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Abbreviations
vl micron
°C degrees Celsius / centigrade (degrees)
ACN Australian company number
AFFF Aqueous Film Forming Foam (AFFF)
AFMA Australian Fisheries Management Authority
AHO Australian Hydrographic Office
AHS Australian Hydrographic Service
AIS automatic identification system
ALARP as low as reasonably practicable
AMOSC Australian Marine Qil Spill Centre
AMP Australian Marine Park (Commonwealth)
AMSA Australian Maritime Safety Authority
API American Petroleum Institute
APPEA Australian Petroleum Production and Exploration Association
ASBTIA Australian Southern Bluefin Tuna Industry Association
AUD Australian dollar
BIA biologically important area
BOP blowout preventer
CFA Commonwealth Fisheries Association
CHa methane
CHARM chemical hazard and risk management
c™M control measure
CMR Commonwealth Marine Reserves
CO: carbon dioxide
COLREGs International Rules for Preventing Collisions at Sea
DAFF Department of Agriculture, Fisheries and Forestry (Commonwealth)
DAH dissolved aromatic hydrocarbon
dB decibels
DAWE Department of Agriculture, Water and the Environment
DBCA Department of Biodiversity, Conservation and Attractions (Western Australia)
DEWHA Department of the Environment, Water, Heritage and the Arts
DMIRS Department of Mines, Industry Regulation and Safety (Western Australia)
DNP Director of National Parks

Santos Ltd | SO-00-BI-20003
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DoE Department of the Environment

DoEE Department of the Environment and Energy

DoT Department of Transport

DP dynamic positioning

DPaW Department of Parks and Wildlife (Western Australia)

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

EMBA environment that may be affected

ENVID Environmental Hazard Identification Workshop

EP Environment Plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
EPO environmental performance outcome

EPS environmental performance standard

GHG greenhouse gas

GHS Globally Harmonized System of Classification and Labelling of Chemicals
g/m? grams per square metre

H2S hydrogen sulfide

ha hectare

hDVS heterodyne distributed vibration sensing

HEV high environmental value

HEVA high exposure value area

HOCNF harmonised offshore chemical notification format

HP horsepower

hrs hours

HSE health, safety and environment

Hz hertz

IBC intermediate bulk container

IMDG international maritime dangerous goods

IMS invasive marine species

IMT Incident Management Team

IUCN International Union for Conservation of Nature

JRCC Joint Rescue Coordination Centre

KEF key ecological feature

kHz kilohertz

Santos Ltd | SO-00-BI-20003
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Abbreviation Description

km kilometre

km/hr kilometres per hour

km? square kilometres

L litre

LC lethal concentration

LCM lost circulation material

LOWC loss of well control

m metres

m/s metres per second

m? square metres

m3 cubic metres

MC measurement criteria

mg/L milligrams per litre

MARPOL International Convention for the Prevention of Pollution from Ships
MDO marine diesel oil

MEVA moderate exposure value area

mm millimetres

MMO marine mammal observer

MNES matters of national environmental significance
MoC management of change

MODU mobile offshore drilling unit

MoU Memorandum of Understanding

MP Marine Park

MPNMP Marine Park Network Management Plan
MSS marine seismic survey

MTWA Marine Tourism WA

NC no contact

NEBA net environmental benefit analysis

nm nautical mile

N20 nitrous oxide

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

NR Nature Reserve

NRP Nature Recreation Park

NSF National Science Foundation

Santos Ltd | SO-00-BI-20003
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Abbreviation Description

NW northwest

NWS North West Shelf

OCNS Offshore Chemical Notification Scheme

OoDS ozone-depleting substance

OECD Organisation for Economic Cooperation and Development

ow oil in water

OPEP Oil Pollution Emergency Plan

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

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

P&A plug and abandon

Pa pascal

PAH polycyclic aromatic hydrocarbon

PAM passive acoustic monitoring

PFW produced formation water

PLONOR pose little or no risk to the environment

PMST Protected Matters Search Tool

PPA Pearl Producers Association

ppb parts per billion

ppm parts per million

PSz Petroleum Safety Zone

PTS permanent threshold shift

ROV remotely operated vehicle

S south

Scf standard cubic foot (of gas)

SDA subsea dispersant application

SDS safety data sheet

SE southeast

SEL sound exposure level measured as dB re 1 pPa’s

SFRT subsea first response toolkit

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

SMPEP Shipboard Marine Pollution Emergency Plan

SOLAS Safety of Life at Sea

SOPEP Shipboard Qil Pollution Emergency Plan

SOx oxides of sulphur

Santos Ltd | SO-00-BI-20003
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Abbreviation Description

SPL sound pressure level

SSDI subsea dispersant injection

Sw southwest

TD total depth

TSSC Threatened Species Scientific Committee
TTS temporary threshold shift

VSP vertical seismic profiling

W west

WA Western Australia

WATFIC Western Australian Fishing Industry Council
WBM water-based mud

WDAS well design automation system

WHA World Heritage Area

WOMP Well Operations Management Plan

Santos Ltd | SO-00-BI-20003
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1 Introduction

1.1 Environment Plan summary

Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS(E)R 2009)
Requirements

Regulation 11(3)

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

Regulation 11(4)

The summary:
(a) mustinclude the following material from the environment plan:
(i) the location of the activity;
(ii) a description of the receiving environment;
(iii) a description of the activity;
(iv) details of environmental impacts and risks;
(v) asummary of the control measures for the activity;

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

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

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

This Bedout Multi-Well Drilling EP summary has been prepared from material provided in this EP. The
summary consists of the following as required by Regulation 11(4):

Relevant Section of EP containing EP
Summary Material

EP Summary Material Requirement

The location of the activity Section 2.1.1

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

Details of the environmental impacts and risks Sections 6 and 7

The control measures for the activity Sections 6 and 7

The arrangements for ongoing monitoring of the titleholder’s

. Section 8
environmental performance

Sections 6.8, 7.1 and 7.77.5, 7.6, 7.7
Response arrangements in the oil pollution emergency plan and 7.8
See Oil Pollution Emergency Plan (OPEP)

Consultation already undertaken and plans for ongoing consultation Section 4

Details of the titleholders nominated liaison person for the activity Section 1.5.1

Page 14 of 400
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1.2 Activity overview

Santos proposes to drill up to 12 wells (exploration and/or appraisal) in permit areas WA-437-P, WA-438-P
and WA-541-P located in the Bedout Basin on the North West Shelf (NWS) (Figure 1-1) in water depths of
approximately 30 to 110 m.

The permit areas are wholly within offshore Commonwealth waters, approximately 9 km north from the
nearest shoreline (Bedout Island), 50 km from the closest mainland point (De Grey River-mouth) and 99 km
from Port Hedland.

The drilling activity will be carried out using a jack-up mobile offshore drilling unit (MODU) with auxiliary
activities including support vessels and helicopters. This EP covers all MODU, vessel and helicopter operations
within the operational area (the activity).

Page 15 of 400
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Figure 1-1: Location of proposed Bedout multi-well activity
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1.3 Purpose of this Environment Plan

OPGGS(E)R 2009 Requirements

Regulation 10A

For Regulation 10, the criteria for acceptance of an environment plan are that the plan:
(a) is appropriate for the nature and scale of the activity; and

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

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

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

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

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

(g) demonstrates that:
(i) the titleholder has carried out the consultations required by Division 2.2A; and

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

(h) complies with the Act and the regulations.

This EP has been prepared to address the environmental requirements of activities undertaken in accordance
with Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
(OPGGS(E)R), for acceptance by the National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA).

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

1.4 Environment Plan validity

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 8.10. Any
changes made under this process will not affect the validity of this EP.

Page 17 of 400
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1.5 Operator and titleholder details

OPGGS(E)R 2009 Requirements

Regulation 15. Details of titleholder and liaison person

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

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

15(2) The environment plan must also include the following details for the titleholder’s nominated liaison person:
(a) name;
(b) business address;
(c) telephone number (if any);

(d) fax number (if any);

(e) email address (if any).

The titleholder details are provided in Table 1-1, with the operator shown in bold. The contact details for all
titleholders are:

Business Address: Level 7, 100 St Georges Terrace, Perth, Western Australia, 6000
Telephone number: (08) 6218 7100
Fax number: (08) 6218 7200

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

Table 1-1: Titleholder details for Bedout multi-well drilling activities

Title Titleholder (Operators in bold) ABN ‘ Interest (%)

WA-437-P Santos Northwest Pty Ltd (Operator) 009 140 854 60%

Santos Southwest Pty Limited 050611 688 20%

Carnarvon Petroleum Limited 002 688 851 20%
WA-438-P Santos Northwest Pty Ltd (Operator) 009 140 854 40%

Santos Southwest Pty Limited 050611 688 30%

Carnarvon Petroleum Limited 002 688 851 30%

Santos Northwest Pty Ltd (Operator) 009 140 854 50%
WA-541-P

BP Developments Australia Pty Ltd 081 102 856 50%
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1.5.1 Details for nominated liaison person

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

Name: Aileen Stewart (Senior Stakeholder Adviser)

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

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

1.5.2 Notification procedure in the event of changed details

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

1.6 Environmental Management Framework

OPGGS(E)R 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;

1.6.1 Santos Environment, Health and Safety Policy

The activity will be conducted in accordance with the Santos Environment, Health and Safety Policy presented
in Appendix A and 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 6, 7 and 8 reflect Santos’ Environment, Health and Safety Policy, detailing and evaluating impacts
and risks from planned and unplanned events and providing control measures with set performance
outcomes, standards, and measurement criteria to ensure environmental performance is achieved.

1.6.2 Relevant environmental legislation

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

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment

Description of the activity

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

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

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

2.1 Activity overview

This EP provides for drilling, evaluating, well testing, and abandonment activities related to exploration and
appraisal drilling utilising a jack-up MODU (as described in Section 2.3) in Commonwealth permit areas
WA-437-P, WA-438-P and WA-541-P. Activities included in the EP are:

+ movement of the MODU

+ MODU and vessel commissioning activities (e.g., equipment testing, tank flushing)
+ deployment and recovery of jack-up legs

+ riserless drilling

+ drilling with a closed-circulating fluid system

+ installing casing strings

+ operation of a blow-out preventer (BOP)

+ drilling using water-based drilling fluid systems

+ use of lost circulation materials (LCM)

+ cementing

+ use and discharge of chemicals and additives for drilling, evaluation, testing and abandonment
activities

+ well evaluation, including logging-while-drilling, wireline logging, hydrocarbon sampling, vertical
seismic profiling (VSP) and coring

+ well testing (sampling, clean up, and flaring)

+ permanent abandonment (P&A) activities including pulling casing strings, setting permanent cement
barriers and removal of casings and wellheads

+ side-track drilling, re-drilling sections and re-spud

+ general MODU operations including the use of support vessels, helicopters and remotely operated
vehicles (ROV).

A summary of the activity is provided in Table 2-1.
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Table 2-1: Summary of key activity

GENERAL DETAILS

EP Expiry Date

Five years from NOPSEMA acceptance date

Operational Area

MODU Type

Area within Commonwealth permit areas WA-437-P, WA-438-P and WA-541-P
with water depths of approximately 30 to 110 m

OPERATIONAL ACTIVITIES

Jack-up MODU

In-Field MODU No.

One MODU will be involved with the exploration and appraisal wells covered by
this EP

Support Vessel Type

Offshore multi-purpose
Offshore supply
Anchor handling

No. of Wells

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

DRILLING & EVALUATION ACTIVITIES
Up to 12

Estimated Total Well Depth

3,000 m to 6,000 m

Estimated Activity Durations

35 to 80 days per well

Drilling Fluid Type

Water-based drilling fluids only

Well Testing Yes
VSP Yes
Well Suspension No
Well Re-Entry No

Well Abandonment

All wells to be permanently abandoned (P&A)

2.1.1 Location and operational area

The operational area is shown in Figure 1-1. The MODU will be located within permit areas WA-437-P,
WA-438-P and WA-541-P within Commonwealth waters of Australia.

Water depths over the operational area range from approximately 30 m to 110 m.

The relative distances of key islands/mainland from the closest point in the operational area are provided in
Table 2-2. The shortest distance is shown to ensure conservatism in the impact assessment of the EP,
although it is unlikely the drilling activity will be conducted as close to the operational area borders.

Santos Ltd | SO-00-BI-20003
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Table 2-2: Distances of key islands/mainland from the operational area

Islands/Mainland Relative Distance and Direction

Bedout Island 10km S

De Grey River-mouth 50 km S
Eighty Mile Beach (Cape Keraudren) 58 km SSE
Port Hedland 99 km SW
Karratha 182 km SW
Broome 245 km ENE

2.1.2 Exclusion zone

Within the operational area, activities will be undertaken over smaller areas within the MODU exclusion zone.
The exclusion zone is defined as a 500 m circular zone around the MODU centred at the rig’s surface location.
Only one MODU will be operating in the exclusion zone at any point in time; however, multiple support
vessels and helicopters may be operating in the same area at any one time.

2.1.3 Timing and duration

Activities are scheduled to commence in Q3 2021 subject to obtaining all regulatory and business approvals.
The timing of subsequent activities has not been finalised. This EP assumes the activities may be undertaken
at any time of year over the five year validity of this EP.

For a typical exploration or appraisal well, the activity duration is expected to be between 35 and 80 days of
continuous well operations (24 hours per day, seven days per week). It is possible that the Activity duration
may increase if technical difficulties or interruptions are encountered (e.g., equipment failures, weather, etc).
It is envisaged that well activities are conducted in multiple campaigns; i.e., a MODU arriving to drill one or
more wells in a period between two and six months, after which the MODU leaves the operational area.

To ensure conservatism, the EP is assessed for the activity occurring at any time of year over a five-year
period, for the maximum duration of the activity (80 days per well).

2.1.4 Wells and locations

Up to 12 wells are planned with an allowance for re-spud and sidetrack if necessary. The exact locations of
wells are subject to further geological interpretation and detailed engineering. Re-spud is allowed for as a
contingency in all wells.

2.1.5 Concurrent activities

One MODU is required for undertaking drilling any well under this EP within any one of the three permit
areas. However, Santos may plan to undertake drilling activities with another MODU in permit area WA-437-P
(as part of the Dorado development) within the same period as this EP’s validity. Due to the presence of
exclusion zones around the MODUs, they will remain more than 3 nm apart within the operational area,
although the distance will likely be much greater in the event that the activities do occur concurrently.

No Dorado development wells are covered by this EP.

2.2 Equipment spread

2.2.1 Mobile offshore drilling unit

All wells will be drilled with a jack-up MODU. The MODU will be towed into position at each well location by

one or more support vessels. When in position, the legs are jacked down to the seabed. Once at the desired
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location and with the MODU stationary, the legs are lowered to be fully in contact with the seabed (rig
becomes ‘pinned’). The MODU then self-elevates out of the water and above maximum expected sea
conditions to commence drilling operations.

2.2.2 Support vessels

Typically, only two support vessels will be required to assist the MODU. However, this EP accounts for up to
four (used for towing, equipment and material transfers, standby operations and emergency response). The
support vessels are yet to be confirmed but are usually offshore multiple purpose or anchor handling vessels.

Equipment and material transfers may include, but are not limited to, crew supplies, hydrocarbons (diesel,
engine oil, hydraulic fluids, grease, etc) bulk drilling products, MODU and drilling equipment, and waste.
MODU cranes will be used for transfers between the MODU and support vessels.

Bulk products will also be transferred via hose from the support vessels and the MODU. Such products include
drilling fluids and solids, brine, drilling water, cement and fuel oil (diesel).

At least one support vessel will remain available on standby to the MODU within the distance defined in the
Safety Case (nominally three nautical miles).

2.2.3 Remotely operated vehicle

An observation-class ROV will be available on site. It is likely that the ROV will be operated from the MODU.
However, it could also be operated from a support vessel.

2.2.4 Helicopters

Helicopters will be used primarily for crew change and medevac, and occasionally equipment and material
transfers. Helicopter flights will occur a minimum of three times a week, dependent on the progress of the
drilling program and logistical constraints.

2.3 Dirilling activities
2.3.1 Drilling phases

The following high-level phases describe the planned drilling activity for each well:
+ Move the MODU to location, position MODU, pre-load and jack-up to operational elevation.
+  Drill conductor hole and run and cement conductor.

+  Drill surface hole section.

+ Run and cement surface casing.

+ Install surface wellhead and BOP.

+ Pressure-test BOP.

+ Drill intermediate hole section(s).

+ Run and cement intermediate strings.

+ Drill remaining sections to well total depth (TD).

+ Run well evaluation program (wireline logging, cores, vertical seismic profiling).
+ Plug and abandon the well.

