevant persons Consulted due to submission received during
under Regulation 11A(1) (d) OPP public comment period. Sea Turtle
Foundation is a non-profit, non-government
group based in Australia interested in
protecting sea turtles through research,
education and action.

Tiwi Land Council Considered relevant persons Their function is to represent indigenous

under Regulation 11A(1) (d) residents of the Tiwi Islands. They are the
nearest Australian mainland island to the
Operational Area.

4.3 Stakeholder consultation

Relevant persons were contacted by phone or email before or when the Stakeholder consultation packages
were provided to increase activity awareness and encourage two-way communication. Other users of the
marine environment, principally the commercial fishing sector, were provided personal emails with
information tailored to their functions, interests and activities.

The consultation package provided to relevant persons contained details such as an activity summary,
location map, coordinates, water depth, distance to key regional features, exclusion zone details and
estimated timing and duration. The consultation package also outlined relevant potential risks and impacts
together with a summary of selected management control measures. All relevant persons were encouraged
to provide feedback on the proposed activity.

The stakeholder consultation package is provided in APPENDIX E.

Stakeholders were initially afforded four weeks to review consultation packs and provide feedback or indicate
their intention to provide feedback or seek further information, although Santos accepted and responded to
stakeholder feedback throughout the EP preparation period covering a further eight weeks.

4.4  Assessment of stakeholder objections and claims

A summary of the stakeholder consultation undertaken for this EP, including Santos’ assessment of all
comments received from relevant persons, is outlined in Table 4-2.

Full transcripts between Santos and relevant persons are provided in a sensitive stakeholder information
report (7700-650-EIS-0001) as a confidential submission to NOPSEMA.

Santos adopted the following process to address objections and claims from relevant persons:
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+  Santos acknowledged receiving all comments made by relevant persons;

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

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

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

+  Santos recognises the importance of ensuring a high degree of transparency in how a titleholder
manages ongoing stakeholder consultation during the planning and execution of approved activities.
As such, should comments be received from any relevant persons additional to those described in
Table 4-2, Santos will assess and respond to the comments.

In relation to consultation with relevant persons, Santos is of the opinion that Regulation 11A of the OPGGS(E)
Regulations has been met.
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Table 4-2: Relevant persons consultation summary

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

Australian
Communications and
Media Authority (ACMA)

ACMA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

None received.

Not required

Australian Fisheries
Management Authority
(AFMA)

AFMA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

AFMA responded via email on 19 April 2022 stating the following:

e It has no specific comment on the proposal, however it is important to consult with fishers who have entitlements to fish within the
proposed area. This can be done through the relevant fishing industry associations. [CLAIM 001]

e Suggest Santos contact the Northern Prawn Fishery and the Commonwealth Fishing industry Association.

Santos responded to AFMA via email on 2 May 2022. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

[CLAIM 001] Santos acknowledges AFMA’s suggestions and is aware
of the relevant commercial fisheries and their representative
organisations.

Santos responded to AFMA confirming that it was consulting with the
organisations suggested — the Northern Prawn Fishery Ltd and the
Commonwealth Fisheries Association.

Australian Hydrographic
Office (AHO)

AHO was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

AHO’s notification requirements for the preparation and execution
phases for offshore oil and gas activities are understood by Santos and

Not required.
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Stakeholder

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

incorporated in the ongoing communications for this activity. They are
addressed in Table 8-4.

Australian Maritime Safety
Authority (AMSA)

AMSA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

AMSA responded via email on 13 April 2022 stating its initial advice provided on the project will continue to apply and Santos should continue
to provide updates as the project progresses. [CLAIM 001]

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

[CLAIM 001] The response provided by AMSA is in accordance with its | Santos responded to AMSA confirming that future progress updates
regular advice for the preparation and execution phases for offshore would continue to be provided.

oil and gas activities. The requirements will be included as
commitments in the Environment Plan. The notification requirements
will be part of the ongoing communications for this activity and are
addressed in Table 8-4.

Department of Defence
(DoD)

DoD was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
DoD’s regular advice for the preparation and execution phases for Not required.

offshore oil and gas activities is included as commitments in the
Environment Plan. The notification requirements will be part of the
ongoing communications for this activity and are addressed in
Table 8-4.

Department of
Agriculture, Water and the
Environment (DAWE) —
Biosecurity (marine pests)

DAWE - Biosecurity was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April
2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
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Stakeholder

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

No response received. Not required.

Department of
Agriculture, Water and the
Environment (DAWE) —
Fisheries

DAWE - Fisheries was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Director of National Parks
(DNP)

DNP was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required

National Offshore
Petroleum Titles
Administrator

NOPTA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Department of
Infrastructure, Planning
and Logistics (DIPL)

DIPL was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

DITT - Fisheries was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

NT Department of
Industry, Tourism and
Trade (DITT) — Fisheries
Division

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

NT Department of
Industry, Tourism and
Trade (DITT) — Energy
Division

DITT - Energy was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required

Eni Australia Eni was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.
No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required

Inpex INPEX was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.
No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required

Woodside Woodside was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.
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No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Australian Marine Oil Spill | AMOSC was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

Centre (AMOSC) No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Australian Southern ASBTIA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

BIuefip Tuna Industry No response has been received. Santos considers the level of consultation to be adequate and will address any comments from this stakeholder

Association (ASBTIA) should they arise in the future.
Assessment of the merits of objections and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Commonwealth Fisheries CFA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

Association (CFA) No response has been received. All fisheries are described in Section 3.2.4, and potential impact to fisheries, fish habitat and commercial

fishers are discussed in Section 6 and Section 7. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests

No responses received. CFA has previously advised that its preferred Not required.
process is to leave any comments to the fishing industries directly
impacted and being consulted.
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Darwin Port Darwin Port was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Northern Prawn Fishing NPFI was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

Industry Pty Ltd (NPFI) No response has been received. All fisheries are described in Section 3.2.4.1, and potential impact to fisheries, fish habitat and commercial

fishers are discussed in Section 6 and Section 7. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests

No response received. As a key commercial fishing sector stakeholder, | Not required.
consultation with NPF will be ongoing for this and other Santos’
activities.

NT Guided Fishing Industry | NTGFIA was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

Association (NTGFIA) No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. NTGFIA has previously advised that fishing Not required.

tourism activities are unlikely to occur in the operational area in
Commonwealth Waters due to the distance from the NT mainland.
Santos included NTGFIA in the consultation process as a potentially
interested stakeholder.

NT marine tourism Operators were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

operators: No response has been received. Tourism activities are described in Section 3.2.4.2, and potential impact to other marine users are discussed in
Clearwater Island Resort Section 6.1.

Tiwi Adventures 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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Tiwi Island Retreat Assessment of the merits of objections and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Top End Fishing Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests

Arafura Charters No responses received. No further assessment required. Fishing Not required.

tourism activities are unlikely to occur in the operational area.

Northern Territory NTSC was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

Seafood Council (NTSC) No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. All fisheries are described in Section 3.2.4.1, Not required.

and potential impact to fisheries, fish habitat and commercial fishers
are discussed in Section 6 and Section 7.

As a key commercial fishing sector stakeholder, consultation with
NTSC is ongoing for this and other Santos’ activities.

NT Port and Marine NT Port and Marine was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April
2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Western Australian Fishing | WAFIC was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022.

Industry Council (WAFIC) No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
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No response received. All fisheries are described in Section 3.2.4.1, Not required
and potential impact to fisheries, fish habitat and commercial fishers
are discussed in Section 6 and Section 7..

Coastal Line Fishery
Licence-Holders

Coastal Line Fishery Licence-Holders were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via
email to the Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Demersal Fishery (NT)
Licence-Holders

DF Licence-Holders were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the
Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Offshore Net & Line
Fishery Licence-Holders

ONLF Licence-Holders were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the
Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Spanish Mackerel Fishery
(NT) Licence-Holders

SMF Licence-Holders were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the
Northern Territory Seafood Council on 12 April 2022.
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No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.
Aquarium Fishery (NT) Aquarium Fishery Licence-Holders were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email
Licence-Holders to the Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Austfish Austfish was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory

Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Austral Fisheries Austral Fisheries was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern

Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.
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Australia Bay Seafoods Australia Bay Seafoods was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the
Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Northern Prawn Fishery Refer to separate entry for NPFI Pty Ltd as the representative body for licence-holders. Individual licence-holders contacted by Santos in each

(Commonwealth) licence- | instance stated that the NPFI would provide the consolidated, formal comment to Santos on their behalf.

holders NPFI licence holders were provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package on 12 April 2022 via

their representative body NPFI Pty Ltd or directly by Santos via email.

No response has been received. As a key commercial fishing sector stakeholder, consultation with NPFI will be ongoing for this and other
Santos’ activities.

All fisheries are described in Section Section 3.2.4.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in
Section 6 and Section 7.

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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
Refer to separate entry for NPFI. Refer to separate entry for NPFI.
Northern Wildcatch Northern Wildcatch Australia was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to
Seafood Australia the Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Raptis Seafoods Raptis Seafoods was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern

Territory Seafood Council on 12 April 2022.
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No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

Southern Bluefin Tuna/
Western Skipjack Tuna
and Western Tuna and
Billfish Fisheries licence
holders

The representative body for tuna fishery licence-holders, the Australian Southern Bluefin Tuna Industry Association (ASBTIA), was provided the
Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022 inviting comment.

No response was received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

WA Seafood Exporters

WA Seafood Exporters was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the

Northern Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

Amateur Fisherman’s
Association of the
Northern Territory
(AFANT)

AFANT was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory

Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Australian Marine
Sciences Association — NT
(AMSA-NT)

AMSA-NT was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory
Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

Australian National
University (ANU) -
individual

The individual was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern

Territory Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

Environment Centre — NT
(ECNT)

EC-NT was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory

Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

No response received.

Not required.

Kimberley Land Council
(KLC) and affiliated
organisations:

Miriuwung and Gajerrong
Aboriginal Corporation
Balanggarra Aboriginal
Corporation

KLC and affiliated organisations Miriuwung and Gajerrong Aboriginal Corporation and Balanggarra Aboriginal Corporation, were provided the
Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email on 12 April 2022 inviting comment. Information was

also provided via the KLC’s online enquiry process.

No responses were received. 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 and claims (OPGGS(E)
Regulation 16 (b)(ii)), information and requests

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

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

No response received. Not required.

Northern Land Council
(NLC)

NLC was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory
Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.

Sea Turtle Foundation
(STF)

STF was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory
Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required received.

Tiwi Land Council (TLC)

The TLC was provided the Bayu-Undan to Darwin Gas Export Pipeline EP Stakeholder Consultation package via email to the Northern Territory
Seafood Council on 12 April 2022.

No response has been received. 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 and claims (OPGGS(E) Statement of response, or proposed response, to the objections and
Regulation 16 (b)(ii)), information and requests claims (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No response received. Not required.
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4.5 Future activity consultation
Future consultation for this activity will include the following:

+  Santos will update relevant persons listed in Table 4-1 of any significant milestones during
development of this activity;

+  Before the activity begins, Santos will notify the relevant persons listed in Table 4-1 with information
including timing and duration, vessel movements and vessel details; and

+  Upon completion of the activity, Santos will notify the relevant persons listed in Table 4-1.

Should new relevant persons be identified they will be added to Santos’ database and included in future
correspondence as requested.

Provision of additional information to stakeholders relating to potential EP changes will be managed as
described in Section 8.10.

In the event of a Level 2 or 3 spill event, such as a hydrocarbon spill, Santos will review the stakeholder
identification process nominated in Section 8.10. Relevant persons listed in Table 4-1, whose functions,
interests or activities are considered at risk as a result of the event, will be included in the list of stakeholders
who will be notified under Santos’ Incident Management Process.

4.5.1 Addressing consultation feedback
Santos will maintain ongoing dialogue with relevant persons to ensure feedback opportunities are available.
Santos will assess all feedback, information requests, objections and claims in accordance with Section 4.4.

Records of all consultation will be maintained.

4.6 Stakeholder-related control measures, performance outcomes and standards

Control measures and performance outcomes and standards for stakeholder consultation are included in
Section 8.4.
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5 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 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 has undertaken environmental impact and risk assessments for the 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 information relating to the environmental impact and risk assessment
approach, specifically:

+  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 Santos’ Offshore Division Environmental Hazard Identification and
Assessment Guideline (EA-91-1G-00004_5).

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 list of the terms and definitions used in environmental impact and risk
assessment, refer to Santos’ Offshore Division Environmental Hazard Identification and Assessment Guideline
(EA-91-1G-00004_5).
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Table 5-1: Impact and risk assessment terms and definitions

Term Definition

Acceptability

Determined for both impacts and risks. Acceptability of events is in part determined by
the consequence of the impact after management controls. Acceptability of unplanned
events is in part determined from its risk ranking after management controls. For both
impacts and risks, acceptability is also determined from a demonstration of the ALARP
principle, consistency with Santos’ Policies, consistency with all applicable legislation and
consideration of relevant stakeholder consultation when determining management
controls.

Activity Specific tasks and actions undertaken throughout the lifecycle of oil and gas exploration,
production and decommissioning.
ALARP As Low As Reasonably Practicable. The term refers to reducing risk to a level that is as low

as reasonably practicable. In practice, this means showing, through reasoned and
supported arguments, that there are no other practicable options that could reasonably
be adopted to further reduce risks.

Authorised Person

Person with authority to make the decision or take the action. Examples are Vessel
Master, Field Superintendent, Supervisor, Person-in-charge, Company Authorised
Representative and Project Manager.

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

Includes the natural and socio-economic values and sensitivities which will or may be
affected by the activity.

Is defined by NOPSEMA and DMIRS as:
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

—_ o~~~ o~

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

Environmental
consequence

A consequence is the outcome of an event affecting objectives.

Note 1: An event can be one or more occurrences and can have several cases.
Note 2: An event can consist of something not happening.

(Reference: 1ISO 73:2009 Risk Vocabulary)

Environmental

Defined by NOPSEMA! as any change to the environment, whether adverse or beneficial,

impact wholly or partly resulting from a planned or unplanned event?.
Defined by DMIRS? as any change to the environment, whether adverse or beneficial,
that wholly or partly results from a petroleum activity of an operator.

ENVID Environmental hazard identification workshop.

Environmental risk

Applies to unplanned events. Risk is a function of the likelihood of the unplanned event
occurring and the consequence of the environmental impact that arises from that event.

Hazard

A situation with the potential to cause harm.

! Defined by the Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
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Term Definition

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.

Impact assessment

The process of determining the consequence of an impact (in terms of the consequence
to the environment) arising from a planned or unplanned event over a specified period of
time.

Likelihood

The chance of an unplanned event occurring.

Non-routine planned
event

An attribute of the planned activity that may occur or will occur infrequently during the
planned activity. A non-routine planned event is intended to occur at the time.

Planned activity

A description of the activity to be undertaken, including the services, equipment,
products, assets, personnel, timing, duration and location and aspect of the activity.

Planned event

An event arising from the activity which is done with intent (in other words, not an
unplanned event) and has some level of environmental impact. A planned event could be
routine (expected to occur consistently throughout the activity) or non-routine (may
occur infrequently, if at all). Air emissions, bilge water discharge and drill cuttings
discharge would be examples of planned events.

Receptor

A feature of the environment that may have environmental, social or economic values.

Risk

The effect of uncertainty on objectives.

Risk assessment

The process of determining the likelihood of an unplanned event and the consequence of
the impact (in terms of economic, human safety and health, or ecological effects) arising
from the event over a specified period of time.

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
preventative safeguards and control measures being in place. An unplanned event is not
intended to occur during the activity.

5.2 Summary of the environmental impact and risk assessment approach

5.2.1 Overview

Santos operates under an overarching Risk Management Policy. The company Risk Procedure
(SMS-MS1-ST01) underpins the Risk Management Policy and is consistent with the requirements of
AS/NZS ISO 31000:2018, Risk Management — Guidelines (ISO, 2018).

The key steps to risk management are illustrated in Figure 5-1. The forum used to undertake the assessment
is the environmental hazard workshop, referred to as an ENVID, which is described in Section 4 of Santos’
Offshore Division Environmental Hazard Identification and Assessment Guideline (EA-91-1G-00004_5).
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Describe the activity and identify 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: Hazard identification and assessment guideline

Santos’ Offshore Division Environmental Hazard Identification and Assessment Guideline (EA-91-1G-00004)
includes consideration of key areas in an impact and risk assessment, specifically:

+ 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’ policy and safety management system requirements;

+  principles of ecologically sustainable development (ESD); and

+  Santos acceptable levels of impact and risk.

These factors were considered in an environmental impact and risk assessment workshop held in September
2021, in which environmental hazards were identified and assessed (ENVID workshop). The workshop
involved participants from Santos' Health, Safety and Environment (HSE) and Drilling departments and
specialist environmental consultants.

5.2.2 Describe the activity and hazards (planned and unplanned events)

A description of the activity is required to determine the planned events that will occur and the credible
unplanned events that may occur. The location, timing and scope of the activity must be described to
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determine the impacts from planned events, and the impacts and risks from unplanned events since these
have a bearing upon the environment that may be affected by the activity.

The outcome of this assessment is detailed in the relevant subsections of Sections 6 and 7.

5.2.3 Identify receptors and determine nature and scale of impacts

A description of the environment (natural and socio-economic) within which hazards from the activity will,
or may, occur is required. This constitutes a crucial stage of the risk assessment, as an understanding of the
environment that will or may be affected is required to determine the type and consequence of impacts from
the activity being assessed. The environment must be understood with respect to the spatial and temporal
limits of the activity and key resources at risk that will or could be impacted by planned and unplanned
events. Santos has developed a Values and Sensitivities of the Marine and Coastal Environment
(EA-00-RI-10062, APPENDIX C) reference document that describes the existing environment that may be
affected by Santos activities, which is reviewed and updated annually.

Where the existing environment is being reviewed for regulatory approvals, a comparison shall be made
against the Values and Sensitivities of the Marine and Coastal Environment (EA-00-RI-10062). A new
protected matters search is required to ensure a thorough understanding of the existing environment to
ensure all risks are assessed.

The extent of actual impacts from each planned activity or risks from each unplanned activity are assessed,
where required, using modelling (for example, 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 6 and 7.

5.3 Describe the environmental performance outcomes and control measures

For each planned and unplanned event, a set of environmental performance outcomes (EPOs), control
measures (CMs), environmental performance standards (EPS) and measurement criteria (MC) are identified.
The definitions of the performance outcomes, control measures, standards and measurement criteria must
be consistent with the OPGGS(E)R 2009, and the NOPSEMA EP Content Requirements Guidance Note
(NOPSEMA, 2019).

For any hazard, additional controls must also be considered and either accepted for use or rejected, based
on whether the standard controls reduce impacts and risks to levels that are ALARP and acceptable.

Controls are allocated in order of preference according to Figure 5-2.
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Control Effectiveness Example

Eliminate Removal of the risk.

Refueling of vessels at port eliminates the risks of an offshore refueling.

. Change the risk for a lower one.
Substitute

The use of low-toxicity chemicals that perform the same task as a more
toxic additive.

Enai : Engineer out the risk.
ngineering
The use of oil-in-water separator to minimise the volume of oil

discharged.

Isolation Isolate people or the environment from the risk.

The use of bunding for containment of bulk liquid materials.

L X Provide instructions or training to people to lower the risk.
Administrative

The use of Job Hazard Analysis to assess and minimise the
environmental risks of an activity.

Protective Use of protective equipment.

Containment and recovery of spilt hydrocarbons.

Figure 5-2: Hierarchy of controls

5.4 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 aspect/hazard and the identified receptor. Impact
mechanisms and any thresholds for impacts are determined and described, using scientific literature and
modelling where required. Impact thresholds for different critical life stages are also identified where
relevant.

The consequence level of the impact is then determined for each planned and unplanned event using the
Santos Environment Consequence Descriptors (Table 5-2).

These detailed environmental consequence descriptions are based on the consequence of the impact to
relevant receptors within the categories of:

+ threatened/migratory/local fauna;
+  physical environment/habitat;

+  threatened ecological communities;
+  protected areas; and

+  socio-economic receptors.

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. The level of information required to complete the impact or risk
assessment depends on the nature and scale of the impact or risk. Impacts to social and economic values are
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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.

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.

Table 5-2: Summary environmental consequence descriptors

Consequence Level Consequence Level Description

| Negligible — No impact or negligible impact

Il Minor — Detectable but insignificant change to local population, industry or ecosystem
factors

1l Moderate — Significant impact to local population, industry or ecosystem factors

v Major — Major long-term effect on local population, industry or ecosystem factors

\Y Severe — Complete loss of local population, industry or ecosystem factors AND/OR extensive
regional impacts with slow recovery

\ Critical — Irreversible impact to regional population, industry or ecosystem factors

For unplanned events, the consequence level of the impact is combined with the likelihood of the impact
occurring (Table 5-3), to determine a residual risk ranking using the Santos corporate risk matrix (Table 5-4).
For oil spill events, potential impacts to environmental receptors are assessed where they occur within the
EMBA using results from modelling.

Table 5-3: Likelihood description

No. Matrix Description
f Almost Certain Occurs in almost all circumstances OR could occur within days to weeks
e Likely Occurs in most circumstances OR could occur within weeks to months
d Occasional Has occurred before in Santos OR could occur within months to years
c Possible Has occurred before in the industry OR could occur within the next few years
b Unlikely Has occurred elsewhere OR could occur within decades
a Remote Requires exceptional circumstances and is unlikely even in the long term
Table 5-4: Santos risk matrix
onseg
I I 1] v \Y Vi
f Low Medium € g e g e 8
e Low Medium e g e g
E d Low Low Medium e g
S c Low Low Medium e g
b Low Low Medium
a Low Medium Medium
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5.5 Evaluate if impacts and risks are as low as reasonably practicable

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, further control measures are
adopted. The level of detail included within the ALARP assessment is based on 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’.

5.6 Evaluate impact and risk acceptability

Santos considers an impact or risk associated with the activities to be acceptable if:

+

the consequence of a planned event is ranked as | or Il; or a risk of impact from an unplanned event is
ranked Very 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 ESD;

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 Santos’ Environment, Health and Safety Policy;

performance standards are consistent with industry standards and best practice guidance (for
example, 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 Planned Activities Risk and Impact Assessment

OPGGS(E)R 2009 Requirements

Regulation 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 ALARP

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); and

(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’ environment assessment identified nine potential sources of environmental impact associated with
the planned activities for this activity to be undertaken in the Operational Area. An ENVID was undertaken
for IMMR activities in October 2017. Risks and impacts associated with planned activities have been reviewed
in the revision of this EP.

The results from the impact assessments are summarised in Table 6-1. Given the risk of a planned event
occurring is 100% likelihood (in other words, it will occur), the residual risk ranking is not assessed (as
explained in Section 5.2). A comprehensive risk and impact assessment for each of the planned events, and
subsequent control measures proposed by Santos to reduce the risk and impacts to ALARP and acceptable
levels are detailed in the following subsections.

Table 6-1: Summary of the residual consequence associated with planned events

EP Section Event ‘ Residual consequence
6.1 Interactions with other marine users — vessel and pipeline presence | — Negligible

6.2 Seabed and benthic habitat disturbance | — Negligible

6.3 Routine vessel discharges I — Negligible

6.4 Operational discharges Il - Minor

5 Light emissions I — Negligible

6 Acoustic disturbance to marine fauna I — Negligible

7 Atmospheric emissions I — Negligible

6.8 Spill Response Operations Il — Minor
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6.1 Interaction with other marine users — vessel and pipeline presence

6.1.1 Description of event

Impact to other marine users may occur as a result of the presence of vessels in the Operational
Area, causing potential inconvenience. The presence of the vessels undertaking IMMR activities
could potentially inhibit commercial fishing and other oil and gas activities.

On an ongoing basis, subsea infrastructure may present a hazard to marine users due to the
potential for snagging. As part of managing this risk, the Pipeline has been installed with protective
structures which will not typically create a snagging hazard.

Extent Localised around the vessels and Pipeline.

Temporary and intermittent interaction with vessels within the Operational Area.

Duration

Ongoing presence of the Pipeline within the Operational Area.

6.1.2 Nature and scale of environmental impacts

Potential receptors: Socio-economic (commercial fishers, traditional fishing, shipping traffic and other oil and
gas activities).

The design of the pipeline itself has allowed the likelihood and overall risk of disturbance to other users to
be inherently low. The pipeline is coated with high density concrete to ensure on-bottom stability (i.e., CWC).
No additional physical protection to the CWC is provided in the open water section of the pipeline. Within
some areas, predominately within NT coastal waters (e.g., Darwin Harbour), the pipeline is buried and/or laid
in a ploughed trench, supplemented by sections of rock berm cover. A total of 1,884 m of the pipeline is
buried reducing the likelihood of external impacts affecting the pipeline’s integrity, as well as reducing
movement, scouring and erosion around the pipeline. The pipeline is supported by concrete mattresses at
the cable crossings in Darwin Harbour (Section 2.1.1). The pipeline is also monitored and inspected for
movement (as per the RBI schedule outlined in Table 2-5), excessive free spans and scour, and remediated,
as required. No related maintenance has been required to date.

Vessel-based IMMR activities, including environmental monitoring, are planned to occur during the
operation of the Pipeline. IMMR activities follow an RBI schedule as defined in Table 2-5. IMMR campaigns
are typically of relatively short duration (two — three months or less). Vessel type and specifications will
depend on availability and specific activity requirements; however, vessels are expected to range between
approximately 30 and 130 m length and to use DP systems to allow for manoeuvrability and to avoid
anchoring.

Potential impacts to tourism and recreational fisheries include displacement while vessels are in the
Operational Area. Other users will still be able to access the Operational Area during the activity as no
exclusions are in place, but usual maritime safe distance to allow concurrent operations with other users will
apply.

Socio-economic

There are five Commonwealth fisheries that overlap the Operational Area, however only one (the Northern
Prawn Fishery) is likely to be active within the Operational Area based on historical effort data (see
Table 3-11). A number of NT State commercial fisheries also overlap the Operational Area, with historical
effort data indicating that 10 of these may be active in the Operational Area but significant disruption due to
vessel presence to these fisheries is not expected given the small size of the Operational Area compared to
the vast areas available to these fisheries.
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Several of the fisheries that have been historically active within the Operational Area use equipment with
the potential for snagging on subsea infrastructure. Considering the Pipeline has been in operation since
2005 with no incidents from interaction between trawl fishing gear/vessels to date, it is considered highly
unlikely that incidents will arise in the future given the existing controls in place. Santos has engaged with all
relevant commercial fishers which have potential to fish within the EMBA and confirmed their awareness of
the Pipeline’s location.

Non-shore-based indigenous and recreational fishing practices are typically observed near/around shoal and
reef features in the NMR region and are consequently expected to be restricted to within only these few
shoals and isolated areas of the Operational Area within NT coastal waters, mostly within the 3 nm limit and
in proximity to the entrance to Darwin Harbour.

Analysis of historical Australian Ship Reporting System shipping data (AMSA, 2020) indicates that commercial
vessels use the Operational Area, including oil and gas vessels as vessel movements between offshore
platforms and Darwin Harbour are prevalent (Figure 3-13). Past consultation with Darwin Port indicated that
vessel traffic within the harbour is concentrated east of the Pipeline, hence the potential for interactions with
port traffic is low. Beyond Darwin Port, most vessel traffic within 20 km of the Pipeline comprise of ships
displacing less than 10,000 tonnes (AMSA, 2020) which allows for greater manoeuvrability and, therefore,
greater ease when shipping vessels are required to avoid IMMR vessels. Should commercial vessels need to
deviate from planned routes to avoid the activity vessel, this may slightly increase transit times and fuel
consumption. No concerns have been raised by the shipping industry through consultation or in the past five
years relating to disturbance to shipping routes as a result of activities within the region.

AMSA requires a high level of communication during vessel-based activities and inclusion of the vessel-based
activity on a Notice to Mariners, therefore reducing the likelihood of interaction of activity vessels with other
sea users. Other users will still be able to access the Operational Area during the activity as no exclusions are
in place, but usual maritime safe distance between vessels to allow concurrent operations with other users
will apply.