+ Demobilise the MODU or commence drilling of another well in the same area.
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2.3.2 Move in and rig up

The MODU is moved into position with the legs jacked up to avoid contact with the seabed. Once at the
desired location (with the MODU stationary), the legs are lowered to be fully in contact with the seabed. The
MODU then raises itself approximately 1 m above the sea level and pre-loading is conducted (this verifies
that the seabed will provide adequate foundation to support the MODU). The MODU then raises itself to
approximately 35 m above the sea surface, and the cantilever will be skidded out and final preparations for
drilling are completed.

2.3.3 Dirilling fluids
Only water-based muds (WBM) will be used for the activity.

The surface hole section (or intervals) will be drilled using seawater and pre-hydrated gel sweeps to clean
the hole. This fluid will exit the well at seabed while drilling the hole to install the surface casing.

Once the surface casing is installed, thereby establishing a closed circulating system, the remainder of the
well will be drilled with a weighted brine/shale-inhibited WBM. The WBM will be discharged from the MODU
at sea surface either on cuttings (refer to Section 2.3.5) or from surface storage tanks/mud pits when no
longer required.

Aqueous-based LCM will be available to pump should downhole losses occur.

2.3.4 Drilling chemicals

Chemicals required for drilling operations include, but are not limited to, brines, acids, weighting materials,
water-soluble polymers, pH controllers, alkalinity controllers, defoamers, detergents and contingency lost
circulation materials, as well as cement, cement additives and spacers. Tracer dyes may also be used for leak
detection and cementing operations.

2.3.5 Drilled solids (cuttings)

Similar to drilling fluids, cuttings for the conductor hole section will exit the wellbore at the seabed. Cuttings
for the surface hole section will exit the well from the conductor at sea-level.

Cuttings for the remaining hole sections to TD will be discharged at sea level after being removed from the
WBM system through the MODU'’s solids control system. The solids control system comprises shale shakers
and, if required to remove ultra-fine solids in the recovered drilling fluid, centrifuges.

2.3.6 Cement operations

Primary cement jobs are planned for cementing the conductor surface casing and intermediate casing strings
in place. These cement jobs will provide a structural base for the well and are critical to well integrity. The
majority of cement pumped remains downhole, but minor volumes may be discharged at the seabed (when
cementing conductor) or at surface (when flushing lines or tanks). Some cement may be mixed and
discharged as part of cement unit commissioning prior to the start of a campaign if the cement unit/pump
has not been used before or in a considerable period of time.

Abandonment cement plugs are planned to safely plug and abandon the wells. The final abandonment
program will ensure moveable hydrocarbons (identified while drilling) are isolated per the
NOPSEMA-accepted Well Operations Management Plan (WOMP).

During cementing operations, surface cementing equipment and lines will need to be flushed, washed and
cleaned with water to prevent hard setting. The residual cement and wash water will be discharged to sea
after each cement job.
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Cement spacer in well returns and residual surface tank volumes will also be discharged to sea during
cementing operations. Tracer dyes may be used during cementing operations for detection purposes.

2.3.7 Well re-spud and side-track drilling

Should drilling difficulties be experienced meaning the well cannot progress, contingency options exist to
either cement up the existing hole above the trouble zone and side-track drill the well around the problem,
or in extreme circumstances, plug and abandon the existing wellbore, and re-drill the well from the seabed
surface.

These activities may require additional rig moves within the operational area, and would require additional
time on location and an increase in the excavated rock volume (i.e., cuttings),drilling fluids and cement
consumed compared to the planned activity.

A re-spud and/or side-track drilling would only be exercised should drilling difficulties be experienced and is
not considered a new stage of the petroleum activity. If required, a re-spud would be within 1 km of the initial
well location, but most likely within 50 m. Any re-spud and/or side-track are not considered new stages of
the petroleum activity.

2.3.7.1 Well control

Santos ensures control of wells through control measures incorporated into the well design, drilling
procedures, mud selection, personnel training and equipment maintenance and testing. Well control
requirements are detailed within the NOPSEMA-approved WOMP and the MODU Safety Case and well
specific Safety Case Revisions.

2.3.8 Well evaluation

Well evaluation involves the collection of data on the well and surrounding formation. Downhole formation
evaluation will be performed which may include wireline logging (including potential radioactive sources
downhole), VSP and coring.

Well testing may also occur on any of the wells to ascertain the pressure, flow characteristics and composition
of the reservoir fluids. During well testing, hydrocarbons (oil and/or gas) and potentially formation water will
be produced from the reservoir. All hydrocarbons will be flared (combusted) using burners or contained
within appropriate sampling bottles or tanks. Marine discharges typically occur during well testing, such as
treated recovered formation water and brine, and cooling (deluge) water. Any water recovered will be
treated to remove oil prior to being discharged to the marine environment. A steam heat exchanger may be
used in well testing and this results in heated water (i.e., fresh or seawater) being discharged to the marine
environment.

A well test duration is typically up to three days, and multiple well tests are possible on different zones within
a single well. At the end of the well test, the well is secured and the process and handling facility rigged down
and demobilised.

2.3.9 Abandonment

At the end of drilling and evaluation activities, the wells will be permanently abandoned. A permanent
abandonment is performed by setting and verifying appropriate permanent barriers in the well (cement
plugs). The casings and wellhead would be removed below the seabed and recovered leaving the seabed
clear.

2.3.10 Cyclone response

Standard well suspension equipment will be available offshore to safely install temporary barriers should the

MODU require emergency evacuation for any reason.
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2.3.11 Logistics and support activities

MODU refuelling in the operational area may occur during the activity. In-water refuelling of support vessels
or helicopters will not take place within the operational area.

Helicopters will be used to transfer crew and equipment, and assist in Health, Safety, Environment (HSE) or
operational emergencies as required. During the activity, ROV surveys may be completed from the support
vessels (or the MODU) within the operational area. In the event of an emergency, fire-fighting systems will
be available on vessels and the MODU which may include aqueous film forming foam (AFFF). Routine and
contingency testing of the systems and the AFFF may be undertaken as it is critical for emergency response
preparedness.

2.3.12 End of activity

The activity ends once a well has been P&A and the MODU and all support vessels have departed the
operational area. The surface wellhead will be removed. No equipment will be left above the seabed.
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3 Description of the environment

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

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

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

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

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

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

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

(e) the presence of a listed migratory species within the meaning of that Act;
(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 by the activity, both from planned and unplanned events associated with
the activity. The description of the environment applies to two areas: the operational area (the area within
the planned activity will occur), and the environment that may be affected (EMBA) by unplanned events.
These are shown in Figure 3-1.

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

3.1.1 Protected Matters Search Tool reports

Protected Matters Search Tool (PMST) searches were undertaken on the operational area and the EMBA.
The PMST searches were completed using the exact coordinates that are utilised 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.

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

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

provided the reports and coordinates to ensure transparency.
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3.1.2 Determining the environment that may be affected

Stochastic hydrocarbon dispersion and fate modelling, applied to the worst case spill scenario for the
operational area identified as relevant to the activity (Section 7.1), was undertaken to inform the EMBA.
Stochastic modelling is created by overlaying hundreds of individual hypothetical oil spill simulations from an
oil spill into a single map, with each simulation subject to a different set of metocean conditions drawn from
historical records. Stochastic modelling is completed to reduce uncertainty in risk assessment and spill
response planning.

The modelling considered four key physical or chemical phases of hydrocarbons that pose differing
environmental and socioeconomic risks: surface, entrained, dissolved aromatic and shoreline accumulated
hydrocarbons. The modelling used defined hydrocarbon exposure values, as relevant, to identifying an area
that might be contacted by hydrocarbons, environment risk assessment and oil spill response planning, for
the various hydrocarbon phases. Refer to Table 3-2 for the exposure values used and to Section 7.5 for
further information about the reasons why these exposure values have been selected and how they relate
to the risk assessment.

While the EMBA represents the largest possible spatial extent that could be contacted by any of the worst-
case spill events modelled, an actual spill event is more accurately represented by only one of the simulations
from the stochastic modelling, resulting in a much smaller spatial footprint in the event of an actual spill.
Modelling of a single simulation, representative of a single spill event is termed deterministic modelling. An
example of a deterministic run is illustrated in Figure 3-1 to demonstrate a more realistic spatial extent for
the worst-case spill event (i.e., a deterministic EMBA — using low exposure values). The deterministic EMBA
for this EP is a single simulation from the worst case scenario described in Section 7.6.1.2, which is a surface
release of hydrocarbons from a loss of well control (Section 7.6).

3.1.2.1 Modelling locations

Given the large operational area provided in this EP, three locations (Table 3-1) were selected to simulate a
worst case spill event from, and to ensure the worst-case potential impacts were captured. Locations that
were closest to sensitive receptors were selected as provided in Table 3-1.

Table 3-1: Hydrocarbon spill modelling locations

Modelling Rationale for location selection

) Latitude Longitude
Location g

Bedout West WA-541-P | 19°24'08.7" S 117°55'44.6" E Closest point to southern Australian Marine
Parks (AMPs) such as Dampier

Bedout North WA-437-P | 18°46'32.1"S 118°59'55.9" E Closest point to Rowley Shoals MP and Argo-
Rowley Terrace AMP

Bedout South WA-438-P | 19°27'40.9" S 119°19'42.3"E Closest point to Eighty Mile Beach, Eighty
Mile Beach AMP and Bedout Island

To ensure a representative EMBA was correctly assessed in this EP, the EMBA for each of the modelled areas
(Figure 3-1) were combined to create the greatest extent of a potential spill with the area and create one
defined EMBA (Figure 3-2).
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3.1.2.2 Hydrocarbon exposure values

The EMBA is based on stochastic modelling, using low exposure values (Table 3-2). 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 each location.

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

These three locations are shown in Figure 3-2. The low exposure values are used as a predictive tool to set
the outer boundaries of EMBAs and may not necessarily result in ecologically significant impacts. To inform
the evaluation of potential environmental consequences of a hydrocarbon release (impact assessment),
modelling is undertaken using higher exposure values (the concentrations at which environmental
consequences may result). The higher exposure values are known as ‘moderate’ and ‘high’ are further
explained in Section 7.5.2. Applying the same method used to determine the EMBA, spatial areas were
derived for moderate and high exposure values, as illustrated on figures throughout Section 3.

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

Table 3-2: 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 are 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 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 DAWE PMST outputs for the operational area and EMBA are available in Appendix C.

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

3.2.1 Physical environment

3.2.1.1 Bioregions

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

Table 3-3: Integrated Marine and Coastal Regionalisation of Australia 4.0 provincial bioregions relevant
to the activity

Bioregion Operational Area EMBA

Northwest Shelf Province v

Northwest Province

Northwest Transition

Northwest Shelf Transition

Timor Province

Central Western Transition

Central Western Shelf Transition

Central Western Shelf Province

Central Western Province

Southwest Shelf Transition

Southwest Shelf Province

Southwest Transition

Southern Province

Christmas Island Province

DN N N N N NG A N R N N R N N A N I NG N N

M YX|IX XXX |IX[X[X[|X[X[X|X|X

Great Australian Bight Shelf Transition
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3.2.2 Benthic habitats

3.2.2.1 Operational area

The operational area does not contain any shoreline habitat. The nearest landmasses are Bedout Island and
De Gray River-mouth, located approximately 9 km and 50 km to the south of the operational area,
respectively.

The operational area is in water depths ranging from 30 m to 110 m, depths which are unlikely to receive
significant concentrations of light (Burke et al., 2001) and are therefore unlikely to sustain light-dependent
benthic organisms such as hard corals or algae.

An RPS benthic habitat and community survey was conducted in 75 m to 138 m water depths and overlaps
the operational area. As the RPS survey was undertaken within the operational area in the northern part of
WA-437-P, this information is relevant to this EP and is considered representative of the benthic habitat in
the rest of the operational area. The RPS survey (2019) showed the benthic habitats across the operational
area were broadly homogenous and comprised of two main types — silt/sand sediment and low relief hard
substrate habitats. Soft sediment habitats were more widespread and often supported by sparse to medium
density tube worm communities where the sediments were finer and appeared more stable (not rippled by
seabed currents). Areas of coarser bare sand were generally rippled, indicating they are being moved by
seabed currents. These more mobile sediments tend to support less well-developed biotic assemblages.

Most of the area of soft sediment is underlain by a hard pavement reef. Where the reef is exposed, it has
been colonized by epibiota. The epibiotic assemblages were dominated by filter-feed

The operational area is approximately 130m from the Ancient Coastline (KEF) along the 125 m contour
(Figure 3-10) as defined by Santos data. The ancient coastline KEF is defined by the depth range 115 to 135
m in the Northwest Shelf Province and Northwest Shelf Transition provincial bioregions (defined in Integrated
Marine and Coastal Regionalisation of Australia 4.0). Where the ancient, submerged coastline provides areas
of hard substrate higher biological diversity habitat may be present. Little detailed knowledge is available for
this area but the hard substrate of the escarpment is known to support sponges, corals, crinoids, molluscs,
echinoderms (DSEWPaC, 2012).

KEFs have been identified by DAWE on the basis of advice from scientists provided in workshops about the
ecological processes and characteristics of the broader region. To create a spatial representation of KEFs for
Marine Bioregional Planning, some interpretation of the information was required. DAWE state that “every
effort to use the best available spatial information and best judgement on how to spatially represent the
features based on the scientific advice provided. This does not preclude others from making their own
interpretation of available information” (DoE, 2006).

More recent and accurate bathymetry data obtained during the Capreolus seismic survey in 2015 has enabled
Santos to define more accurately the spatial extent of the ancient coastline at 125 m KEF by using the 115 m
and 135 m bathymetry contours to define the ancient coastline. The operational area does not overlap with
the KEF as the boundary of the operational area is 110m due to the operating limits of a jack-up MODU.

3.2.2.2 Islands

No islands or emergent reef systems are located within the operational area. Several islands and emergent
reefs are located within the EMBA in close proximity to the operational area that provide intertidal and
shoreline habitats for a variety of marine fauna and ecological communities. These islands and reefs are
summarised below.

Bedout Island is located 9.4 km south of the operational area and is an A-class nature reserve. The island is a

low and undulating, 0.3 km? sandy cay on limestone bedrock, heavily vegetated with Spinifex longifolius.
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Bedout Island supports breeding birds such as masked booby, white-bellied sea eagle, silver gull, crested tern
and lesser crested tern (BirdLife International, 2018). Burbidge et al. (1987) report numbers of occupied nests
of brown booby (approximately 10,000 one of the largest colonies in Western Australia), masked booby
(approximately 178) and lesser frigate bird (2,290) surveyed in 1984 on Bedout Island. Bedout Island is fringed
by coral reef and provides seabird and turtle foraging habitat.

North Turtle Island is an A-class nature reserve located 44 km south of the operational area A. The island is
fringed by coral reef and provides turtle and seabird nesting and foraging habitat (BHP, 2011; Davidson and
Thomas-Dans, Landscope article, undated).

Bedwell Island on Clerke Reef and Cunningham Island on Imperieuse Reef are located 160 km and 118 km
respectively from the operational area and consist of unvegetated sand cays about 2 m and 3.7 m high
respectively. Bedwell Island is home to one of only two colonies of red-tailed tropicbirds in WA (the other
being located at Ashmore Reef and Cartier Island), along with several other bird species. Bedwell Island also
provides occasional nesting habitat for a small number of hawksbill and green turtles. Both Bedwell Island
and Cunningham Island are known resting sites for migratory birds (DoEC, 2007).

Rowley Shoals, located 110 km from the operational area, comprises three distinct reef systems, Imperieuse
Reef, Clerke Reef and Mermaid Reef, each located approximately 30 to 40 km apart. The reefs rise vertically
to the surface from depths of between 500 and 700 m. Mermaid Reef includes low lying sandy cays which
are completely submerged at high tide and therefore fall under Australian Government jurisdiction
(Commonwealth waters). The other two reefs, Clerke Reef and Imperieuse Reef are emergent reefs with
sandy islets above the high-water mark and are managed as the WA Rowley Shoals Marine Park (MP). The
marine reef fauna of the Rowley Shoals is considered to be exceptionally rich and diverse, including species
typical of the oceanic coral reef communities of the Indo-West Pacific. As many of these species are not found
in the inshore tropical waters of northern Australia, such populations are of regional significance (DSEWPaC,
2012a).
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Table 3-4: Habitats associated with receptors identified within the environment that may be affected
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Coral reefs X X v v X X Unplanned
Seagrass X X v X v X X X Hydrocarbon release due to subsea or surface loss of well
control.
Macroalgae X X v v v X v v X v v X X v v v Diesel release from vessel collision.
Planned
Seabed disturbance.
Benthic Habitats
Planned operational discharges.
Non-coral benthic v v v v v v v v v v v v v v v v Unplanned
invertebrates Hydrocarbon release due to subsea or surface loss of well
control.
Diesel release from vessel collision.
Unplanned release of solids.
Mangroves X X v X v X v v X X X X X v X X Unplanned
Intertidal Hydrocarbon release due to subsea or surface well release.
. v v v v v v v v v . .
Shoreline latforms X X X X X X X Diesel release from vessel collision.
p
Habitats
Sandy beaches X X X X X X X X v X
Rocky shorelines X v v X v X X X X v
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3.2.3 Protected and significant areas

Protected and significant areas identified in the operational area and EMBA are listed in Table 3-5 and for
those in the EMBA are illustrated in Figure 3-4 to Figure 3-11. Note: protected and significant areas that are
terrestrial and not linked to the shoreline but occur in the EPBC Protected Matters search of the EMBA have
been excluded as they are not relevant with respect to hydrocarbon concentrations of floating oil, in-water
hydrocarbons (entrained and dissolved oil) and shoreline accumulations.

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

The operational area does not intercept any Australian or State Marine Parks, Management Areas or
Reserves, but is adjacent to the Eighty Mile Beach AMP. AMPs are recognised under the EPBC Act for
protecting and maintaining biological diversity and contributing to a national representative network of
marine protected areas. Management plans for AMPs have been developed and came into force on 1 July
2018. Under these plans AMPs are allocated conservation objectives (International Union for Conservation
of Nature [IUCN] Protected Area Category) based on the Australian IUCN reserve management principles in
Schedule 8 of the EPBC Regulations 2000. These principles determine what activities are acceptable within a
protected area under the EPBC Act. The management zones, associated with the AMPs, and the relevant
objectives are detailed in Table 3-6.

The EMBA overlaps a number of AMPs and state marine parks, management areas and reserves. These areas
are shown in Figure 3-4 and Figure 3-5 and are further discussed in Appendix D.

3.2.3.2 Key ecological features

KEFs which are components of the marine ecosystem that are considered to be important for biodiversity or
ecosystem function and integrity of the Commonwealth Marine Area, are also included in the EPBC Act
Protected Matters Database results (Appendix C). There are no KEFs within the operational area, but it is
approximately 130 m to the Ancient Coastline at 125 m Contour and 106 km to Mermaid Reef and
Commonwealth waters, both of which are present in the EMBA. Several other KEFs are present in the EMBA
as illustrated in Figure 3-10 and Figure 3-11.

3.2.3.3 Heritage areas

Australia’s heritage is managed by various levels of government and peak bodies that identify and list places
for their heritage values. Significant heritage places are identified and grouped (by type) into lists that guide
the protection and management of heritage values. No heritage areas are located within the operational
area, but several are within the EMBA. These areas are shown in Figure 3-6 and Figure 3-7 and are further
discussed in Appendix D.

3.2.3.4 Wetlands of national importance

Wetlands are a critical part of our natural environment. They protect our shores from wave action, reduce
the impacts of floods, absorb pollutants and improve water quality. They provide habitat for animals and
plants and many contain a wide diversity of life, supporting plants and animals that are found nowhere else.
No wetlands of national importance are located within the operational area, but several are within the EMBA.
Eighty Mile Beach is the closest Ramsar Wetlands of International Importance to the operational area and is
located 58 km south east of the operational area. These areas are shown in Figure 3-8 and Figure 3-9 and are
further discussed in Appendix D.
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Table 3-5: Distance from operational area boundary to protected areas, key ecological features and
threatened ecological communities

Distance to

Presence Presence .
Operational

in MEVA  in EMBA

Value/Sensitivity Name Status, Zone or IUCN Classification

Australian Marine Parks

Area

Oceanic Shoals Marine Park Multiple Use Zone (IUCN VI) v v 932 km
Montebello Marine Park Multiple Use Zone (IUCN VI) v v 214 km
Habitat Protection Zone (IUCN 1V) v v 585 km
Gascoyne Marine Park Multiple Use Zone (IUCN VI) v v 458 km
National Park Zone (IUCN II) v v 667 km
Recreational Use Zone (IUCN V) v v 559 km
Ningaloo Marine Park
National Park Zone (IUCN II) v v 578 km
Habitat Protection Zone (IUCN V) v v 135 km
Dampier Marine Park National Park Zone (IUCN II) v v 129 km
Multiple Use Zone (IUCN VI) v v 107 km
Eighty Mile Beach Marine Park Multiple Use Zone (IUCN VI) v 4 0.15 km
Multiple Use Zone (IUCN VI) v v 110 km
Argo-Rowley Terrace Marine Park | National Park Zone (IUCN 1) v v 396 km
Special Purpose Zone (Trawl) (IUCN VI) v v 127 km
Recreational Use Zone (IUCN V) v v 787 km
Ashmore Reef
Sanctuary Zone (IUCN IA) v v 781 km
Shark Bay Marine Park Multiple Use Zone (IUCN VI) v v 734 km
Carnarvon Canyon Marine Park Habitat Protection Zone (IUCN V) v v 804 km
Multiple Use Zone (IUCN VI) v v 220 km
Kimberley Marine Park Habitat Protection Zone (IUCN 1V) v v 367 km
National Park Zone (IUCN Il) v v 402 km
Mermaid Reef Marine Park National Park Zone (IUCN Il) v v 170 km
Cartier Island Marine Park Sanctuary Zone (IUCN IA) v v 779 km
Roebuck Marine Park Multiple Use Zone (IUCN VI) v v 219 km

Santos Ltd | SO-00-BI-20003
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Presence Presence Distance to
Value/Sensitivity Name Status, Zone or IUCN Classification inMEVA  in EMBA Operational
Area

Habitat Protection Zone (IUCN V) v v 946 km

Multiple Use Zone (IUCN VI) v v 923 km
Abrolhos Marine Park

National Park Zone (IUCN 1) v v 973 km

Special Purpose Zone (IUCN VI) v v 991 km

National Park Zone (IUCN 1) v v 1,286 km
Jurien Marine Park

Special Purpose Zone (IUCN VI) v v 1,230 km

Habitat Protection Zone (IUCN V) v v 1,397 km
Perth Canyon Marine Park Multiple Use Zone (IUCN VI) v v 1,408 km

National Park Zone (IUCN 1) v v 1,397 km

Habitat Protection Zone (IUCN V) v v 1,812 km

Multiple Use Zone (IUCN VI) v v 1,610 km
South-west Corner Marine Park National Park Zone (IUCN II) v v 1,595 km

Special Purpose Zone (IUCN VI) v v 1,604 km

Special Purpose Zone (Mining) v v 1,588 km

National Park Zone (IUCN II) X v 1,626 km
Eastern Recherche Marine Park

Special Purpose Zone (IUCN VI) X v 1,631 km

National Park Zone (IUCN II) X v 1,615 km
Bremer Marine Park

Special Purpose Zone (Mining) X v 1,619 km

Multiple Use Zone (IUCN VI) v v 1,360 km
Two Rocks Marine Park

National Park Zone (IUCN II) v v 1,380 km
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Distance to
Operational
Area

Presence Presence

Status, Zone or IUCN Classification in MEVA  in EMBA

Value/Sensitivity Name

State Marine Parks, Management Areas and Reserves

Barrow Island Marine

U i d (IUCN VI v v 274 k
Management Area nassigned ( ) m
Barrow Island Marine Park Unassigned (IUCN IA) v v 304 km
Marmion Marine Park General Use (IUCN II) X v 1,381 km
Montebello Islands Marine Park Multiple Use Zone (IUCN VI) v v 261 km
Muiron Islands Marine Unclassified (IUCN VI) v v 268 km
Management Area Conservation Area (IUCN IA) v v 443 km

National Park Zone (IUCN 1) v v 457 km
Ningaloo Marine Park

Recreational Use Zone (IUCN V) v v 469 km
Roebuck Multiple Use Zone (IUCN VI) X v 215 km

Sanctuary Zone (IUCN IA) v v 114 km

Recreation Zone (IUCN 11) v v 119 km
Rowley Shoals Marine Park

General Use (IUCN 11) v v 114 km

Unassigned (IUCN V) v v 120 km
Shark Bay Marine Park Multiple Use Zone (IUCN VI) v v 793 km

World and National Heritage Areas

Kormoran Shipwreck Sites

Lesueur National Park - X v 1,208 km
The Ningaloo Coast - v v 437 km
Shark Bay - v v 750 km
The West Kimberley v v 182 km
Dampier Archipelago (including B v v 155 km
Burrup Peninsula)

Batavia Shipwreck Site and

Survivor Camps Area 1629 — - v v 1,085 km
Houtman Abrolhos

Dirk Hartog Landing Site 1616 — B v v 841 km
Cape Inscription Area

HMAS Sydney Il and HSK B v v 1,020 km
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Value/Sensitivity Name

Ashmore Reef National Nature

Status, Zone or IUCN Classification

Commonwealth Heritage Places

Presence
in MEVA

Santos

Presence
in EMBA

Distance to
Operational
Area

Ashmore Reef National Nature

- v v 781 km
Reserve
Christmas Island Natural Areas - v 1,621 km
Garden Island - 1,430 km
Mermaid Reef — Rowley Shoals - v v 175 km
Ni loo Marine A -
ingaloo Marine Area B v v 456 km
Commonwealth Waters
Scott Reef and Surrounds —
urrod - v v 545 km
Commonwealth Area
Lancelin Defence Training Area X v 1,278 km

Wetlands of International Importance

Reserve i Y v 781km
Eighty Mile Beach - v v 58 km
Hosnies Spring - v v 1,623 km
Roebuck Bay - v v 233 km
The Dales - v v 1,634 km

Wetlands of National Importance

Ashmore Reef - v v 791 km
Eighty Mile Beach System - v v 58 km
oo A weporsne . s
Mermaid Reef - v v 180 km
Roebuck Bay - v v 233 km
Exmouth Gulf East - v v 421 km
;jii:n(’Port Hedland) Saltfields - v v 73 km
Shark Bay East - v v 751 km

Santos Ltd | SO-00-BI-20003

Page 41 of 400



Santos

Distance to
Operational
Area

Presence Presence
in MEVA in EMBA

Value/Sensitivity Name Status, Zone or IUCN Classification

Key Ecological Features

Ancient coastline at 125 m depth | - v v 130 m
contour
Ashmore Reef and Cartier Island - v v 280 km
and surrounding
Carbonate bank and t -

arbonate bank and terrace v v 838 km
system of the Sahul
C linking the Argo Ab I |-

ar}yon.s inking the Argo Abyssa v v 472 km
Plain with Scott Plateau
Canyons linking the Cuvier -
Abyssal Plain and the Cape Range v v 412 km
Peninsula

I j -

Com.monwea th waters adjacent v v 459 km
to Ningaloo Reef
Conti . j

ontlnen.tz?\l slope demersal fish v v 257 km
communities
Exmouth Plateau - v v 369
Glomar Shoals - v v 112 km
M id Reef and -

ermaid Reef an v v 106 km
Commonwealth waters
Seringapatam Reef and -
Commonwealth waters in the v 4 533 km
Scott Reef Complex
Wallaby Saddle - v v 960 km
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Distance to

Presence Presence .
Operational

in MEVA  in EMBA

Value/Sensitivity Name

Status, Zone or IUCN Classification

Area

Albany Canyons Group and

v 1,680 km
adjacent shelf break
Ancient tline bet -
ncient coastline between v 1,028 km
90 and 120 m depth
Cape Mentelle upwelling - v 1,595 km
Commonwealth marine -
environment surrounding the
v urrounding v 1,052 km
Houtman Abrolhos Islands (and
adjacent shelf break)
Commonwealth marine -
environment within and adjacent v 1,034 km
to the west coast inshore lagoons
Diamantina Fracture Zone - X 1,873 km
Naturaliste Plateau - v 1,635 km
Perth Canyon and adjacent shelf | -
break, and other west-coast v 1,087 km
canyons
Western d I sl d -
es <.arn emersa s ope.aTn 1 v 892 km
associated fish communities
Western rock lobster - v 998 km

Threatened Ecological Communities

Subtropical and Temperate
Coastal Saltmarsh

International Marine Parks and Reserves

Kawasan Konservasi Perairan
Nasional Laut Sawu Marine IUCN II v v 867 km
National Park

Vulnerable X v 1,130 km

Komodo National Park and
United Nations Economic and

IUCN Il v v 1,102 k
Social Council SCO-MAB m
Biosphere Reserve
Teluk Kupang Nature Recreation
pang IUCN V v v 995 km

Park

1 Note: While this KEF was included in the PMST results (Appendix C), it is not listed on the DAWE website as of January 2020.
https://www.environment.gov.au/sprat-public/action/kef/search
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Table 3-6: Management zones for the Australian and State Marine Parks found in the environment that

Management Zones

Australian Marine Parks

may be affected and the associated objectives

Objective

Multiple Use (IUCN VI)

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

Recreational Use (IUCN 1V)

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

Habitat Protection Zone
(IUCN IV)

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

National Park Zone
(IUCN 1)

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

Special Purpose Zone
(IUCN V1)

Sanctuary Zones

State Marine Parks

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

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

Special Purpose Zones

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

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

Recreation Zones

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

General Use Zones

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

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

Prescription/
Condition Number

relevant to the activities in this Environment Plan

Prescription/Condition

North-West MPNMP (DNP, 2018a)

Relevant Section of EP

4.29.8

4.2.8.8

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

+ an environment plan that has been accepted by
NOPSEMA, and

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

South-West MPNMP (DNP, 2018a)

Notwithstanding Section 4.2.8.1 (of the South-West
MPNMP), actions required to respond to oil pollution
incidents, including environmental monitoring and
remediation, in connection with mining operations
authorised under the OPGGS Act, may be conducted in all
zones without an authorisation issued by the Director,
provided that the actions are taken in accordance with:

+ an environment plan that has been accepted by
NOPSEMA

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

This EP

Section 4 (Stakeholder
Consultation), reporting
under Section 8 and the
OPEP

This EP

Section 4 (Stakeholder
Consultation), reporting
under Section 8 and the
OPEP

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

(DNP, 2018a; DNP, 2018b)

Approved action must be conducted in accordance with:

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

Regulations (2009)

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

(b) the EPBC Act

Appendix B (Legislation)

(c) the EPBC Regulations

This EP

the North-west Network Management Plan

(d)

This table

Santos Ltd | SO-00-BI-20003
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Prescription/
Condition Number

Prescription/Condition

Santos

Relevant Section of EP

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

Not applicable

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

Appendix B (Legislation),

and the OPEP

Person must provide the Director with information relating to
undertaking the Approved Actions (or gathered while
undertaking the Approved Actions), that is relevant to the
Director’s management of the Approved Zones.

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

2 If requested by the Director of National Parks, an Approved Section 8.8 (Reporting) and
Person must notify the Director prior to conducting Approved | the OPEP
Actions within Approved Zones.
Note: the timeframe for prior notice will be agreed to by the
Director of National Parks and the Approved Person.
3 If requested by the Director of National Parks, an Approved Not applicable
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Figure 3-4: Australian and State Marine Parks, Indonesian Protected Areas, Management Areas and Reserves in the vicinity of the operational area and
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Figure 3-6: Heritage areas in the vicinity of the operational area and northern part of the environment that may be affected
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Figure 3-7: Heritage areas in the vicinity of the operational area and southern part of the environment that may be affected
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Figure 3-8: Wetlands in the vicinity of the operational area and northern part of the environment that may be affected
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Figure 3-9: Wetlands in the vicinity of the operational area and southern part of the environment that may be affected
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Figure 3-10: Key ecological features in and near the operational area and northern part of the environment that may be affected
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Figure 3-11: Key ecological features in and near the operational area and southern part of the environment that may be affected
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3.2.4 Threatened and migratory fauna

The Protected Matters Search Tool (Appendix C) identified 175 listed threatened species and 110 migratory
species under the EPBC Act 1999. Of those, 56 listed species were identified as potentially occurring in marine
or shoreline habitats in the EMBA. 105 migratory species were identified as potentially occurring in the EMBA.
The Protected Matters Search Tool identified 19 listed threatened species and 38 listed migratory species
under the EPBC Act 1999 as having the potential to occur in the operational area.

An examination of the species profile and threats database showed that some listed threatened species are
not expected to occur in significant numbers in the marine and coastal environments due to their terrestrial
distributions. Species that may occur on shorelines include shorebirds, but terrestrial mammals, reptiles
(such as pythons) and bird species that do not have habitats along shorelines have been excluded. These
species will not come into contact with any potential oil spill and therefore are not discussed further.