Past consultation for projects in the area indicated specific tourist operators around the Tiwi Islands
expressed concern about disruption to vessel routes. However, given the Operational Area is approximately
40 km from the nearest landfall it is considered highly unlikely vessel presence will disrupt businesses.

6.1.3 Environmental performance outcomes and control measures
The EPO relating to this hazard is:

+  Reduce impacts on other marine users through the provision of information to relevant stakeholders,
such that they are able to plan for their activities and avoid unexpected interference (EPO-01).

The control measures for this activity are shown in Table 6-2. EPSs and MC for the EPOs are described in
Section 8.4.
Table 6-2: Control measures evaluation for interaction with other marine users

c™Mm
Reference

Control measure Environmental benefit Potential cost/issues Evaluation
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cM

Santos

Control measure Environmental benefit Potential cost/issues Evaluation
Reference
BUGEP- Watchkeeping Reduced impacts to Negligible costs. Adopted —
cmo1 maintained on commercial fisheries by Benefits
bridge activity vessels actively considered to
avoiding commercial outweigh costs.
fishery activities and
schooling fish in their
vicinity.
BUGEP- Lighting will be Ensures vessels are seen Negligible costs of operating Adopted — Safety
CcMo02 used as required by other marine users. navigational equipment. benefits (and thus
for safe work Reduced risk of third-party | Costs associated with vessel environmental
conditions and collisions. fit out with navigational benefits)
navigational Marine Order Part 30: equipment. outweigh th.e
purposes . . cost. Compliance
Prevention of Collisions, . .
. . with Marine
and with Marine Order Orders are a
Part 21: Safety of .
. legislated
Navigation and Emergency .
. requirement.
Procedures, requires
vessels to have
navigational equipment to
avoid collisions.
BUGEP- Seafarer Requires appropriately Costs associated with Adopted —
CcMo3 certification trained and competent personnel time in obtaining Benefits
personnel to navigate qualifications. considered to
vessels, which reduces outweigh costs
negative interaction with and is a legislated
other marine users. requirement.
BUGEP- Stakeholder Santos will update Costs associated with Adopted —
CMO04 consultation relevant stakeholders ona | personnel time in preparing Benefits
strategy quarterly basis, before the | and distributing information considered to
activity commencing and and collating/addressing any outweigh
upon activity cessation. feedback provided. negligible costs to
Santos.
BUGEP- No fishing from Reduces potential impacts | Negligible costs. Adopted —
CMO05 vessel to commercial fisheries in Benefits
the vicinity of the vessel- considered to
based activity. outweigh

negligible costs to
Santos.
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CM

Santos

Control measure Environmental benefit Potential cost/issues Evaluation
Reference
BUGEP- Notify AHO prior This allows the AHO to Negligible costs. Adopted -
CMO06 to commencing modify nautical charts due Benefits
activities to Pipeline changes and considered to
issue Notices to Mariners outweigh
regarding vessel activities. negligible costs to
These may assist other Santos.
users in avoiding
interactions with the
Pipeline (e.g. trawl fishers
may avoid dragging gear
over the Pipeline and
upstream skid/PLR to
prevent snags) or activity
vessels.
N/A Eliminate the use Would eliminate potential | Not considered feasible as a Rejected — Not
of vessels impacts to other marine vessel is the only form of feasible.
users. transport that can undertake
the activities.
N/A Manage the timing | Would eliminate potential | Not considered feasible as Rejected —
of vessel-based impacts to other marine marine users could potentially | Stakeholders in
activities to avoid users. be in the area all year round. the area all year
peak marine user The area that stakeholders round.
periods (for are excluded from is small
example, tourism when compared to the area
and recreational available to other marine
fishing) users, and there is low fishing
and tourism activity in the
area, as evidenced through
consultation.
N/A Establish a Presence of guard vessel Vessels already have AlS or Rejected - Cost of

petroleum safety
zone (PSZ) around
the activity and
have support
vessel 24/7

would reduce impacts to
other users by having
additional vessels on
watch.

A declared PSZ would
reduce snag risk.

RACON (radar transponder)
requirement and crew
maintaining constant bridge
watch including for third party
vessels.

Cost of additional support
vessel scope.

a dedicated
vessel outweighs
benefit.

6.1.4 Environmental impact assessment

Key receptors Consequence Level

Threatened/migratory
and local fauna

Physical

environment/habitat

Threatened ecological
communities

Protected areas

Not applicable — related to socio-economic receptors only.
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Socio-economic Commercial fishing, shipping and tourism in the Operational Area are expected to be
receptors infrequent. Other marine users currently plan their activities in consideration of other
petroleum activities and other marine users (shipping) in the region. AMSA requires a
high level of communication during the activity, therefore reducing the likelihood of
interaction with other sea users through ongoing communication with relevant
stakeholders.

Impacts to socio-economic receptors are assessed as | — Negligible.

Overall worst-case | — Negligible
consequence

6.1.5 Demonstration of as low as reasonably practicable

The proposed management controls for marine user interaction are considered appropriate to manage the
risk to ALARP. Standard control measures to reduce interaction with other marine users due to vessel
presence during IMMR activities have been adopted. No alternative options to the use of vessels are possible
in order to undertake the vessel-based activity.

Additional control measures that reduce the consequence of the presence of the Pipeline on other marine
users have been adopted. The overall worst-case consequence is assessed as | — Negligible. If the
management controls are adhered to, then the risk of interfering with other marine users will have been
reduced to ALARP.

6.1.6 Acceptability evaluation

Is the consequence ranked as | (Negligible) or Il Yes — maximum consequence from interaction with other
(Minor)? marine users is | (Negligible).

Is further information required in the No — potential impacts and risks are well understood through
consequence assessment? the information available.

Yes — activity evaluated in accordance with Offshore Division
Environmental Hazard Identification and Assessment
Guideline which considers principles of ESD

Are risks and impacts consistent with the
principles of ESD?

Are risks and impacts consistent with relevant Yes — management consistent with the International
legislation, international agreements and Convention for the SOLAS 1974 and Navigation Act 2012.
conventions, guidelines and codes of practice The management of the risks and impacts are consistent
(including species recovery plans, threat with the objectives of the IUCN Category VI and the Multiple

abatement plans, conservation advice and Use Zone of the Oceanic Shoals AMP within which the
Australian Marine Park zoning objectives)? Pipeline lies.

Are risks and impacts consistent with Santos’ Yes — aligns with Santos’ Environmental, Health and Safety
Environmental, Health and Safety Policy? Policy.

Are risks and impacts consistent with stakeholder

R T Yes — no concerns raised.

Are performance standards such that the impact
or risk is considered to be ALARP?

Yes — see ALARP above.

The presence of the vessels and the Pipeline is not expected to significantly impact tourism, commercial and
traditional fishing operations or shipping traffic, given the small area of vessel activity, the short durations of
activities, the various routes that can be taken to avoid the area and the limited number of users active in
the vicinity. If third party operations avoid the Operational Area, there should be no additional risk of
collision, and this risk is therefore acceptable. In addition, the Pipeline presence is marked on nautical charts.
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Stakeholders have been informed throughout the preparation of the EP of the proposed vessel activities and
the presence of the pipeline as detailed in Section 4. No concerns have been raised by stakeholders regarding
interaction with the activity and management of the risks is consistent with Santos, and external
requirements.

The impact level of inhibiting tourism, commercial fishing or shipping operations due to vessel-based
activities or due to the presence of the Pipeline is therefore considered acceptable.

6.2 Seabed and benthic habitat disturbance

6.2.1 Description of event

Disturbance to the seabed and benthic habitats could potentially occur as a result of the following
IMMR activities:
+ Marine growth removal for infrastructure inspection

+ Environmental Monitoring Activities such as sampling of seabed material (i.e. sediment) or biotic
material (i.e. marine growth) for environmental studies as and if required

+ Subsea inspection surveys: Turbidity and increased sedimentation due to the use of ROVs
(thrusters), AUVs and placement of equipment

+ Span rectification
+ Pipeline repairs.

No routine anchoring is planned to take place during IMMR activities, however anchoring or mooring
may be required to undertake some IMMR activities (e.g. diving operations or activities in shallow
waters). The physical presence of the Pipeline may lead to scour or spans.

Extent Localised within the Operational Area.

Temporary IMMR and subsea activities will typically occur for days to months at a site.

Duration Ongoing presence of the Pipeline within the Operational Area and placement of sand or grout bags
for span rectification (if required).

6.2.2 Nature and scale of environmental impacts

Potential receptors: threatened/migratory and local fauna, physical environment (water quality and benthic
habitats), protected areas.

Threatened/migratory and local fauna

Equipment used for ROV/AUV surveys will directly contact the seafloor and will inevitably result in very
localised impact (direct and indirect) to benthic habitats and therefore may indirectly impact on
threatened/migratory and local fauna. Habitat modification is identified as a potential threat to marine fauna
species in relevant Recovery Plans and Conservation Advice (Table 3-9). In addition, mobile marine fauna,
such as turtles and fish, may temporarily move away from the area due to the temporary, localised increase
in turbidity created by seafloor contact during IMMR activities.

Similar habitat to the area potentially affected by any temporary turbidity plume is widespread throughout
the region. Waters in the region are naturally turbid and frequently experience pulsed turbidity events (e.g.
sediment resuspension due to cyclones and turbidity from discharges from tidal creeks). Observations by
McLean et al (2020) indicated the outer continental shelf experienced high levels of turbidity, with natural
turbidity levels insufficient to permit towed video surveys. This is consistent with other visual observations
of the seabed made by ConocoPhillips and Santos. Hence, biological receptors are adapted to intermittently
high turbidity.
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Five BIAs overlap the Operational Area, for the Australian snubfin dolphin (breeding), Indo-Pacific humpback
dolphin (breeding), spotted bottlenose dolphin (breeding), olive ridley turtle (foraging) and flatback turtle
(nesting/internesting), (Table 3-8). Disturbance of the seabed is not anticipated to significantly affect mobile
marine fauna, such as marine mammals, marine reptiles, fish, sharks and rays. The area of seabed to be
disturbed within the Operational Area also represents a negligible portion of the habitat available for these
species. No decrease in local population size, area of occupancy of species, loss or disruption of critical habitat
or disruption to the breeding cycle of any of these protected matters is expected.

The recent Pipeline habitat study undertaken by AIMS (McLean et al. 2020) found that the Pipeline supports
a distinct fish assemblage characterised by commercially important fish species. This was indicated by the
total abundance of fish and biomass of the top 10 commercially fished species (bioindicator species)
decreasing with increased distance from the Pipeline. This could be attributed to the Pipeline providing
shelter and a hard substrate supporting benthic habitats, as well as greater availability of prey (e.g. small fish
and invertebrates) (McLean et al. 2020).

Given the small scale of the IMMR activities, minor and short-term nature of indirect impacts and the regional
availability of the habitats present, seabed and benthic habitat disturbance is not expected to impact
threatened/migratory and local species. Impacts will be temporary, and the area potentially impacted is small
compared to the size of the areas used by these species. Therefore, no long-term impacts to these species
are expected. No decrease in local population size, area of occupancy of species, loss or disruption of critical
habitat or disruption to the breeding cycle of any of these protected matters is expected. The consequence
level is considered to be | - Negligible.

Physical environment

Direct disturbance would occur from ROV/AUVs being paced on the seabed, during the removal of marine
growth and jetting to allow inspection of the Pipeline and from environmental sampling of the seabed. These
direct impacts would be highly localised and temporary impact water quality, seabed features and benthic
habitat. Indirect impacts due to turbidity and subsequent deposition of materials may also occur. Deposition
of debris from the cutting of the Pipeline and pipeline coating would also be expecting to cause localised and
temporary impact water quality, seabed features and benthic habitat.

During span rectification, permanent and highly localised disturbance to the seabed and benthic habitat may
occur due to the placement of sand or grout bags.

No routine anchoring is planned to take place during vessel-based activities, however anchoring or mooring
may be required to undertake some vessel-based activities (e.g., diving operations). Anchoring or mooring is
often restricted to relatively shallow waters, typically < 50 m, to support no-decompression diving limits.
Given the low frequency and short duration of activities, the preference for optimal sea conditions and DP
capable systems (as appropriate to vessel size), as well as the broad spatial extent of where IMMR activities
could take place along the Pipeline, the impact due to scouring or anchor placement on benthic habitats from
occasional anchoring / mooring is inherently low, with a negligible area of disturbance. In addition, given the
low sensitivity of benthic habitats within the Operational Area as described above, in the event that
anchoring is required impacts to benthic habitat would be temporary and localised.

The physical presence of the Pipeline may lead to scouring and erosion of the benthic habitat. Within some
areas, predominately within NT coastal waters (e.g., Darwin Harbour), the Pipeline is buried and/or laid in a
ploughed trench, supplemented by sections of rock berm cover. A total of 1,884 m of the Pipeline is buried
reducing the likelihood of external impacts affecting the Pipeline’s integrity, as well as reducing scouring and
erosion around the Pipeline. The Pipeline is supported by concrete mattresses at cable crossings in Darwin
harbour (see Section 2.1.1) which also reduces scouring and erosion. Souring and erosion may result in the
loss of benthic habitat in the near vicinity of the Pipeline. The Pipeline is monitored as per the RBI schedule
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in Section 2.5. Should excessive spans or scouring occur, they will be remediated as required. The potential
impacts from the Pipeline’s presence are expected to be restricted to ongoing, minor and localised
disturbance to benthic habitat.

The recent Pipeline habitat study undertaken by AIMS (McLean et al. 2020) found that the Pipeline supports
a distinct fish assemblage characterised by commercially important fish species. This was indicated by the
total abundance of fish and biomass of the top 10 commercially fished species (bioindicator species)
decreasing with increased distance from the Pipeline. This could be attributed to the Pipeline providing
shelter and a hard substrate supporting benthic habitats, as well as greater availability of prey (e.g., small
fish and invertebrates) (McLean et al. 2020).

As outlined in Section 3.2.1.2, the majority of the benthic habitat expected in the Operational Area is
classified as bare sand, with small areas of burrowers / crinoids (21%) and filter feeders (1%). Previous
inspections of the Pipeline did not record any significant or complex benthic habitats.

Benthic communities in the area have been found to be correlated with geomorphology and substrate type,
with relatively featureless areas restricted to infaunal communities with almost no visible presence of
epifauna (Nichol et al., 2013). Higher density benthic communities are expected to be restricted to isolated
geomorphic features, particularly banks / shoals (Przeslawski et al., 2011), which do not overlap the
Operational Area. The Pipeline itself may support higher diversity and abundances where it is functioning as
an artificial reef.

McLean et al. (2020) found the benthic habitat composition on the pipeline route to be < 3% of bare benthic
habitat, < 20% of sand habitat, and > 75% coverage of biota and the Pipeline itself acts as a substrate for
benthic habitat. This includes sponges and soft corals, as well as an array of filter feeders. Benthic
communities on the Pipeline route reflected the morphological complexity of surrounding natural habitats
and communities. Turfing communities were dominant in the sparse low relief areas of the outer shelf study
locations of the Pipeline (e.g. between the Bayu-Undan Platform and approximately KP34.2), compared to
more abundant morphologically complex communities in the shallower areas with raised shoal features
(McLean et al. 2020).

Habitat mapping within the Operational Area has not indicated the presence of benthic communities (e.g.
filter feeders) that may be impacted by the temporarily increased turbidity resulting from the IMMR
activities. No benthic primary producer habitat (e.g., seagrasses, macroalgae and zooxanthellate corals) has
been observed or predicted to occur. Resuspended sediments will not be advected to shallow or nearshore
areas that may host benthic primary producer habitat at concentrations that will affect benthic primary
producers.

A small area of three KEFs overlap the Operational Area; the Carbonate bank and terrace system of the Sahul
shelf, the Pinnacles of the Bonaparte Basin, and the carbonate bank and terrace system of the Van Diemen
rise (Table 6-3). Given the small proportion of relevant KEFs overlapping the Pipeline, the seabed footprint
impact from the presence and/or localised activities on the Pipeline represents a very small portion of these
features and will not cause a significant impact to the ecological values associated with the KEFs.

Table 6-3: Areas and Percentages of KEFs overlapping the Operational Area

KEF Area of KEF overlapped by Percentage of KEF overlapped by
Operational Area (km?) Operational Area (%)
Carbonate bank and terrace system of | 6.138 0.015

the Sahul Shelf

Pinnacles of the Bonaparte Basin 0.084 0.038
(North Bioregion)
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Area of KEF overlapped by Percentage of KEF overlapped by

Operational Area (km?) Operational Area (%)

Carbonate bank and terrace system of | 79.83 0.255
the Van Diemen Rise

Based on the points above, impacts to seabed features, water quality, benthic habitats and communities
from the presence of the Pipeline and IMMR activities will be | - Negligible.

Protected areas

Natural values of the Oceanic Shoals AMP include the KEFs (refer to physical environment discussion above)
and examples of ecosystems representative of the Northwest Shelf Transition Provincial Bioregion. The
Oceanic Shoals AMP also hosts threatened and migratory species, including BIAs and habitat critical for the
survival of for marine turtles. Given the Pipeline footprint is highly localised, and the Pipeline has become an
artificial reef, the continued operation of the Pipeline is not expected to result in impacts to benthic habitat
of threatened and migratory species (including turtles). Other values of the Oceanic Shoals AMP, such as
cultural and socio- economic values, are not expected to be impacted by seabed or benthic habitat
disturbance. Consultation with stakeholders did not indicate any claims or objections from relevant persons
(Section 4).

6.2.3 Environmental performance outcomes and control measures
EPOs relating to this hazard include:

+  Seabed disturbance limited to planned activities and defined locations within the Operational Area
(EPO-02); and

+  No unplanned objects, emissions or discharges to sea or air (EPO-03).

The control measures considered for this activity are shown in Table 6-4. EPSs and MC for the EPOs are
described in Section 8.4.

Table 6-4: Control measures evaluation for seabed and benthic habitat disturbance

M Control Measure Environmental benefit Potential cost/issues Evaluation
Reference
BUGEP- Recovery of all Prevents ongoing Minimal additional cost Adopted — Helps to
CcMmo7 deployed temporary | impact to the seabed to recover equipment. minimise impacts and
equipment due to equipment extent of seabed
being left in situ. disturbance.
BUGEP- Pipeline Integrity PIMP outlines design Cost of ensuring all Adopted — benefits of
CMO08 Management Plan limits for potential Pipeline operations helping minimise
(PIMP H8- disturbance to benthic | including risk based impacts and extent of
10000001725) habitats such as scour IMMR are undertaken in | seabed disturbance
or spans with accordance with the outweigh the cost of
corrective action taken | PIMP with corrective IMMR
if Pipeline integrity is action taken (e.g., span
at risk rectification) carried out
when an unacceptable
risk to Pipeline integrity
is identified
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c™Mm
Reference

Control Measure

N/A

the time

Prohibit anchoring
by requiring all
vessels to use DP all

Environmental benefit

Eliminate seabed
disturbance from
anchors

Potential cost/issues

Not all vessels have DP
(hence can affect vessel
availability during
scheduled and
unscheduled IMMR
activities). Smaller
vessels (i.e., for use
within NT coastal

Santos

Evaluation

Rejected -the costs of
prohibiting anchoring
may result in schedule
delays due to the non-
availability of DP vessels
and safety at sea risks
should DP fail, and vessel
be required to anchor.

waters) may not require
DP for their work scopes.

Should DP systems fail,
the option to anchor /
moor provides flexibility
and ensures the
reduction of other safety
and environmental risks.

6.2.4 Environmental impact assessment

Key receptors Consequence level

Threatened/migratory
and local fauna

Given the small scale of the IMMR activities, minor and short-term nature of indirect
impacts and the regional availability of the habitats present, seabed and benthic habitat
disturbance is not expected to impact threatened/migratory species.

Habitat modification is identified as a potential threat to marine fauna species in relevant
Recovery Plans and Conservation Advices. Impacts will be temporary, and the area
potentially impacted is small compared to the size of the areas used by these species.
Therefore, no long-term impacts to these species are expected. No decrease in local
population size, area of occupancy of species, loss or disruption of critical habitat or
disruption to the breeding cycle of any of these protected matters is expected.

Given the fact that the activity is proposed in a small area, the activities are short-term
and the nature of the existing environment is such that there is no benthic habitat
providing significant environmental value to threatened or migratory species, the
consequence level is considered to be | - Negligible.

Physical
environment/ habitat

Impacts from seabed disturbance are expected to be localised, and indirect impacts may
result in short-term increases in turbidity in the immediate vicinity of equipment. The area
of physical environment and habitat that will be impacted during the proposed activities is
small compared to the area of similar habitat in the wider environment and is expected to
re-establish after disturbance. Scours and erosion (spans) that may occur due to the
presence of the Pipeline will be monitored and remediated if necessary. Given the nature
of the habitats within the Operational Area that are representative of those within the
region, and the localised nature of disturbance, impacts to the physical
environment/habitat are assessed as | - Negligible.

Threatened ecological
communities

Not applicable — no threatened ecological communities are identified in the area where
seabed disturbance could occur.

Protected areas
KEFs

Impacts to Protected Areas and KEFs that are within the Operational Area where seabed
disturbance could occur are | - Negligible in area and severity. The habitats and values are
widely represented in the region.

Socio-economic

Disturbance of the seabed and benthic habitat within the Operational Area will not impact
socio-economic receptors such as shipping. Other values of the Oceanic Shoals AMP, such
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as cultural and socio- economic values, are not expected to be impacted by seabed or
benthic habitat disturbance.
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No stakeholder concerns have been raised regarding this aspect.

Worst case
consequence level

| - Negligible

6.2.5 Demonstration of as low as reasonably practicable

There are no additional practicable alternatives to reduce seabed disturbance associated with the IMMR
activities or the presence of the Pipeline.

Standard control measures have been adopted to reduce the impact of IMMR activities and the presence of
the Pipeline to the seabed and benthic habitats.

Given the localised nature of activities which may cause seabed and benthic habitat disturbance, the lack of
sensitive receptors within the Operational Area and the expected rapid recovery time, | — Negligible
environmental impacts are expected.

Management controls and installation procedures are designed to limit the extent of direct seabed

disturbance and are considered appropriate to manage the risk to ALARP.

6.2.6 Acceptability evaluation

Is the consequence ranked as |
(Negligible) or Il (Minor)?

Is further information required
in the consequence assessment?

Are risks and impacts consistent
with the principles of ESD?

Are risks and impacts consistent
with relevant legislation,
international agreements and
conventions, guidelines and
codes of practice (including
species recovery plans, threat
abatement plans, conservation
advice and Australian Marine
Park zoning objectives)?

Are risks and impacts consistent
with Santos’ Environmental,
Health and Safety Policy?

Are risks and impacts consistent
with stakeholder expectations?
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Yes — maximum consequence from seabed disturbance is | (Negligible).

No — potential impacts and risks are well understood through the information
available.

Yes — activity evaluated in accordance with Offshore Division Environmental
Hazard Identification and Assessment Guideline which considers principles of
ESD.

The management of the risks and impacts are consistent with the objectives of
the IUCN Category VI and the Multiple Use Zone of the Oceanic Shoals AMP
within which the Pipeline lies. The advice of the DNP (a relevant person,
Section 4) in relation to the management of the Oceanic Shoals AMP has been
considered in previous consultation for Pipeline operation IMMR.

Habitat modification is identified as a potential threat to marine fauna species
in relevant Recovery Plans and Conservation Advice (Table 3-9). Impacts will be
temporary, and the area potentially impacted is small compared to the size of
the areas used by these species for foraging. Therefore, no long-term impacts
to these species are expected. No decrease in local population size, area of
occupancy of species, loss or disruption of critical habitat or disruption to the
breeding cycle of any of these protected matters is expected.

Santos’ management of environmental risks and impacts from the Petroleum
Activity are consistent with this advice. No impacts to the environmental
values of the KEFs or Oceanic Shoals AMP will credibly occur.

Yes — aligns with Santos’ Environmental, Health and Safety Policy.

Yes — no stakeholder concerns raised.
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Are performance standards such

that the impact or risk is Yes —see ALARP above.
considered to be ALARP?

Seabed disturbance due to the presence of the Pipeline, and the undertaking of IMMR activities is not
expected to significantly impact threatened/migratory and local fauna, physical environment (water quality
and benthic habitats), or protected areas. The impacts and risks are well understood and the maximum
consequence from seabed disturbance is assessed as | (Negligible).

The management of the risks and impacts are consistent with the objectives of the IUCN Category VI and the
Multiple Use Zone of the Oceanic Shoals AMP within which the Pipeline lies.

Stakeholders have been informed throughout the preparation of the EP of the proposed IMMR activities and
the presence of the pipeline as detailed in Section 4. No concerns have been raised by stakeholders regarding
interaction with the activity and management of the risks is consistent with Santos, and external
requirements.

The risk level of seabed disturbance due to IMMR activities and the presence of the Pipeline is therefore
considered acceptable.

6.3 Routine Vessel Discharges

6.3.1 Description of event

Planned discharges from vessels to the marine environment include:
deck drainage/run-off

sewage and grey water

food wastes

cooling water

bilge water

+ o+ + o+ o+ o+

brine (if a reverse osmosis unit is used for water treatment).
Deck drainage/run off

Deck drainage from rainfall or wash-down operations would discharge to the marine environment.
The deck drainage would contain particulate matter and residual chemicals such as cleaning
chemicals, oil and grease.

Sewage and greywater

The volume of sewage and food waste is directly proportional to the number of persons onboard the
vessels. Depending on waste production rates and the specifications of sewage systems available, the
total volume of this waste stream generated typically ranges between 0.04 and 0.45 m? per day per
person. Treated sewage/greywater will be disposed in accordance with Marine Order 96.

Food waste

Putrescible waste is estimated to consist of approximately 1 L of food waste per person per day. The
vessel will dispose of food waste in accordance with AMSA and Marine Order 95, and MARPOL
Annex V.

Cooling water

Seawater is used as a heat exchange medium for cooling machinery engines. Cooling water
temperatures vary, depending on the vessel’s engines’ workload and activity.
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Bilge water

While in the Operational Area, the vessel may discharge oily water after treatment at a concentration
of up to 15 ppm through an approved oily water filter system required by Marine Order 91.

Brine
If a reverse osmosis unit is used for water treatment, waste brine generated will be discharged to the

ocean at a salinity of approximately 10% higher than seawater. The volume of the discharge depends
on the requirement for fresh (or potable) water and demand based on the number of people onboard.

Localised: The small volumes of non-hazardous discharges may cause localised nutrient enrichment,
organic and particulate loading, toxic impacts to marine fauna, thermal impacts and increased salinity
in waters around discharge points and in the direction of the prevailing current. The environment that
may be affected by operational discharges will likely be contained within the Operational Area, and are
predicted to be restricted to within approximately 100 m of the discharge point in the upper 5 m of the
water column.

Intermittent and Short-term: During the period of the vessel activities (weeks to months), localised
impacts to water quality will occur.

Duration

6.3.2 Nature and scale of environmental impacts

Potential Receptors: Physical environment (water quality, benthic habitats), threatened/migratory and local
fauna (marine mammals, marine turtles, sharks, rays and fish (pelagic) and seabirds), protected areas.

Physical environment

Planned non-hazardous vessel discharges will be small in volume and continuous, with volumes dependent
on a range of variables. The discharge of wastes to the marine environment will result in a localised reduction
in water quality. This would be expected to be temporary (minutes to hours), localised and limited to surface
waters (less than 5 m depth). The discharges are expected to be dispersed and diluted rapidly, with
concentrations of wastes significantly dropping with distance from the discharge point. Changes to ambient
water quality outside of the Operational Area are considered unlikely to occur.

Specifics of potential impacts to water quality from non-hazardous vessel discharges are as follows.
Eutrophication impacts from sewage, greywater and putrescible food wastes

Sewage liquids and grey water discharges to the ocean from the vessel can cause water discolouration,
localised nutrient enrichment, increase in water column productivity of phytoplankton and bacteria, or
oxygen depletion from increased biological oxygen demand around the discharge. Liquid sewage generally
contains more than 99% fresh water, with trace contaminants and nutrients such as organic carbon, nitrogen
and phosphorus, which could cause toxicity impacts to the marine environment, as well as suspended solids
and bacterial organisms that could transmit disease to marine fauna and humans.