Those listed as threatened species groups or vulnerable species groups and that have been identified as
potentially being present in the operational area, MEVA or the EMBA and the relevant planned and
unplanned events that may impact them are discussed in Table 3-8.

Appendix D provides a comprehensive description of species that may be present within the EMBA.
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Table 3-8: Environmental values and sensitivities — threatened and migratory marine fauna

Value/Sensitivity

MEVA Type of Presence EMBA
Presence

Operational

Relevant Events
Area Presence

EPBC Act Stat T fP T f P
ct Status ype of Presence Presence ype of Presence

Common Name Scientific Name

Protected Species and Communities: Fish and Sharks

Foraging, feeding or related Foraging, feeding or related Planned
vul b behaviour known to occur behaviour known to occur Foraging, feeding or related | Light emissions
ulnerable _ L
i ’ within area within area i . .
Whale shark Rhincodon typus Migratory v behhawour known to occur Noise emissions
Overlap with foragin within area - )
] 'p ) ging Drilling and cement discharges
biologically important area (BIA)
Planned operational discharges
Grey nurse shark (west Carcharias taurus (west Vulnerable N/A Species or species habitat v Species or species habitat
coast population) coast population) known to occur within area known to occur within area
Unplanned
Foraging, feeding or related Foraging, feeding or related
) ) Vulnerable, Species or species habitat may ging & ging & Hydrocarbon releases
Great white shark Carcharodon carcharias . o behaviour known to occur v behaviour known to occur
Migratory occur within area o s Non-hydrocarbon releases
within area within area
hab hab Marine fauna interaction
Species or species habitat Species or species habitat
Oceanic whitetip shark Carcharhinus longimanus | Migratory N/A .p P L. v .p P . Introduction of invasive marine
likely to occur within area likely to occur within area ]
species
Breeding likely to occur Breeding known to occur
Northern river shark Glyphis garricki Endangered N/A . 8 y v . 8
within area within area . .
Spill response operations
Vulnerable, Species or species habitat Breeding known to occur Breeding known to occur
Dwarf sawfish Pristis clavata . P P L L & v s &
Migratory known to occur within area within area within area
Vulnerable, Species or species habitat Species or species habitat
Largetooth sawfish Pristis pristis . N/A P P . v P P -
Migratory known to occur within area known to occur within area
. o Vulnerable, Species or species habitat Breeding known to occur Breeding known to occur
Green sawfish Pristis zijsron ) . o v o
Migratory known to occur within area within area within area
Species or species habitat likel Species or species habitat Species or species habitat
Narrow sawfish Anoxypristis cuspidata Migratory : . p' y P P o v P P o
to occur within area known to occur within area known to occur within area
Species or species habitat likel Species or species habitat Species or species habitat
Shortfin mako Isurus oxyrinchus Migratory P . p' y .p P o v .p P .
to occur within area likely to occur within area likely to occur within area
Species or species habitat likel Species or species habitat Species or species habitat
Longfin mako Isurus paucus Migratory P . p' y .p P L v .p P L
to occur within area likely to occur within area likely to occur within area
Species or species habitat Species or species habitat Species or species habitat
Reef manta ray Manta alfredi Migratory P P L P P o v P P o
known to occur within area known to occur within area known to occur within area
Species or species habitat likel Species or species habitat Species or species habitat
Giant manta ray Manta birostris Migratory P . p' y P P . v P P .
to occur within area known to occur within area known to occur within area
Species or species habitat Species or species habitat Planned
Blind gudgeon Milyeringa veritas Vulnerable N/A P P . 4 P P . -
known to occur within area known to occur within area Noise emissions
Species or species habitat Drilling and cement discharges
Balston’s pygmy perch Nannatherina balstoni Vulnerable N/A N/A v .p P o 8 &
likely to occur within area Planned operational discharges
Species or species habitat Species or species habitat
Blind cave eel Ophisternon candidum Vulnerable N/A P P o v P P o
known to occur within area known to occur within area
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Value/Sensitivity fo} tional MEVA Type of Presence EMBA
EPBC Act Status pergrions Type of Presence Presence Type of Presence Relevant Events
Common Name Scientific Name Area Presence Presence
Species or species habitat Unplanned
likely to occur within area Hydrocarbon releases
Porbeagle (mackerel Species or species habitat Non-hydrocarbon releases
gle | Lamna nasus Migratory X N/A v v P pecies 1 ) . .
shark) likely to occur within area Marine fauna interaction
Spill response operations
Protected Species and Communities: Marine Mammals
vul b Breeding known to occur within Foraging, feeding or related Breeding k Planned
ulnerable, . reeding known to occur
Humpback whale Megaptera novaeangliae Migratory v area v behaviour known to occur v within agrea Noise emissions
Overlap with migration BIA within area Drilling and cement discharges
Species or species habitat likely Foraging, feeding or related Foraging, feeding or related | Planned operational discharges
Endangered, L . . .
Blue whale Balaenoptera musculus Migrator v to occur within area v behaviour likely to occur v behaviour known to occur
& y within area within area
Unplanned
Foraging, feeding or related Foraging, feeding or related
Sei whale Balaenoptera borealis Vulnerable, v Species or species habitat likely v behagviogur likel fo occur 4 behagviogur likel fo occur rivdrocarbon releases
p Migratory to occur within area . y . y Non-hydrocarbon releases
within area within area
Marine fauna interaction
Vulnerable Species or species habitat likely Species or species habitat Foraging, feeding or related
Fin whale Balaenoptera physalus ) ’ v to occur within area v likely to occur within area v behaviour likely to occur ) )
Migratory o Spill response operations
within area
. . Species or species habitat ma Species or species habitat Species or species habitat
Bryde’s whale Balaenoptera edeni Migratory v P o P y v P p. . v .p P L
occur within area may occur within area likely to occur within area
Species or species habitat ma Species or species habitat Species or species habitat
Orca, killer whale Orcinus orca Migratory v P . P y v P P e v P p. .
occur within area known to occur within area may occur within area
Tursiops aduncus Species or species habitat likel Species or species habitat
Spotted bottlenose P . . : . p' : P P o Species or species habitat
. (Arafura/Timor Sea Migratory v to occur within area v known to occur within area v o
dolphin . known to occur within area
populations)
Species or species habitat Species or species habitat
Dusky dolphin Lagenorhynchus obscurus | Migratory X N/A v P P . v .p P o
known to occur within area likely to occur within area
Australian snubfin Breeding known to occur Species or species habitat
. Orcaella heinsohni Migratory X N/A v o & v P P o
dolphin within area known to occur within area
Species or species habitat ma Foraging, feeding or related
. P o P v g. & & Breeding known to occur
Dugong Dugong dugon Migratory v occur within area v behaviour known to occur 4 o
o within area
within area
Species or species habitat may Breeding known to occur Foraging, feeding or related
Sperm whale Physeter macrocephalus Migratory v occur within area v within area v behaviour known to occur
within area
Indo-Pacific humpback . . . Species or species habitat may Breeding known to occur Breeding known to occur
. Sousa chinensis Migratory v e v . v s
dolphin occur within area within area within area
Endangered Foraging, feeding or related Breeding known to occur
Southern right whale Eubalaena australis . g ’ X N/A v behaviour likely to occur v . &
Migratory within area within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Breeding known to occur

Foraging, feeding or related

Protected Species and Communities: Marine Reptiles

Pygmy right whale Caperea marginata Migratory X N/A v within area v behaviour likely to occur
within area
Species or species habitat Breeding known to occur
Australian sea lion Neophoca cinerea Vulnerable X N/A v .p P o v _ 8
likely to occur within area within area
Balaenoptera Species or species habitat Species or species habitat
Antarctic minke whale p ) Migratory X N/A v .p P o v .p P o
bonaerensis likely to occur within area likely to occur within area

known to occur within area

Criticall Species or species habitat ma v Species or species habitat Species or species habitat
Short-nosed seasnake Aipysurus apraefrontalis Y v P i P y P P _ v P P -
Endangered occur within area known to occur within area known to occur within area
Criticall Species or species habitat ma v Breeding known to occur Species or species habitat
Leaf-scaled seasnake Aipysurus foliosquama y v P o P y . 8 v P P o
Endangered occur within area within area known to occur within area
Endangered, Species or species habitat v Breeding known to occur Breeding known to occur
Loggerhead turtle Caretta caretta . 8 v P P - L & v L &
Migratory known to occur within area within area within area
Vulnerable, Species or species habitat v Breeding known to occur Breeding known to occur
Green turtle Chelonia mydas . v P P . L. & v L &
Migratory known to occur within area within area within area
Species or species habitat likely v Breeding known to occur Foraging, feeding or related
. Endangered, . o .
Leatherback turtle Dermochelys coriacea Migrator v to occur within area within area v behaviour known to occur
8 y within area
Vulnerable, Species or species habitat v Breeding known to occur Breeding known to occur
Hawksbill turtle Eretmochelys imbricata ) v P P . o & v o &
Migratory known to occur within area within area within area
Congregation or aggregation v Foraging, feeding or related
Vulnerable, known to occur within area behaviour known to occur Breeding known to occur
Flatback turtle Natator depressus . v o . ithi v o
Migratory Overlap with internesting buffer within area within area
BIA
v Species or species habitat Foraging, feeding or related
Olive Ridley turtle Lepidochelys olivacea Endangered X N/A likely to occur within area v behaviour known to occur
within area
v Species or species habitat Species or species habitat
Saltwater crocodile Crocodylus porosus Migratory X N/A .p P o v .p P .
likely to occur within area likely to occur within area
Protected Species and Communities: Marine Birds
Breeding likely to occur within v Breeding known to occur Breeding known to occur
Roseate tern Sterna dougallii Migratory v & v o & v o &
area within area within area
v Breeding known to occur Breeding known to occur
Little tern Sternula albifrons Migratory X N/A L & v L &
within area within area
v Breeding known to occur Breeding known to occur
Masked booby Sula dactylatra Migratory X N/A . & v . &
within area within area
. Breeding known to occur within v Breeding known to occur Breeding known to occur
Brown booby Sula leucogaster Migratory v o v o
area within area within area
Species or species habitat Breeding known to occur
Red-footed Booby Sula sula Migratory X N/A v P P v &

within area

Planned

Light emissions

Noise emissions

Drilling and cement discharges

Planned operational discharges

Unplanned
Hydrocarbon releases

Non-hydrocarbon releases

Marine fauna interaction

Spill response operations

Planned

Light emissions

Noise emissions

Atmospheric emissions
Drilling and cement discharges

Planned operational discharges

Unplanned
Hydrocarbon releases
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of Presence

EMBA
Presence

Type of Presence

occur within area

within area

Critically Species or species habitat may Species or species habitat Species or species habitat
Curlew sandpiper Calidris ferruginea Endangered, v occur within area v known to occur within area v k:own to ofcur within area
Migratory
red knot Calidris canutus Endangered, v Species or species habitat may v Roosting known to occur v Species or species habitat
Migratory occur within area within area known to occur within area
Critically Species or species habitat Roosting known to occur
Great knot Calidris tenuirostris Endangered, X N/A v may occur within area v within agrea
Migratory
Endangered, Species or species habitat Species or species habitat
Southern giant petrel Macronectes giganteus . g X N/A v P P . v P p. .
Migratory known to occur within area may occur within area
Criticall Roosting known to occur
Numenius y Species or species habitat may o 8 Species or species habitat
Eastern curlew o Endangered, v o v within area v o
madagascariensis . occur within area known to occur within area
Migratory
Roosting known to occur Roosting known to occur
Little curlew Numenius minutus Migratory X N/A v within agrea v within agrea
whimbrel Numenius phacopus | Migratory x | s | Spedesorspecieshabitat || Roosting known to occur
Pachyptila turtur Breeding known to occur Species or species habitat
Fairy prion Vulnerable N/A v v
yp subantarctica X / within area known to occur within area
Species or species habitat ma Species or species habitat Breeding known to occur
Common noddy Anous stolidus Migratory v P o P y v P P . v o &
occur within area known to occur within area within area
Species or species habitat likel Breeding known to occur Species or species habitat
Streaked shearwater Calonectris leucomelas Migratory v P . p- y v o & v P P o
to occur within area within area known to occur within area
Species or species habitat likel Species or species habitat Breeding known to occur
Lesser frigatebird Fregata ariel Migratory v P . p' Y v P P s v L g
to occur within area known to occur within area within area
Species or species habitat ma Roosting known to occur Species or species habitat
Common sandpiper Actitis hypoleucos Migratory v P o P v v o & v P P o
occur within area within area known to occur within area
Roosting known to occur Roosting known to occur
Ruddy turnstone Arenaria interpres Migratory X N/A v within agrea v within agrea
Species or species habitat ma Roosting known to occur Roosting known to occur
Sharp-tailed sandpiper Calidris acuminata Migratory v P o P y v e & v e &
occur within area within area within area
Sanderlin Calidris alba Mizrator X N/A v Species or species habitat v Roosting known to occur
& & y known to occur within area within area
Species or species habitat ma Roosting known to occur Species or species habitat
Pectoral sandpiper Calidris melanotos Migratory v : o P y v o & v P P .
occur within area within area known to occur within area
Species or species habitat Roosting known to occur
Red-necked stint Calidris ruficollis Migratory X N/A v klr':own to o:cur within area v within agrea
Breeding known to occur Roosting known to occur
Long-toed stint Calidris tenuirostris Migratory X N/A v within agrea v within agrea
Species or species habitat ma Roosting known to occur Breeding known to occur
Osprey Pandion haliaetus Migratory v P P y v & v &

within area

Santos

Relevant Events

Non-hydrocarbon releases

Marine fauna interaction

Spill response operations
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Roosting known to occur

Roosting known to occur

within area

Red-necked phalarope Phalaropus lobatus Migrator N/A v v
P P p & y X / within area within area
Roosting known to occur Roosting known to occur
Ruff (Reeve) Philomachus pugnax Migratory X N/A v e 8 v e 8
within area within area
Roosting known to occur Roosting known to occur
Pacific golden plover Pluvialis fulva Migratory X N/A v e & v e &
within area within area
Breeding known to occur Roosting known to occur
Grey plover Pluvialis squatarola Migratory X N/A v o & v e &
within area within area
Species or species habitat Breeding known to occur
Australian fairy tern Sternula nereis nereis Vulnerable X N/A v .p P o v s &
likely to occur within area within area
Breeding known to occur Species or species habitat
Fork-tailed swift Apus pacificus Migratory X N/A v o 8 v .p P o
within area likely to occur within area
Species or species habitat Breeding known to occur
Wedge-tailed shearwater | Ardenna pacifica Migratory X N/A v P P e v . 8
known to occur within area within area
Criticall Species or species habitat
Northern Siberian Limosa lapponica y P P e Species or species habitat
) . o Endangered, X N/A v known to occur within area v o
bar-tailed godwit menzbierii . known to occur within area
Migratory
Roosting known to occur Species or species habitat
Bar-tailed godwit Limos lapponica Migratory X N/A v e & v P P .
within area known to occur within area
Breeding known to occur Roosting known to occur
Black-tailed godwit Limosa limosa Migratory X N/A v o & v e &
within area within area
Breeding known to occur Breeding known to occur
White-tailed tropicbird Phaethon lepturus Migratory X N/A v o & v o &
within area within area
Breeding known to occur Breeding known to occur
Red-tailed tropicbird Phaethon rubricauda Migratory X N/A v o & v o &
within area within area
Species or species habitat ma Breeding known to occur Breeding known to occur
Greater frigatebird Fregata minor Migratory v P . P y v L & v L g
occur within area within area within area
Breeding known to occur Breeding known to occur
Caspian tern Hydroprogne caspia Migrator N/A v v
P yaroprog P & 4 X / within area within area
Roosting known to occur Breeding known to occur
Bridled tern Onychoprion anaethetus | Migratory X N/A v o & v e &
within area within area
Vulnerable, Roosting known to occur Roosting known to occur
Greater sand plover Charadrius leschenaultia i X N/A v o & v o &
Migratory within area within area
Endangered, Roosting known to occur Roosting known to occur
Lesser sand plover Charadrius mongolus . & X N/A v o & v o &
Migratory within area within area
Roosting known to occur Roosting known to occur
Oriental plover Charadrius veredus Migratory X N/A v o & v o &
within area within area
Roosting known to occur Roosting known to occur
Oriental pratincole Glareola maldivarum Migratory X N/A v Lo & v Lo &
within area within area
Roosting known to occur Roosting known to occur
Broad-billed sandpiper Limicola falcinellus Migratory X N/A v & v &

within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Limnodromus Breeding known to occur Roosting known to occur
Asian dowitcher . Migratory X N/A v L. & v - &
semipalmatus within area within area
" . Roosting known to occur Breeding known to occur
Crested tern Thalasseus bergii Migratory X N/A v e v o
within area within area
Roosting known to occur Roosting known to occur
Grey-tailed tattler Tringa brevipes Migratory X N/A v e & v e &
within area within area
. . . Species or species habitat Roosting known to occur
Wood sandpiper Tringa glareola Migrator N/A v v
pip 9ag 8 y X / known to occur within area within area
Roosting known to occur Species or species habitat
Common greenshank Tringa nebularia Migratory X N/A v o & v P P .
within area known to occur within area
. . . . Roosting known to occur Roosting known to occur
Marsh sandpiper Tringa stagnatilis Migrator N/A v v
PIP 9 9 & y X / within area within area
Roosting known to occur Roosting known to occur
Common redshank Tringa tetanus Migratory X N/A v L & v s &
within area within area
Foraging, feeding or related .
. . . . Roosting known to occur
Terek sandpiper Xenus cinereus Migratory X N/A v behaviour known to occur v o
o within area
within area
Species or species habitat Foraging, feeding or related
Soft-plumaged petrel Pterodroma mollis Vulnerable X N/A v may occur within area v behaviour known to occur
within area
Foraging, feeding or related . . .
Vulnerable, . . Species or species habitat
Campbell albatross Thalassarache impavida . X N/A v behaviour likely to occur v P p. .
Migratory o may occur within area
within area
Breeding known to occur Breeding known to occur
Flesh-footed shearwater | Ardenna carneipes Migratory X N/A v . & v . &
within area within area
Anous tenuirostris Species or species habitat Breeding known to occur
Australian bittern Vulnerable X N/A v .p P o v o &
melanops likely to occur within area within area
Foraging, feeding or related . . .
Diomedea Endangered, g. & i & Species or species habitat
Amsterdam albatross ) X N/A v behaviour likely to occur v ) o
amsterdamensis Migratory o likely to occur within area
within area
Vulnerable Foraging, feeding or related Foraging, feeding or related
Southern royal albatross | Diomedea epomophora Miarator ’ X N/A v behaviour likely to occur v behaviour likely to occur
& y within area within area
Vulnerable Foraging, feeding or related Foraging, feeding or related
Wandering albatross Diomedea exulans Miarator ’ X N/A v behaviour likely to occur v behaviour likely to occur
& Y within area within area
Breeding known to occur Foraging, feeding or related
. . Endangered, L . .
Northern royal albatross | Diomedea sanfordi . X N/A v within area v behaviour likely to occur
Migratory -
within area
Christmas Island Endangered, Species or species habitat Breeding known to occur
} ) Fregata andrewsi ) & X N/A v P p. . v s &
frigatebird Migratory may occur within area within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Status

Operational

Area Presence

Type of Presence

MEVA
Presence

Type of Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Species or species habitat

Species or species habitat

within area

Blue petrel Halobaena caerulea Vulnerable X N/A v o v o
may occur within area may occur within area
Vulnerable, Species or species habitat Species or species habitat
Northern giant petrel Macronectes halli i X N/A v P P . v P p' )
Migratory known to occur within area may occur within area
Species or species habitat Foraging, feeding or related
Christmas Island P p' . & . & & I
. . L Phaethon lepturus fulvus | Endangered X N/A v may occur within area v behaviour may occur within
white-tailed tropicbird
area
. . . Foraging, feeding or related . . .
Species or species habitat ma Species or species habitat
Abbott’s booby Papasula abbotti Endangered v P o P y v behaviour likely to occur v P P .
occur within area o known to occur within area
within area
Thalassarche Vulnerable, Species or species habitat Species or species habitat
Black-browed albatross ) . X N/A v P pectes T v P pect
melanophris Migratory likely to occur within area may occur within area
Species or species habitat Foraging, feeding or related
. . | Vulnerable, e . .
White-capped albatross Thalassarche cauta steadi Migrator X N/A v known to occur within area 4 behaviour likely to occur
& y within area
Foraging, feeding or related . . .
Vulnerable, . . Species or species habitat
Sooty albatross Phoebetria fusca . X N/A v behaviour likely to occur v P p. .
Migratory o may occur within area
within area
Foraging, feeding or related . . .
Species or species habitat
Australian painted snipe | Rostratula australis Endangered X N/A v behaviour may occur v P P o
o known to occur within area
within area
Species or species habitat Foraging, feeding or related
Vulnerable, . L . .
Shy albatross Thalassarche cauta Migrator X N/A v likely to occur within area v behaviour likely to occur
& y within area
Species or species habitat Foraging, feeding or related
Indian yellow-nosed . Vulnerable, P p' . & . & & o
Thalassarche carteri . X N/A v may occur within area v behaviour may occur within
albatross Migratory
area
Endangered, Species or species habitat Species or species habitat
Tristan albatross Diomedea dabbenena ) & X N/A v P P o v .p P o
Migratory known to occur within area likely to occur within area
Foraging, feeding or related . . .
Species or species habitat
Australasian bittern Botaurus poiciloptilus Endangered X N/A v behaviour likely to occur v P P .
o known to occur within area
within area
Christmas Island Accipiter hiogaster Species or species habitat Species or species habitat
pI g Endangered X N/A v P pect v P P .
goshawk natalis may occur within area known to occur within area
Species or species habitat Foraging, feeding or related
. . . . Vulnerable, . . .
Antipodean albatross Diomedea antipodensis Miarator X N/A v may occur within area v behaviour likely to occur
& Y within area
N/A Species or species habitat
Sooty shearwater Ardenna grisea Migratory X N/A v / v P p. .
may occur within area
Roosting known to occur Breeding known to occur
Short-tailed shearwater Ardenna tenuirostris Migratory X N/A X & 4 &

within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

N/A

Roosting known to occur

Double-banded plover Charadrius bicinctus Migratory X N/A v v o
within area
Roosting likely to occur Species or species habitat
Little Ringed plover Charadrius dubius Migratory X N/A X o 8 y v P P o
within area known to occur within area
. . . . Roosting likely to occur Roosting known to occur
Swinhoe’s snipe Gallinago megala Migratory X N/A v L v s
within area within area
Foraging, feeding or related Roosting known to occur
Pin-tailed snipe Gallinago stenura Migratory X N/A v behaviour known to occur v 8

within area

within area
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3.2.4.1 Biologically important areas

BIAs, such as aggregation, breeding, resting, nesting or feeding areas or known migratory routes, for marine
fauna species in the operational area and the EMBA are identified in Table 3-9. Figure 3-12 to Figure 3-21
show BIAs in the operational area and EMBA. BIAs are further described in Appendix D.

Table 3-9: Biologically important areas identified in the operational area, environment that may be
affected and moderate exposure value area

Presence in Presence

Species BIA Area Operational in EMBA
Area and MEVA
Whale shark Foraging v v
White shark Foraging X
Blue whale Foraging X v
Foraging X v
Pygmy blue whale Migration X v
Distribution v 4
Resting X v
Calving X 4
Humpback whale
Nursing X v
Migration (north and south) v v
Seasonal calving habitat X 4
Southern right whale
Calving buffer X v
Sperm whale Foraging X v
Australian sea lion Foraging (male and female) X v
Breeding X v
Calving X v
Dugong
Nursing X v
Foraging X v
Aggregation X v
Mating X v
Nesting X 4
Green turtle Internesting X 4
Internesting buffer (incl. critical habitat) X v
Foraging X v
Basking X 4
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Presence in Presence

Species BIA Area Operational in EMBA
Area and MEVA
Nesting X
Internesting X
Loggerhead turtle
Internesting buffer X v
Foraging X v
Mating X v
Nesting X v
Internesting X v
Hawksbill turtle
Internesting buffer (incl. critical habitat) X v
Foraging X v
Migration corridor X v
Mating X 4
Nesting X 4
Internesting X v
Flatback turtle Internesting buffer (incl. critical habitat) v v
Foraging X v
Aggregation X v
Migration corridor X 4
Foraging X v
Common noddy
Foraging (provisioning young) X v
Australian lesser noddy Foraging (provisioning young) X v
Aggregation X v
Flesh-footed shearwater
Foraging X v
Wedge-tailed shearwater Breeding/foraging v v
Little penguin Foraging (provisioning young) X 4
Lesser frigatebird Breeding/foraging X v
Caspian tern Foraging (provisioning young) X v
Pacific gull Foraging X v
Foraging
Red-footed booby X v
Breeding
Breeding/foraging X v
Roseate tern
Foraging (provisioning young) X v
Bridled tern Foraging X v
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Presence in Presence
Species BIA Area Operational in EMBA
Area and MEVA
Sooty tern Foraging X
White-faced storm petrel Foraging X
Great-winged petrel Foraging (provisioning young) X v
Soft-plumaged petrel Foraging X v
White-tailed tropicbird Breeding/foraging X v
Soft-plumaged petrel Foraging X v
Little shearwater Foraging X v
Australian fairy tern Breeding/foraging X v
Little tern Resting X 4
Brown booby Breeding/foraging X v
Indian yellow-nosed albatross | Foraging X v
Lesser crested tern Breeding/foraging X v
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Figure 3-12: Biologically important areas for EPBC-protected whale species in the vicinity of the operational area and northern part of the environment that
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BIAS FOR EPBC PROTECTED WHALE SPECIES IN THE VICINITY OF THE OPERATIONAL AREA AND EMBA

Figure 3-13: Biologically important areas for EPBC-protected whale species in the vicinity of the operational area and southern part of the environment that
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Figure 3-14: Biologically important areas and critical habitat for dugongs in the vicinity of the operational area and the environment that may be affected
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Figure 3-15: Biologically important areas and critical habitat for flatback turtles in the vicinity of the operational area and the environment that may be
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Figure 3-16: Biologically important areas and critical habitat for green turtles in the vicinity of the operational area and the environment that may be affected
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Figure 3-17: Biologically important areas and critical habitat for loggerhead turtles in the vicinity of the operational area and the environment that may be
affected
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IN THE VICINITY OF THE OPERATIONAL AREA AND EMBA

Figure 3-18: Biologically important areas and critical habitat for hawksbill and Olive Ridley turtles in the vicinity of the operational area and the environment
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Figure 3-19: Biologically important areas for EPBC-protected sharks in the vicinity of the operational area and northern part of the environment that may be
affected
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Figure 3-21: Biologically important areas for EPBC-protected seabird species in the vicinity of the operational area and northern part of the environment that
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Figure 3-22: Biologically important areas for EPBC-protected seabird species in the vicinity of the operational area and northern part of the environment that
may be affected
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3.2.4.2 Recovery Plans

Recovery Plans set out the research and management actions necessary to stop the decline of and support
the recovery of listed threatened species. Table 3-10 summarises the actions relevant to the activity with
more information on the specific requirements of the relevant plans of management (including conservation
advices, recovery plans and management plans for marine fauna) that would be applicable to the activity,
and demonstrates where current management requirements have been considered.

Species that occur in the EMBA only may be affected by marine pollution (from unplanned hydrocarbon
release). However, species that occur in the operational area have the potential to be impacted by planned
(e.g., noise emissions) and unplanned (e.g., vessel strike) events.
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Receptor

All Vertebrate Fauna

Table 3-10: Relevant threats identified in Recovery Plans, Conservation Advice and Management Plans for species that occur or may occur within the
operational area and environment that may be affected

Recovery Plan, Conservation Advice or Management Plan

Threats/Strategies Identified as Relevant to the Activity

Santos

Addressed Where Relevant for
Receptor Groups in EP Section

All vertebrate fauna

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

Approved Conservation Advice for Pristis clavata (Dwarf Sawfish) (DEWHA, 2009)

Marine debris

Fish/Sharks/Rays

Dwarf sawfish Habitat degradation and modification 6.6,7.1,7.7
Sawfish and River Sharks Multispecies Recovery Plan (DoE, 2015a)
Approved Conservation Advice for Pristis pristis (largetooth sawfish) (DoE, 2014a)
Large-tooth sawfish Habitat degradation and modification 7.6,7.7
Sawfish and River Sharks Multispecies Recovery Plan (DoE, 2015a)
Commonwealth Conservation Advice on Pristis zijsron (green sawfish) (DEWHA, 2008a)
Green sawfish Habitat degradation and modification 7.6,7.7
Sawfish and River Sharks Multispecies Recovery Plan (DoE, 2015a)
Great white shark Recovery Plan for the White Shark (Carcharodon carcharias) (DSEWPaC, 2013a) Ecosystem effects as a result of habitat modification and climate change 7.6,7.7
Pollution and disease 7.6,7.7
Grey nurse shark Recovery Plan for the Grey Nurse Shark (Carcharias taurus) (DoE, 2014b)
Ecosystem effects — habitat modification and climate change 7.6,7.7
Approved Conservation Advice for Glyphis garricki (northern river shark) (DoE, 2014c)
Northern river shark Habitat degradation and modification 7.6,7.7
Sawfish and River Sharks Multispecies Recovery Plan (DoE, 2015a)
Vessel strike 7.3
Whale shark Approved Conservation Advice for Rhincodon typus (whale shark) (TSSC, 2015a)
Habitat disruption from mineral exploration, production and transportation | 7.6, 7.7
Habitat degradation and modification (as relevant to unplanned discharges,
Blind gudgeon Approved Conservation Advice for Milyeringa veritas (blind gudgeon) (DEWHA, 2008b) . ! & . ! . ,I ication ( van unp Ischarg 7.6,7.7
given the habitat of this species)
Habitat degradation and modification (as relevant to unplanned discharges,
Balston’s pygmy perch Approved Conservation Advice for Nannatherina balstoni (Balston’s Pygmy Perch) (DEWHA, 2008c) . ! & . ! . ,I ication { van unp Ischarg 7.6,7.7
given the habitat of this species)
Habitat degradation and modification (as relevant to unplanned discharges,
Blind cave eel Approved Conservation Advice for Ophisternon candidum (blind cave eel) (DEWHA, 2008d) ! & ! ification ( van unp Ischarg 7.6,7.7

given the habitat of this species)

Marine Mammals

Noise interference 6.1
Blue whale Blue Whale Conservation Management Plan 2015-2025 (DoE, 2015b) Habitat modification 7.6,7.7
Vessel disturbance 73
Vessel disturbance 73
Southern right whale Conservation Management Plan for the Southern Right Whale 2011-2021 (DSEWPaC, 2012) Habitat modification 7.6,7.7
Noise interference 6.1
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Receptor

Recovery Plan, Conservation Advice or Management Plan

Threats/Strategies Identified as Relevant to the Activity

Santos

Addressed Where Relevant for
Receptor Groups in EP Section

Anthropogenic noise and acoustic disturbance

6.1

Habitat degradation including pollution (increasing port expansion and

All marine turtles

National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory Shorebirds (DoEE,
2020)

Fin whale Approved Conservation Advice for Balaenoptera physalus (fin whale) (TSSC, 2015b) coastal development) 767
Pollution (persistent toxic pollutants) 7.6,7.7
Vessel strike 73
Anthropogenic noise and acoustic disturbance 6.1
Habitat degradation including pollution (increasing port expansion and 26 7.7
Sei whale Approved Conservation Advice for Balaenoptera borealis (sei whale) (TSSC, 2015c) coastal development) '
Pollution (persistent toxic pollutants) 7.6,7.7
Vessel strike 73
Noise interference 6.1
Australian sea lion Recovery Plan for the Australian Sea Lion (Neophoca cinerea) (DSEWPaC, 2013b) Human disturbance and direct killing 7.3
Habitat degradation including coastal development and port expansion 7.6,7.7
Noise interference 6.1
Humpback whale Approved Conservation Advice for Megaptera novaeangliae (humpback whale) (TSSC, 2015d) Vessel strike 7.3
Habitat degradation including coastal development and port expansion 7.6,7.7

Reptiles

Light pollution

6.2

Short-nosed seasnake

Approved Conservation Advice for Aipysurus apraefrontalis (Short-nosed Sea Snake) (DSEWPaC, 2011a)

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Vessel disturbance 7.3

Loggerhead turtle

Recovery Plan for Marine Turtles in Australia 2017 to 2027 (DoEE, 2017a)

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Vessel disturbance 73
Light pollution 6.2

Green turtle

Recovery Plan for Marine Turtles in Australia 2017 to 2027 (DoEE, 2017a)

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Vessel disturbance 7.3
Light pollution 6.2
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Receptor

Recovery Plan, Conservation Advice or Management Plan

Threats/Strategies Identified as Relevant to the Activity

Santos

Addressed Where Relevant for
Receptor Groups in EP Section

Leatherback turtle

Recovery Plan for Marine Turtles in Australia 2017 to 2027 (2017)