Dispersion and dilution of discharges is expected to be rapid in the open ocean environment, as the
discharges are of low volume and short duration from a vessel that will be moving for most of the activity.
The discharges will be subject to biodegradation of organics through bacterial action, oxidation and
evaporation.

Salinity increases

The desalination of seawater results in a discharge of brine with a slightly elevated salinity (around 10%
higher than seawater). On discharge to the sea, the desalination brine, being of greater density than
seawater, will sink and disperse in the currents. On average, seawater has a salt concentration of 35,000 ppm.
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The volume of the discharge depends on the requirement for fresh (or potable) water and the number of
people onboard.

Changes to seawater salinity can play a significant role in the growth and size of aquatic life and the marine
species disturbance, either in a beneficial (for example, shellfish) or in an adverse way.

According to some studies about the effects of changes in the salinity of sea water on marine organisms, the
primary and apparent changes might occur firstly in mobile species such as plankton and fish; the reaction
will be highest in those organisms with a plankton stage in their life history (Hiscock et al., 2004, cited in
Danoun, 2007). However, impacts differ between different sorts of organisms. In some fish, juvenile stages
are more vulnerable to salinity changes than the adult generation.

Most marine species are able to tolerate short-term fluctuations in salinity in the order of 20 to 30% (Walker
and McComb, 1990), and it is expected that most pelagic species would be able to tolerate short-term
exposure to the slight increase in salinity caused by the discharged brine.

Given the relatively low volume, temporary and intermittent nature of brine discharges from the vessels, the
impact on water quality in the Operational Area is expected to be low. There is no relationship between the
level of salinity and biological or chemical oxygen demand of the discharged concentrate — more than 80%
of the minerals that encompass concentrate salinity are sodium and chloride, and they are not food sources
or nutrients for aquatic organisms.

Changes in water temperature

Cooling water will be discharged at a temperature above ambient seawater temperature. Upon discharge, it
will be subjected to turbulent mixing and transfer of heat to the surrounding waters.

Temperature dispersion modelling shows that the temperature of discharged water will decrease rapidly as
it mixes with the receiving waters, with discharge waters being less than 1°C above background levels within
less than 100 m (horizontally) of the discharge point. Vertically, the discharge will be within background levels
within 10 m (Woodside, 2008).

Several studies have been performed to determine how the distribution and abundance of marine flora and
fauna species react to a change in temperature. Temperature can influence the growth and reproduction of
marine species. Mobile species such as plankton and fish are the first and most likely sort of marine life to be
influenced due to changes in the seawater temperature (Hiscock et al., 2004, cited in Danoun, 2007).
Temperature increase can have a positive effect on reproduction and growth rate but also lead to a shorter
lifespan, depending on the species affected and the extent of temperature change.

Cooling water discharge points vary between vessels. However, they all adopt the same discharge design that
permits cooling water to be discharged above the water line, in order to facilitate cooling and oxygenation
of this wastewater stream before mixing with the surrounding marine environment. Given the relatively low
volume of cooling water, the temperature differential and the open-ocean water surrounding the vessel, the
impact on water quality is expected to be low and short-term.

Contamination from releases of bilge water and deck drainage

Discharges of oily bilge water could result in a localised reduction in water quality, with impacts on protected
marine fauna and plankton. However, oily water discharged from vessels will be treated to a concentration
(less than 15 ppm) in accordance with MARPOL and Marine Order 91: Marine Pollution Prevention — Qil
requirements; therefore, it is unlikely to lead to any impacts to the receiving environment. Given the
concentration and dosage of exposed receptors within surface waters (for example, plankton, fish) is
expected to be very low, impacts to organisms would be on a negligible scale.
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Given oil and grease residues in oily water drainage will be in low concentrations, the potential for impact is
low and would be further reduced due to the strong tidal movements experienced in the region and the
naturally turbid environment. Dispersion and biodegradation of potentially contaminated oily water drainage
is expected to be rapid and highly localised, resulting in no long-term or adverse effects on water quality or
marine ecology. An initial dilution of 100:1 is expected to occur from within metres to tens of metres from
the discharge location.

Toxicity in vessel discharges

Discharges from vessel systems may include chemicals within sewage systems, greywater, desalination and
residues of those used for cleaning decks.

On discharge to the marine environment, the low volumes of these types of chemicals are expected to rapidly
disperse in the offshore marine environment. Hence, any potential impacts would be confined to a localised
area immediately surrounding the discharge.

There may be a localised and temporary (hours) reduction in water quality in the immediate vicinity of the
release. Toxicity impacts to marine fauna from the release of chemicals are unlikely to eventuate because:

+  strong ocean currents result in the discharge being further diluted upon release to the marine
environment, so the duration of exposure of chemicals to fauna will be minimal;

+  deck cleaning products planned to be released to sea will meet the criteria for not being harmful to the
marine environment, according to MARPOL Annex V; and

+  potential discharges will be intermittent and temporary within the Operational Area.

The Pipeline is located in an open oceanic environment where currents would quickly dilute and disperse the
planned discharges. Further, any discharges in Darwin Harbour are also expected to disperse quickly due to
the strong tidal currents in the harbour. Given the localised and temporary nature of discharges, and that the
activities are infrequent (subsea inspection/testing is typically on scale of a year or multiple years between
events), it is not expected that impacts to the physical environment will occur.

A small area of three KEFs overlap the Operational Area; the Carbonate bank and terrace system of the Sahul
shelf, the Pinnacles of the Bonaparte Basin, and the carbonate bank and terrace system of the Van Diemen
rise (Table 6-3). Given the small proportion of relevant KEFs overlapping the Pipeline, the impact from the
Operational discharges will not cause a significant impact to the ecological values associated with the KEFs.

Threatened/migratory and local fauna

As discussed in the sections above, the extent for planned discharges is localised, and rapid dilution is
predicted to occur within the open ocean environment. Within Darwin Harbour, rapid dilution is also
expected due to strong tidal currents. Marine fauna within the Operational Area are likely to be transient. If
contact does occur with any marine fauna, it will be for a short duration due to the rapid dispersion of the
plume and the transient nature of fauna movement, such that exposure time may not be of sufficient
duration to cause a toxic effect.

Discharges may cause changes to behaviour in marine fauna (in other words, avoidance or attraction). Fishes
and oceanic seabirds may be attracted to the discharge of food scraps. However, such discharges would be
isolated occurrences and not in any one location, so no prolonged influence on faunal behaviour is expected.
Discharges of cooling water and brine may cause avoidance behaviour in marine fauna. Given the nature of
the discharges (localised, rapid dilution, intermittent), any behavioural impacts are expected to be short-
term and minimal.
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6.3.3 Environmental performance outcomes and control measures

EPOs relating to this hazard include:

+ No unplanned objects, emissions or discharges to sea or air (EPO-03); and

Santos

+  Reduce impacts to air and water quality from planned discharges and emissions from the activities

(EPO-04).

The control measures considered for this activity are shown in Table 6-5. EPSs and MC for the EPOs are
described in Section 8.4.

Table 6-5: Control measures evaluation for operational discharges

i ST Environmental benefit Potential cost/issues Evaluation
Reference measure
BUGEP-CMQ9 | Vessel sewage Reduces potential Personnel cost in ensuring Adopted — Benefits
system impacts of inappropriate | vessel certificates are in of ensuring vessels
discharge of sewage. place during vessel are compliant with
Provides compliance contracting and in marine orders
with MARPOL and premobilisation audits and | outweigh minimal
Marine Order 96 inspections and in reporting | costs of personnel
(Marine Pollution discharge levels. time, and itis a
Prevention — Sewage). legislated
requirement.
BUGEP-CM10 | Vessel oily Reduces potential Time and personnel costs in | Adopted — Benefits
water impacts of planned maintaining oil record book. | of ensuring vessels
treatment discharge of oily water are compliant
system to the environment. outweigh the
Provides compliance minimal costs of
with MARPOL and personnel time, and
Marine Order 91 it is a legislated
(Marine Pollution requirement.
Prevention — Qil).
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cM

Control

Santos

Environmental benefit Potential cost/issues Evaluation

Reference measure

BUGEP-CM11 | Waste Reduces probability of Personnel cost of Adopted — Benefits
(garbage) garbage being premobilisation audits and of ensuring vessels
management discharged to sea, inspections and of reporting | are compliant
plan reducing potential discharge levels. outweigh the

impacts to marine fauna. minimal costs of
Stipulates putrescible personnel time, and
(food) waste disposal it is a legislated
conditions and requirement.
limitations and AMSA

Placards displayed on

vessels to provide a

visual message to

personnel about what

wastes can be

discharged where and

improves waste

awareness.

Provides compliance

with MARPOL and

Marine Order 95

(Marine Pollution

Prevention — Garbage).

BUGEP-CM12 | Deck cleaning Improved water quality Personnel costs of Adopted — Benefits
product discharge (reduces implementing. Potential of ensuring vessels
selection toxicity) to the marine additional cost and delays are compliant and
procedure environment. of deck cleaning product that those deck

Those deck cleaning substitution. cleaning products
products planned to be planned to be
released to sea meet the released to sea meet
criteria for not being MARPOL criteria
harmful to the marine outweigh the cost.
environment, according

to MARPOL Annex V.

BUGEP-CM13 | Chemical Aids in the process of Cost associated with Adopted —
selection chemical management implementation of Environmental
procedure that reduces the impact | procedure. benefit of using lower

of chemical discharges Range of chemicals reduced toxicity chemicals

to sea. Only with potentially higher outweighs procedural
environmentally costs for alternative implementation
acceptable products are products. costs.

used.

N/A Scupper plugs Would eliminate Increased health and safety | Rejected — Safety
on vessels are potential impacts of risks from wet deck not considerations
continuously in | contaminants being draining. Large amounts of | outweigh the benefit,
place to discharged to seain water on a vessel’s deck can | given small volumes
prevent deck rainwater. also cause stability issues of contaminants.
drainage (free-surface effect).
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CM

Control

Santos

Environmental benefit Potential cost/issues Evaluation
Reference measure
N/A Mandatory Would eliminate Increased cost due to Rejected — Cost
closed drain potential impacts of treatment system required, | outweighs the
system on contaminants being modifications to vessels, benefit, given the low
vessels to discharged to sea in storage space required for impact expected
prevent deck rainwater. containing drained liquids, from planned
drainage increase in transfers to discharges and high
discharge vessels resulting in potential impacts
overboard increased potential impacts | from risk transfer.
and risks. Increased
transfers result in increased
fuel usage, increased safety
risks to personnel during
transfer (for example,
crushing between skips)
and increase in crane
movements.
N/A Storage of Would eliminate Storage space required for Rejected — Cost

some wastes
on-board vessel
(for example,
oily water, food
waste and
sewage) for
disposal
onshore

discharge to sea,
reducing potential
impacts to the marine
environment.

containment of waste,
increase in transfers to
vessels resulting in
increased potential impacts
and risks. Increased
transfers results in
increased fuel usage,
increased safety risks to
personnel during transfer
(for example, crushing
between skips), increase in
crane movements.

outweighs the
benefit, given the low
impact expected
from planned
discharges and high
potential impacts
from risk transfer.

Noting that vessels
will adhere to Marine
Order 95 to ensure
waste is disposed of
correctly.

6.3.4 Environmental impact assessment

Key receptors Consequence level

Threatened/migratory
and local fauna

Changes to water quality may result in an alteration to marine fauna behaviour. Sensitive
receptors that may be impacted include fish at surface, marine turtles and mammals, and
seabirds. Any effects on water quality are expected to be within the surface waters only
and have no effect on seabed receptors.

As such, only short-term behavioural impacts are expected, with no decrease in local
population size or area of occupancy of species, nor loss or disruption of critical habitat,
disruption to the breeding cycle or introduction of disease.

Physical environment/
habitat

As the activity is located in an open oceanic environment where tides and currents would
quickly dilute and disperse the planned discharges, and the activity is short-term and
transient, it is not expected that impacts to the physical environment or benthic habitat
will occur.

Impacts to water quality will be experienced in the discharge mixing zone, which will be
localised and will occur only as long as the discharges occur (in other words, no sustained
impacts). Therefore, recovery will be measured in hours to days.

Threatened ecological
communities

Not applicable — no threatened ecological communities are identified in the area where
vessel discharges are expected to disperse.

Protected areas

Vessels may traverse the Oceanic Shoals Marine Park and pass over of the Pinnacles of
the Bonaparte Basin, Carbonate bank and terrace system of the Sahul Shelf and over the
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KEFS Carbonate Bank and terrace system of the Van Diemen Rise. However, no impacts are
predicted to the values of these KEFs as the discharges are to the top of the water
column and dilute within hundreds of meters.

Socio-economic Not applicable — no planned vessel discharges will occur within areas known to be used
by third-party operators or for tourism and recreation.

No impacts to fish stocks are expected to occur. Therefore, there is no predicted impact
to commercial, traditional or recreational fisheries.

Overall worst-case | — Negligible
consequence

6.3.5 Demonstration of as low as reasonably practicable

Vessels are required to undertake IMMR activities. The alternative to discharging these small amounts of
liguid wastes to the marine environment is to store and transport the wastes to land, where they would be
disposed of in line with industry best practice. However, this would result in an increase in environmental
impacts through increased fuel consumption and increased atmospheric emissions, both by the vessel (or
transport vessel) having to return to port a number of times to unload the wastes and by land transport to
the nearest disposal facility. Increased energy consumption and atmospheric emissions would also result
from the disposal (for example, incineration or treatment) of the additional wastes. The vessel size would
also potentially need to be larger to accommodate the additional storage for such wastes. Therefore, this
option would be of no net environmental benefit and would increase the risk associated with the activity, so
it has not been adopted.

To reduce the impacts and risks associated with discharging liquid wastes, these wastes will be treated in line
with industry best practice. Discharge of sewage and other liquid wastes from vessels in Australian waters is
permissible under the Protection of the Sea (Prevention of Pollution from Ships) Act 1983, which reflects
requirements of MARPOL 73/78 Annexes IV, V and | and AMSA Marine Orders 95 and 96.

Onboard treatment of most wastes and their subsequent discharge to the marine environment is considered
to be the most environmentally sound method of disposal, considering the waste streams will either be
treated to a level unlikely to cause significant environmental harm or will be of a nature not considered to
pose significant risk to the receiving environment. The proposed management controls for routine vessel
discharges are considered appropriate to manage the risk to ALARP. Additional controls considered but
rejected are in Section 6.3.3.

6.3.6 Acceptability evaluation

Is the consequence ranked as | Yes — maximum consequence from planned operational discharges is |
(Negligible) or Il (Minor) (Negligible).

Is further information required in No — potential impacts and risks are well understood through the
the consequence assessment? information available.

Are risks and impacts consistent Yes — activity evaluated in accordance with Santos’ Environmental Hazard
with the principles of ecological Identification and Assessment Procedure, which considers principles of
sustainable development (ESD)? ecologically sustainable development.

Are risks and impacts consistent Yes — management consistent with the Protection of the Sea (Prevention of
with relevant legislation, Pollution from Ships) Act 1983, which in Australian waters is enacted by the
international agreements and Marine Orders.

conventions, guidelines and codes The management of the risks and impacts are consistent with the

of practice (including species objectives of the IUCN Category VI and the Multiple Use Zone of the
recovery plans, threat abatement Oceanic Shoals AMP within which the Pipeline lies and are in accordance
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plans, conservation advice and with the prescriptions of the North Marine Parks Management Plan 2018.
Australian Marine Park zoning No impacts to the environmental values of the KEFs or Oceanic Shoals AMP
objectives)? will credibly occur.

Yes — consistent with relevant species recovery plans, conservation
management plans and management actions set out in Table 3-9:

+ Recovery Plan for Marine Turtles in Australia (2017).

Are risks and impacts consistent

UL RE TGS ST TR ERITET G EELLGE . Yes — aligns with Santos’ Environmental, Health and Safety Policy.
and Safety Policy?

Are risks and impacts consistent

. . Yes — no concerns raised.
with stakeholder expectations?

Are performance standards such
L EVR G R ETA R T AR E EE B Yes — see ALARP above.
to be ALARP?

Release of non-hazardous discharges into the sea from vessels in Australian waters is permissible under the
Protection of the Sea (Prevention of Pollution from Ships) Act 1983, which reflects MARPOL Annex IV, V and |
requirements respectively and is enacted by:

+ Marine Order 91: Marine Pollution Prevention — Qil;
+  Marine Order 96: Marine Pollution Prevention — Sewage; and
+  Marine Order 95: Marine Pollution Prevention — Garbage.

The operational discharges are not expected to significantly impact the receiving environment with the
management controls proposed, including compliance with all MARPOL requirements. The MARPOL
standard is considered to be the most appropriate standard, given the nature and scale of the activities.
These standards are internationally accepted and used industry-wide. Therefore, compliance with the
relevant and appropriate MARPOL requirements and standards is expected to reduce the potential for
environmental impacts to a level which is considered environmentally acceptable.

Deteriorating water quality is identified as a potential threat to turtles in the marine turtle recovery plan and
some bird and shark species. However, the operational discharges are not expected to significantly impact
the receiving environment with management controls proposed. Therefore, the impact level of routine vessel
discharges due to vessel-based IMMR activities is considered acceptable.

6.4 Operational Discharges

6.4.1 Description of event

Planned discharges associated with the Pipeline include:
+ cathodic protection system discharges from subsea pipelines;

+ discharges from repair activities (e.g., during minor repairs or initial response to damage
resulting in the ingress of seawater into the Pipeline (ultimately requiring major repair, which is
out of scope of this EP); and

+  pipeline coating and chemicals from cleaning, inspection and repair of the Pipeline.
Metal ions from cathodic protection

Use of sacrificial anodes for cathodic protection or corrosion prevention continually releases metal
ions into the marine environment at an extremely low rate as most of the ions released will supply
electrons to the steel surface of the pipeline to form a protective film. Santos uses aluminium and

zinc anodes for cathodic protection.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 138 of 274



7710-057-EIS-0001 Santos

Discharges from IMMR activities

In the unlikely event of a loss of containment of the Pipeline resulting in seawater ingress, any
seawater that has entered the Pipeline would need to be removed to reduce the risk of internal
corrosion of the Pipeline. The seawater would be removed used a pig train, which would either be
pushed with an inert gas (e.g. Nitrogen) or UV sterilised seawater (dosed with an oxygen scavenger),
with monoethylene glycol (MEG) used within the pig train. The dry natural gas inventory in the
Pipeline is expected to fully discharge at the location of the breach (see section 7.7 for an assessment
of the impacts of the hydrocarbon gas release). Releases when the pig train arrives at the location of
the breach and is recovered will include ingressed seawater, minor amounts of MEG (<300 m?) and, in
the event the pig train is pushed with UV treated seawater, UV treated seawater (<300 m3). The
released fluids may contain debris such as marine growth, scale and sand, which would be released
on the location of the breach. Previous maintenance pigging campaigns have yielded an average of
0.1 m? of scale from the full length of the Pipeline. Scale builds-up on the internal wall of the pipeline
during operation of the pipeline, which is dislodged and then swept along by the pigging train during
flooding or dewatering and released to the marine environment as solid particles when the pig train
is recovered.

Chemicals planned for use and discharge to the marine environment are selected and assessed using
ABU-W Chemical Management (ALL/HSE/PRO/044).

Pipeline coating and cleaning chemicals

The removal of corrosion, external coating or marine growth from the Pipeline during cleaning or
repair activities releases inert materials and marine growth into the marine environment that will
either fall to the seabed floor or be dispersed with the prevailing currents.

Subsea cleaning may require the use of acid wash chemicals to assist in calcareous marine growth
removal. Chemicals will be selected for use during this activity in accordance with ABU-W Chemical
Management (ALL/HSE/PRO/044). Marine growth and limescale removal chemicals are weak acids
and are typically classified as ‘posing little or no risk to the environment’ (PLONOR) whereby there
are no bioaccumulation or biodegradation concerns with their use (OSPAR 2019).

Grout/concrete and steel shavings

Grout may be released to the marine environment during the following:

+  sealing clamps — minor losses could occur (typically <1 m3); and

+ filling grout bags used for span support —minor losses could occur (typically <0.5 m3).

Further, during minor repair activities, the concrete weight coating may need to be removed,
resulting in discharge of concrete (< 3 m3) and steel shavings to the seabed.

Localised: Operational discharges may cause impacts within 10s, to 100s of metres of the discharge

Extent . . . . .
point and in the direction of the prevailing current.

Discharges from the cathodic protection system would be continuous.

Duration

Discharges due to IMMR activities would be Intermittent and Short-term (hours).

6.4.2 Nature and scale of environmental impacts

Potential Receptors: Physical environment (water quality, benthic habitats), threatened/migratory and local
fauna (marine mammals, marine turtles, sharks, rays and fish (pelagic)), and socio-economic receptors
(commercial fishers).

The discharge of MEG, treated seawater or cleaning chemicals can impact marine organisms in the immediate
vicinity of the discharge due to:

+ the discharge of oxygen depleted water (treated seawater); and

+  toxicity of MEG, cleaners and coatings.
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Natural processes are expected to mix the discharges rapidly (within hours) following release.

MEG is readily biodegraded under both aerobic and anaerobic environments and does not bioaccumulate in
aquatic organisms (Staples et al. 2001). MEG is soluble in water, does not volatilise or undergo
photodegradation, and is not adsorbed on to soil particles (Hook and Revill, 2016). Acute toxicity thresholds
of MEG are very high, with meta-analysis demonstrating most aquatic organisms could tolerate g/L
concentrations in standardized toxicity tests (Staples et al. 2001). As such, Hook and Revill (2016) report that
MEG is unlikely to cause environmental impacts under oceanic conditions. Furthermore, MEG is considered
a PLONOR (Pose Little or No Risk to the Environment) chemical by the OSPAR commission (OSPAR, 2021).

The small volume of deoxygenated UV sterilised seawater would quickly dissipate and oxygen levels would
be expected to return to background levels within 10s — 100s of metres.

Inert concrete, coating and steel shavings would settle to the seabed within 10-20m of the Pipeline.

Physical environment

The use of sacrificial anodes for cathodic protection / corrosion prevention continually releases metal ions
(typically aluminium and zinc) into the marine environment at an extremely low rate. The release of low
levels of metal ions is not known to have any detectable impacts to the physical environment.

Discharges from IMMR may occur at or near to the seabed. Therefore, benthic habitats may be exposed to
changes in water quality.

Discharges to the physical environment associated with the removal of seawater in the event of a loss of
containment would include MEG, deoxygenated UV sterilised seawater, and debris such as marine growth,
scale and sand. Given the small volumes of MEG (<200 m?), deoxygenated seawater (<300 m3) and scale (<
0.1 m3), the potential impacts associated with this activity may result in a localised and temporary (hours)
reduction in water quality. Any potential impacts to the sediment and benthic habitat due to the release of
scale would be within 10s to 100s of meters.

The removal of paint or external coating and marine growth from the Pipeline releases inert materials and
fouling organisms into the marine environment which will either fall to the seabed floor or be dispersed with
the prevailing currents. Inert material is not expected to have any impact on the marine environment. These
activities are carried out infrequently and are not expected to affect the marine environment.

The Pipeline is located in an open oceanic environment where currents would quickly dilute and disperse the
planned discharges. Further, any discharges in Darwin Harbour would also dissipate quickly due to the strong
tidal currents in the harbour. Given the localised and temporary nature of discharges, and that the activities
are infrequent (subsea inspection/testing is typically on scale of a year or multiple years between events), or
highly unlikely (removal of seawater due to a pipeline rupture) impacts to the physical environment will be
minor.

Inert concrete and steel shavings would settle to the seabed within 10-20m of the Pipeline.

A small area of three KEFs overlap the Operational Area; the Carbonate bank and terrace system of the Sahul
shelf, the Pinnacles of the Bonaparte Basin, and the carbonate bank and terrace system of the Van Diemen
rise (Table 6-3). Given the small proportion of relevant KEFs overlapping the Pipeline, the impact from the
Operational discharges will not cause a significant impact to the ecological values associated with the KEFs.

Threatened/migratory and local fauna

As discussed in the sections above, the extent for planned discharges is localised, and rapid dilution is
predicted to occur within the openocean environment. Within Darwin Harbour, rapid dilution is also
expected due to strong tidal currents. Marine fauna within the Operational Area is likely to be transient. If
contact does occur with any marine fauna, it will be for a short duration due to the rapid dispersion of the
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plume and the transient nature of fauna movement, such that exposure time may not be of sufficient
duration to cause a toxic effect.

Discharges may cause changes to behaviour in marine fauna (in other words, avoidance or attraction).
However, such discharges would be isolated occurrences and not in any one location, so no prolonged
influence on faunal behaviour is expected. Given the nature of the discharges (localised, rapid dilution,
intermittent), any behavioural impacts are expected to be short term and minimal.

Protected areas

Natural values of the Oceanic Shoals AMP include the KEFs (refer to physical environment discussion above)
and examples of ecosystems representative of the Northwest Shelf Transition Provincial Bioregion. The
Oceanic Shoals AMP also hosts threatened and migratory species, including BIAs and habitat critical for the
survival of for marine turtles.

All conservation values of the marine park (as outlined in Section 3.2.2) have the potential to be impacted
by planned operational discharges through impacts to the physical environment and marine fauna.

Impacts to the physical environment and marine fauna are discussed in the sections above. Planned
operational discharges are not expected to significantly impact the conservation values of the Oceanic Shoals
AMP.

6.4.3 Environmental performance outcomes and control measures
EPOs relating to this hazard include:

+  No unplanned objects, emissions or discharges to sea or air (EPO-03); and

+  Reduce impacts to air and water quality from planned discharges and emissions from the activities
(EPO-04).

The control measures considered for this activity are shown in Table 6-5. EPSs and MC for the EPOs are
described in Section 8.4.

Table 6-6: Control measures evaluation for operational discharges

iy e Environmental benefit Potential cost/issues Evaluation
Reference measure
BUGEP-CM13 | Chemical Aids in the process of Cost associated with Adopted —
selection chemical management implementation of Environmental
procedure that reduces the impact | procedure. benefit of using lower
of chemical discharges Range of chemicals reduced | toxicity chemicals
to sea. Only with potentially higher outweighs procedural
environmentally costs for alternative implementation
acceptable products are products. costs.
used.

6.4.4 Environmental impact assessment

Key receptors Consequence level

Threatened/migratory | Changes to water quality may result in an alteration to marine fauna behaviour. Sensitive

and local fauna receptors that may be impacted include fish, marine turtles and mammals. Any effects on
water quality are expected to be within 10s -100s of meters in the direction of the
prevailing current.
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As such, only short-term behavioural impacts are expected, with no decrease in local
population size or area of occupancy of species, nor loss or disruption of critical habitat,
disruption to the breeding cycle or introduction of disease.

Physical environment/ | As the activity is located in an environment where tides and currents would quickly dilute
habitat and disperse the planned discharges, and the activity is short-term and transient, it is not
expected that impacts to the physical environment or benthic habitat will occur.

Impacts to water quality will be experienced in the discharge mixing zone, which will be

localised and will occur only as long as the discharges occur (in other words, no sustained
impacts). Therefore, recovery will be measured in hours to days.

Threatened ecological Not applicable — no threatened ecological communities are identified in the area where
communities operational discharges are expected to disperse.

Protected areas No impacts are predicted to the values of these KEFs as the discharges are expected to
KEFS dilute within hundreds of meters.

Socio-economic Not applicable — no planned operational discharges will occur within areas known to be

used by third party operators or for tourism and recreation.

No impacts to fish stocks are expected to occur. Therefore, there is no predicted impact
to commercial, traditional or recreational fisheries.

Overall worst-case Il = Minor
consequence

6.4.5 Demonstration of as low as reasonably practicable

The proposed management controls for planned operational discharges are considered appropriate to
manage the risk to ALARP. Additional controls considered but rejected are in Section 6.4.3.

6.4.6 Acceptability evaluation

Is the consequence ranked as | Yes — maximum consequence from planned operational discharges is |
(Negligible) or 1l (Minor) (Minor).