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Vessel disturbance 73
Light pollution 6.2

Hawksbill turtle

Recovery Plan for Marine Turtles in Australia 2017 to 2027 (DoEE, 2017a)

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Vessel disturbance 73
Light pollution 6.2

Olive Ridley turtle

Recovery Plan for Marine Turtles in Australia 2017 to 2027 (DoEE, 2017a)

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Vessel disturbance 73
Light pollution 6.2

Flatback turtle

Recovery Plan for Marine Turtles in Australia 2017 to 2027 (DoEE, 2017a)

National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory Shorebirds (DoEE,

Deteriorating water quality

6.6,6.7,7.4,7.6,7.7

Marine debris 7.1
Loss of habitat 7.6,7.7
Noise Interference 6.1
Vessel disturbance 73
Light pollution 6.2

All seabirds and shorebirds 2020) Light pollution 6.2
Christmas Island goshawk National recovery plan for the Christmas Island Goshawk Accipiter fasciatus natalis (Hill and Dunn, 2004) Habitat loss 7.6,7.7
Giant-petrels and albatrosses | National Recovery Plan for Threatened Albatrosses and Giant Petrels 2011-2016 (DSEWPaC, 2011b) Marine pollution 7.6,7.7
Curlew sandpiper Approved Conservation Advice for Calidris ferruginea (Curlew Sandpiper) (DoE, 2015c) Habitat loss and degradation from pollution 7.6,7.7
Eastern curlew Approved Conservation Advice for Numenius madagascariensis (Eastern Curlew) (DoE, 2015d) Habitat loss and degradation from pollution 7.6,7.7
Fairy prion (southern) Approved Conservation Advice Pachyptila turtur subantarctica fairy prion (Southern) (TSSC, 2015e) Habitat loss and degradation from pollution 7.6,7.7
Australian fairy tern Approved Conservation Advice for Sternula nereis nereis (Fairy Tern) (DSEWPaC, 2011c) Habitat loss, disturbance and modifications 7.6,7.7
Qil spills affecting breeding habitat
Red knot Approved Conservation Advice Calidris canutus (Red Knot) (TSSC, 2016a) Habitat loss, disturbance and modifications 7.6,7.7
Direct mortality (bird strike)
Great knot Approved Conservation Advice Calidris tenuirostriss (Great Knot) (TSSC, 2016b) Habitat loss and degradation from pollution 7.6,7.7
Greater sand plover Approved Conservation Advice Charadrius leschenaultii (Greater Sand Plover) (TSSC, 2016c) Habitat loss and degradation from pollution 7.6,7.7
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Addressed Where Relevant for

Receptor Recovery Plan, Conservation Advice or Management Plan Threats/Strategies Identified as Relevant to the Activity . .
Receptor Groups in EP Section
Lesser sand plover Approved Conservation Advice Charadrius mongolus (Lesser Sand Plover) (TSSC, 2016d) Habitat loss and degradation from pollution 7.6,7.7
) ) ) Approved Conservation Advice Fregata andrewsi (Christmas Island Frigatebird( (TSSC, 2016e) 7.6,7.7
Christmas Island frigatebird ) } ) ) o Habitat loss, disturbance and modifications
National recovery plan for the Christmas Island Frigatebird (Fregata andrewsi) (Hill and Dunn, 2004)
Blue petrel Approved Conservation Advice Halobaena caerulea (Blue petrel) (TSSC, 2015f) Habitat loss, disturbance and modifications 7.6,7.7
Australian lesser noddy Approved Conservation Advice for Anous tenuirostris melanops (Australian Lesser Noddy) (TSSC, 2015g) Habitat loss, disturbance and modifications 7.6,7.7
Western Alaskan bar-tailed Approved Conservation Advice for Limosa lapponica baueri (Bar-Tailed Godwit (Western Alaskan)) (TSSC, 2016f) . . L 7.6,7.7
. Habitat loss, disturbance and modifications
godwit
Northern Siberian bar-tailed Approved Conservation Advice Limosa lapponica menzbieri (Bar-Tailed Godwit (Northern Siberian)) (TSSC, 2016g) . . I 7.6,7.7
. Habitat loss, disturbance and modifications
godwit
Abbott’s booby Approved Conservation Advice for Papasula abbotti (Abbott's Booby) (TSSC, 2015h) Habitat loss, disturbance and modifications 7.6,7.7
Soft-plumaged petrel Approved Conservation Advice for Pterodroma mollis (Soft-Plumaged Petrel) (TSSC, 2015i) Habitat loss, disturbance and modifications 7.6,7.7
Australian painted snipe Approved Conservation Advice for Rostratula australis (Australian Painted Snipe) (DSEWPaC, 2013c) Habitat loss, disturbance and modifications 7.6,7.7
Australasian bittern Approved Conservation Advice for Botaurus poiciloptilus (Australasian Bittern) (TSSC, 2019) Habitat loss, disturbance and modifications 7.6,7.7
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3.2.5 Socio-economic receptors

The operational area is located approximately 102.5 km west-northwest from the Port of Dampier and
159.7 km north-northeast from Onslow. Socio-economic activities that may occur in the operational area
include commercial fishing, oil and gas exploration and production, and, to a lesser extent, recreational
fishing and tourism, as summarised in Table 3-11.

Table 3-11: Socio-economic activities that may occur in the operational area

Relevant Relevant
Operational Events Events Within
Description Area Within EMBA
Presence Operational

Value/Sensitivity

Area

Three Commonwealth fisheries overlap the
operational area (Table 3-12):
+  Western Tuna and Billfish
Fishery
+  Southern Bluefin Tuna Fishery
+  Western Skipjack Tuna Fishery.
Unplanned
Since 2005, there has been fewer than five
vessels active in the Western Tuna and Hydrocarbon
Billfish Fishery, down from 50 active vessels Planned release loss of
Commercial in 2000 (ABARES Fishery Status Reports, E— well control
. . Interaction (LOWC) and
fisheries — 2019).
. . . with other marine diesel
Commonwealth The Southern Bluefin Tuna Fishery is only . .
. L users oil (MDO) spill
(Figure 3-23) active in waters offshore of south and south . from vessel
eastern Australia, confirmed in consultation (Section 6) collision
with the Australia Southern Bluefin Tuna )
Association in consultation for previous (Sections 7.1
Santos offshore activities (ABARES Fishery and7.7)
Status Reports, 2019).
There has been no fishing effort in the
Skipjack Tuna Fishery since the 2009
season, during which activity concentrated
off South Australia (ABARES Fishery Status
Reports, 2019).
Commercial State fisheries active within the operational
fisheries — State area are (Table 3-12):
(Figure 3-24) +  Pilbara Trawl and Trap
Managed Fisheries Unplanned
+  Pilbara Line Fishery Planned Hydrocarbon
+  Pilbara Crab Managed Fishery Interaction release LOWC
. and MDO spill
+  Mackerel Managed Fishery with other
Users from vessel
Area 2 collision
imi Section 6
+ Qnslow Prawn Limited Entry ( ) (Sections 7.1
Fishery and 7.7)
+  Pearl Oyster Fishery
+  Western Australian Pearl
Oyster Fishery

Santos Ltd | SO-00-BI-20003
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Value/Sensitivity

Description

+  South-West Coast Salmon
Fishery.

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

+  Abalone Fishery

+  Marine Aquarium Fish
Managed Fishery

+  Nickol Bay Prawn Limited
Entry Fishery

+  West Coast Deep Sea
Crustacean Managed Fishery

+  Specimen Shell Managed
Fishery.

Santos

Relevant Relevant
Operational Events Events Within
Area Within EMBA
Presence Operational
Area

Various petroleum exploration and
production activities have been undertaken
within the NWS; however, there are none in
the vicinity of the operational area. The
nearest operating facility to the operational
area is Woodside’s Angel oil field and

) i Unplanned
associated infrastructure, located
approximately 138 km SW of the Planned Hy;drocarbon
operational area. Vessels servicing oil and Interaction release LOWC
Oil and gas . . . . and MDO spill
. gas operations in the region may pass - with other
(Figure 3-26) through the area en route to facilities. users fro”r?w.vessel
. . collision
However, since vessel transit is not classed (Section 0) -
as a petroleum activity, potential impacts to (Sections 7.1
vessels are discussed under ‘Shipping’ and 7.7)
below.
Oil and gas facilities occur within the EMBA
as do permits operated by other
titleholders. Thus, oil and gas activities
could be impacted by unplanned events.
Shipping using NWS waters includes iron
ore carriers, oil tankers and other vessels
) ] Unplanned
proceeding to or from the ports of Dampier, g b
Port Walcott and Port Hedland. However, Planned H‘: rocarbon
these are predominantly heading north Interaction release LOWC
Shipping . and MDO spill
from these ports. v with other
(Figure 3-27) ) o from vessel
The operational area overlaps four shipping users collision
fairways (Figure 3-27). These shipping (Section 0) .
fairways service Port Hedland. Therefore, (Sections 7.1
and 7.7)

vessel traffic is expected within the
operational area.
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Value/Sensitivity

Description

Santos

Relevant Relevant
Operational Events Events Within
Area Within EMBA
Presence Operational
Area

Within the operational area, there are no
known natural seabed features that would Unplanned
aggregate fishes and that are typically Hydrocarbon
targeted by recreational fishers. Given the release LOWC
) . water depths and distance from the nearest and MDO spill
Recreational fishing mainland, it is unlikely recreational fishing ) N/A from vessel
would occur in the vicinity. collision
Recreational fishing does occur within the (Sections 7.1
EMBA and therefore could be impacted by a and 7.7)
LOWC.
In consultation, Defence has not raised any
Defence concerns with this proposed activity - N/A N/A
(Table 4-2).
Unplanned
Hydrocarbon
No shipwrecks were found to intercept the release LOWC
Shipwrecks operational area. ) N/A and MDO spill
Multiple shipwrecks are listed to occur from vessel
within the EMBA. collision
(Sections 7.1
and 7.7)
Owing to the water depths of the
operational area, planned events are not
predicted to have an impact on tourism. A
low level of recreational diving may occur in
the waters surrounding the Bedout Island.
There are sources of marine-based tourism
within the EMBA. Aquatic recreational Unplanned
activities, such as boating, diving and Hydrocarbon
fishing, occur near the coast and release LOWC
. Montebello Islands. These activities are and MDO spill
Tourism . o - N/A
concentrated in the vicinity of the from vessel
population centres, such as Exmouth, collision
Dampier and Onslow. (Sections 7.1
The EMBA encompasses a number of and 7.7)
marine parks and reserves (see Figure 3-5)
where shoreline accumulation of oil may
also occur. Thus, ecotourism based on
specific local values (game fish, nearshore
reef snorkelling and diving) could be
impacted by unplanned events.
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Relevant Relevant
Operational Events Events Within

Value/Sensitivity Description Area Within EMBA
Presence Operational
Area

No known sites of Aboriginal Heritage

significance occur within the operational

area.

Multiple registered Aboriginal Heritage sites Unplanned

occur within the EMBA. Hydrocarbon

Aboriginal heritage sites in WA are release LOWC
Cultural Heritage protected under the Aboriginal Heritage Act i N/A and MDO spill

1972, whether or not they are registered from vessel

with the Department of Planning, Lands and collision

Heritage. (Sections 7.1

While sea country is a recognised value, the and 7.7)

registered site list is land-based sites,

therefore could be impacted by unplanned

hydrocarbon releases.

3.2.5.1 Commercial fisheries

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

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

Commonwealth and State fisheries overlapping with the operational area and the EMBA are illustrated in
Figure 3-23 to Figure 3-25. Table 3-12 describes each of these fisheries.

Additional fisheries identified as occurring within the EMBA include:

+ Abrolhos Island Rock Lobster Pot Soaking Fishery

+ Broome Prawn Managed Fishery

+ Cockburn Sound Fishery

+ Cockles and Pipis Fishery

+ Joint Authority Southern Demersal Gillnet & Demersal Longline Fishery
+ Kimberley Crab Managed Fishery

+ Land Hermit Crab

+ Mandurah to Bunbury Developing Crab Fishery

+ Mud Crab Fishery

+ Northern Demersal Scalefish Managed Fishery
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+

Northern Prawn Fishery

Pilbara Crab Managed Fishery

Small Pelagic Fishery

South Coast Crustacean Managed Fishery

South West Trawl Managed Fishery

Trochus Fisher

West Coast (Beach Bait Fish Net) Fishery

West Coast Demersal Gillnet and Longline Fishery
West Coast Estuarine Managed Fishery

West Coast Purse Seine Managed Fishery.

Santos

Previous consultation with DPIRD has identified commercial fishing interests that exist in or in close proximity
to proposed activities under this EP. This consultation also identified key fish species that may be aggregating
or spawning in the EMBA. This information is provided, together with other key periods of sensitivity for
socio-economic receptors in Section 3.2.6.
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Table 3-12: Commonwealth and state fisheries that overlap the operational area and environment that

Fishery

Northern Prawn
Fishery

may be affected

Description

Commonwealth Managed Fisheries

Extends from 126° E near Cape
Londonderry in Western Australia across to
the northern most tip of Cape York in
Queensland. Targets tiger prawns.

Relevant Events within the
Operational Area

N/A

North West Slope
Trawl

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

N/A

Western
Deepwater Trawl X
Fishery

Demersal trawl seaward of the 200 m
isobaths. Fishing effort for a diverse range
of tropical and temperate species.

N/A

Western Tuna and
Billfish Fishery

Extends westward from Cape York
Peninsula (142°30’ E) off Queensland to
34° S off the WA west coast. It also extends
eastward from 34° S off the west coast of
WA across the Great Australian Bight to
141° E at the South Australian—Victorian
border.

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

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

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

Southern Bluefin
Tuna

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

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

Western Skipjack
Tuna Fishery

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

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

Santos Ltd | SO-00-BI-20003

Page 91 of 400



Fishery

Abrolhos Islands
and Mid-West
Trawl Managed
Fishery

Description

State Managed Fisheries (North-west Bioregion)

All the waters of the Indian Ocean adjacent
to Western Australia between 27°51' S
latitude and 29°03' S latitude on the
landward side of the 200 m isobath. Low
opening otter trawl systems operating to
target saucer scallops and prawns.

Santos

Relevant Events within the
Operational Area

N/A

Exmouth Gulf
Prawn Managed X v
Fishery

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

N/A

Nickol Bay Prawn
Managed Fishery

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

N/A

Onslow Prawn
Limited Entry v 4
Fishery

The boundaries of this fishery are ‘all the
Western Australian waters between the
Exmouth Prawn Fishery and the Nickol Bay
Prawn Fishery east of 114°39.9' on the
landward side of the 200 m depth isobath’.

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

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

As prawn trawling activities
focus on inshore, shallow
waters, planned events are not
expected to impact fishing
activities.

Pearl Oyster
Fishery

The Pearl Oyster Fishery licence area
extends from 114°10’ E near Exmouth to
the WA/Northern Territory border, and out
to the edge of the Australian Fishing Zone
(200 nautical miles). The licence area is
subdivided into four zones.

Zone 1 extends from 114°10’ E to 119°30’
E. Zone 2 extends from 118°10’ E and
includes the Eighty Mile Beach region out
to 18°14’ S. Zone 3 include waters offshore
from Broome and the North Kimberley
coast, north of 18°14’ S and between
119°00’ E and 125°20’ E. Zone 4 extends
from 125°20’ E to the WA/Northern
Territory border.

The principal fishing grounds,
holding sites and pearl farms are
in waters off Eighty Mile Beach
and Broome. A single approved
pearl farm lease is located near
North Turtle Island and pearl
diving activities have previously
occurred in coastal waters near
Port Hedland and the De Grey
river mouth (Hart et al., 2019).
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Fishery

Description

Santos

Relevant Events within the
Operational Area

Pilbara Demersal
Scalefish Fisheries
(includes trap and
trawl fisheries)

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

The operational area intersects
trap and trawl fisheries.
However, given there is only a
500 m exclusion zone, impact
due to planned activities is
expected to be minimal.

The Pilbara Line Fishery fishing boat
licensees are permitted to operate
anywhere within ‘Pilbara waters’, bounded
by a line commencing at the intersection of
21° 56’ S latitude and the high water mark
on the western side of the North West
Cape on the mainland of Western Australia

In the 2018 season there are
nine individual licences in the
Pilbara Line Fishery, held by

Managed Fishery

P'|Ibara Line west along the parallel to the intersection seven operators. According to
Fishery of 21° 56’ S latitude and the boundary of FishCube data less than three
the Australian Fishing Zone and north to vessels were active during the
longitude 120° E. season.
In the 2018 season there were nine
individual licences in the Pilbara Line
Fishery, held by seven operators (Newman
et al., 2019).
Crabbing activity along the
Pilbara coast is centred largely
on the inshore waters from
The boundaries of this fishery includes Onslow through to Port
Pilbara Crab waters between 114°39.9' E and 120° E, g

and on the landward side of the 200 m
depth isobath.