Is further information required in No — potential impacts and risks are well understood through the
the consequence assessment? information available.

Are risks and impacts consistent Yes — activity evaluated in accordance with Santos’ Environmental Hazard
with the principles of ecological Identification and Assessment Procedure, which considers principles of
sustainable development (ESD)? ecologically sustainable development.

Are risks and impacts consistent The management of the risks and impacts are consistent with the

with relevant legislation, objectives of the IUCN Category VI and the Multiple Use Zone of the
international agreements and Oceanic Shoals AMP within which the Pipeline lies and are in accordance
conventions, guidelines and codes with the prescriptions of the North Marine Parks Management Plan 2018.
of practice (including species No impacts to the environmental values of the KEFs or Oceanic Shoals AMP

recovery plans, threat abatement will credibly occur.
plans, conservation advice and Yes — consistent with relevant species recovery plans, conservation
Australian Marine Park zoning management plans and management actions set out in Table 3-9:

objectives)? + Recovery Plan for Marine Turtles in Australia (2017).

Are risks and impacts consistent
I RE S ST TR ERTET I EELLG I Yes — aligns with Santos’ Environmental, Health and Safety Policy.
and Safety Policy?

Are risks and impacts consistent
with stakeholder expectations?

Yes — no concerns raised.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 142 of 274



7710-057-EIS-0001 Santos

Are performance standards such

L BT N TRl T A L IECE Yes — see ALARP above.
to be ALARP?

The operational discharges are not expected to significantly impact the receiving environment with the
management controls proposed. The planned IMMR activities are necessary to ensure the integrity of the
pipleline and impacts will be managed to ALARP.

Deteriorating water quality is identified as a potential threat to turtles in the marine turtle recovery plan and
some bird and shark species. However, the operational discharges are not expected to significantly impact
the receiving environment with management controls proposed. Therefore, the impact level of routine vessel
discharges due to vessel-based IMMR activities is considered acceptable.

6.5 Light Emissions

6.5.1 Description of event

Potential impacts from light emissions may occur in the Operational Area from:
+ safety and navigational lighting on the vessels; and
+ spot lighting that may also be used as needed, such as equipment deployment and retrieval.

Lighting will typically consist of bright white (in other words, metal halide, halogen, fluorescent) lights
typical of lighting used in the offshore petroleum industry and not dissimilar to lighting used for other
offshore activities in the region, including shipping and fishing.

Localised: Limited light ‘spill’ or ‘glow’ on surface waters surrounding the vessel. Impacts expected to
remain within the Operational Area, though a 20 km buffer around the defined Operational Area is
assumed as a boundary to impacts, in accordance with National Light Pollution Guidelines for Wildlife
(Commonwealth of Australia, 2020).

Extent

DITEVGLMN Navigational and task lighting is required 24 hours a day for the duration of the IMMR campaigns (.

6.5.2 Nature and scale of environmental impacts

Potential receptors: Threatened/migratory and local fauna (marine mammals, marine reptiles — marine
turtles (particularly hatchlings), sharks, rays and fish, and zooplankton and seabirds).

Continuous lighting emanating from the same location for an extended period of time may result in
alterations to fauna behaviour. The combination of colour, intensity, closeness, direction and persistence of
a light source are key factors in determining the magnitude of environmental impact (EPA, 2010). Disturbance
may include the following:

+  seabirds may either be attracted by the light source itself or indirectly due to marine fauna prey (such
as fish and invertebrates) being attracted to light;

+  marine turtles and turtle hatchlings may be misoriented and disoriented by lights; or
+  fish and zooplankton may be directly or indirectly attracted to lights.

According to the National Light Pollution Guidelines for Wildlife, a 20 km threshold provides a precautionary
buffer between artificial lighting and important habitat, based on observed effects of sky glow on marine
turtle hatchlings, demonstrated to occur at 15 to 18 km from the light source and fledgling seabirds grounded
in response to artificial light 15 km away. The intensity and extent of light glow, and the potential to result in
biological impact, will depend on the light source itself, including the number, intensity, spectral output and
position of individual lights at the source. The effect of light glow may occur at distances greater than 20 km
for some species and under certain environmental conditions (Commonwealth of Australia, 2020).
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Sharks, rays and fish, plankton

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 are known to be highly
photopositive: the artificial light serves to focus their marine plankton prey and consequently leads to
enhanced foraging success.

Marine mammals

There is no evidence to suggest artificial light sources adversely affect the migratory, feeding or breeding
behaviours of marine mammals. Cetaceans predominantly use acoustic senses to monitor their environment
rather than visual sources (Simmonds et al., 2004). Therefore, light from the project vessel night-time activity
is not expected to have an impact on marine mammal behaviour.

Marine reptiles

The National Light Pollution Guidelines states that a 20 km buffer (based on sky glow) between a light source
and important habitat for marine turtles should be applied when considering possible impacts (DoEE, 2020).
There are three marine turtle BlAs identified within 20 km of the Operational Area (Table 6-7).

Table 6-7: Marine turtle BIAs identified within 20 km of the Operational Area

Species ‘ Behaviour

Olive Ridley turtle | Foraging

Olive Ridley turtle | Nesting/internesting

Flatback turtle Nesting/internesting

Marine turtles are particularly sensitive to artificial lighting, which is known to disrupt breeding adult turtles,
post-emergent hatchlings and hatchlings dispersing in nearshore waters (Limpus, 1971; Salmon & Wyneken,
1992; Limpus, 2007, 2008a, 2008b, 2009a, 2009b; Wilson et al. 2018).

The Recovery Plan for Marine Turtles in Australia: 2017-2027 (Commonwealth of Australia, 2017) highlights
artificial light as one of several threats to marine turtles. The recovery 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;
+  disrupting hatchling orientation and sea-finding behaviour; and
+  creating pools of light that attract swimming hatchlings and increase their risk of predation.

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).

There are three marine turtle BIAs within 20 km of the Operational Area (Table 6-8) that includes a nesting
BIA, however there are no nesting beaches within 20 km of the Operational Area (e.g. Bathurst Island is more
than 40 km from the light source at KP380 when vessels are stationary). Flatback and olive ridley turtles breed
in the NMR between June and September and April and June, respectively; however, they are expected to
be present in low numbers throughout the year in inland coastal waters (Table 3-13). Given the lighting from
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IMMR vessels will be coming from offshore, or within Darwin Harbour, which is already an artificially lit
environment and as such activity vessels will not contribute materially to the light glow, the impact to any
turtles is expected to be negligible and temporary disorientation while in the water with negligible impacts
to inter-nesting behaviour. No impacts to the foraging BIA for the olive ridley turtle are forecast from lighting
during vessel transit along the Pipeline.

Seabirds

Studies conducted between 1992 and 2002 in the North Sea confirmed that artificial light was the reason
birds were attracted to and accumulated around illuminated offshore infrastructure (Marquenie et al., 2008)
and that lighting can attract birds from large catchment areas (Wiese et al., 2001). Birds may either be
attracted by the light source itself or indirectly as structures in deep water environments tend to attract
marine life at all trophic levels, creating food sources and shelter for seabirds (Surman, 2002). The light from
vessels may also provide enhanced capability for seabirds to forage at night. Lighting from the vessels may
result in behavioural impacts to seabirds including terns and shearwaters. There are no seabird BIAs within
20 km of the Operational Area (Figure 3-7); therefore, artificial lighting should not significantly impact seabird
behaviour, given the large distances typically covered by breeding individuals. Additionally, considering
impacts would be for a short duration, the consequence is considered Negligible.

6.5.3 Environmental performance outcomes and control measures
The EPO relating to this hazard is:

+  Reduce impacts to marine fauna from lighting on vessels through limiting lighting to that required by
safety and navigational lighting requirements (EPO-05).

The control measures for this activity are shown in Table 6-8, with EPSs and MC for the EPOs described in
Section 8.4.
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Reference
No.

Table 6-8: Control measures evaluation for light emissions

Control
Measure

Environmental
Benefit

Potential Cost/Issues

Santos

Evaluation

frequencies

emissions for fauna

BUGEP-CMO02 | Lighting will be | Light spill from Additional costs associated Accepted — Cost is
used as unnecessary lighting | with implementing control. considered acceptable
required for reduced, even for the benefit that may
safe work further lowering be realised from this
conditions and | likelihood of impacts control.
navigational to the fauna from
purposes vessel lighting

Lighting is assessed
to only provide
necessary lighting for
safety and navigation
during the activity.
Reducing the
potential for
additional light
pollution to the
environment, thus
reducing the
potential impacts to
fauna.

N/A Exclude Reduced risk of Delays in scheduled Rejected — Cost is
offshore impacts from light activities, including future disproportionate to
lighting during emissions during activities that are relying on | increase in
key periods for | environmentally this survey information, environmental benefit.
fauna sensitive periods for | which in turn may have time

fauna and cost implications. This
would also mean the
activity can only be
conducted during daylight
hours, extending the length
of the activity and the
potential impacts from
other planned aspects.
Postponing necessary
inspection and/or
maintenance of the Pipeline
during turtle breeding
season would introduce
risks which outweigh the
potential negligible impacts
to marine turtles from
vessel lighting during IMMR
activities.

N/A Reduce light Reduced risk of Delays in scheduled Rejected — Cost is
intensity impacts from the activities and cost involved disproportionate to
and/or intensity of light with changing lighting may increase in

environmental benefit
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Reference
No.

Control
Measure

which may
attract turtles

Environmental
Benefit

(for example, turtle
nesting and hatching
and bird migration).

Potential Cost/Issues

have significant implications
on future activities.

Santos

Evaluation

given the short duration
of the activity.

exclude night-
time
operations.

potential impacts of
artificial light during
hours of darkness
when light sources
are more apparent
and potential

impacts are greatest.

activity; increase impacts or
potential impacts in other
areas, including increase in
waste, air emissions, risk of
vessel collision etc. A
minimal level of artificial
lighting will still be required
on-board the vessels on a
24-hour basis for safety
reasons.

N/A Review lighting | Reduces potential High cost to complete Rejected — Cost
on vessels to for impacts on lighting change-out. considered
replace with a certain sensitive Navigational lighting colours | disproportionate
type (colour) receptors from light | are stipulated by law. Other | compared to the
that has less emissions. non-navigational lighting on | incremental
potential to the vessels could be environmental benefit
impact considered for change-out, and is a legislative
but a pre-mobilisation requirement.
review of lighting will
ensure only essential
lighting is used as required.
N/A Use of dark, Reduces potential Additional cost to repaint Rejected — Given the
matt surfaces for impacts on vessel surfaces. distances from the
to reduce sky turtles from light nesting beaches, short
glow across all | emissions during duration of the activity
activities hours of darkness and controls in place to
when light sources limit lighting, the cost is
are more apparent considered
and potential disproportionate.
impacts are greatest.
N/A Limit or Would eliminate Would double duration of Rejected — Given the

minimal risk of impacts
to turtles occurring, the
financial and
environmental costs of
requiring all works to be
undertaken during
daylight hours only are
not considered practical
given the extended
duration of the activity
that would occur.

6.5.4 Environmental impact assessment

Receptor Consequence level

Threatened/migratory | The Operational Area is more than 40 km from any turtle nesting beaches. Given the
and local fauna lighting from IMMR vessels will be coming from offshore, or within Darwin Harbour, the
impact to any turtles is expected to be negligible impacts to inter-nesting behaviour. No
impacts to the foraging BIA for the olive ridley turtle are forecast from lighting during
vessel transit along the Pipeline. Given the extensive area of the BIA and the small area
of overlap as well as the low numbers of individuals likely to be present at the time of
the activity, Negligible impact is forecast.

The short duration of the activity is unlikely to lead to large-scale changes in fish species
abundance or distribution. Impacts to transient fish, sharks and seabirds will therefore
be limited to short-term behavioural effects, with no decrease in local population size or
area of occupancy of species, loss or disruption of critical habitat, or disruption to the
breeding cycle.
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marine mammal behaviour.
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Artificial lighting should not significantly impact seabird behaviour given the large
distances typically covered by breeding individuals and the short duration of impact.

Due to management controls in place and distance from sensitive receptors, the artificial

lighting associated with IMMR vessels is considered to have a | — Negligible impact on
fauna.

Not applicable — No impacts to physical environments and/or habitats from light
emissions are expected.

Physical environment/
habitat

Threatened ecological
communities

Not applicable — No threatened ecological communities identified in the area over which
light emissions are expected.

The values of the Oceanic Shoals AMP, the Carbonate bank and terrace system of the
Van Diemen Rise, the Carbonate bank and terrace system of the Sahul Shelf, or the
Pinnacles of the Bonaparte Basin are not impacted by artificial lighting.

Protected areas
KEFS

Socio-economic
receptors

Not applicable — Lighting is not expected to cause an impact to socio economic receptors
other than as a visual cue for avoidance of the area.

Overall worst-case

| — Negligible
consequence level

6.5.5 Demonstration of as low as reasonably practicable

Artificial lighting is required 24 hours a day for operational and navigational safety during the activity. A
minimum level of artificial lighting is required on a 24-hour basis to alert other marine users of the activity.
There are also minimum light requirements that will be necessary to provide safe working conditions. To
reduce lighting at night further would restrict the activity hours resulting in the activity taking approximately
twice as long to complete. This would increase the period of time the Operational Area would need to be
avoided by other marine users and the amount of waste, discharges and emissions produced. The increased
risks/ impacts with potentially larger scale consequences associated with reduced light levels are considered
to present a cost that is grossly disproportionate to any environmental benefit.

6.5.6 Acceptability evaluation

Is the consequence ranked as | or II?
Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ESD?

Are risks and impacts consistent with
relevant legislation, international
agreements and conventions, guidelines
and codes of practice (including species
recovery plans, threat abatement plans,
conservation advice and AMP zoning
objectives)?

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan

Yes — maximum consequence from light emissions is | (Negligible).

No — potential impacts and risks are well understood through the
information available.

Yes — activity evaluated in accordance with Offshore Division
Environmental Hazard Identification and Assessment Guideline which
considers principles of ESD.

Yes — management consistent with International Convention of the
Safety of Life at Sea (SOLAS) 1974 and the Navigation Act 2012.

Consistent with relevant species recovery plans, conservation
management plans and management actions set out in Table 3-9
including the:

+ National Light Pollution Guidelines for Wildlife Including Marine
Turtles, Seabirds and Migratory Shorebirds (DoEE, 2020)

+ Recovery Plan for Marine Turtles in Australia (2017).
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Are risks and impacts consistent with Yes — aligns with Santos’ Environment, Health and Safety Policy.
Santos Environment, Health and Safety
Policy?

Are risks and impacts consistent with Yes — no stakeholder concerns have been raised.
stakeholder expectations?

NN o g B[RS 1 BT I B Fid 5 Yes — see ALARP above.
impact or risk is considered to be
ALARP?

Lighting of the vessels is industry standard and required to meet relevant maritime and safety regulations.
The potential consequences of the anthropogenic light sources in the Operational Area are considered to be
insignificant in nature and restricted to short-term behavioural impacts on individual fauna that may be
present in the Operational Area during the activity.

The activity will not compromise the objectives as set out in the Recovery Plan for Marine Turtles in Australia
(Commonwealth of Australia, 2017), the Draft Wildlife Conservation Plan for Seabirds (Commonwealth of
Australia 2019) or the National Light Pollution Guidelines for Wildlife (Commonwealth of Australia, 2020), as
biologically important behaviours of nesting turtle and seabird adults and emerging/ dispersing hatchlings
can continue given the distance from the nearest nesting beaches. The assessed residual consequence for
this impact is | — Negligible and cannot be reduced further. Additional control measures were considered but
rejected since the associated cost or effort was grossly disproportionate to any benefit. Therefore, the use
of 24-hour per day artificial lighting at an intensity to allow work to proceed safely is considered ALARP.

Three BIA for marine turtles occur within 20 km of the Operational Area. Significant impacts are not expected
on fauna, including nesting turtles or hatchlings, and will not cause turtles to be displaced from these
habitats. The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) specifies the
following priority action for the turtles in relation to light pollution:

+ artificial light within or adjacent to habitat critical to the survival of marine turtles will be managed
such that marine turtles are not displaced from these habitats.

The potential consequence of light emissions on receptors is assessed as | — Negligible and will not have a
significant impact on any habitat identified as critical to the survival of marine turtles. With the control
measures in place, including compliance with navigational safety legislation, no significant impacts are
expected. Therefore, the impacts of light emissions to the receiving environment are ALARP and considered
environmentally acceptable.
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6.6 Acoustic disturbance to marine fauna

6.6.1 Description of event

Underwater noise emissions will be generated by:
+ Vessel activities (Section 2) i.e., operation of DP thrusters
+ Equipment such as MBES and SSS used during IMMR activities.
+ low frequency transponders used to track pig trains
+ Pipeline excavation using water jetting tools
+ Pipeline cutting tools
+ Pipeline coating removal tools.

Pipeline excavation, pig train transponders and cutting tools are expected to be much lower in
intensity than vessel (DP thruster) noise and of limited duration (e.g., several hours per cut) and
therefore has not been assessed.

Noise originating from these sources could potentially have the following effects on marine fauna:
+ Masking of vocalisations/signals from predators/prey.
+ Modification of fauna behaviour (avoidance/attraction/disruption of normal behaviour).

+ Physical injury to fauna from exposure to excessive noise (barotrauma, hearing loss).

Localised: A support vessel using main engines and bow thrusters to maintain position will become
inaudible above background noise within thousands of metres.

Localised: A conservative estimate for using equipment (MBESs, SSSs, coating tools and cutting tools)
is within thousands of metres, depending on the activity characteristics.

Extent

Localised: Helicopter noise will be highly localised as most of the noise will not transfer into the water.
Localised: ROV and AUV adjacent to vessels.

A 20 km radius around the defined Operational Area has been assumed as a conservative area within
which impacts could occur, this includes physiological and behavioural impacts.

DITELEE Vessel noise for the duration of the activity, with intermittent survey equipment noise.

6.6.1.1 Noise generated from vessels

Noise associated with vessel activity that could impact marine fauna includes noise generated by vessel
thrusters, engines and propellers, as well as noise emitted onboard which is converted to underwater noise
through the hull (for example, from heavy machinery). The main source of vessel noise will be from propellers
or dynamic positioning (DP) thrusters. Noise will also be generated during vessel transit within the
operational area, for both IMMR activities, towing of equipment and seafloor sampling.

The R/V Ocean Pioneer was measured during transit at ten knots and found to have a monopole source level
of 166.3 dBre 1 uPa @ 1 m (Chorney et al., 2011). In this study, in the Arctic in 46 m of water, the maximum
distance to 120 dB re 1 pPa was found to be 1,600 m. A monopole source level is a source level that has been
calculated using an acoustic model that accounts for the effect of the sea-surface and seabed on sound
propagation, assuming a point-like (monopole) sound source. To place this in context with other studies,
McCauley (1998) measured underwater sound levels from the Pacific Ariki, a 64 m long support vessel with
8000 HP (6,000 kW) main engines during calm conditions in the Timor Sea in 110 m of water while transiting
at 11 knots, and found the distance to 120 dB re 1 uPa to be approximately 1 km. The maximum distance to
120 dB re 1 pPa from transiting vessels during the activity are likely to be within this range of 1-1.6 km.

The work rate of vessel engines, and thus output power and noise, will depend upon speed and sea-state,
and the propagation will depend upon the location. Practical spreading loss, 15logio (Range) (Urick, 1983), is
a reasonably conservative approach to take in waters on the continental shelf, representing a balance
between spherical and cylindrical spreading. If practical spreading loss is applied with the monopole source
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level of the Ocean Pioneer under transit, 166.3 dB re 1 uPa @ 1 m, the distance to 120 dB re 1 pPa (sound
pressure level, or ‘SPL’) will be less than 1,200 m.

Noise from DP systems is predominately generated from water rushing through the thruster tunnel on vessels
and typically ranges between 200 Hz and 1.2 kHz in frequency. Surveys measuring underwater noise from DP
vessels holding station reported maximum source levels of approximately 182 dB re 1 uPa at 1 m (McCauley,
1998). Levels emitted from vessels during activities are expected to be no higher than these reported levels.

The distance to 120 dB re 1 pPa (SPL), estimated using practical spreading loss for the Ocean Pioneer under
transit, is used as a conservative estimate of the representative vessel under DP.

Considering the vessel to have a monopole source level of 166.3 dB re 1 pPa, and operating in a single location
for 24 hours, allows the accumulated sound levels to be estimated through the addition of 10*logio (time in
seconds) to sound levels. This approach can be used to calculate the unweighted sound exposure level (SEL),
which can be used in a conservative comparison against relevant SEL impact assessment thresholds.

6.6.1.2 Multibeam echo sounder

The representative MBES considered for the IMMR activities is an R2Sonic 2024, operating at 200 to 400 kHz
with a 60° total beam width. This is considered a typical MBES for the types of activities that will be
undertaken as part of this EP. The transmit power from this echo sounder is up to 221 dB re 1 pPa @1 m
(SPL), with a short (15 us to 1 ms) pulse width; however, the operational power level and pulse width
influence the potential sound fields. This can be considered an impulsive sound source for impact assessment
purposes for this activity. Measurements for the R2Sonic 2024 were reported in Martin et al. (2012), who
measured a maximum SPL of 162 dB re 1 uPa at 4 m, with the system operating at an average pulse length
of 0.11 ms. The accumulated SEL over 363 measured pulses was 121.5 dB re 1 pPa%s. Measurements of
another similar system,-operating at 240 kHz, were reported in Chorney et al. (2011). These measurements
show that at 40 m, the PK levels are approximately 170 dB re 1 uPa, and the per-pulse SEL 130 dB re 1 puPaZs.
Zykov (2013) modelled another similar MBES and found the sound levels would not exceed an unweighted
171 dB re 1 uPa%s more than 2 m from the source while conducting a 2.5 hour geophysical survey.
Additionally, this sonar generates only high frequency signals, and as such will only be relevant for fauna with
sensitivity to signals of approximately 200 kHz or higher, which excludes low-frequency cetaceans, fish and
turtles.

6.6.1.3 Side scan sonar

The representative SSS considered for the IMMR activities is the EdgeTech 4200-FS Digital Towfish, which
outputs signals at 120 and 410 kHz. This is considered a typical SSS for the types of activities that will be
undertaken as part of this EP. Measurements of an EdgeTech 4200 were reported in Crocker and Fratantonio
(2016) for 100 and 400 kHz modes, with a maximum per-pulse source level of 176 dB re 1 uPa%s @ 1 m (SEL),
205dBre 1 uPa @ 1 m (SPL) and 210 dB re 1 pPa @1 m (PK). Austin et al. (2013) also measured the system
during an operational program, focusing on the 120 kHz impulses. The authors reported a PK of less than
175 dB re 1 uPa and an SPL of less than 170 dB re 1 pPa at 39 m, with the distance from in-beam pulses to an
SPL of 160 dB re 1 pPa calculated to be 130 m. The sonar is highly directional, with distances to sound levels
outside the beam significantly less than those in the beam. The EdgeTech 4200-FS Digital Towfish in use for
this survey will be towed approximately 10 to 20 metres above the seabed, thus the beam will be restricted
to a swath close to the seabed. Additionally, this sonar generates only high frequency signals, and as such
will only be relevant for fauna with sensitivity to signals of approximately 110 kHz or higher, as shown in
Austin et al. (2013), which excludes low-frequency cetaceans, fish and turtles.
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6.6.1.4 Underwater acoustic positioning

An acoustic pulse is transmitted by the transceiver and detected by the subsea transponder, which replies
with its own acoustic pulse. This return pulse is detected by the shipboard transceiver. The time from the
transmission of the initial acoustic pulse until the reply is detected is measured by the ultra-short baseline
(USBL) system and is converted into a range. To calculate a subsea position, the USBL calculates both a range
and an angle from the transceiver to the subsea beacon. Angles are measured by the transceiver, which
contains an array of transducers. The transducer will then send sound signals, typically at 19 to 33 kHz, to a
USBL transponder.

The source level and frequency range of the Sonardyne Ranger USBL from previous field measurements
(Warner and McCrodan, 2011) were found to be 18 to 36 kHz and 204 dB re 1 uPa @1 m (SPL). The per-pulse
SEL source level was 173 dB re 1 pPa%s @ 1 m, and the measured maximum PK was approximately 170 dB re
1 pPa at 30 m. This source can be considered an impulsive sound source for impact assessment purposes for
this activity. Austin et al. (2012) calculated the distances to SPL isopleths for the Ranger USBL in open water
and found the distance to 160 dB re 1 pPa (SPL) to be 36 m. Considering 1000 impulses at 40 m range through
summing the received SEL from each impulse results in an unweighted SEL of 144 dB re 1 pPa?s, which can
be used in a conservative comparison against relevant SEL impact assessment thresholds which require the
assessment over the length of the activity or 24 hours.

6.6.2 Nature and scale of environmental impacts

Potential Receptors: Threatened/migratory and local fauna (marine mammals (particularly cetaceans),
marine reptiles, sharks, rays and fish, invertebrates), protected areas, socio-economic.

A PMST Search was conducted on a 20 km buffer around the defined Operational Area to identify any MNES
species that could be affected by noise outside of the Operational Area. There are six BlAs identified within
20 km of the Operational Area (Table 6-8).

The use of sound in the underwater environment is important for marine animals, particularly cetaceans, to
navigate, communicate and forage effectively, along with reptiles, sharks/rays and other fish, for a range of
functions such as social interaction, foraging and orientation. Underwater noise may impact on marine fauna
through:

+  attraction;

+ increased stress levels;

+ disruption to underwater acoustic cues;

+ localised avoidance;

+ disturbance, leading to behavioural changes or displacement from areas;

+ masking or interference with other biologically important sounds such as communication or
echolocation (used by certain cetaceans for locating prey and other objects);

+  physical injury to hearing or other organs; and
+ indirectly by inducing behavioural and physiological changes in predator or prey species.

The nature and scale of impacts must be considered in the context of the ambient noise environment.
Ambient underwater noise levels depend on location and are often dominated by local wind noise, waves,
biological noise and ship traffic. Wind speed and seabed conditions have a clear influence on the ambient
noise level. Fish choruses are capable of raising background noise levels to 120 to 130 dB re 1 pPa (McCauley,
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2011). Anthropogenic underwater noise sources in the region of the BIAs comprise heavy port traffic within
Darwin Harbour, shipping and small vessel traffic, petroleum production and exploration drilling traffic.

The activities will involve the vessel and acoustic positioning through MBES, SSS as detailed in Section 2.
These sound sources are both non-impulsive (vessel) and impulsive (MBES, SSS), and thus require the
consideration of different criteria to assess their potential impact.

Marine fauna respond variably when exposed to underwater noise from anthropogenic sources, with effects
dependent on factors such as distance from the sound source, water depth and bathymetry, the animal’s
hearing sensitivity, type and duration of sound exposure and the animal’s activity at the time of exposure.
Broadly, the effects of sound on marine fauna can be categorised as:

+  Acoustic masking —anthropogenic sounds may interfere with, or mask, biological signals, therefore
reducing the communication and perceptual space of an individual. Auditory masking impacts may
occur when there is a reduction in audibility for one sound (signal) caused by the presence of another
sound (noise). For this to occur, the noise must be loud enough and have a similar frequency to the
signal and both signal and noise must occur at the same time;

+  Behavioural response — behavioural impacts will depend on the audible frequency range of each
potential receptor in relation to the frequency of the noise, as marine animals will only respond to
acoustic signals they can detect, as well as the intensity of the noise. The intensity of behavioural
responses of marine mammals to sound exposure ranges from subtle responses, which may be difficult
to observe and have little implications for the affected animal, to obvious responses, such as
avoidance or panic reactions. The context in which the sound is received by an animal affects the
nature and extent of responses to a stimulus. The threshold for eliciting behavioural responses
depends on received sound level, as well as multiple contextual factors such as the activity state of
animals exposed to different sounds, the nature and novelty of a sound, spatial relations between a
sound source and receiving animals, and the gender, age and reproductive status of the receiving
animal; and

+  Physiological impacts — auditory threshold shift (temporary and permanent hearing loss) — marine
fauna exposed to intense sound may experience a loss of hearing sensitivity, or even potentially mortal
injury. Hearing loss may be in the form of a temporary threshold shift (TTS) from which an animal
recovers within minutes or hours, or a permanent threshold shift (PTS) from which the animal does
not recover.