Hedland, with most commercial
and recreational activity
occurring in and around Nickol
Bay (Gaughan and Santoro,
2018).

Mackerel
Managed Fishery

Trolling or handline. Near-surface trolling
gear from vessels in coastal areas around
reefs, shoals and headlands.

The bulk of the total catch is
taken in the Kimberley area
therefore disruption is unlikely.

North Coast Shark
Fishery

This fishery includes Australian waters
north of Broome, from longitude 120° E to
123°45’ E (Koolan Island).

This fishery is currently closed to
protect the breeding grounds of
the resource which support the
two southern shark fisheries. No
fishing effort since 2008/09.
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Fishery

Description

Santos

Relevant Events within the
Operational Area

Western Coast

This fishery targets the western rock
lobster between Shark Bay and Cape

Managed Fishery

Marine Aquarium
Fish Fishery

Leeuwin. Baited traps (pots) and with a N/A
Rock Lobster . . S
commercial and recreational fishing
season.
West Coast
Demersal Scalefish Handline and drop line for west coast N/A
(Interim) Managed inshore and offshore demersal species.
Fishery
The Shark Bay Beach Seine and Mesh Net
Managed Fishery is based at Denham and
uses a combination of beach seine and
haul net gears in the waters of inner Shark
Shark Bay Beach . .
) Bay. Four main species/groups are taken
Seine and Mesh i R . N/A
] by the fishery: whiting, sea mullet, tailor
Net Fishery and yellowfin bream.
Currently around 20 fishers are employed,
based on six fishery licenses actually
operating (Shire of Shark Bay, 2020).
Shark Bay Scallop, Low opening otter trawls. The bour?daries
of the Shark Bay Prawn Managed Fishery
Crab and Prawn .
. and the Shark Bay Scallop managed Fishery | N/A
Limited Entry .
. are located in and near the waters of Shark
Fishery
Bay.
Gascoyne Mechanised handlines.
. N/A
Demersal Scalefish Unlikely to occur.
Lines and pots, trawl and trap land octopus
Octopus Interim as by-product. Fishery is in development N/A

phase and occurs between Kalbarri and
Esperance.

State Managed Fisheries (Whole of State)

All year.

Effort in the operational area is unlikely
due to the depth and the dive-based
method of collection.

Unlikely to occur.

Specimen Shell
Managed Fishery

All year.

Effort in the operational area is unlikely
due to the depth and the dive-based
method of collection.

Unlikely to occur.

Disruption to fishing activities
unlikely given water depths
fisheries operate in.
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Relevant Events within the
Operational Area

Fishery Description

Baited pots targeting crabs, occurs
between Cape Leeuwin and the Northern Given that fishing effort is
Territory border on the seaward side of the | concentrated south of Exmouth,
150 m isobath. interaction with fishers during
There were six vessel operating in 2017 the activity is unlikely.

(How and Orme, 2019).

West Coast Deep
Sea Crustacean v v
Managed Fishery

The commerecial fishery harvest method is | Disruption is unlikely to occur in

Abalone Managed a single diver working off a ‘hookah’ the operational area due to
Fisher 8 v v | (surface-supplied breathing apparatus) depths and method of
y using an abalone ‘iron’ to prise the collection.
shellfish off rocks.
Th tly six i . Li
ere are cu.rren y six |Cfer.1ces |censees. Given the methods of fishing
are not restricted to specific beaches but in :
. . and level of effort and catch in
South-West Coast v v practice only a few beaches are fished revious vears. interaction with
Salmon Fishery (DEH, 2004). In 2018 there were three p Y ! .
) . L fishers are not expected during
active vessels in this fishery (Stewart et al., the activit
2018). v

3.2.5.2 Recreational fisheries

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

Recreational fishing activities often occurs around the Port Hedland port marker buoys. In consultation with
the Port Hedland Game Fishing Club and Port Hedland Volunteer Marine Rescue, it was identified that
recreational fishing activity may occur 50 nm offshore, with some locals targeting game fish up to the 50 m
water depth and the area surrounding Bedout Island. Therefore, no interaction with recreational fishers is
anticipated in the operational area but may occur in the EMBA.

3.2.5.3 Petroleum industry

The area of the NWS is a major oil and gas hub in Australia, with several companies operating on the Shelf.
The activity occurs in a particularly isolated area of the NWS with respect to the main oil and gas operational
and exploratory fields. There are currently no operating fields in the operational area. The nearest operating
facility is Woodside’s Angel oil field and associated infrastructure, located 138 km from the operational area
respectively.

There are several offshore oil and gas pipelines in the proximal Commonwealth waters to the operational

area, as shown in Figure 3-26.

3.2.5.4 Shipping

The operational area overlaps four designated shipping routes (AMSA, 2021) with two north-south orientated
lanes servicing Port Hedland and one north-south lane servicing Port Walcott.
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Commercial shipping moves through the offshore waters en-route to or from the marine terminals at Barrow
and Varanus Islands. Shipping using NWS waters includes iron ore carriers, oil tankers and other vessels
proceeding to or from the ports of Dampier, Port Walcott and Port Hedland (Figure 3-26). Large cargo vessels
carrying freight bound or departing from Fremantle, transit along the WA coastline heading north and south
in deeper waters.

3.2.5.5 Tourism

Given the water depths of the operational area and the lack of notable seabed features, there are no known
tourism-based activities in the surrounding waters of the operational area.

Popular water-based activities that may occur in the EMBA include fishing, swimming, snorkelling, diving,
surfing, windsurfing, kiting and boating. Within the EMBA these activities are concentrated in the vicinity of
the population centres such as Exmouth, Dampier, Onslow, Point Samson and Port Hedland. The nearest area
where recreational activities could occur is Bedout Island, which is located 9 km from the operational area.
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Figure 3-26: Existing petroleum infrastructure in the vicinity of the operational area
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3.2.6 Windows of sensitivity

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

Table 3-13: Windows of sensitivity in the vicinity of the operational area and environment that may be
affected

Receptors

Categories (Critical Life
Stages)

Non-coral
benthic
Physical invertebrates

environme

nt and
habitats Macroalgae

Coral (spawning)

shedding fronds

Other benthic
habitats

Fish/Sharks and Fisheries Species

Fisheries species spawning/aggregation times!

Whale sharks

Baldchin groper

Blacktip shark

Crystal crab

Goldband
snapper

King George
Marine whiting
Fauna (incl. | pink snapper
threatened
or

migratory | Red emperor
species)

Rankin cod

Spangled
emperor

Sandbar shark

Spanish mackerel

Marine Mammals

Dugong
(breeding)

Australian sea
lion (breeding)

Humpback whale
(migration)
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Receptors

Categories (Critical Life
Stages)

JAN

Sei whales
(migration)

Low density, same general pattern of
migration as most other baleen whales

Southern right
whale
(migration)

Blue whale
(migration)

Marine Reptiles

Hawksbill turtles
(resident adult
and juveniles)?

Hawksbill turtle
(mating
aggregations)?

Hawksbill turtle
(nesting and
internesting)?

Hawksbill turtle
(hatching)*

Flatback turtles
(resident adult
and juveniles)?

Flatback turtle
(mating
aggregations)?

Flatback turtle
(nesting and
internesting)?

Flatback turtle
(hatching)?

Flatback turtle
(nesting)?

Green turtles
(resident adult
and juveniles)?

Green turtle
(mating
aggregations)?

Green turtle
nesting and
internesting)?
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Receptors

Categories (Critical Life
Stages)

Green turtle
(hatching)?

Loggerhead
turtles (resident
adult and
juveniles)?

Loggerhead
turtle (mating
aggregations)?

Loggerhead
turtle (nesting
and
internesting)?

Loggerhead
turtle (hatching)?

Leatherback
turtles

Olive Ridley
turtles

Short-nosed
seasnake

Seabirds

Terns,
shearwaters,
petrels (nesting)

Socio Commercial
Economic Managed
Receptors Fisheries

Oil and gas

Shipping

Tourism/ None applicable
recreational

Key/Notes Peak activity, presence reliable and predictable ! Information provided from previous DPIRD
consultation

Lower level of abundance, activity or presence ZInformation provided by K. Pendoley

Very low activity or presence

Activity can occur throughout year

Proposed timing of activity
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4 Stakeholder consultation

OPGGS(E)R 2009 Requirements

Regulation 9AB

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

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

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

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

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

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

Regulation 14(9)

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

(c) other relevant interested persons or organisations.

Regulation 16

The environment plan must contain the following:

(d) 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.

4.1 Summary

Santos has been active in the Bedout Sub-basin since exploration drilling activities commenced in 2014, and
up until 2019 has drilled nine wells in permits WA-435-P and WA-437-P including Phoenix South 1, 2 and 3
wells, Roc-1 and Roc-2 wells, Dorado-1, 2 and 3 wells and Roc South-1 well. Additional exploration activity
included the Keraudren 3D Marine Seismic Survey (MSS) completed by Santos in July 2019.

With this history, Santos is familiar with local community stakeholders and other users of the marine
environment in the region.

Stakeholders (Table 4-1) were informed of activities covered in this EP via several channels of engagement
commencing in December 2020, including:

+ Bedout Exploration Drilling Stakeholder Consultation package distributed to identified stakeholders on
4 December 2020

+ Bedout Exploration Drilling Information for Commercial Fishers package distributed to identified fishing
licence holders on 4 December 2020
+ Follow up email and consultation material to identified Stakeholders on 11 January 2021.
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Based on Santos’ experience with previous EPs, and from subsequent stakeholder feedback and regulator
discussions, the primary stakeholder issue of concern for this activity is:

+ interaction with other marine users and commercial fishers (addressed in Section 6.5).

Santos’ Quarterly Consultation Update issued in February 2021 also contained reference to the Bedout
Exploration Drilling activity and this update is provided to a number of the stakeholders identified in
Table 4-2.

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

+ interaction with other marine users and commercial fishers (addressed in Section 6.5).

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

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

4.2 Stakeholder identification

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

Santos began the stakeholder identification process for this EP with a review of its stakeholder database,
including stakeholders consulted for other recent activities in the area and specifically the Vessel Based
Activity EP, the Archer 3D MSS, Keraudren 3D MSS and Keraudren Extension 3D MSS. The list of stakeholders
was then reviewed and refined based on the defined operational area (refer to Section 2.1.1) and the
relevance of the stakeholder according to Regulation 11A of the OPGGS (E) Regulations and NOPSEMA
Bulletin #2 Clarifying statutory requirements and good practice consultation (November, 2019). More
specifically, stakeholders for this EP were identified through:

+ regular review of legislation applicable to petroleum and marine activities

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

+ areview of the most recent DPIRD FishCube data as required;
+ updated fishing licence holder contact details, from these identified fisheries, as provided by DPIRD

+ utilisation of the Western Australian Fishing Industry Council (WAFIC) Oil and Gas consultation services
to advise on ‘relevant’ commercial fisheries and fishers

+ discussions with identified stakeholders to identify other potentially impacted persons

+ active participation in industry bodies and collaborations (e.g., APPEA, AMOSC, National Energy
Resources Australia)

+ records from previous consultation activities in the area, including previous Bedout Basin drilling
activities, Vessel Based Activity EP, Archer 3D MSS EP, Keraudren 3D MSS and Keraudren Extension 3D
MSS.
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Currently identified stakeholders and an assessment of their relevance under the OPGGS (E) Regulations for
the purposes of consultation for this activity are listed in Table 4-1.

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

Stakeholder

Relevant to Activity

Relevance/Reason for Engagement

Australian Hydrographic
Office (AHO)

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

The AHO is the part of the Commonwealth
Department of Defence 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 Defence
(Defence)

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

Defence is a relevant agency where the proposed
activity may impact operational requirements;
encroach on known training areas and/or restricted
airspace, or when nautical products or other maritime
safety information is required to be updated.

The operational area is in commonwealth waters.

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.

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

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

The DAWE (marine pests) has primary policy and
regulatory responsibility for managing biosecurity for
incoming goods and conveyances, including
biosecurity for marine pests.

The Department is the relevant agency where an
offshore activity has the potential to transfer marine
pests between installations and mainland Australia.

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) has primary policy responsibility for
promoting the biological, economic and social
sustainability of Australian fisheries. The Department
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 with
Commonwealth-managed fisheries.
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Department of
Agriculture, Water and the
Environment —Biosecurity
(vessels, aircraft and
personnel)

Relevant to Activity

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

Santos

Relevance/Reason for Engagement

DAWE (vessels and aircraft) has inspection and
reporting requirements to ensure that all conveyances
(vessels, installations and aircraft) arriving in Australian
territory comply with international health regulations
and that any biosecurity risk is managed. The
department is the relevant agency where the
titleholder’s activity involves:

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

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

Director of National Parks
(DNP)

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

The DNP is the statutory authority responsible for
administration, management and control of
Commonwealth marine reserves (CMRs). The Director
of National Parks is a relevant person for consultation
where:

+  the activity or part of the activity is
within the boundaries of a proclaimed
Commonwealth marine reserve

+ activities proposed to occur outside a
reserve may impact on the values within
a Commonwealth marine reserve, and/or

+ an environmental incident occurs in
Commonwealth waters surrounding a
Commonwealth marine reserve and may
impact on the values within the reserve.

The operational area is adjacent to commonwealth
marine reserves.

Department of Transport
(DoT)

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

DoT is the control agency for marine pollution
emergencies in State waters.

Department of Primary
Industries and Regional
Development

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

DPIRD is responsible for managed West Australian
State fisheries.

The operational area intersects with State-managed
fisheries.

Department of
Biodiversity, Conservation
and Attractions (DBCA)

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

DBCA is a relevant State agency responsible for the
management of State marine parks and reserves and
protected marine fauna and flora.

The operational area is adjacent to state marine
reserves.

Department of Mines,
Industry Regulation and
Safety (DMIRS)

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

Department responsible for the management of
offshore petroleum in the adjacent State waters.
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Relevant to Activity

Santos

Relevance/Reason for Engagement

Western Australian Fishing
Industry Council

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

WAFIC is the peak industry body representing the
interests of the WA commercial fishing, pearling and
aquaculture sector. The operational area intersects
with several State-managed fisheries.

Commonwealth Fisheries
Association (CFA)

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

The CFA was engaged as a representative body for
Commonwealth fisheries. The operational area
intersects with several Commonwealth-managed
fisheries. The CFA is also listed on the AFMA website
as a contact for petroleum operators to use when
consultation with fishing operators is required.

Pearl Producers
Association (PPA)

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

The PPA is the peak representative organisation of The
Australian South Sea Pearling Industry. PPA
membership includes all Pinctada maxima pearl oyster
licensees that operate within the Australian
North-west Bioregion.

Australian Southern
Bluefin Tuna Industry
Association (ASBTIA)

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

ASBTIA represents the Australian southern bluefin
tuna industry. ASBTIA is also listed on the AFMA
website as a contact for petroleum operators to use
when consultation with Commonwealth fishing
operators is required.

Tuna Australia

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

Represents statutory fishing right owners, holders, fish
processors and sellers, and associate members of the
Eastern & Western tuna and billfish fisheries.

Marine Tourism WA
(MTWA)

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

MTWA represents the charter sector in WA. MTWA is
identified as being able to assist in reaching its
membership to inform them of activity timing should
this be requested.

Recfishwest

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

Recfishwest is the peak body representing
recreational fishers in WA. Recfishwest is identified as
being able to assist in reaching its membership to
inform of activity timing should this be requested.

Town of Port Hedland

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

Port Hedland is the nearest community to Santos’
Bedout Basin petroleum permits. The Town of Port
Hedland is the local government body for the region.

Pilbara Port Authority

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

Pilbara Ports Authority manages port land at Dampier,
Port Hedland, Ashburton and Cape Preston East, and
facilitates the development of land and leases to
support port-related industries. Port Hedland is the
nearest port to the activity.

Port Hedland Game
Fishing Club (PHGFC)

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

The PHGFC was identified as a potentially relevant
stakeholder. PHGFC is identified as being able to assist
in reaching its membership to inform of activity timing
should this be requested.
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GT Diving

Relevant to Activity

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

Santos

Relevance/Reason for Engagement

Suggested as potentially relevant stakeholder with
information regarding recreational diving activities
offshore Port Hedland. Identified as being able to
assist in reaching recreational divers to inform of
activity timing should this be requested.