Available threshold criteria associated with behavioural and physiological impacts for sensitive receptors
have been derived from a number of sources (NMFS, 2018; NMFS, 2014; Popper et al., 2014). These criteria
have been compared with measured and predicted sound levels for different sound sources to assess
potential impacts.

6.6.2.1 Marine mammals

The Operational Area overlaps the breeding BIA of the Australian snubfin dolphin, Indo-Pacific humpback
dolphin and spotted bottlenose dolphin and individuals of many marine mammal species may be
encountered.

Table 6-9 and Table 6-10 detail receptor noise impact and behavioural thresholds for continuous noise
(vessels) and impulsive noises (survey equipment), being:

+ low-frequency cetaceans: which consists of baleen whales such as humpback whales; and

+  high-frequency cetaceans: which consists of some toothed whales including dolphins.
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Table 6-9: Continuous noise: acoustic effects of continuous noise on marine mammals: unweighted SPL
and SEL4h thresholds

NMFS (2014) NMFS (2018); Southall et al (2019)

Hearing Group

Low-frequency

Behaviour

SPL
(Lp; dB re 1 uPa)

High-frequency

120

PTS onset thresholds
(received level)

Weighted SEL24h
(LE,24h; dB re 1 uPa2-s)

199

TTS onset thresholds
(received level)

Weighted SEL24h
(LE,24h; dB re 1 pPa2-s)

179

198

178

Table 6-10: Impulsive noise: unweighted SPL, SEL,4,, and PK thresholds for acoustic effects on marine

mammals
NMFS (2014) NMFS (2018)
. PTS onset thresholds TTS onset thresholds
Behaviour . .
. (received level) (received level)
Hearing Group
Weighted SEL;4p PK Weighted SEL;4p PK
o (Le 20 (Lo (Le 2o (Lo
E,24h, pks E,24h, pks
=R ERENINES) dB re 1 pPa’s) dBre1pPa) dBre 1 pPas) dB re 1 pPa)
Low-frequency 183 219 168 213
160
High-frequency 185 230 170 224

Potential impacts from vessels

Auditory masking impacts may occur when there is a reduction in audibility for one sound (signal) caused by
the presence of another sound (noise). For this to occur, the noise must be loud enough and have a similar
frequency to the signal and both signal and noise must occur at the same time. Therefore, the closer the
individual is to the vessel, and the more overlap there is with their vocalisation frequencies, the higher the
probability of masking. The potential for masking and communication impacts is therefore classified as high
near the vessel (within tens of metres) and moderate within hundreds to low thousands of metres (Clark et
al., 2009).

There is a potential for auditory masking impacts to cetaceans due to vessel noise; however, impacts are
considered temporary and localised because the individual and the vessels will be almost constantly moving
during most of the activities and stationary for short periods and therefore no single area will be impacted
for any length of time.

The estimated distances to behavioural and physiological thresholds (as listed in Table 6-9) for marine
mammals from vessels are provided in Table 6-11.

Table 6-11: Estimated distances to behavioural and physiological thresholds (as listed in Table 6-9) for
marine mammals from vessels

Potential Marine Fauna

Estimated Distance Justification

Receptor

12 m Based upon accumulation of unweighted SEL over 24h for a
vessel with a source level of 166.3 dB re 1 puPa (SPL), and

applying practical spreading loss, see Section 6.6.1.1.

Low-frequency cetaceans
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Potential Marine Fauna

Estimated Distance Justification

Receptor
Mid-frequency cetaceans Not predicted to Not predicted to occur for vessels with a significantly

occur greater power output (McPherson et al., 2019)
Low-frequency cetaceans 266 m Based upon accumulation of unweighted SEL over 24h for a

vessel with a source level of 166.3 dB re 1 uPa (SPL), and
applying practical spreading loss, see Section 6.6.1.1.

Mid-frequency cetaceans Not predicted to Not predicted to occur for vessels with a significantly
occur greater power output (McPherson et al., 2019)
Low-frequency cetaceans | Within 1,200 m Considering a vessel with a source level of 166.3 dB re 1 uPa
(SPL), and applying practical spreading loss (McPherson et

Mid-frequency cetaceans al., 2019)

Potential impacts from positioning equipment

The sound levels from MBES are described in Section 6.6.1.2. The measurement study from Martin et al.
(2012) indicates the threshold for behavioural disturbance (Table 6-10) could be exceeded within less than
10 m. PTS and TTS due to SEL are not predicted to occur, considering a measurement along a trackline with
a closest point of approach of 4 m did not result in accumulated unweighted levels higher than 121.5 dB re
1 pPa’s. PTS and TTS considering PK is unlikely to occur, given the measurement of 170 dB re 1 puPa PK at
40 m. Therefore, considering both SEL and PK metrics within the criteria (Table 6-10), PTS and TTS due to the
MBES are not predicted to occur.

The sound levels from SSS are described in Section 6.6.1.3. The measurement study by Austin et al. (2015)
indicates the threshold for behavioural disturbance (Table 6-10) could be exceeded within less than 130 m
for marine mammals in the highly directional source output beam pattern. The reported per-pulse sound
levels at 40 m are similar to those from the MBES, and as it is not predicted to exceed either the PTS or TTS
criteria, when considering both SEL and PK metrics (Table 6-10), neither is the SSS. Additionally, the per-pulse
peak pressure source level of the SSS is below the PK criteria threshold; therefore, the criteria cannot be
exceeded and PTS and TSS impacts are not predicted to occur.

6.6.2.2 Marine reptiles

Turtles use shallow waters around mainland Australia (and the beaches of the Tiwi Islands) for feeding,
nesting, breeding and internesting. The Operational Area overlaps the foraging BIA of the Olive Ridley turtle
and the nesting/internesting BIA of the Olive Ridley turtle and flatback turtle.

Marine turtles use sounds for navigation, to avoid predators and to find prey (Dow Piniack, 2012). Turtles
have been shown to become agitated to impulsive noise sound pressure levels above 175 dB re 1 pPa
(McCauley et al., 2000). The threshold level of 166 dB re 1 pPa is used as a behavioural disturbance response
by turtles to impulsive noise (NSF, 2011).

The Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017) notes there is limited information
available on the impact of noise on marine turtles and that the impact of noise on turtle stocks may vary,
depending on whether exposure is short- (acute) or long-term (chronic). Turtles have been shown to respond
to low-frequency sound, with indications they have the highest hearing sensitivity in the frequency range of
100 to 700 Hz (Bartol and Musick, 2003).
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There is a paucity of data regarding responses of turtles to acoustic exposure, and no studies of hearing loss
due to exposure to loud sounds. Popper et al. (2014) suggested thresholds for onset of mortal injury
(including PTS) and mortality for sea turtles and, in the absence of taxon-specific information, adopted the
levels for fish that do not hear well (suggesting this would likely be conservative for sea turtles).

Finneran et al. (2017) presented revised thresholds for sea turtle injury and hearing impairment (TTS and
PTS). Their rationale is that sea turtles have best sensitivity at low frequencies and are known to have poor
auditory sensitivity (Bartol & Ketten, 2006; Dow Piniak et al., 2012; Martin et al., 2012). Accordingly, TTS and
PTS thresholds for turtles are likely more similar to those of fishes than to marine mammals (Popper et al.,
2014).

Studies show that behavioural responses occur to received sound levels of approximately 166 dB re 1 pPa
and that avoidance responses occur at around 175 dB re 1 pPa (McCauley et al., 2000). These levels overlap
with the sound frequencies produced by vessels and subsea activities. Based on the limited data regarding
noise levels that illicit a behavioural response in turtles, the lower level of 166 dB re 1 uPa drawn from
National Science Foundation (NSF, 2011) is typically applied, both in Australia and by NMFS, as the threshold
level at which behavioural disturbance could occur.

The recommended criteria for impulsive and continuous sound sources are shown in Table 6-12 and
Table 6-13.

There is limited information about the effects of noise on sea snakes. A current research project investigating
the impacts of seismic surveys found that hearing sensitivity of sea snakes is similar to species of fish without
a swim bladder (discussed below). Therefore, it is considered that there is a moderate risk in the near and
intermediate distances (which extends hundreds of metres) of behavioural impacts to sea snakes, with the
impacts being limited to temporary avoidance of the area.

Table 6-12: Acoustic effects of continuous noise on sea turtles

Finneran et al. (2017)

Potential Popper et al. 2014 '
Marine Fauna Weighted SEL24h (LE,24h; dB re 1 pPa2-s)
Receptor Masking Behaviour PTS onset threshold TTS onset threshold
Marine Turtle (N) High (N) High 220 200

(1) High (1) Moderate

(F) Moderate (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 metres, intermediate (I) - hundreds of metres, and far (F) — thousands of metres.

Table 6-13: Acoustic effects of impulsive noise on sea turtles: Unweighted SPL, SEL24h, and PK thresholds

Moein et al., 1995;
McCauley et al. 2000b, Finneran et al., 2017
2000a

NFS,
2011

Behaviour PTS onset threshold TTS onset threshold

Weighted ) Weighted SEL24h )

SPL (Lp; dB re 1 pPa) SEL24h (LE,24h; P';;)ka' dBrel | (E2ah;dBre1l P';;)ka' dBrel
dBre 1 puPa2-s) H MPa2:s) H

166 | 175 204 232 189 226
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Potential impacts from vessels

Based on the criteria detailed within Table 6-12, there is a low risk of any injury to marine turtles from vessel
noise (Section 6.6.1). Behavioural changes, such as avoidance and diving, are only predicted for individuals
in close proximity to the activity vessel (high risk of behavioural impacts within tens of metres of a vessel and
moderate risk of behavioural impacts within hundreds of metres of a vessel). There is a high risk of masking
within hundreds of metres of the vessel, and a moderate risk of masking within thousands of metres from
the vessel. Turtles have not been shown to rely on sound for finding food or avoiding predators. Sounds
potentially could be used by turtles in a social manner to synchronise activities during the nesting season
(Ferrara et al., 2014); however, this has not been demonstrated for sea turtles. The noises are relatively quiet
(Ferrara et al., 2014) and thus would only have a limited range of detection by turtles, even in ideal
conditions, with masking from natural sounds likely. The impacts from masking are expected to be low.

Potential impacts from positioning equipment

The sound levels of the positioning equipment (Section 6.6.1) are below those associated with the PK criteria
for injury (PTS and TTS) (Table 6-13) beyond a few metres, and are low enough that SEL criteria will not be
reached (McPherson and Wood, 2017). Behavioural changes, such as avoidance and diving, are only
predicted for individuals close to the vessels (high risk of behavioural impacts within tens of metres of the
source and moderate risk of behavioural impacts within hundreds of metres of the source).

Turtles are unlikely to experience masking, even at close range to the source. This is partly because the
sounds from most equipment are all outside of the hearing frequency range for turtles (Ridgway et al., 1969;
Ketten and Bartol, 2005; Bartol and Ketten, 2006; Bartol, 2008; Yudhana et al., 2010; Piniak et al., 2011;
Lavender et al., 2012, 2014).

6.6.2.3 Sharks, fish and rays

There are no shark fish or ray BIA overlapping the Operational Area or within 20 km of it.

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..m (Popper et al., 2014). Given there
are 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 traverse 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 6-14) and impulsive (Table 6-15) noise
sources have been adopted.
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Table 6-14: Continuous noise: criteria for noise exposure for fish, adapted from Popper et al. (2014)

Impairment

Potential Marine Fauna

Mortality and
Potential mortal

Recoverable

Behaviour

Receptor . . i

P injury injury TTS Masking

Fish: (N) Low (N) Low (N) Moderate | (N) High (N) Moderate

No swim bladder (particle | (1) Low (1) Low (1) Low (1) High () Moderate

motion detection) (F) Low (F) Low (F) Low (F) (F) Low

Moderate

Fish: (N) Low (N) Low (N) Moderate | (N) High (N) Moderate

§wim b'Iadder n.ot invol\{ed (1) Low (1) Low (1) Low (1) High (1) Moderate

in healjlng (particle motion (F) Low (F) Low (F) Low (F) (F) Low

detection) Moderate

Fish: (N) Low 170 dB SPL 158 dB SPL for | (N) High (N) High

Swim bladder involved in (1) Low for 48 h 12 h (1) High () Moderate

hearing (primarily .

pressure detection) (F) Low (F) High (F) Low

Fish eggs and fish larvae (N) Low (N) Low (N) Low (N) High (N) Moderate
(1) Low () Low () Low (I) Moderate | (I) Moderate
(F) Low (F) Low (F) Low (F) Low (F) Low

Table 6-15: Impulsive noise: criteria for noise exposure for fish, adapted from Popper et al. (2014)

Potential Marine Mortal.lty and Impairment .

Potential mortal Behaviour
Fauna Receptor injury Recoverable injury Masking
Fish: > 219 dB SELyan > 216 dB SELyan >> 186 dB SELy4n (N) Low (N) High
No swim bladder or or (1) Low (1) Moderate
(particle motion >213 dB PK >213 dB PK (F) Low (F) Low
detection)
Fish: 210 dB SELyan 203 dB SELyan >>186 dB SELasn | (N) Low (N) High
Swim bladder not or or (1) Low (1) Moderate
involved in hearing | >207 dB PK >207 dB PK (F) Low (F) Low
(particle motion
detection)
Fish: 207 dB SEL;an 203 dB SELyan 186 dB SEL,an (N) Low (N) High
Swim bladder or or (1) Low (1) High
involved in hearing | >207 dB PK >207 dB PK (F) (F) Moderate
(primarily pressure Moderate
detection)
Fish eggs and fish > 210 dB SELysn (N) Moderate (N) Moderate (N) Low (N) Moderate
larvae or (1) Low (1) Low () Low () Low

>207 dB PK (F) Low (F) Low (F) Low (F) Low

Note: Relative risk (high, moderate, low) is given in Table 6-14 and Table 6-15 for animals at three distances from the source, defined
in relative terms as near (N) — tens of metres, intermediate (l) — hundreds of metres, and far (F) — thousands of metres.

Potential impacts from vessels

Based on criteria developed by Popper et al. (2014) for noise impacts on fish, vessel noise has a low risk of
resulting in mortality and a moderate risk of TTS impacts when fish are within tens of metres of a vessel. The
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most likely impacts to fish from noise will be behavioural responses. Popper et al. (2014) identified a
moderate risk of behavioural impacts to fish in near (tens of metres) and intermediate (hundreds of metres)
distances from the noise source. Masking could occur within thousands of metres under a worst-case
scenario of vessel operations; however, typically any effect will be limited to within hundreds of metres.

Potential impacts from positioning equipment

Potential impacts of positioning equipment on fish have been assessed based on available criteria from
Popper et al. (2014). Impulsive noises from survey equipment could result in physiological impacts to fish
located within metres of the sound source, considering the results presented in Section 6.6.1. The likelihood
of fish being close enough to the sound source for physiological impacts to occur is considered remote.

Behavioural impacts to fish from survey equipment noise will be limited to behavioural responses within
metres of the noise source. Fish (including sharks and rays) may be temporarily displaced from the vicinity of
the noise emissions. The equipment operates at high frequencies and therefore is unable to be heard by
most fish, which further reduces the risk of impact (Ladich and Fay, 2013).

The impact of masking is low at all ranges, apart from fish who specialise in pressure detection, which can be
impacted in a moderate way at thousands of metres. However, this is only relevant for the boomer SBP, as
all other sources have signals outside the hearing range of most fish in the region, which reduces the risk of
impact.

6.6.2.4 Invertebrates

Underwater noise emissions from the activities are not expected to cause a change in behaviour to benthic
invertebrates.

Potential impacts from vessels

Benthic invertebrates are unlikely to be negatively impacted by noise generated from vessel operations, due
to the fact the activity is intermittent and of short duration, with the vessel not sitting in one location for a
period of time. Additionally, there is no convincing scientific evidence for any significant effects induced by
non-impulsive noise in benthic invertebrates.

Plankton, including fish eggs and larvae, and pelagic invertebrates could drift close to high-energy noise
sources (for example, bow thrusters). However, any negative impacts that could occur would be restricted
to within metres of the sound source. At such a localised extent, impacts would be negligible at an ecosystem
or population level.

Potential impacts from positioning equipment

There are no thresholds or information available for assessing the potential impacts from high frequency
sources such as SSS or MBES on either water column or benthic invertebrates. These sources are often used
to assess and quantify plankton densities, including within McCauley et al. (2017), who used a Simrad EK60
echosounder operating at 120 kHz.

The short duration of the survey is expected to reduce the potential for impact on plankton and
invertebrates. Any negative impacts that could occur would be restricted to within metres of the sound
source. At such a localised extent, impacts would be negligible at an ecosystem or population level.

6.6.2.5 Protected and significant areas

The Operational Area overlaps several KEFs; the Oceanic Shoals Marine Park, the Carbonate bank and terrace
system of the Van Diemen Rise, the Carbonate bank and terrace system of the Sahul Shelf and the Pinnacles
of the Bonaparte Basin (Table 3-4). Impacts from noise will not affect these features themselves but could

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 159 of 274



7710-057-EIS-0001 Santos

have minor behavioural impact on fauna that are found in proximity to the feature, such as fish and sharks
that traverse the Operational Area. Impacts to these fauna are described above.

6.6.2.6 Socio-economic

Impacts to fish may result in indirect impacts to fisheries that are historically active within the Operational
Area (Section 3.2.4.1), with impacts restricted to moderate within hundreds of metres of the vessel and
equipment, as detailed above. With most of the noise emissions being of short duration and limited extent,
any impact on commercial or recreational fishing is expected to be minimal. There are expected to be no
impacts to other marine users (petroleum industry, shipping or tourism) from the noise emissions associated
with the IMMR activities.

6.6.3 Environmental performance outcomes and control measures
The EPO relating to this hazard is:

+  Noinjury or mortality to EPBC Act 1999 listed fauna during activities (EPO-06).

The control measures considered for this activity are shown in Table 6-16 with EPSs and MC for the EPOs
described in Section 8.4.

CM Reference

Table 6-16: Control measures evaluation for acoustic emissions

Control measure

Environmental

Potential cost/issues

Evaluation

benefit
BUGEP-CM14 Procedure for Reduces risk of Operational costs to Adopted — Benefits in
interacting with physical and adhere to marine fauna reducing impacts to
marine fauna behavioural interaction restrictions, marine fauna outweigh
impacts to marine such as vessel and the costs incurred by
fauna from vessel, | helicopter speed and Santos. Control drives
because if they are | direction, are based on compliance with EPBC
sighted, then the legislated requirements Regulations (Part 8).
vessel can slow and must be adopted.
down or move
away, and
helicopters can
increase distances
from sighted fauna
if required.
BUGEP-CMO01 Watchkeeping Monitoring of No additional cost — Adopted — Industry
maintained on surrounding industry practice. practice, benefits
bridge marine outweigh cost.
environment to Control drives compliance
identify potential with the EPBC Regulations.
collision risks (and
reducing harm) to
cetaceans and
other marine
fauna.
N/A Dedicated Marine | Improved ability to | Additional cost of Rejected — Cost is
Mammal spot and identify contracting specialist disproportionate to
Observer (MMO) | marine fauna at MMO per survey. increase in environmental
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Environmental

CM Reference  Control measure benefit Potential cost/issues Evaluation
(as per EPBC risk of impact from benefit and area is not a
Policy vessel and survey BIA for whales
Statement 2.1 - noise.

Part B.1)

N/A Schedule Potential reduction | The timing of surveys is Rejected — The potential
activities to avoid | in impact of noise subject to vessel impacts to cetaceans are
coinciding with to some sensitive availability and weather | predicted to be low and, if
sensitive periods receptors. windows, and the they occur, would be well

greater project schedule. | within 500 m of the vessel
therefore, avoidance of | and equipment and, with

activities for these the controls in place to
intermittent periods, manage interaction with
given the low impact, fauna within 500 m of the
can result in the vessel, the potential for
objectives of the IMMR impact is significantly

and subsea activities reduced. Cost is

being unable to be met. disproportionate to

Short duration activities increase in environmental
(in other words, a few benefit.

days) is low risk to
marine fauna.

6.6.4 Environmental impact assessment

Underwater noise emissions

Key receptors  Consequence level

Threatened/ Noise emitted by vessels and the survey activity will be short in duration and is likely to be reduced
migratory to background levels within “thousands of metres”. As such, any potential related marine fauna
fauna behavioural impacts are expected to be temporary and short ranged and are not expected to lead

to long-term changes in individual behaviour or lead to changes at the population level.

Avoidance behaviour is likely to be localised within the area of the activity (due to small spatial
extent of elevated noise) and temporary; in other words, for the duration of the activity only. As
the area within which foraging and distribution of turtle species is widespread, the minimal
disturbance is not expected to significantly impact the BIA for turtles, or impact at a population
level due to the nature and scale of the activity (temporary, short duration, vessel-based activity).

Some behavioural response to vessel noise could occur to benthic fish communities within the
Operational Area. The homogenous, flat, featureless soft sediment, predominantly comprised of
sand with small rubble/shell fragments, seabed of the Operational Area suggests there are unlikely
to be any areas of particularly high abundance or diversity of fishes within this area.

Physical Not applicable — noise will not impact the physical environment itself, only the species mentioned
environment/ | above utilising it.

habitat

Threatened Not applicable — no threatened ecological communities identified in the area over which noise
ecological emissions are expected.

communities
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Underwater noise emissions

Key receptors  Consequence level

Protected The values of the KEFs and Australian Marine Park that overlap the Operational Area are not
areas impacted by the low level noise of vessels transiting a small area. Given the small overlap of the
KEES Operational Area relative to the size of the protected areas and the low level of impact (short

duration and low level of noise), no impact to the values of any protected area is forecast.

Socio- Noise levels are not expected to impact on socio-economic receptors due to their low activity level
economic within the vicinity of the Operational Area. Impacts to fish may result in indirect impacts to
fisheries in the area; however, considering the noise emissions are localised, the available catch
area for commercial fishers and the area over which commercial species spawn, impacts to
fisheries are considered acceptable.

Overall | — Negligible
worst-case
consequence

6.6.5 Demonstration of as low as reasonably practicable
Using the vessels and subsea equipment is unavoidable if the planned activity is to proceed.

Note that marine fauna affected in varying degrees by acoustic noise (in other words, marine mammals,
turtles, sharks and fish) are all expected to avoid the source of noise. This avoidance is likely to be from a
small area (due to the small spatial extent of required activities) and to be temporary.

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 (oil and gas industry vessels, and vessel traffic throughout
Darwin Harbour). The vessels will adhere to the EPBC Regulations (Part 8) to ensure actions are undertaken
to avoid marine mammals and whale sharks within 500 m of a vessel. All crews will be inducted into these
requirements. It is further expected that the vessel will typically emit sufficient noise for sensitive marine
fauna to exhibit avoidance behaviour and move away from the activity to avoid physical impact zones.

Any behavioural impact caused by vessel and subsea activity noise is likely to be localised and temporary.
Marine species are expected to resume normal behavioural patterns in the open oceanic waters surrounding
the Operational Area within a short timeframe, with no significant impact on their normal behaviour,
including during sensitive periods such as migration, nesting or foraging.

The selection of equipment is based on the operational objectives of the activity. The equipment selected is
generally tailored to the specific scope and location. Noise from the vessel will be sufficient for sensitive
marine fauna to exhibit avoidance behaviour away from the activity to greater than the limited extent that
the equipment would cause physiological impacts (within a few metres). The use of equipment is necessary
to undertake the activities. No viable alternatives exist.

Santos has considered the actions prescribed in various recovery plans and conservation advices, such as
Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017), when developing the
controls relevant to potential IMMR activities to minimise noise impacts on marine cetaceans, sharks, fish
and marine turtles. Management controls are in place to reduce operating noise, including vessel operational
protocols, and to adhere to the fauna interaction management stated in Part 8 of the Environment Protection
and Biodiversity Conservation Regulations 2000. As such, noise emitted during the activities is not expected
to significantly impact on marine fauna within the receiving environment.

Avoiding periods of higher sensitivity, such as breeding or nesting periods for dolphins and turtles, is not
considered feasible. Given the low potential impacts to individual fauna, there is not expected to be an
impact at population level or significant impacts on migratory or nesting behaviours.
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Additional controls were identified and considered but rejected, as detailed in Section 6.5.5. Therefore, the
risks to marine fauna from noise associated with the project activities are considered to be ALARP.

6.6.6 Acceptability evaluation

Is the consequence ranked as | or II?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ESD?

Are risks and impacts consistent with relevant
legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and
AMP zoning objectives)?

Are risks and impacts consistent with Santos
Environment, Health and Safety Policy?

Are risks and impacts consistent with
stakeholder expectations?

Are performance standards such that the
impact or risk is considered to be ALARP?

Yes — maximum consequence from underwater noise emissions
is | (Negligible).

No — potential impacts and risks are well understood through
the information available.

Yes — activity evaluated in accordance with Offshore Division
Environmental Hazard ldentification and Assessment Guideline
which considers principles of ESD.

Yes — controls implemented will minimise the potential impacts
from the activity to species identified in Recovery Plans as
having the potential to be impacted by noise emissions.

Relevant species Recovery Plans, Conservation Management
Plans and management actions, including:

+ Recovery Plan for Marine Turtles in Australia (2017).

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.

No significant impacts are expected from noise for sensitive receptors in the Operational Area, given the
localised and temporary and intermittent nature of the underwater emissions associated with planned
activities and the proposed controls.

Minimal behavioural changes are expected from all marine fauna in the Operational Area; therefore, the | —
Negligible impacts expected from these noise sources are considered environmentally acceptable. No
long-term harm is expected to result to EPBC listed marine fauna during IMMR activities. Through adherence
to Santos’ Protected Marine Fauna Interaction and Sighting Procedure (EA-91-11-00003), which drives
compliance with EPBC Policy Statement Part 8 (reflected in SVA-CMO01), and consideration of EPBC Policy
Statement 2.1 (reflected in SVA-CM23), the activity is considered acceptable to undertake in the area. In
addition, no concerns from stakeholders (including fisheries) have been raised to indicate that the activity
will have any unacceptable impacts to socio-economic receptors.
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6.7 Atmospheric Emissions

6.7.1 Description of event

Potential impacts from atmospheric emissions may occur in the Operational Area from the following
sources:

+ Operation of vessel engines, helicopters, generators, mobile and fixed plant and equipment.
These emissions will include greenhouse gas (GHG) emissions, such as carbon dioxide (CO,),
methane (CH,4) and nitrous oxide (N,0), and non-GHG emissions, such as sulphur oxides (SOx)
and nitrogen oxides (NOx).

+ Operation of incinerators on vessels.

Although the vessels may use ozone-depleting substances (ODS), this will be in a closed rechargeable
refrigeration system and there is no plan to release ODS to the atmosphere.

Localised: The quantities of gaseous emissions are relatively small and will, under normal
circumstances, quickly dissipate into the surrounding atmosphere.

Extent

Duration Intermittent for the duration of the IMMR activities.

6.7.2 Nature and scale of environmental impacts

Potential Receptors: Physical environment (air quality), socio-economic (commercial fishers, shipping traffic
and other oil and gas activities).

The potential impacts from the release of air emissions identified above include:
+ deterioration of local and regional air quality; and
+  contribution to regional, national and global greenhouse gas emissions.

Physical environment

Hydrocarbon combustion may result in a temporary, localised reduction of air quality in the environment
immediately surrounding the discharge point during the activity, which could affect seabirds and humans in
the immediate vicinity. The combustion emission of GHGs can lead to a reduction in local air quality and add
to the national GHG loading, which could in turn contribute to climate change. Non-GHGs may be toxic,
odoriferous or aesthetically unpleasing.

ODSs are used in closed refrigeration systems onboard vessels. ODSs have the potential to contribute to
ozone-layer depletion if accidentally released to the atmosphere. ODSs are not used, generated or discharged
by vessel activity other than what is incidentally located and used in closed systems onboard vessels. ODSs
will not be deliberately released during the course of the activity. ODS air emissions would only occur in the
event of damaged or faulty refrigeration equipment.

Based on the information available, the atmospheric emissions that are a key focus in terms of potential
environmental impacts are:

+  GHG (principally CO,); and
+  oxides of nitrogen.
Socio-economic

As the activity will occur in open-ocean offshore waters, the combustion of fuels, release of gasses and
incineration in such remote locations will not impact on air quality in coastal towns. The quantities of gaseous
emissions are relatively small and will quickly dissipate into the surrounding atmosphere. Air emissions will
be similar to other vessels operating in the region for both petroleum and non-petroleum activities.
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6.7.3 Environmental performance outcomes and control measures

The EPOs relating to this hazard are:

+  No unplanned objects, emissions or discharges to sea or air (EPO-03); and

+  Reduce impacts to air and water quality from planned discharges and emissions from the activities

(EPO-04).

The control measures for this activity are shown in Table 6-17, with EPSs and measurement criteria described

in Section 8.4.

Table 6-17: Control measures evaluation for atmospheric emissions

Environmental

CM Reference Control Measure ' Potential cost/issues Evaluation
benefit
BUGEP-CM15 | Vessel planned Reduced emissions Operational costs and Adopted — Benefits
maintenance system to | from vessels because | labour/access of operating
maintain vessel DP, equipment is requirements of equipment within
engines and machinery | operating within its maintaining vessels. operational
parameters. parameters will
help maintain vessel
fuel efficiency.
BUGEP-CM16 | Fuel oil quality Reduced emissions Operational costs of Adopted —
through use of low refuelling. Environmental
sulphur fuel in benefit outweighs
accordance with the costs.
MARPOL.
BUGEP-CM17 | International Air Reduced probability | Vessel has current IAPP | Adopted — Under
Pollution Prevention of potential impacts | Certificate as per vessel | Marine Orders, the
Certification (IAPP) to air quality due to class, during vessel vessel must be
ODS emissions, high | contracting procedure compliant to
NOy, SOx and and in pre-mobilisation | operate in
incineration audits/inspections. Australian waters.
emissions.
BUGEP-CM18 | Waste incineration Reduces potential Increase in health risk Adopted —
impacts to air quality | from storage of wastes. | Environmental
due to waste Increase in risk due to benefit outweighs
incineration. transfers (increased the costs associated
fuel usage, potential with transporting
increase in collision risk, | waste to shore for
disposal on land). landfill.
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CM Reference Control Measure benefit Potential cost/issues Evaluation

N/A No incineration during Eliminates the Increase in health risk Rejected — Health
vessel-based operations | potential for from storage of wastes. | and safety risks
activities emissions due to Increase in risk due to outweigh the

waste incineration to | transfers (increased benefit, given the
impact air quality. fuel usage, potential offshore location.
increase in collision risk, | cost associated
disposal on land). with transporting
waste to shore for
landfill or
incineration
outweighs onboard
incineration.

N/A Removal of all ODS Eliminates the Lack of refrigeration Rejected — Based on
containing equipment potential of ODS systems onboard the unacceptable

emissions occurring, | vessels would lead to workplace
impacting on air unacceptable conditions (health
quality. workplace conditions. It | and safety).

is noted that ODS is

rarely found on vessels.

N/A Alternative fuel type Could reduce level of | Practical and reliable Rejected — Not
(non-hydrocarbon pollutants released alternative fuel types feasible.
based) selected for the | to the environment and power sources for
vessel during fuel the vessel have not

combustion. been identified. If an
alternative was
available, vessels have
fuel specification for
equipment. Change of
fuel may require further
modifications to
equipment.

N/A Use incinerators and Improves air quality | Significant cost in Rejected — Cost
engines with higher by more efficient changing unknown grossly
environmental burning or fuel vessel equipment. disproportionate to
efficiency combustion. low environmental

benefit (impact
rated | — Negligible).

6.7.4 Environment impact assessment

Key receptors Consequence level

Threatened/migratory
and local fauna

Emissions are relatively small and will, under normal circumstances, quickly dissipate into
the surrounding atmosphere. Short-term behavioural impacts to seabirds could be
expected if they overfly the location; they may avoid the area. No decrease in local
population size or area of occupancy of species, loss or disruption of critical habitat,
disruption to the breeding cycle or introduction of disease.

Therefore, any potential impacts are not expected to result in a decrease in local
population size or disruption to the breeding cycle in the Operational Area (I — Negligible).
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Physical The activity may result in the deterioration of local and regional air quality. Gaseous and
environment/ habitat | particulate emissions will, under normal circumstances, quickly dissipate into the
surrounding atmosphere.

Threatened ecological | Not applicable — no threatened ecological communities identified in the area over which
communities air emissions are expected.

Protected areas No impacts to the Oceanic Shoal Marine Park or KEF values during vessel transit are

KEFS expected.

Socio-economic As the activity occurs in offshore waters, the combustion of fuels in such remote locations
receptors will not impact on air quality in coastal towns or large human settlements. The emissions

will, under normal circumstances, quickly dissipate into the surrounding atmosphere. The
highly dispersive nature of local winds (in other words, strong and consistent) is expected
to reduce potentially harmful or ‘noticeable’ gaseous concentrations within a short
distance from the vessel and therefore will not impact on other marine users in the
vicinity. Atmospheric emissions will add to the global inventory of GHGs; however, they
and non-GHGs are not expected to have any local environmental consequences.

Within nearshore NT coastal waters, particularly within Darwin Harbour, air quality is
impacted by several anthropogenic influences, however, is generally considered good.
Atmospheric emissions from IMMR vessels can result in a deterioration in local air quality,
while emissions of GHG can cause an incremental increase in global GHG concentrations.

Overall worst-case I — Negligible
consequence level

6.7.5 Demonstration of as low as reasonably practicable

Power generation through combustion of fossil fuels is essential to undertaking the IMMR activities, either
by vessel or power generation. Given the routine maintenance of these systems by suitably qualified
personnel, all practicable management measures are considered to have been implemented, and the
likelihood of significant impacts occurring have been reduced to ALARP.

Implementation of a zero-incineration policy on the vessels would result in significant costs associated with
the transport of waste to shore for disposal. Further transportation of the waste to shore would increase the
environmental impacts and risks associated with the IMMR activities through increased vessel movements
and generate greater volumes of emissions associated with the vessel movements. Since incineration is a
permitted maritime operation in accordance with Marine Order 97 (reflecting MARPOL Annex VI
requirements), it is considered ALARP.

Lack of refrigeration systems (for example, air conditioning, food refrigeration) would lead to unacceptable
workplace conditions and poor food hygiene standards, limiting the ability to undertake the activities.
Therefore, there is no practical alternative to using refrigeration.

The MARPOL standards and AMSA marine orders are considered to be the most appropriate standards for
vessels to adhere to in this environment, given the nature and scale of the activities, and they are widely
used by the industry. These include regulations controlling the level of NOx and SOx from vessel engines.
Compliance with these requirements, together with implementation of the controls listed above, reduces to
ALARP the environmental impacts associated with air emissions.

The assessed residual consequence for this impact is | — Negligible and cannot be reduced further. Additional
control measures were considered but rejected since the associated cost or effort was grossly
disproportionate to any benefit. It is considered therefore that the impact of the activities conducted is
ALARP.
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6.7.6 Acceptability evaluation

Is the consequence ranked as I (Negligible) or
Il (Minor)

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development (ESD)?

Are risks and impacts consistent with relevant
legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and
Australian Marine Park zoning objectives)?

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Are risks and impacts consistent with
stakeholder expectations?

Are performance standards such that the
impact or risk is considered to be ALARP?

Santos

Yes — maximum consequence from atmospheric emissions is | -
(Negligible).

No — potential impacts and risks are well understood through the
information available.

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment Procedure,
which considers principles of ecologically sustainable
development.

Atmospheric emissions from vessels are permissible under the
Protection of the Sea (Prevention of Pollution from Ships) Act
1983, which is enacted in Australian waters by Marine Order 97
(Marine pollution prevention — air pollution) (which also reflects
MARPOL Annex VI requirements). This is an internationally
accepted standard that is used industry-wide, and compliance
with MARPOL standards is considered to be an appropriate
management measure in this case.

No plans identified atmospheric emissions like those described
above as being a threat to marine fauna or habitats.

Yes — aligns with Santos’ Environmental Health and Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.

Atmospheric emissions from vessels are permissible under the Protection of the Sea (Prevention of Pollution
from Ships) Act 1983, which is enacted in Australian waters by Marine Order 97 (Marine pollution
prevention — air pollution) (which also reflects MARPOL Annex VI requirements). This is an internationally
accepted standard that is used industry-wide, and compliance with MARPOL standards is considered to be
an appropriate management measure in this case.

The overall impacts to the atmosphere and sensitive receptors are expected to be | — Negligible if the
emission management is adhered to and impacts from emissions that are generated by the activity are
considered environmentally acceptable.

The location where IMMR vessels will be transiting is predominately in the remote offshore environment
where there are very few sources of air pollution, and the air quality is expected to be nearly pristine. Given
the nature and scale of IMMR activities (low frequency and short duration), both risks are considered to have
a | — Negligible impact on air quality in Timor-Leste, Commonwealth and NT coastal waters.

Accidental release and fugitive emissions of ODS has the potential to contribute to ozone layer depletion.
Maintenance of refrigeration systems containing ODS is on a routine, but infrequent basis, and with controls
implemented, the likelihood of an accidental ODS release of material volume is considered rare.

Potential impacts are expected to be short-term, and relate to localised reduction in air quality, limited to
the immediate vicinity of the emissions release. Atmospheric emission impacts are not expected to have
direct or cumulative impacts on sensitive environmental receptors or be above National Environmental
Protection (Ambient Air Quality) measures.
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6.8 Spill response operations

The spill response strategies that may be adopted in the event of a hydrocarbon spill are identified in Section
7.5.1 and summarised below. Potential impacts arising from implementing the following spill response
operations and actions have been assessed as planned events in this section.

6.8.1 Description of event

In the event of a hydrocarbon spill, response strategies will be implemented to reduce
environmental impacts to ALARP. The selection of strategies will be undertaken through the net
environmental benefit analysis (NEBA) process, outlined in the OPEP (7710-650-EMP-0006). Spill
response will be under the direction of the relevant Control Agency, as defined within the OPEP
(Section 2), which may be Santos or another agency or both. In all instances, Santos will undertake
a “first-strike’ spill response and will act as the Control Agency until the designated Control Agency
assumes control. The response strategies selected as appropriate for the worst-case oil spill
scenarios identified for the event are detailed in Table 6-4 of the OPEP (7710-650-EMP-0006) and
comprise:

+  source control;

+ monitoring and evaluation;

+ mechanical dispersion;

+  shoreline protection and deflection;
+  shoreline clean-up;

+ oiled wildlife response;

+  scientific monitoring; and

+  waste management.

While response strategies are intended to reduce the environmental consequences of a
hydrocarbon spill, poorly planned and coordinated response activities can result in a lack of or
inadequate information being available, which can lead to poor decisions being made, thereby
exacerbating or causing further environmental harm. An inadequate level of training and guidance
during the implementation of spill response strategies can also result in environmental harm over
and above that already caused by the spill.

The greatest potential for impacts additional to those described for routine operations is from
shoreline clean-up and oiled wildlife response operations, where coastal and shoreline habitat
damage and fauna disturbance may occur.

Extent Extent of spill.

Duration Until termination criteria are met.

6.8.2 Nature and scale of environmental impacts

Potential Receptors: Physical environment, threatened/migratory and local fauna, protected areas and socio-
economic receptors.

Given spill response operations will be within offshore, nearshore and harbour waters and shorelines,
primarily using vessels, the types of impact are generally consistent with operations described elsewhere
within this EP for routine operations. Details of these environmental impacts and risks for spill response
operations are outlined in Table 6-18.
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Table 6-18: Nature and scale of environmental impacts and risks for activities — spill response operations

Light emissions:

Spill response activities will involve using vessels that are required, at a minimum, to display navigational lighting.
Vessels may operate close to shoreline areas during spill response activities.

Spill response activities will also involve onshore operations, including the use of vehicles and temporary camps
which may require lighting.

Potential Threatened/migratory and local fauna
receptors: Protected Areas

Socio-Economic

Lighting may cause behavioural changes to fish, birds and marine turtles, which can have a heightened
consequence during key lifecycle activities, such as turtle nesting and hatching. Turtles and birds, which includes
threatened and migratory fauna, have been identified as key fauna susceptible to lighting impacts; Section 6.5
provides more detail on the nature of impacts to fish, birds and marine turtles.

Spill response activities that require lighting may occur in protected areas important to turtles. For example,
shoreline locations of the Tiwi Islands, Darwin Harbour and surrounding coastline and seasonally important for
turtles. During nesting and hatching season (primarily over summer months), lighting may cause behavioural
impacts to turtles, including aborted nesting attempts and disorientation of newly hatched turtles, which may
increase mortality rates.

Spill response activities may also occur on shorelines used by nesting and feeding birds, including seabirds and
shorebirds. Lighting can cause disorientation in flying birds, disrupt nesting and breeding behaviours and impact on
the ability of birds to forage. Disturbance to feeding migratory shorebirds may reduce their ability to replenish
energy reserves and alter the timing and success of migratory flights.

As a consequence of impacts to fauna, lighting has the potential to directly impact supported industries, such as
tourism, and indirectly impact the values of protected areas.

Acoustic Disturbance:

Spill response activities will involve using aircraft and vessels which will generate noise both offshore and in
proximity to sensitive receptors in coastal areas.

Spill response activities will also involve using equipment on coastal areas during clean-up of shorelines (for

example, pumps and vehicles), for accessing shoreline areas (for example, vehicles) and for supporting temporary
camps (for example, diesel generators).

Potential Threatened/migratory and local fauna
receptors: Protected Areas

Socio-Economic

Underwater noise from using vessels may impact marine fauna, such as fish (including commercial species), marine
reptiles and marine mammals, in the worst instance causing physical injury to hearing organs, but more likely
causing short-term behavioural changes, such as temporary avoidance of the area, which may impact key lifecycle
processes (for example, spawning, breeding, calving). Underwater noise can also mask communication or
echolocation used by cetaceans. Section 6.6 provides further detail on these impacts from vessels.

A small portion of the pygmy blue whale known distribution area overlaps the northwest corner of the EMBA.
However, spill response activities in this section of the EMBA are unlikely due to low surface oil loadings and lack of
benthic receptors. Noise from vessel activities may impact on breeding BlAs in Darwin Harbour for the Indo-Pacific
Humpback Dolphin and the Spotted Bottlenose Dolphin, however the vessel noise will likely be indistinguishable
from other vessels in the harbour and harbour entry.

Noise and vibration from terrestrial activities on shorelines within the EMBA have the potential to cause
behavioural disturbance to coastal fauna, including protected seabirds and turtles. Shoreline activities involving
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using noise-generating equipment may occur in important nesting areas for turtles and/or roosting/feeding areas
for shorebirds.

As a consequence of impacts to fauna (including shorebirds, marine mammals and fish), noise has the potential to
impact supported industries such as tourism and commercial fishing.

Noise from aircraft used for surveillance purposes is not expected to cause disturbance to fauna, as the aircraft will
remain airborne; however, there may be a resulting loss of amenity value through the presence of and noise from
aircraft.

Atmospheric emissions:

The use of fuels to power vessel and aircraft engines, generators and mobile equipment used during spill response
activities will result in emissions of GHG such as CO, and NOy, along with non-GHG such as SOx. Emissions will result
in localised decrease in air quality.

Potential Physical Environment/Habitat
receptors: Threatened/migratory and local fauna

Protected Areas

Atmospheric emissions from spill response equipment will be localised (apart from aircraft emissions which will
rapidly dissipate) and, while there is potential for fauna and flora impacts, the use of mobile equipment, vessels
and vehicles is not considered to create emissions on a scale where noticeable impacts would be predicted.
Emissions may occur in protected areas (such as the Oceanic Shoals Reef AMP); however, the scale of the impact
relative to potential oil spill impacts is not considered great.

Operational discharges and waste:

Operational discharges include those routine discharges from vessels used during spill response, which may
include:

+  bilge water;

+ deck drainage;

+  putrescible waste and sewage;

+ cooling water from operation of engines; and

+  brine.

In addition, there are specific spill response discharges and waste creation that may occur, including:
+  cleaning of oily equipment/vessels and vehicles;

+  flushing water for the cleaning of shoreline habitats;

+  sewage/putrescible and municipal waste at camp areas; and

+

creation, storage and transport of oily waste and contaminated organics.

Potential Threatened/migratory and local fauna
receptors: Physical Environment/Habitat
Protected Areas

Socio-Economic

Operational discharges from vessels may create a localised and temporary reduction in marine water quality.
Effects include nutrient enrichment, toxicity, turbidity, temperature and salinity increases, as detailed in

Section 6.3. These may impact a different set of receptors than previously described in that section, given vessel
use may occur in shallower coastal waters during spill response activities. Discharge could potentially occur
adjacent to marine habitats such as corals, seagrass, macroalgae, and in protected areas (in other words, receptors
anywhere within the EMBA) which support a more diverse faunal community; however, discharges will be very
localised and temporary.
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Cleaning of oil -contaminated equipment, vehicles and vessels has the potential to spread oil from contaminated
areas to those areas not impacted by a spill, potentially spreading the impact area and moving oil into a more
sensitive environment.

Flushing of oil from shoreline habitats is a clean-up technique designed to remove oil from the receptor that has
been oiled and remobilise back into the marine environment and result in further dispersion of the oil. The process
of flushing has the potential to physically damage shoreline receptors such as mangroves and rocky shoreline
communities, increase levels of erosion, and create an additional, and potentially higher, level of impact than if the
habitat was left to bio-remediate.

Sewage, putrescible and municipal waste will be generated from onshore activities at temporary camps, which may
include toilet and washing facilities. These wastes have the potential to attract fauna, impact habitats, impact flora
and fauna and reduce the aesthetic value of the environment, which may be within protected areas. The creation,
storage and transport of oily waste and contaminated organics has the potential to spread impacts of oil to areas,
habitats and fauna not previously contaminated.

Physical presence and disturbance:

The movement and operation of vessels, aircraft, vehicles, personnel and equipment, undertaking of clean-up
activities and the set-up of temporary camp areas during spill response activities has the potential to disturb the
physical environment and marine/coastal habitats and fauna, which may include those habitats and fauna within
protected areas. Disturbance may also impact cultural and amenity values of an area. The movement of vessels
could potentially introduce IMS attached as biofouling to nearshore areas, while vehicle and equipment movement
could spread non-indigenous flora and fauna.

Oiled wildlife response activities may involve deliberate disturbance (hazing), capture, handling, cleaning,
rehabilitation and release of wildlife, which could lead to additional impacts to wildlife.

Potential Threatened/migratory and local fauna
receptors: Physical Environment/habitat
Protected Areas

Socio-Economic

The use of vessels may disturb benthic habitats in coastal waters, including corals, seagrass, macroalgae and
mangroves. Impacts to habitats from vessels include damage through deploying anchor/chain, nearshore booms
and grounding. Vessel use in shallow coastal waters also increases the chance of contact or physical disturbance
with marine megafauna such as turtles and dugongs. Booms create a physical barrier on the surface waters that has
the potential to injure or entangle passing marine fauna that are either surface- breathing or feeding.

The presence of and noise from surveillance aircraft may result in a temporary loss of amenity value.

Vehicles, equipment, personnel presence and cleaning activities during shoreline response activities have the
potential to damage coastal habitats such as dune vegetation, mangroves and habitats important to threatened
and migratory fauna, including nests of turtles and birds and bird roosting/feeding areas. Shoreline clean-up may
involve the physical removal of substrates that could cause impact to habitats and coastal hydrodynamics and alter
erosion/accretion rates. As with vessel use, an assessment of appropriate vehicles and equipment to reduce habitat
damage, along with the establishment of access routes/demarcation zones and operational restrictions on
equipment/vehicle use, will limit sensitive habitat damage and damage to important fauna areas.

The presence of camp areas, although relatively short-term, may disrupt normal behaviour of coastal species such
as shorebirds and turtles, and could potentially interfere with nesting and feeding behaviours. Temporary camp
areas will be established under the direction of a Northern Territory Incident Management Team (NT IMT) which
will be raised in the event of a spill in Northern Territory waters, with suitable advice sought if access is needed to
culturally significant areas.

Oiled wildlife response may include the hazing, capture, handling, transportation, cleaning and release of wildlife
susceptible to oiling, such as birds and marine turtles. While oiled wildlife response is aimed at having a net benefit,
poor responses can potentially create additional stress and exacerbate impacts from oiling, interfering with
lifecycle processes, hampering recovery and, in the worst instance, increasing levels of mortality.
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Impacts from IMS released from vessel biofouling include out-competition, predation and interference with other
ecosystem processes. The ability for a non-native species to establish is generally mitigated in deeper offshore
waters where the depth, temperature, light availability and habitat diversity is not generally conducive to
supporting reproduction and persistence of the invasive species. However, in shallow coastal areas, such as areas
where vessel-based spill response activities may occur, conditions are likely to be more favourable.

Impacts from invasive terrestrial species are similar in that the invasive species can out-compete local species (for
example, weeds) and interfere with ecosystem processes. Non-native species may be transported attached to
equipment, vehicles and clothing. Such an introduction would be especially detrimental to wilderness areas or
protected terrestrial reserves which may have a relatively undisturbed flora and fauna community.

The disturbance to marine and coastal natural habitat, as well as the potential for disruption to culturally sensitive
areas, which may occur in specially protected areas, may have flow-on- impacts to socio-economic values and
industry (for example, tourism, fisheries).

Disruption to other users of marine and coastal areas and townships:

Spill response activities may involve using vessels, aircraft, equipment and vehicles, and establishing temporary
camps, in areas used by the general public or industry. The mobilisation of spill response personnel into an affected
area may also place increased demands on local accommodation and other businesses.

Potential Socio-Economic Receptors (commercial, recreational and traditional fishing, tourism and recreation,
receptors: other oil and gas operators)

Using vessels in the nearshore and offshore environment and undertaking spill response activities at shoreline
locations may exclude the general public and industry from using the affected environment. As well as impacting
leisure activities of the general public, this may impact on revenue with respect to industries such as tourism and
commercial fishing. The mobilisation of personnel to small communities has the potential to affect the local
community through demands on local accommodation and business, reducing the availability of services to
members of the public.

6.8.3 Environmental performance outcomes and control measures — spill response
operations

EPOs, CMs, EPSs and MC for oil spill preparedness and response activities are outlined in the relevant strategy
sections of the OPEP. Control measures relevant to reducing the potential impacts from spill response
operations are shown in Table 6-19.

Table 6-19: Control measures evaluation for spill response operations

Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Competent IMT and oil | Ensures spill response strategy Personnel and operational Adopted - Considered
spill responder selection and operational costs associated with a standard spill
personnel activities consider the potential | maintaining competent IMT | response control.
for additional environmental team and responder
impacts. personnel.
Use of competent Reduces potential for Personnel and operational Adopted — Considered
vessel crew and environmental impacts from costs associated with a standard spill
personnel vessel usage. maintaining contracts with response control.
competent vessel crew and
personnel.
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Control Measure

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

Vessels and aircraft
compliant with Santos’
Protected Marine
Fauna Interaction and
Sighting Procedure
(EA-91-11-00003)

Reduces potential for
behavioural disturbance to
cetaceans.

No cost/issue associated
with this CM.

Adopted — Ensures
compliance with Part 8
of the EPBC
Regulations 2000,
which is considered a
standard spill response
control (regulatory
requirement).

Select temporary base
camps in consultation
with NT IMT

Reduces coastal habitat and
fauna disturbance.

No cost/issue associated
with this CM.

Adopted - Considered
a standard control to
be adopted by the
relevant Control
Agency.

Where required under
MARPOL, vessels will
maintain a current
IAPP Certificate

Reduces level of air quality
impacts.

Personnel and operational
costs associated with
maintaining Air Pollution
Certificate.

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Stakeholder
consultation

Promotes awareness and
reduces potential impacts from
response to socio-economic
activities.

Minimal cost in relation to
overall effort/costs in
managing incident.

Adopted - Considered
a standard control for
incident management.

Vessel sewage system

Reduces potential for water
quality impacts.

No cost/issue associated
with this CM.

Adopted - Considered
a standard spill
response control
(regulatory
requirement).

Oily mixtures system

Reduces potential for water
quality impacts.

No cost/issue associated
with this CM.

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Compliance with
controlled waste,
unauthorised
discharge and landfill
regulations

Ensures correct handling and
disposal of oily wastes.

No cost/issue associated
with this CM.

Adopted - Considered
a standard spill
response control
(regulatory
requirement).
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Control Measure

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

Spill response activities
selected on basis of a
NEBA

Provides a systematic and
repeatable process for
evaluating strategies with net
least environmental impact.

No cost/issue associated
with this CM.

Adopted - Considered
a standard spill
response control.

Vessels and aircraft
compliant with Santos’
Protected Marine
Fauna Interaction and
Sighting Procedure
(EA-91-11-00003)

Reduces potential for
behavioural disturbance to
cetaceans.

No cost/issue associated
with this CM.

Adopted — Ensures
compliance with Part 8
of the EPBC
Regulations 2000,
which is considered a
standard spill response
control (regulatory
requirement).

Use of shallow draft
vessels for shoreline
and nearshore
operations

Reduces seabed and shoreline
disturbance.

Operational costs associated
with operating shallow draft
vessels for shoreline and
nearshore operations.

Adopted - Considered
a standard control.

Qil Spill Response
Team Leader assesses
and selects vehicles
appropriate to
shoreline conditions

Reduces coastal habitat and
fauna disturbance.

No cost/issue associated
with this CM.

Adopted — Considered
a standard control.

Conduct shoreline,
nearshore habitat,
bathymetry
assessment

Reduces shoreline habitat
disturbance.

Operational costs associated
with conducting shoreline
nearshore habitat
assessment.

Adopted - Considered
a standard control.

Establish demarcation
zones for vehicle and
personnel movement
considering sensitive
vegetation, bird
nesting and roosting
areas and turtle
nesting habitat

Reduces coastal habitat and
fauna disturbance.

No cost/issue associated
with this CM.

Adopted - Considered
a standard control.

Operational restriction
of vehicle and
personnel movement
to limit erosion and
compaction

Reduces coastal habitat erosion
and compaction.

No cost/issue associated
with this CM.

Adopted - Considered
a standard control.

Prioritise use of
existing roads and
tracks

Reduces coastal habitat and
fauna disturbance.

No cost/issue associated
with this CM.

Adopted — Considered
a standard control.

Soil profile assessment
prior to earthworks

Reduces habitat disruption and
erosion.

Operational costs associated
with soil profile assessment.

Adopted — Considered
a standard control.
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Control Measure

Use of Heritage
Advisor if spill
response activities
overlap with potential
areas of cultural
significance

Santos

Environmental Benefit Potential Cost/Issues Evaluation

Reduces disturbance to
culturally significant sites.

No cost/issue associated
with this CM.

Adopted - Considered
a standard control to
be adopted by the
relevant Control
Agency.

Pre-cleaning and
inspection of
equipment
(quarantine)

Reduces potential for invasive
species to offshore islands.

Adopted — Considered
a standard control.

Cost/effort in inspecting
equipment.

6.8.4 Environmental impact assessment

Key receptors Consequence Level

Threatened, migratory,
or local fauna

The receptors considered most sensitive to lighting from vessel and shoreline
operations are seabirds, shorebirds and marine turtles, particularly over summer

Physical environment or
habitat

months with respect to marine turtles where emerging hatchlings are sensitive to light
spill onto beaches.

Threatened ecological
communities

Temporary camps will be positioned at the direction of the NT IMT; therefore, the
consequence of shoreline lighting is considered | — Negligible.

These species are likely to be values of the protected area they occur in and the impact

Protected areas

to the protected area from light is also considered Minor (Il).

Socio-economic
receptors

As a consequence of impacts to fauna, lighting has the potential to impact supported
industries, such as tourism; however, as impacts to fauna are considered | — Negligible,
any indirect impacts on tourism will also be | — Negligible.

Overall worst-case
consequence level

Il = Minor

Threatened, migratory,
or local fauna

The receptor considered most sensitive to vessel noise disturbance is the humpback
whale during migration season, when these whales come close to the shoreline of

Physical environment or
habitat

mainland Australia during their peak migration (July to October), as well as populations
of marine turtles and dolphins which occur around the Tiwi Islands and Darwin Harbour

Threatened ecological
communities

and surrounds. However, following the adoption of control measures to limit close
interaction with protected fauna (in other words, Protected Marine Fauna Interaction
and Sighting Procedure (EA-91-11-00003)), a temporary behavioural disturbance is

Protected areas

expected only with a consequence of | — Negligible.

With respect to noise from onshore operations (mobile equipment and vehicles),

Socio-economic
receptors

nesting, roosting or feeding birds are considered to be the most sensitive to noise. The
equipment used is not considered to have excessive sound levels and following
direction by the NT IMT on the location of temporary camp areas, the consequence to
birds from noise is expected to be | — Negligible.

Shorebirds may be official values of the protected area they occur in, and the impact to
the protected area from noise is also considered | — Negligible.

Overall worst-case
consequence level

| — Negligible
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Santos

Key receptors Consequence Level

Threatened, migratory,
or local fauna

Physical environment or
habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

Atmospheric emissions from spill response equipment will be localised; and impacts to
even the most sensitive fauna, such as birds, are expected to be | — Negligible. Because
of the emissions will be localised and low level, impacts to protected area values,

physical environment and socio-economic receptors are predicted to be | — Negligible.

Overall worst-case
consequence level

| — Negligible

Threatened, migratory,
or local fauna

Physical environment or
habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

Operational discharges from vessels may create a localised and temporary reduction in
marine water quality, which has the potential to impact shallow coastal habitats in
particular; however, following the adoption of regulatory requirements for vessel
discharges, which prevent discharges close to shorelines, discharges will have a | —
Negligible impact to habitats, fauna or protected area values. Furthermore, washing of
vessels and equipment will occur only in defined offshore hot zones preventing impacts
to shallow coastal habitats.

As a consequence of impacts to fauna, operational discharges from vessels have the
potential to impact supported industries, such as tourism and commercial fishing;
however, as impacts to fauna are considered | — Negligible, any indirect impacts on
socio-economic receptors will also be | — Negligible.

Onshore, the use of flushing water has the potential to damage sensitive shoreline and
intertidal habitats, such as mangroves; however, low-pressure flushing only will be
used, preventing further damage to habitats or erosion of sediments. For sensitive
habitats, the deployment of booms will be considered to retain flushed hydrocarbons, if
this presents a net benefit. Following these control measures, the use of flushing to
clean shorelines and intertidal habitats is seen to have a | — Negligible additional impact
to habitats, fauna or protected area values.

The cleaning of contaminated vehicles and equipment onshore has the potential to
spread oily waste and damage habitats if not contained. Decontamination units will be
in use during the spill response, thus containing waste and preventing any secondary
contamination. The consequence of cleaning discharges is therefore ranked as | —
Negligible in terms of impacts to habitats, fauna or protected area values.

Sewage, putrescible waste and municipal waste generated onshore will be stored and
disposed of at approved locations. The storage, transport and disposal of hydrocarbon
contaminated- waste arising from spill response operation actions, such as containment
and recovery and shoreline clean up, will be managed by Santos’ appointed waste
management contractor; and dedicated waste containment areas will prevent the
spreading or leaching of hydrocarbon contamination. The consequence of sewage
discharges is therefore ranked as | — Negligible in terms of impacts to habitats, fauna or
protected area values.

Overall worst-case
consequence level

I — Negligible
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Key receptors Consequence Level

Threatened, migratory,
or local fauna

Physical environment or
habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

The use of vessels and nearshore booms has the potential to disturb benthic habitats,
including sensitive habitats in coastal waters, such as corals, seagrass, macroalgae and
mangroves. A review of shoreline and shallow water habitats and of bathymetry and
the establishment of demarcated areas for access and anchoring will reduce the level of
impact to | — Negligible.

The use and movement of vehicles, equipment and personnel during shoreline
response activities has the potential to disturb coastal habitats, such as dune
vegetation, samphire and mangroves, and important habitats of threatened and
migratory fauna, including nests of turtles and birds and bird roosting areas.
Furthermore, clean-up can involve physical removal of substrates that could impact
habitats and fauna and alter coastal hydrodynamics. As with vessel use, an assessment
of appropriate vehicles and equipment to reduce habitat damage, along with the
establishment of access routes, demarcation zones, and operational restrictions on
equipment and vehicle use, will limit sensitive habitat damage and damage to
important fauna areas. The establishment of temporary camp areas will be done under
direction of NT IMT with suitable advice sought if access is needed to culturally
significant areas. Following these and other control measures, the resultant
consequence to the physical environment and habitat is assessed as Minor, indicating
there may be a detectable reduction in habitat area from response activities (as
separate from spill impacts), but recovery will be relatively rapid once spill response
activities cease. As with all spill response activities, this disturbance will only occur if
there is a net benefit to accessing and cleaning shoreline areas.

The main direct disturbance to fauna would be the hazing, capture, handling,
transportation, cleaning and release of wildlife susceptible to oiling impacts, such as
birds and marine turtles. This would only be done if this intervention were to deliver a
net benefit to the species, but it may result in a Minor consequence.

These habitats or environments are likely to be values of the protected area they occur
in, and the impact to the protected areas from physical disturbance is therefore also
considered Minor.

The disturbance to marine and coastal natural habitat, as well as the potential for
disruption to culturally sensitive areas, which may occur in specially protected areas,
may have flow-on impacts to socio-economic values and industry (for example, tourism,
fisheries). This impact is considered Minor.

Overall worst-case
consequence level

Il = Minor

Threatened, migratory,
or local fauna

Physical environment or
habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

The use of vessels in the nearshore and offshore environment and spill response
activities at shoreline locations and within townships may exclude general public and
industry use. Note that this is distinct from the socio-economic impact of a spill itself,
which would have a far greater detrimental impact to industry and recreation.
Following the application of control measures, it is considered that the additional
impact of spill response activities on affected industries would be Minor.

Overall worst-case
consequence level

Il = Minor
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6.8.5 Demonstration of as low as reasonably practicable

A NEBA is the primary tool used during spill response to evaluate response strategies with the goal of
selecting strategies that result in the least net impact to key environmental sensitivities. The NEBA process
will identify and compare net environmental benefits of alternative spill response options. The NEBA will
effectively determine whether an environmental benefit will be achieved through implementing a response
strategy compared to undertaking no response. NEBA will be undertaken by the relevant Controlling Agency
for the activity. For those activities under the control of Santos, the IMT Environmental Team Leader will be
responsible for reviewing the priority receptors and selected response strategies identified within the OPEP
and coordinating the NEBA for each operational period. This will mean that at the strategy level, the response
operations reduce additional environmental impacts to ALARP.

Spill response activities will be conducted in offshore and coastal waters using vessels and aircraft. The
greatest potential for additional impacts from implementing spill response is considered to be to wildlife in
offshore waters from oiled wildlife response activities, and to shoreline habitats and fauna receptors within
shallow waters or on shorelines from nearshore booming and shoreline clean-up activities.

Given the types of activities considered appropriate to responding to a worst-case spill and the scale of
operations, standard control measures adopted by Santos for spill response to reduce the level of additional
impacts are considered to reduce these impacts to ALARP. This includes working with the relevant Control
Agency for spill response and applying the process and standards.

Santos considers the actions prescribed in the Recovery Plan for Marine Turtles in Australia (Commonwealth
of Australia, 2017) and Approved Conservation Advice for other threatened fauna (Table 3-9) relevant to spill
responses for the activities to minimise noise and light impacts on marine cetaceans, fish and marine turtles.
The proposed activity will not result in significant impacts on these species and implementation of identified
control measures is in line with the relevant Conservation Advice and Recovery Plans. Pollution events (such
as hydrocarbon spills) could impact on fauna (as described in Section 7.5), and the use of vessels and
equipment during the spill response could result in potential impacts as described within this EP. Control
measures in place for vessel and helicopter use as provided in Section 8.4 will reduce potential impacts to
marine fauna and these are consistent with current conservation advice. The assessed residual consequence
for this impact is minor (ll) and cannot be reduced further without disproportionate costs. It is considered
therefore that the impact of the activities conducted are acceptable and ALARP.

The North Marine Parks Network Management Plan state that 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 of the marine parks identified with the EMBA
(DNP, 2018) without an authorisation issued by the Director, provided that the actions are taken in
accordance with an EP that has been accepted by NOPSEMA, and the Director is notified in the event of oil
pollution within a marine park, or where an oil spill response action must be taken within a marine park, so
far as reasonably practicable, prior to response action being taken.
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6.8.6 Acceptability evaluation

Is the consequence ranked as | or II?

Is the risk ranked between Low to Medium?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ESD?

Are risks and impacts consistent with
relevant legislation, international
agreements and conventions, guidelines and
codes of practice (including species recovery
plans, threat abatement plans, conservation
advice and AMP zoning objectives)?

Are risks and impacts consistent with Santos
Environment, Health and Safety Policy?

Are risks and impacts consistent with
stakeholder expectations?

Are performance standards such that the
impact or risk is considered to be ALARP?

Santos

Yes — maximum consequence is |l (Minor).

No — potential impacts and risks well understood through the
information available.

Yes — activity evaluated in accordance with Offshore Division
Environmental Hazard ldentification and Assessment Guideline
which considers principles of ESD.

Yes — IUCN principles and strategic objectives of nearby reserves
(Oceanic Shoals AMP, the North Marine Parks Network
Management Plan) are met. Control measures implemented will
minimise the potential impacts from spill response activities to
protected areas and their values and to species identified in
recovery plans and conservation advice as having the potential to be
impacted.

Consistent with relevant species recovery plans, conservation
management plans and management actions set out in Table 3-9.
Management consistent with EPBC Act Regulations (Part 8),
MARPOL, Marine Orders (91, 96 and 97) and Australian Ballast
Water Requirements.

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — no concerns raised.

During any spill response, a close working relationship with relevant
regulatory bodies (for example, Department of Environment, Parks
and Water Security (DEPWS(), NT IMT, AMSA) will occur and thus
there will be ongoing consultation with relevant stakeholders on the
acceptability of response operations.

The Territory Emergency Management Council will delegate
responsibilities associated with wildlife and activities in National
parks, reserves and Territory marine parks. Direct coordination will
be managed through the designated NT Government Functional
Group.

Yes — see ALARP above.

The implementation of response activities to reduce the potential impacts from a spill are required by
legislation. The spill response options selected have been demonstrated to show a net environmental
benefit, are standard industry practice, and are consistent with relevant standards and guidelines, including
the National Plan for Maritime Environmental Emergencies (AMSA, 2019). No concerns from stakeholders
have been raised regarding response activities, and the controls proposed reduce the consequences of the
potential impacts to Minor (Il) and ALARP. The controls used during spill response activities are therefore
considered to reduce additional impacts and risks to an acceptable level.
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7 Unplanned Activities Risk Assessment

OPGGS(E)R 2009 Requirements

Regulation 13(5)

The environment plan must include:
(d) details of the environmental impacts and risks for the activity; and
(e) an evaluation of all the impacts and risks, appropriate to the nature and scale of each impact or risk; and
(f) details of the control measures that will be used to reduce the impacts and risks of the activity to ALARP
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:
(c) all operations of the activity; and

(d) potential emergency conditions, whether resulting from accident or any other reason.

Regulation 13(7)

The environment plan must:
(d) set environmental performance standards for the control measures identified under paragraph (5)(c); and

(e) set out the environmental performance outcomes against which the performance of the titleholder in
protecting the environment is to be measured; and

(f) include measurement criteria that the titleholder will use to determine whether each environmental
performance outcome and environmental performance standard is being met.

Santo’s environmental assessment identified six potential sources of environmental risks associated with the
unplanned events for this activity. The results of the environmental assessment are summarised in Table 7-1.
A comprehensive risk and impact assessment for each of the unplanned events, and subsequent control
measures proposed by Santos to reduce the risk and impacts to ALARP and acceptable levels are detailed in
the following sub-sections.

Table 7-1: Summary of the environmental risks associated with unplanned events

EP

. Unplanned event Likelihood Consequence Residual risk level
Section

7.1 Dropped objects D — Occasional | — Negligible Low
7.2 Introduction of invasive marine species | A—Remote Il — Moderate

7.3 Marine fauna b — Unlikely Il — Minor

7.4 Hazardous liquid releases b — Unlikely | — Negligible

7.6 Release of hydrocarbons A — Remote Il — Moderate

7.7 Dry natural gas release A — Remote Il — Moderate

7.1 Physical Presence: Dropped Objects

7.1.1 Description of event

m Solid objects such as those listed below can be accidentally released to the marine environment:
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+ non-hazardous solid wastes, such as paper, plastics and packaging, PPE, small tools and
unsecured deck equipment;

+ hazardous solid wastes, such as batteries, fluorescent tubes, medical wastes, and aerosol cans;
and

+ equipment and materials, such as hard hats, tools or infrastructure parts.

Dropped objects are not considered to be a credible potential cause of a Pipeline loss of containment
(refer to Section 7.7 for further information on Pipeline loss of containment) but could result from:

+ loss of control of suspended loads (e.g. concrete mattresses for Pipeline stabilisation) may also be
accidentally dropped through operator error or mechanical failure;

+ loss of equipment off vessel deck; and

+ Larger objects, such as A-frames and sea containers, are secured to the vessel deck and cannot
credibly be lost overboard.

The event will only occur within the Operational Area, and all non-buoyant waste material or dropped
Extent objects are expected to remain within the Operational Area. Buoyant objects could potentially move
beyond the Operational Area.

DITEVGHI An unplanned release of solids may occur during IMMR activities

7.1.2 Nature and scale of environmental impacts

Potential Receptors: Physical environment (water quality and benthic habitats), threatened/migratory and
local fauna (marine mammals, marine turtles, sharks, rays and fish (pelagic)) and socio-economic receptors
(commercial fishers, tourism and recreation).

Benthic habitat mapping of much of the Oceanic Shoals AMP has shown that benthic habitats within the
Operational Area are not of high conservation value. The majority of the Operational Area overlapping the
area mapped by Heyward et al. (2017) is bare sand habitat (approximately 78%), with burrower / crinoids
(approximately 21%) and filter feeders (e.g. sponges and gorgonians) (approximately 1%) habitat also
potentially present. Mapping by Heyward (2017) indicated all of these habitats are well-represented in the
region. Given the IMMR activities are restricted to the Operational Area, which is primarily low sensitivity
habitat (bare sand), the potential for impacts to benthic habitats from dropped objects is considered to be
low. Objects dropped overboard may occur within the KEFs that overlap the Operational Area (Section 3.2.2).
Potential for dropped objects to impact upon the environmental values of these KEFs is considered to be low
due to:

+  very small portions of the KEFs within the Operational Area; and
+  “Less concern” or “N/A’ status of physical habitat modification as a pressure for these KEFs (Table 3-7).

Solids such as plastics have the potential to affect benthic environments and to harm marine fauna through
entanglement or ingestion. Marine turtles and seabirds are particularly at risk from entanglement. Marine
turtles may mistake plastics for food; once ingested, plastics can damage internal tissues and inhibit
physiological processes, which can both potentially result in fauna fatality. Floating, non-biodegradable
marine debris has been highlighted as a threat to marine turtles, whales and whale sharks in the relevant
recovery plans and approved conservation advice (refer to Table 3-9). The recovery plans and approved
conservation advice, as well as the Threat Abatement Plan for the Impacts of Marine Debris on the Vertebrate
Wildlife of Australia’s Coasts and Oceans (DoEE, 2018), have specified a number of recovery actions to help
combat this threat. Of relevance to this event is the legislation for the prevention of garbage disposal from
vessels. As the activity is of short duration, the risk of unplanned release of plastics is low.

Release of hazardous solids (for example, wastes such as batteries) may result in the pollution of the
immediate receiving environment, leading to detrimental health impacts to marine flora and fauna.
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Physiological damage can occur through ingestion; or absorption may occur in individual fish and sharks,
marine mammals, marine reptiles or seabirds.

The Recovery Plans and Approved Conservation Advices have specified a number of recovery actions to help
combat this threat. Of relevance to this activity is the legislation for the prevention of garbage disposal from
vessels, which Santos implements through adherence to MARPOL.

The AUVs and ROVs typically used for offshore surveys present limited capacity for seabed impact due to the
equipment being tethered, or (in the case of AUVs) utilise acoustic doppler measurements to detect and
prevent seafloor contact; and in the event of low power, they are designed to float to the surface and
transmit their position for recovery. Therefore, it is unlikely this equipment would impact on the seabed
during IMMR activities; however, equipment dropped over the side of the vessel could impact on the seabed
for example, accidentally dropped and not tethered.

The area of potential seabed disturbance due to release of a heavier non-hydrocarbon solid would be
restricted to the Operational Area (for example, equipment). The habitat type in the Operational Area is
widely distributed and well represented in the region.

While soft sediment benthic habits will not be destroyed, disturbance of the communities on and within them
(in other words, the epifauna and infauna) will occur in the event of a dropped object; and depressions may
remain on the seabed for some time after removal of the dropped object as they gradually infill over time.
The seafloor of this bioregion is strongly affected by cyclonic storms, long-period swells and large internal
tides, which can resuspend sediments within the water column and move sediment across the seafloor. In
this context, any potential sediment movement caused by the event is likely to have minimal impacts.

Impacts to socio-economic receptors could occur should debris interfere with other marine users or their
equipment (for example, damage to fishing nets).

The area of potential disturbance due to a non-buoyant dropped object would be restricted to the
Operational Area. The seabed within the Operational Area varies, but is generally made up of silts, sands and
some small rubble/shell fragments and limited benthic faunal communities (see Section 3.2.1.2). Small areas
of three KEFs occur within the Operational Area (Table 6-3) which may experience disturbance as a result of
a dropped object. Due to the small areas of the KEFs that have the potential to be impacted, they are likely
to recover quickly and therefore only experience a | — Negligible consequence.

7.1.3 Environmental performance outcomes and control measures

The EPO relating to this hazard is:

+  No unplanned objects, emissions or discharges to sea or air (EPO-03).

The control measures for this activity are shown in Table 7-2. EPSs and MC for the EPOs are described in
Section 8.4.

Table 7-2: Control measures evaluation for release of solid objects

(Y]
Reference

Control measure Environmental benefit Potential cost/issues Evaluation
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cM

Santos

Control measure Environmental benefit Potential cost/issues Evaluation
Reference
BUGEP- Vessel planned Requires that lifting Additional personnel costs of Adopted —
CM15 maintenance equipment is ensuring equipment is Benefits of
system to maintained and maintained and certified as ensuring
maintain vessel certified, and that lifting | appropriate and that procedures | procedures are
DP, engines and | procedures are are in place and followed. followed and
machinery followed, reducing equipment is
probability of dropped compliant
objects occurring. outweigh the
minimal costs of
personnel time.
BUGEP- Waste (garbage) | Reduces probability of Personnel cost of vessel audits Adopted —
cMm11 management garbage (waste) being and inspections, and in reporting | Benefits of
procedure accidentally discharged | discharge levels. ensuring vessel
to sea, reducing is compliant
potential impacts to outweigh the
marine fauna. minimal costs of
Complies with Marine personnel time,
Order 95, Marine anditisa
Pollution Prevention — legislated
Garbage. requirement.
BUGEP- Dropped object Impacts to environment | Personnel costs involved in Adopted —
CcMm19 prevention are reduced by implementing procedures and in | Benefits of
procedures preventing dropped incident reporting. ensuring
objects. procedures are
followed and
measures
implemented
outweigh the
costs of
personnel time.
BUGEP- Dropped object Requires dropped Additional personnel and vessel Adopted —
CM20 recovery objects to be recovered | costs to plan and undertake if Benefits of
(where safe and safe and practicable to do so. recovering
practicable to do so dropped objects,
unless the where safe and
environmental practicable to do
consequences are | — so (unless the
Negligible). environmental
consequences
are | —
Negligible),
outweigh the
costs.
None
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7.1.4 Environmental impact assessment

Release of solid objects

Receptors Physical environment (benthic habitats), threatened/migratory and local fauna (marine
mammals, marine reptiles, sharks, fish and rays), socio-economic receptors (fisheries, tourism
and recreation)

Consequence | — Negligible

Physical environment — benthic habitat disturbance

In the event of a dropped object, there will be localised and short-term damage to the seabed. The extent of the
impact is limited to the size of the dropped object; given the size of the equipment used, any impact is expected to
be very small.

Previous surveys in the region indicate the seabed is likely to comprise soft sediments with epifauna
(Section 3.2.1.2). Consequently, any impacts are predicted to be short term in nature.

Any impact to the seabed through dropped objects would result in a | — Negligible reduction in habitat area or
function impacted.

Threatened/migratory and local fauna (Cetaceans, marine turtles, seabirds, fish and sharks)

In the event of loss of a solid object, the quantities would be limited by type of activities planned. The release could
cause localised impacts to water quality and the benthic environment. If the solid object can be ingested by marine
fauna, impacts would be restricted to a small number of individuals, if any.

Relevant recovery plans and conservation advice (Table 3-9) have identified marine debris as a potential threat.
There is a Threat Abatement Plan for the Impacts of Marine Debris on the Vertebrate Wildlife of Australia’s Coasts
and Oceans (DoEE, 2018).

The limited quantities associated with this event indicate that, even in a worst-case release of solid waste, impacts
to fauna would be limited to individuals and are not expected to result in a decrease of the local population size.
The consequence level is therefore | — Negligible.

Likelihood D — Occasional

A set of control measures and checks have been proposed to ensure that the risks of dropped objects, lost
equipment or release of hazardous/ non-hazardous solid waste to the environment has been minimised. The
likelihood of dropped objects in the Operational Area is limited and given the controls in place, the likelihood of
releasing hazardous and non-hazardous solids to the environment resulting in a | — Negligible consequence is
considered to be occasional given the company experience.

Residual Risk The residual risk associated with this hazard is Low.

7.1.5 Demonstration of as low as reasonably practicable

Wastes generated and equipment used during the activity and managed through the proposed control
measures. The control measures proposed are considered sufficient to reduce the risk of dropped objects to
a level that is ALARP. No further feasible control measures were identified. If an object is dropped, the
incident will be responded to in accordance with the implementation strategy for incident response. With
the above controls in place, Santos considers the residual risk arising from a dropped object is ALARP.

7.1.6 Acceptability evaluation

Is the risk ranked between Very Yes — residual risk is ranked Low.
Low to Medium?

Is further information required in No — potential impacts and risks well understood through the information
the consequence assessment? available.

Are risks and impacts consistent Yes — activity evaluated in accordance with Santos’ Environmental Hazard
with the principles of ESD? Identification and Assessment Procedure which considers principles of ESD.
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Yes — management consistent with MARPOL Annex Ill. Control measures
implemented will minimise the potential impacts from the activity to
species identified in recovery plans and approved conservation advice as
well as the Threat Abatement Plan for the Impacts of Marine Debris on the
Vertebrate Wildlife of Australia’s Coasts and Oceans (DoEE, 2018) as having
Are risks and impacts consistent the potential to be impacted by non-hydrocarbon surface releases of solid
with relevant legislation, objects.

international agreements and Consistent with relevant species recovery plans, conservation management
conventions, guidelines and codes plans and management actions set out in Table 3-9. Relevant species

of practice (including species Recovery Plans, Conservation Management Plans and management actions,
recovery plans, threat abatement including:

plans, conservation advice and AMP +

. o Threat Abatement Plan for Impacts of Marine Debris on Vertebrate
zoning objectives)?

wildlife of Australia’s coasts and oceans (DoEE, 2018);
+ Recovery Plan for Marine Turtles in Australia (2017);
+ Sawfish and River Sharks Multispecies Recovery Plan (2015a); and

+ Commonwealth Conservation Advice on Pristis zijsron (green sawfish)

(2008).
Are risks and impacts consistent Yes — aligns with Santos’ Environment, Health and Safety Policy.
with Santos Environment, Health
and Safety Policy?
Are risks and impacts consistent Yes —no concerns raised.
with stakeholder expectations?
Are performance standards such Yes — see ALARP above.

that the impact or risk is considered
to be ALARP?

With the controls in place to prevent accidental release of hazardous/non-hazardous solid waste or a
dropped object, and the | — Negligible impacts predicted, the risk to the marine environment is considered
low and reduced to a level that is considered acceptable. The activity, undertaken with the controls, will be
conducted in a manner that is acceptable under the relevant Recovery Plans and Approved Conservation
Advice to prevent accidental release of hazardous/non-hazardous solid (marine debris) (Table 3-9).

7.2 Introduction of Invasive Marine Species

7.2.1 Description of event

Introduction of IMS may occur due to:
+ biofouling on vessels and external/internal niches (such as sea chests, seawater systems);
+ biofouling on equipment that is routinely submerged in water (such as survey equipment);
+ discharge of high-risk ballast water’ and
+ cross-contamination between vessels.

Once established, IMS have the potential to out-compete indigenous species and affect overall native
ecosystem function.

Localised (seabed and water column within the Operational Area) to widespread if successfully
translocated to new areas via ocean currents or project equipment transit.

Extent

DITENGHI Temporary to long-term (in the event of successful translocation).
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7.2.2 Nature and scale of environmental impacts

Potential receptors: Marine ecosystem as a whole and socio-economic receptors (commercial or recreational

users of the marine environment).

IMS are marine flora and fauna that have been introduced into a region that is beyond their natural range
but have the ability to survive, and possibly thrive (DAFF, 2011). The majority of climatically compatible IMS
to the North Australian shelf are found in south-east Asian countries.

Some IMS pose a significant risk to environmental values, biodiversity, ecosystem health, human health,
fisheries, aquaculture, shipping, ports and tourism (DAFF, 2011; Wells et al., 2009). When IMS achieve pest
status, they are commonly referred to as introduced marine pests or IMPs. IMPs can cause a variety of
adverse effects in a receiving environment, including:

+  over-predation of native flora and fauna;

+  out-competing of native flora and fauna for food;

+  human illness through released toxins;

+  depletion of viable fishing areas and aquaculture stock;

+  reduction of coastal aesthetics; and

+ damage to marine and industrial equipment and infrastructure.

The above impacts can result in flow on detrimental effects to marine parks, tourism and recreation.

Species of concern are those that are not native to the region, are likely to survive and establish in the region,
and are able to spread by human-mediated or natural means. Species of concern vary from one region to
another depending on various environmental factors, such as water temperature, salinity, nutrient levels and
habitat type. These factors dictate their survival and invasive capabilities.

It is recognised that artificial, disturbed and polluted habitats in tropical regions are susceptible to
introductions, which is why ports are often areas of higher IMS risk (Neil et al., 2005). However, in Australia
there are limited records of detrimental impact from IMS compared to other tropical regions (such as the
Caribbean).

Following their establishment, eradication of IMS populations is difficult, limiting management options to
ongoing control or impact minimisation. However, this depends on the environmental conditions and
species. For this reason, increased management requirements have been implemented in recent years by
Commonwealth and State regulatory agencies.

Potential sources for the introduction of marine species into the Operational Area include biofouling on the
vessels, including external niches (such as propulsion units, steering gear and thruster tunnels) and internal
niches (such as sea chests, strainers, seawater pipe work, anchor cable lockers and bilge spaces).

Equipment that is submerged in water for periods of time (such as AUVs and ROVs) may acquire marine pest
species, which can be spread if the equipment is not cleaned prior to use in pest-free areas. IMS may also be
present on submersible equipment, such as towed fish, and IMMR material such as grout bags or mattresses.
Towed equipment such as sidescan towed fish and trailing wire is not stored in water; such equipment is
cleaned and dried between uses which will kill any potential IMS that may be present on such equipment
after use. IMMR material is typically sourced from onshore, and hence is free of potential IMS.

Vessels sourced from local ports, such as Darwin, do not carry the same quarantine risks as international
vessels or out of State vessels, as they supply the same waters as those the Operational Area resides in.

Santos Ltd | Bayu-Undan to Darwin Gas Export Pipeline Environment Plan Page 187 of 274



7710-057-EIS-0001 Santos

Vessels contracted to undertake IMMR activities may be sourced from Australia or overseas, depending on
operational requirements.

If an IMS were to become established in the Oceanic Shoals AMP, it may potentially affect the natural values
of the park, such as benthic biota associated with the carbonate bank and terrace systems in the park. IMS
have been identified as relevant pressures of “Less concern” for the Carbonate bank and terrace system of
the Van Diemen Rise and Pinnacles of the Bonaparte Basin KEFs (Table 3-7).

If an IMS were to become established within Darwin Harbour because of the operation of the Pipeline, there
is the potential for socio-economic impacts, such as fouling of coastal infrastructure (e.g. cooling water
intakes) and increased biosecurity risk to other vessels requiring additional management.

7.2.3 Environmental performance outcomes and control measures

The EPO relating to this hazard is:

+ Nointroduction of marine pest species (EPO-07).

The control measures for this activity are shown in Table 7-3. EPSs and MC for the EPOs are described in

Section 8.4.

Table 7-3: Control measures evaluation for introduction of invasive marine species

cM Control Environmental . . .
' Potential cost/issues Evaluation
Reference | measure benefit
BUGEP- Compliance The risk of Personnel costs involved in risk Adopted — Minimal
CM021 with the introducing IMS is assessing vessels in accordance personnel costs and
Biosecurity Act reduced due to with the Invasive Marine Species | potential delays or
2015 assessment Management Plan and DAWE costs to project are
procedure and requirements. Costs associating considered
management of with reducing the vessel risk to outweighed by the
ballast water. ‘low’ (for example, dry docking, benefits of reducing
hull cleaning or additional costs the risk of IMS.
due to inspections). Could lead to
potential delays and therefore
costs in vessel contracting
process due to unavailability of
vessels.
BUGEP- Anti-foulant The risk of Could lead to potential delays Adopted — Minimal
CM022 system introducing IMS is and therefore costs, in vessel potential delays or
reduced due to anti- contracting process due to costs to project are
foulant systems. availability of vessels with considered
appropriate anti-foulant systems. | outweighed by the
benefits of reducing
the risk of IMS.
N/A Heat treatment | Would reduce High cost compared to existing Rejected — Based on
of ballast water | potential for IMS to risk; introduction of water at increased risk to
to eliminate IMS | establish by much higher temperature than marine environment
eliminating surrounding marine environment | compared to base
individuals present in | would likely result in death of case risk.
ballast water. native marine species.
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cM
Reference

Control
measure

Environmental
benefit

Potential cost/issues

Santos

Evaluation

N/A Restrict vessel Reduces potential for | Vessels and equipment suitable Rejected — Not
operations to IMS to be for the activity may not be feasible without
using vessels transported into area | available in State/National significant impact on
and equipment | since vessels would waters therefore work could not | survey objectives/
that have not have originated be completed. schedule.
operated in elsewhere.
local, State or
National waters
to reduce
potential for
IMS

N/A Mandatory dry Demonstrates that no | Significant cost (grossly Rejected — Costs
docking of IMS were present on | disproportionate to the risk) disproportionately
vessels prior to vessel or associated would lead to scheduling delays. high compared to
entering field to | equipment. environmental
clean vessel benefit given other
and/or controls in place
equipment and already reduce the
remove risk.
biofouling Given other controls

in place already
reducing the risk,
cost outweighs
benefit.

N/A Use an Eliminates need for Vessels suitable for the activity Rejected — Costs
alternative ballast water may not have options for disproportionately
ballast system exchange, therefore alternative ballast system, high compared to
to avoid uptake | decreasing risk of therefore would require environment
or discharge of introducing IMS modification at significant cost. benefit.
water through ballast

water.

N/A Zero discharge Would reduce the Ballast water exchange required Rejected — On the

of ballast water | potential for IMS by on the support vessels for basis that ballast
implementing a no stability. water exchange is a
ballast water safety-critical
exchange policy on activity for marine
support vessels. operations.

7.2.4 Environmental impact assessment

Invasive Marine Species

Receptors

Consequence

Introduction of IMS — disruptions to other marine users

Socio-economic impact

Impact to marine primary producers — reduced access to fishing grounds

Il — Moderate

Ballast water is responsible for 20 to 30% of all marine pest incursions into Australian waters; however, research
indicates biofouling (the accumulation of aquatic micro-organisms, algae, plants and animals on vessel hulls and
submerged surfaces) has been responsible for more foreign marine introductions than ballast water (DAFF, 2011).
IMS, if successfully established, can outcompete native species for food or space, prey on native species or change
the nature of the environment and can subsequently impact on fisheries or aquaculture.
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If an IMS is introduced, the species has been known to colonise areas outside of the areas to which it is introduced.
In the event that an invasive marine species is introduced into the Operational Area, given the lack of diversity and
extensiveness of similar benthic habitat in the region, there would only be a minor reduction in the physical
environment. No threatened ecological communities are present in the area that could be affected. The overall
consequence level was assessed as Moderate, this also takes into consideration the proximity of the activity to
protected areas (Oceanic Shoals AMP) and the requirements of the North Marine Parks Management Plan 2018
which requires that vessel ballast water exchange is completed in accordance with the Australian Ballast Water
Management Requirements.

Likelihood ‘ a— Remote

The pathways for IMS introduction are well known; consequently, standard preventive measures are proposed. The
ability for invasive marine species to colonise a habitat depends on a number of environmental conditions. It has
been found that highly disturbed environments (such as marinas) are more susceptible to colonisation than are
open water environments where the number of dilutions and the degree of dispersal are high (Paulay et al., 2002).
IMS require suitable habitat to become established in an area; many potential IMS are sessile benthic organisms
(e.g. mussels). Much of the habitat along the Pipeline is bare sediment, although the Pipeline itself provides hard
substrate in areas where it is exposed. Many potential IMS are from coastal environment and hence, coastal waters
may be more susceptible to IMS establishment. Given the relatively shallow depth of much of the Pipeline

(<100 m), the depth of KP380 (54 m) and the open water environment where the number of dilutions and the
degree of dispersal are high, IMS may become established in exceptional circumstances.

Residual Risk ‘

7.2.5 Demonstration of as low as reasonably practicable

Vessels and submersible equipment are required for the activity and no alternatives to vessels are feasible.

Ballast water exchange will be managed through Ballast Water Management actions consistent with the
Australian Ballast Water Management Requirements (DAWE), and a vessel biosecurity risk assessment in
accordance with the IMSMP (EA-00-RI-10172) will be undertaken to demonstrate vessels are low risk so IMS
are not introduced.

Santos has adopted a risk-based approach to managing biofouling given it is not practicable or reasonable to
inspect and/or clean every vessel before each voyage. Such an approach is consistent with other petroleum
operators and is beyond that enforced on the majority of commercial and recreation vessels that regularly
transit the same bioregion. International vessels are given the highest priority to prevent the introduction of
IMS into Australian waters. However, domestic vessels (interstate and locally sourced) are also risk-assessed
to reduce the likelihood of spreading marine pest species already established in Australian waters. The
biofouling risk assessment approach adopted by Santos will ensure the Aquatic Resources Management Act
2016 (as amended) and associated regulations prohibiting the introduction of non-endemic fish species will
be met.

Typically, domestic vessels will be sourced for IMMR and tie-in activities. However, with the controls in place,
vessel risk will be managed to ALARP, regardless of the vessel source location.

No other controls were identified to reduce the risk of introducing IMS. Therefore, with the above control
measures in place, the risk of introducing IMS has been reduced to ALARP.

7.2.6 Acceptability evaluation

RN N GRS N s AT Yes — introduction of IMS residual risk ranking is Very Low
to Medium?
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Is further information required in
the consequence assessment?

Are risks and impacts consistent
with the principles of ESD?

Are risks and impacts consistent
with relevant legislation,
international agreements and
conventions, guidelines and codes
of practice (including species
recovery plans, threat abatement
plans, conservation advice and AMP
zoning objectives)?

Are risks and impacts consistent
with Santos Environment, Health
and Safety Policy?

Are risks and impacts consistent
with stakeholder expectations?

Are performance standards such
that the impact or risk is considered
to be ALARP?

Santos

No — potential impacts and risks well understood through the information
available.

Yes — activity evaluated in accordance with Santos’ Environmental Hazard
Identification and Assessment Procedure which considers principles of ESD.

Yes — management consistent with Biosecurity Act 2015 and National
Biofouling Management Guidance for the Petroleum Production and
Exploration Industry (Marine Pest Sectoral Committee, 2018). Also
consistent with the Fish Resources Management Act 1994 (expected to be
replaced by the Aquatic Resources Management Act 2016).

IMS are a risk to the values of the KEFs and Oceanic Shoals AMP. Santos
considers the selected controls are effective in managing the risk to KEFs
and the Oceanic Shoals AMP to a level that is acceptable. These controls
are also in accordance with the prescriptions of the North Marine Parks
Management Plan 2018.

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.

The mobilisation of vessels and equipment to undertake offshore petroleum activities is industry standard
practice, and the IMS risks are well understood and subject to regulation. The vessels and equipment that
are internationally mobilised will meet Australian biosecurity requirements, and proposed management is
consistent with National Biofouling Management Guidance for the Petroleum Production and Exploration
Industry (Marine Pest Sectoral Committee, 2018).

Application of the proposed control measures and adherence to legislation and regulations reduce the
likelihood of introducing IMS into the Operational Area, and the dispersive offshore location in the
Operational Area reduces the probability of successful establishment in the unlikely event of introduction.

No stakeholder concerns have been raised regarding this aspect, and the proposed controls will reduce the
residual level of risk to medium and ALARP. Therefore, the residual risk associated with IMS is considered by
Santos to be environmentally acceptable.

7.3 Marine fauna interaction

7.3.1 Description of event

There is the potential for vessels or equipment (for example, ROV, AUV) involved in IMMR activities to
interact with marine fauna, including potential strike or collision, potentially resulting in severe injury
or mortality.

Event

Extent Within the Operational Area, in the immediate vicinity of the vessels or subsea equipment.

Duration

During the Activity.

7.3.2 Nature and scale of environmental impacts

Potential receptors: Threatened/migratory and local fauna (marine mammals, marine turtles, whale sharks,
seabirds).
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Marine fauna in surface waters that are most at risk from vessel collision include cetaceans and marine
turtles. Cetaceans are naturally inquisitive and are often attracted to vessels underway; for example, dolphins
commonly ‘bow ride’ with vessels. The worst potential impact from vessel collision would be mortality or
serious injury of an individual.

Collisions between vessels and cetaceans are most frequent on continental shelf areas where high vessel
traffic and cetacean habitat occur simultaneously (WDCS, 2004). There have been recorded instances of
cetacean deaths as a result of vessel collisions in Australian waters (for example, a Bryde’s whale in Bass
Strait in 1992) (WDCS, 2004), though the data indicate this is likely to be associated with container ships and
fast ferries. Whale and Dolphin Conservation Society (WDCS, 2004) indicates some cetacean species, such as
humpback whales, can detect and change course to avoid a vessel.

There are no BIAs, critical habitats or known aggregations of whales in the vicinity of the Pipeline. The
reaction of whales to the approach of a ship is quite variable. Some species remain motionless when in the
vicinity of a ship while others are known to be curious and often approach ships that have stopped or are
slow moving, although they generally do not approach, and sometimes avoid, faster moving ships
(Richardson et al., 1995).

BIAs for the snubfin, spotted bottlenose and Indo-Pacific humpback dolphin occur within Darwin Harbour
(i.e., entirely within NT coastal waters). Collisions between vessels undertaking IMMR activities, which occur
outside of NT waters, and these dolphin species are considered improbable.

Dugongs may occur in the vicinity of the Pipeline in NT coastal waters where suitable habitat (e.g., seagrass
meadows) occur. Like other fauna, the risk of vessel collision with dugongs is related to vessel speed; high
speed vessels are more likely to be involved in a collision with a dugong, and the results of high-speed
collisions are more likely to result in mortality (Groom et al., 2004). Given the lack of suitable habitat and the
relatively short and infrequent nature of IMMR activities, collisions with dugongs are considered improbable.

Whale sharks are at risk from vessel strikes when feeding at the surface, or in shallow waters (where there is
limited option to dive). Whale sharks are not known to aggregate in the vicinity of the Pipeline, nor are there
BIAs in the vicinity of the Pipeline. Tagging studies have indicated that whale sharks may transit in waters
west of the Pipeline (Meekan and Radford, 2010). As such, collisions between vessels and whale sharks are
considered improbable.

Several species of marine turtle are known to occur in the vicinity of the Pipeline. Important habitat for
flatback and olive ridley turtles (defined as internesting/foraging BlAs and habitat critical for marine turtles
as per the Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017)) overlap the Pipeline in both
Commonwealth waters and coastal waters. The typical response from turtles on the surface to the presence
of vessels is to dive (a potential ‘startle’ response), which decreases the risk of collisions (Hazel et al., 2007).
As with cetaceans, the risk of collisions between turtles and vessels increases with vessel speed (Hazel et al.,
2007). Given the low speeds of vessels undertaking IMMR activities and typical turtle response behaviour,
collisions between vessels and turtles are considered to be improbable.

Marine turtle mortality due to boat strike has been identified as an issue in Queensland waters in the Marine
Turtle Recovery Plan (Commonwealth of Australia, 2017). However, turtles appear to be more vulnerable to
boat strike in areas of high urban population where incidents of pleasure crafts are higher.

Whale sharks, other pelagic fish and demersal fish are likely to exhibit a short-term avoidance of vessels,
divers or AUV/ROVs. This is likely to be initiated through the vibrations and underwater noise emitted from
these activities (see Section 6.6) rather than the physical presence. Such avoidance is likely to be temporary.

A number of protected species of marine birds have potential habitats or migratory routes in and around the
Operational Area (Table 3-8). Seabirds may be attracted to the vessel due to increased feeding opportunities
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Santos

on pelagic fish. However, these behavioural changes are unlikely to alter population dynamics or significantly
change the habitat use of birds.

Helicopter noise is expected to elicit a behavioural response in birds to avoid collision; and given the relatively
low speeds helicopters would be flying at during take-off or landing, the risk of bird and helicopter strike is

low.

7.3.3 Environmental performance outcomes and control measures

The EPO relating to this hazard is:

+  Noinjury or mortality to EPBC Act 1999 listed fauna during activities. (EPO-06).

The control measures for this activity are shown in Table 7-4. EPSs and MC for the EPOs are described in

Section 8.4.

Table 7-4: Control measures evaluation for marine fauna interaction

cMm Control Environmental . . .

. Potential cost/issues Evaluation

Reference = measure benefit

BUGEP- Procedure for | Reduces risk of Potential delay in vessel Adopted — Benefits of

CcMm14 interacting physical and movement, increasing reducing risk of impacts to
with marine behavioural impacts activity duration and costs marine fauna outweigh the
fauna to marine fauna from | to Santos. costs. Implementing

vessels because if Personnel costs involved in relevant EPBC Act

they are sighted, then reporting sightings to procedures for interacting

vessels can slow authorities. with EPBC Act-listed marine

down, or move away. fauna complies with the
EPBC Regulations 2000.

BUGEP- Watchkeeping | Monitoring of No additional cost; industry | Adopted — Industry

cmo1 maintained on | surrounding marine practice and regulated by practice, benefits outweigh
bridge environment to AMSA. cost.

identify potential
collision risks (and
reducing harm) to
cetaceans and other
marine fauna.

N/A Restrict the Reduce risk of Protected Marine Fauna Rejected — Grossly
timing of collisions (causing species are present year- disproportionate to the
activities to harm) during round, meaning there are environmental benefit and
operate environmentally no non-sensitive periods to | would severely limit
outside of sensitive periods for operate in and the operations which are
sensitive listed marine fauna. Operational Area does not required to occur 24 hours a
periods only overlap with seasonal BIAs, day, seven days a week.

such as for migration.

N/A Dedicated Improved ability to Additional cost of Rejected — Risk of animals
MMO on spot and identify contracting MMO. being encountered is too
vessels (EPBC | marine fauna at risk low to justify additional cost
Policy of collision (that may of MMO; in other words,
Statement 2.1 | cause harm). cost is disproportionate to
Part B) environmental benefit.
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("] Control
Reference = measure

Environmental
benefit

Potential cost/issues

Santos

Evaluation

N/A Activities will Potential for a vessel | Lengthens the time of the Rejected — Substantial
only occur fauna collision activity — approximately additional cost due to
during occurring is double. Increased cost due doubling of operation
daylight hours | decreased due to to increased operation time | duration.

vessel being (more than double the cost
stationary when and therefore grossly
visibility is lower at disproportionate).
night.
N/A Spotter Eliminate/reduce Marine fauna may have Rejected — Cost is

planes/vessels
sent ahead to
planned night-
time
Operational
Area

likelihood and
consequence of
impact to marina
fauna.

moved away from the area
by the time the vessel
arrives.

Cost of specialist aircraft
with good downward
visibility, or cost of an
additional spotter vessel,
additional MFOs required
on board aircraft.

Additional risks to
environment through use of
vessels/ airplanes, increased
safety risks to personnel on
board additional vessels/
airplanes.

disproportionate to increase
in environmental benefit.

7.3.4 Environmental impact assessment

Marine Fauna Interaction

Key Receptors

Threatened/migratory and local fauna (marine mammals, marine reptiles, sharks and seabirds).

Consequence

Il = Minor

In the event of a collision with marine fauna, there is the potential for injury or death to an individual. The
Operational Area overlaps several BIAs (Table 3-8) including breeding BIAs for the Australian snubfin, Indo-Pacific
humpback and Spotted bottlenose dolphin, and foraging and internesting areas for marine turtles. Boat strike and
vessel disturbance are identified as potential threats to marine fauna species in relevant recovery plans and

conservation advice.

There is the potential for death or injury of EPBC listed individual species; however, as they would represent a small
proportion of the local population it is not expected that it would result in a decreased population size over what
would usually occur due to natural variation, at a local or regional scale. It is expected that the loss of an individual
would be a Minor consequence.
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Marine Fauna Interaction

Likelihood b — Unlikely

The International Whaling Commission has compiled a database of the worldwide occurrence of vessel strikes to
cetaceans, within which Australia constitutes approximately 7% (35 reports) of the reported worldwide
(approximately 471 reports) vessel strike records involving large whales (Peel et al., 2018). Given the relatively low
speed (typically < 6 knots) of vessels undertaking IMMR or tie-in activities, the likelihood of a collision with a large
whale resulting in injury is low. Collisions at such low speeds are uncommon and, based on reported data contained
in the US National Ocean and Atmospheric Administration database, there only two known instances of collisions
when the vessel was travelling at less than 6 knots; both of these were from whale watching vessels that were
deliberately placed amongst cetaceans (Jensen and Silber, 2003).

Collisions with smaller cetaceans, such as dolphins and porpoises, are very infrequent due to the mobility of these
smaller cetaceans, which allows them to avoid vessels.

The typical response from turtles on the surface to the presence of vessels is to dive (a potential “startle”
response), which decreases the likelihood of collisions (Hazel et al., 2007). As with cetaceans, the likelihood of
collisions between turtles and vessels increases with vessel speed (Hazel et al., 2007).

Marine fauna interaction is considered very unlikely given the short timeframe of the vessel-based activities, slow
vessel speeds (typically less than 5 knots), and the tendency for fauna to move away. In addition, the noise
generated from vessel operations may locally deter marine fauna from coming in close proximity to vessels.

Consequently, the likelihood of a collision with marine fauna resulting in a Minor consequence is considered to be
Unlikely.

Residual Risk

7.3.5 Demonstration of as low as reasonably practicable

No alternative options to the use of vessels are possible in order to undertake the activity. Any impact caused
by the physical presence of vessels is likely to be localised and temporary, with marine species expected to
resume normal behavioural patterns in the open oceanic waters surrounding the Operational Area in a short
time frame following completion of the IMMR activities.

In the event that vessels come in close proximity to EPBC Act listed marine fauna, such as whales and whale
sharks, control measures have been implemented for limiting vessel operations, as well as for ensuring that
the crew are aware through inductions of the risk posed by conducting the activity, in order to reduce the
likelihood of a marine fauna collision to ALARP. Inductions for the crew of support vessels will include
information about how to interact with cetaceans and whale sharks in accordance with the EPBC Regulations.

The inherent likelihood of encountering fauna in the Operational Area is limited by the short duration of the
activities and the expected behaviour of individuals to move away from vessel noise. With low vessel speeds
and compliance with fauna interaction procedures, including Regulation 8 of the EPBC Regulations 2000,
which aim to prevent adverse interactions of vessels with marine megafauna, a fauna collision is considered
very unlikely. With the controls adopted, the assessed residual risk for this impact is ALARP.

7.3.6 Acceptability evaluation

R A A A s | Yes — maximum marine fauna interaction residual risk ranking is Very Low.

Low to Medium?

Is further information required No — potential impacts and risks well understood through the information
in the consequence assessment? [JENEUELH

N GENE A el e -1 e Yes — activity evaluated in accordance with Santos’ Environmental Hazard
with the principles of ESD? Identification and Assessment Procedure which considers principles of ESD.
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Yes — management consistent with Part 8 of the EPBC Regulations. Control
measures implemented will minimise the potential risks and impacts from
vessel strike from the activity to relevant species identified in recovery plans
AN S IE G R D E LS H G and conservation advice (Table 3-9).

with relevant legislation, Relevant species Recovery Plans, Conservation Management Plans and
international agreements and management actions, including:
conventions, guidelines and

codes of practice (including

species recovery plans, threat
abatement plans, conservation + Recovery Plan for Marine Turtles in Australia (2017).

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

advice and AMP zoning Consultation in support of the EP has identified relevant and interested
objectives)? persons, such as wildlife management agencies and non-government
organisation, that may have functions, interests and activities that relate to
marine fauna. No claims or objections were raised in relation to the risk of
collision with marine fauna.

CNCENTHIGEN R E N HEERIE Yes — aligns with Santos’ Environment, Health and Safety Policy.
with Santos Environment, Health
and Safety Policy?

N TE R D EL N EEERIE Yes — no concerns raised.
with stakeholder expectations?

NN ) g B[RS £ G ET G I Yes — see ALARP above.
that the impact or risk is
considered to be ALARP?

Application of the proposed management and adherence to applicable regulations in line with relevant
actions prescribed in the Recovery Plans and Approved Conservation Advice, reduces the likelihood of vessel
interactions with marine fauna. While the potential exists for a collision to occur, it is considered a rare
scenario. Vessels will be travelling at low speeds within the Operational Area, also reducing the likelihood of
fauna strike. In the unlikely event an impact did occur, it would be highly probable that only a single individual
would be contacted. It is thought that owing to the rare likelihood of a collision occurring, coupled with the
potential impact being limited to a single individual, the risk is deemed acceptable.

7.4 Hazardous liquid releases

7.4.1 Description of event

Causes for accidental liquid releases (other than marine diesel oil or marine gas oil) include:
+ hydraulic fluids, lubricant oils and stored waste oils from:

o ROV failure (including oil seal, hydraulic system hose and quick-disconnect system failures)
(approximately 0.05 m3 (50 L))

o stern tube oil (non-hydrocarbon-based lube oil) from the vessel thruster/propeller stern
tube (approximately less than 1 m3)

o loss of primary containment (drums, tanks, IBCs) due to handling, storage and dropped
objects (such as swinging load during lifting activities)

o vessel pipework failure or rupture, hydraulic hose failure and inadequate bunding.

+ chemicals, including corrosion inhibitor, cleaning and cooling agents, recovered solvents, stored
or spent chemicals, leftover paint materials and used greases, through:

o spills or leaking machinery accidentally discharged overboard in deck drainage water
o overflow of the open and closed drainage systems

o loss of primary containment (drums, tanks, IBCs) due to handling, storage and dropped
objects (such as swinging load during lifting activities).
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+ oily water from vessels includes bilge water and deck drainage water.

In the event the oil discharge monitoring equipment fails, water containing hydrocarbons at more
than 15 ppm could be accidentally discharged overboard.

The vessel main engines and equipment, such as pumps, cranes, winches, power packs and
generators, require diesel or gas oil for fuel and a variety of hydraulic fluids and lubricating oils for
efficient operation and maintenance of moving parts. These products are present within the
equipment and also held in storage containers and tanks on vessels. Small hydrocarbon leaks could
occur from loss of primary containment due to handling, storage and dropped objects (during lifting
activities). Impacts associated with hydrocarbons are provided in Section 7.5 and Section 7.6.

Volumes are likely to be small and limited to the volume of individual containers (such as IBCs,
44-gallon drums) stored on the deck of supply vessels. The credible spill for this scenario is
considered to be the loss of an intermediate bulk container (1 m3).

The relative low volumes are expected to rapidly disperse into the marine environment.
Concentrations below toxic or harmful thresholds are expected to occur at short distances from the
release point. Should a spill occur, potential impacts beyond the Operational Area are not expected in
the event of a worst-case spill.

Duration Potentially toxic or harmful threshold concentrations limited to a very short period immediately
following an instantaneous release.

7.4.2 Nature and scale of impacts

Potential receptors: Threatened/migratory and local fauna (marine mammals, marine turtles, sharks, rays
and fish (pelagic) and seabirds)

Hydraulic fluids and lubricating fluids behave similarly to marine diesel or gas oil when spilt in the marine
environment. Hydraulic fluids are oils of light to moderate viscosity and have a relatively rapid spreading rate.
Like diesel, they will dissipate quickly, particularly in high sea states, although lubricating oils are more viscous
and so the spreading rate of a spill of these oils would be slightly slower.

Impacts associated with the unplanned discharge of hazardous liquids to the marine environment depend on
the nature of the liquid released, the volume and its behaviour in the marine environment (in other words,
whether it sinks, floats, disperses, etc.). In the event of a spill to the marine environment, these liquids would
be subjected to rapid dispersion and dilution by the open ocean water conditions and prevailing currents and
would remain within the surface waters.

Potential impacts include a temporary and highly localised decline in water quality. This would have limited
potential for toxicity to marine fauna, due to the likely short duration of exposure and rapid dilution of the
released hazardous liquids in the marine environment. Impacts are likely to be limited to the immediate
vicinity of the spill and would not affect population viability of contacted species or ecosystem function. The
greatest potential for impact would likely be for passive or low mobility fauna such as plankton, pelagic
invertebrates and small pelagic fishes which may be exposed for the greatest periods of time and likely have
a permanent presence within the Operational Area. Large, more mobile fauna are likely to be transient within
the Operational Area and toxic impacts are unlikely to occur to these species in the event of a small liquid
hazardous release.

7.4.3 Environmental performance outcomes and control measures
The EPO relating to this event is:
+  No unplanned objects, emissions or discharges to sea or air (EPO-03).

The control measures considered for this activity are shown in Table 7-5 EPSs and MC for the EPOs are
described in Section 8.4.
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Table 7-5: Control measures evaluation for hazardous liquid releases

M Control Measure  Environmental Benefit Potential Cost/Issues Evaluation
Reference
BUGEP- Vessel PMS to Requires that equipment is Additional personnel Adopted — Benefits
CMm15 maintain vessel maintained and certified, costs of ensuring of ensuring
DP, engines and reducing probability of leaks equipment is maintained | procedures are
machinery of hydraulic fluid from the and certified as followed and
equipment. appropriate and that equipment is
procedures are in place compliant outweigh
and followed. the minimal costs of
personnel time.
BUGEP- Vessel oily water | Reduces potential impacts of | Time and personnel Adopted — Benefits
CcM10 treatment system | discharge of oily water to the | costs in maintaining oil of ensuring vessels
environment. Provides record book. are compliant
compliance with MARPOL outweigh the
Annex | and Marine Order 91, minimal costs of
Marine Pollution Prevention — personnel time, and
QOil. it is a legislated
requirement.
BUGEP- Deck cleaning Improves water quality Personnel costs of Adopted — Benefits
CcMm12 product selection | discharge (reduces toxicity) to | implementing. Pot