Care for Hedland

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

Port Hedland-based Non-government Organisation
(NGO). Focused primarily on turtle conservation, with
an interest in whales. Identified as relevant given the
location of the activity in relation to biologically
important areas for turtles, and humpback whale
migration pathways. Santos has chosen to consult
with as part of informing good environmental
management practices.

Mackerel Managed
Fishery (Area 2)

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

Based on a review of DPIRD information

(Section 3.2.5) and consultation with WAFIC, the
Mackerel Managed Fishery (Area 2) boundary overlaps
the proposed operational area and the licence holders
in this fishery should be consulted.

Pilbara Line Fishery

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

Based on a review of DPIRD information

(Section 3.2.5) and consultation with WAFIC, the
Pilbara Line Fishery boundary overlaps the proposed
survey operational area and the licence holders in this
fishery should be consulted.

Pilbara Trap Managed
Fishery

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

Based on a review of DPIRD information

(Section 3.2.5) and consultation with WAFIC, the
Pilbara Trap Managed Fishery boundary overlaps the
proposed operational area and the licence holders in
this fishery should be consulted.

Pilbara Fish Trawl Interim
Managed Fishery

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

Based on a review of DPIRD information

(Section 3.2.5) and consultation with WAFIC, the
Pilbara Fish Trawl Interim Managed Fishery boundary
overlaps the proposed operational area and the
licence holders in this fishery should be consulted.

Pearl Oyster Managed
Fishery

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

Based on a review of DPIRD information

(Section 3.2.5) and consultation with WAFIC, the Pearl
Oyster Managed Fishery boundary overlaps the
proposed survey operational area and the licence
holders in this fishery should be consulted via the PPA.

Nickol Bay Prawn Fishery

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

Based on a review of DPIRD fishery information
(Section 3.2.5) and consultation with WAFIC, the
Nickol Bay Prawn Fishery boundary overlaps the
proposed operational area and the licence holders in
this fishery should be consulted.
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Stakeholder Relevant to Activity Relevance/Reason for Engagement

Development Octopus Considered relevant persons | Based on a review of DPIRD fishery information
under Regulation 11A(1) (d) | (Section 3.2.5) and consultation with WAFIC, the
Development Octopus Fishery boundary overlaps the
proposed operational area and the relevant licence
holders in this fishery should be consulted.

Pilbara Crab Fishery Considered relevant persons | Based on a review of DPIRD fishery information
under Regulation 11A(1) (d) | (Section 3.2.5) and consultation with WAFIC, the
Pilbara Crab Fishery boundary overlaps the proposed
operational area and the relevant licence holders in
this fishery should be consulted.

4.3 Stakeholder consultation

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

+ providing more detailed information to commercial fishers, targeted to their fishery, in the initial
consultation packs

+ engaging WAFIC to assist in the review and distribution of commercial fisher consultation material

+ refining the stakeholder identification process to clearly identify and maintain current lists of ‘relevant’
persons

+ clearly documenting and tracking notification commitments to relevant persons.

Key stakeholders were contacted prior to providing the Bedout Exploration Drilling Stakeholder Consultation
package to increase activity awareness and to encourage two-way communication. Stakeholders, wherever
possible, were provided personal emails with information tailored to their functions, interests and activities,
including outlining why they have been identified as a relevant stakeholder.

The consultation package contains details such as an activity summary, location map, coordinates, water
depth, distance to key regional features, exclusion zone details and estimated timing and duration. This
consultation package outlined potential risks and impacts together with a summary of proposed
management control measures.

Individual fishing licence holders, as identified through DPIRD data and in consultation with WAFIC, were
provided the Bedout Exploration Drilling Commercial Fishers Stakeholder Consultation package by email.

Commercial fishers were provided additional information which included:
+ maps and information relevant to a specific fishery

+ information about the timing and duration of the activity

+ information about operational area access and concurrent operations.

The intent of providing this level of information early in the consultation process was to facilitate each party
proceeding with their business in a safe and efficient manner, and without loss or conflict, by minimising the
extent of interruption by the activities on commercial fishing operators’ activities to the lowest practicable
level.

Stakeholders were afforded at least six weeks to review consultation packs, although Santos accepted

stakeholder feedback after this period.
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4.4 Assessment of stakeholder objections and claims

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

Full transcripts between Santos and stakeholders are provided in the Bedout Multi-Well Environment Plan
Sensitive Stakeholder Information Report (SO-00-BI-20002.01) as a confidential submission to NOPSEMA.

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

+ Santos acknowledged receipt of all comments made by stakeholders.

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

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

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

+ As soon as possible, or on publication of the EP on the NOPSEMA website, Santos advised all
stakeholders, or their representative industry body that the EP was available for public review and
comment.

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

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

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

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

Australian Hydrographic AHO was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Office

AHO acknowledged receipt of the consultation material on 7 December 2020.
AHO notification requirements, as requested by AMSA and Defence (refer to below), are addressed in Table 8-4.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Australian Maritime Safety | AMSA was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.

Authority AMSA responded on 7 December 2020 requesting timely and relevant Maritime Safety Information is promulgated for the area and nature of

operations as follows:

+  Contact the AHO at datacentre@hydro.gov.au no less than four working weeks before operations, with details relevant to the
operations. The AHO will promulgate the appropriate Notice to Mariners, which will ensure other vessels receive information on
activities. [REQUEST 001]

+  Notify AMSA’s Joint Rescue Coordination Centre (JRCC) by email rccaus@amsa.gov.au for promulgation of radio-navigation warnings
at least 24-48 hours before operations commence. The JRCC will require vessel details (including name, callsign and Maritime Mobile
Service Identity (MMSI)), satellite communications details (including INMARSAT-C and satellite telephone numbers), area of
operation, requested clearance from other vessels and any other information that may contribute to safety at sea. JRCC will also
need to be advised when operations start and end. [REQUEST 002]

+  Provide updates to both the Australian Hydrographic Office and the JRCC on progress and, importantly, any changes to the intended
operations. [REQUEST 003]

+  Exhibit appropriate lights and shapes to reflect the nature of operations —we remind vessels of their obligation to comply with the
International Rules for Preventing Collisions at Sea (COLREGS), in particular, the use of appropriate lights and shapes to reflect the
nature of your operations (e.g., restricted in the ability to manoeuvre). Vessels should also ensure their navigation status is set
correctly in the ship’s Automatic Identification System (AIS) unit. [REQUEST 004]

+ To obtain a vessel traffic plot showing AlS traffic data for your area of interest, please visit AMSA’s spatial data gateway and
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Spatial @AMSA portal to download digital data sets and maps. [INFORMATION 001]

Santos responded to AMSA on 7 January 2021 and addressed the matters raised in their correspondence of 7 December 2020 (refer assessment

of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the

Bedout Exploration Drilling Program.

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

[REQUEST 001] Santos will notify the AHO no less than four working weeks before
operations commence.

Notification requirements are addressed in Table 8-4.

Statement of response, or proposed response, to the

objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

Santos responded to AMSA confirming the
notifications requirements would be addressed in the
EP.

[REQUEST 002] Santos will notify AMSA’s JRCC at least 24—48 hours before operations
commence for each activity and advise when operations start and end.

Notification requirements are addressed in Table 8-4.

Santos responded to AMSA confirming the
notifications requirements would be addressed in the
EP.

[REQUEST 003] Santos will notify both AHO and AMSA’s JRCC on any changes to the
intended operations.

Notification requirements are addressed in Table 8-4.

Santos responded to AMSA confirming the
notifications requirements would be addressed in the
EP.

[REQUEST 004] Santos noted the advice on obligations to comply with COLREGsS, in
particular, the use of appropriate lights and shapes to reflect the nature of operations
and this is addressed in Section 6.2.

Santos responded to AMSA and noted the
information provided.

[INFORMATION 001] Santos notes the information provided on traffic data.

Santos responded to AMSA and noted the
information provided.
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Department of Defence
(Defence)

[REQUEST 001] Santos will notify the AHO no less than four working weeks before Santos responded to Defence confirming the

Defence was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.

The Defence responded on 19 January 2021 requesting continued liaison with the Australian Hydrographic Service (AHS), in particular to ensure
the AHS is notified three weeks prior to the actual commencement of activities. [REQUEST 001]

Santos responded to Defence on 21 January 2021 and addressed the matters raised in their correspondence of 19 January 2021 (refer assessment
of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

operations commence. notification requirements would be addressed in the
Notification requirements are addressed in Table 8-4. EP.

Australian Fisheries
Management Authority

AFMA was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.

AFMA has previously advised it is unable to comment on individual proposals; however, it was important to consult with all fishers who have
entitlements to fish within the proposed area. This can be done through the relevant fishing industry associations or directly with fishers who hold
entitlements in the area. AFMA provided guidance on where to find this information.

Santos has consulted directly with relevant fishers and fishing industry associations as outlined in Table 4-1 and Table 4-2. Santos has assessed the
impact to fish and commercial fisheries in Section 6.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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

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

information and requests objections and claims (OPGGS(E) Regulation 16

No assessment required. No response required.

(b)(iii)), and information and requests

Department of Agriculture,
Water and the
Environment — Biosecurity
(vessels, aircraft and
personnel)

The department was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.

The department responded on 17 March 2021 providing the following advice on the Australian Government's biosecurity requirements:

-+

Your intended operating practices may expose domestic conveyances (support vessels and aircraft) to interactions with your project

vessel which may pose an unacceptable level of biosecurity risk. Where domestic conveyances become exposed through interactions
with persons, goods or conveyances outside Australian territory they automatically become subject to biosecurity control upon their
return.

You must report to the department for each project, using the required template.

The department will then assess whether the project, and the level of biosecurity risk associated with the survey vessel/platform, is
low, within the meaning of the Biosecurity (Exposed Conveyances — Exceptions from Biosecurity Control) Determination 2016 (the
Determination), an exposed conveyance may be eligible for an exception from biosecurity control. In order for exposed conveyances
to be assessed as low risk, the offshore installation must demonstrate that it meets the requirements set out in the Determination.

To have risk status assessed, offshore installation projects must apply to the department at least one month prior to project
commencement. The department will work with installation representatives to assess the biosecurity risk of the installation and
associated support conveyances (vessels and aircraft) [REQUEST 001].

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

Also review Australian ballast water and biofouling requirements and pre-arrival reporting using MARS. The project’s support vessels
will need to be registered and managed using MARS, where they are travelling between the drill site and Australian ports for
resupply/refuelling/waste management. Support aircraft will need to be arranged in compliance with aircraft biosecurity reporting
requirements.

This reporting is in addition to reporting that your company provides to other agencies such as NOPSEMA. While the department will
review your NOPSEMA application, you are required to report to the department as part of Australia’s management of the
biosecurity risk. The Biosecurity Act 2015 saw existing offshore operations continue as usual; however, new reporting requirements
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Stakeholder

are now in place.

Santos responded to the department on 17 March 2021 and addressed the matters raised in their correspondence of 17 March 2021 (refer
assessment of stakeholder objections, claims, information and requests below)..

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

(b)(iii)), and information and requests

[REQUEST 001]The Environment Plan commits to applying to the Department, using the Santos responded to the department and advised it

form provided, at least one month prior to the commencement of the activity, for the will comply with the department’s requirements and
MODU and associated support vessel/s biosecurity risk to be assessed as low (as the required control measures will be included in the
applicable to vessel and location), this requirement is in Table 8-4. Control measure BD- Environment Plan.

CM-023 in Table 8-2 specifically addresses the Biosecurity Act 2015 requirements and
management of invasive marine pest species is addressed in Section 7.2.

Department of Agriculture, | The Department was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.

Water and the Santos sent a follow-up email on 11 January 2021 inviting comment.
Environment — Biosecurity

. No response received to date.
(marine pests)

Management of invasive marine pest species is addressed in Section 7.2.

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

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

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Department of Agriculture, | The Department was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.

Water and the Santos sent a follow-up email on 11 January 2021 inviting comment.

Environment — Fisheries The Department responded on 31 March 2021 and provided the following comments:

e The department has noted this information. If we have any questions or comments, we will be in contact [INFORMATION 001].
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

e The department requests to be informed of future developments relating to this project. We also request that you communicate future
developments with the Australian Fisheries Management Authority at petroleum@afma.gov.au and the relevant fishing industry
representation organisations in that region.[REQUEST 001]

Santos responded to the department on 31 March 2021 and addressed each of the matters raised in their correspondence of 31 March 2021
(refer assessment of stakeholder objections, claims, information and requests below).

Santos has assessed the impact to fish and commercial fisheries in Section 6.

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

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

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Santos notes the department will contact Santos if they have any Santos responded to the department on 31 March

question or comments on the activity. 2021 and acknowledged their comments.

[REQUEST 001] Santos will continue to keep the Department informed of any future Santos responded to the department on 31 March

developments relating to this program (see Table 8-4). and confirmed the Department will be kept informed
of any future developments relating to this Program

Santos has already provided the consultation material to AFMA and to the relevant (Table 8-4).

Commonwealth fishing industries bodies.
Santos has also provided the consultation material to
AFMA and to the relevant Commonwealth fishing
industries bodies.

Director of National Parks

The DNP was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.
DNP responded on 13 January 2021 advising:
+ Based on the factsheet provided, we note that the planned activities do not overlap any Australian Marine Parks. | note that the title
WA-438-P abuts the Eighty Mile Beach Marine Park and is approximately 170 km from mermaid Reef Marine Park. In addition, WA-
541-P is approximately 63 km from Argo-Rowley Terrace Marine Park. You have noted that the operational area is approximately 50

km from Eighty Mile Beach Marine Park and 115 km from Argo-Rowley Terrace Marine Park. Therefore, there are no authorisation
requirements from the DNP. [INFORMATION 001]
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+ To assist in the preparation of an EP for petroleum activities that may affect Australian marine parks, NOPSEMA has worked closely
with Parks Australia to develop and publish a guidance note that outlines what titleholders need to consider and evaluate. In
preparing the EP, you should consider the Australian marine parks and their representativeness. In the context of the management
plan objectives and values, Santos should ensure that the EP: [REQUEST 001]

— identifies and manages all impacts and risks on Australian marine park values (including ecosystem values) to an acceptable level and has
considered all options to avoid or reduce them to as low as reasonably practicable

— clearly demonstrates that the activity will not be inconsistent with the management plan.

+  The North West Marine Parks Network Management Plan 2018 came into effect on 1 July 2018 and provides further information on
values for Eighty Mile Beach marine park, Argo-Rowley Terrace Marine Park and Mermaid Reef Marine Park. Australian marine park
values are broadly defined into four categories: natural (including ecosystems), cultural, heritage and socio-economic. Information
on the values for the marine parks is also located on the Australian Marine Parks Science Atlas. [INFORMATION 002]

+ DNP do not require further notification of progress made in relation to this activity unless details regarding the activity change and
result in an overlap with or new impact to a marine park, or for emergency responses. [REQUEST 002]

+ Inthe case of an emergency response, the DNP should be made aware of oil/gas pollution incidences which occur within a marine
park or are likely to impact on a marine park as soon as possible. Notification should be provided to the 24-hour Marine Compliance
Duty Officer [REQUEST 003]

Santos responded to DNP on 14 January 2021 and addressed the matters raised in their correspondence of 13 January 2021 (refer assessment of
stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Santos notes that no authorisations are required from the DNP. Santos responded to DNP and acknowledged their
advice.

[REQUEST 001] Santos has considered NOPSEMA Guidance Note Petroleum Activities and | Santos responded to DNP and confirmed it has
Australian Marine Parks (N-04750-GN1785 A620236, 03/06/2020). followed the NOPSEMA guidance note in preparation
of the EP.
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Santos has identified the relevant Australian Marine Parks and their values
(Section 3.2.3).

[INFORMATION 002] Santos has considered information within the Australian Marine Santos responded to DNP and acknowledged their
Parks North-West Marine Parks Network Management Plan (2018) and Australian Marine | advice.
Parks Science Atlas. Refer to Section 3.2.3.

[REQUEST 002] Santos notes that no further notification to DNP is required, unless Santos responded to DNP and acknowledged their
details regarding the activity change and result in an overlap with or new impact to a advice.
marine park, or for emergency responses.

Santos has addressed DNP Notification requirements in Table 8-4 of the EP and Section 7

of the OPEP.
[REQUEST 003] Santos has addressed DNP emergency notification requirements in Santos responded to DNP the OPEP for the activity
Table 8-4 of the EP and Section 7 of the OPEP. includes DNPs notification requirements. These can
be found in Section 7 of the OPEP.
Department of Transport DoT was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.

DoT responded on 17 December 2020 advising:

+ if thereis a risk of a spill impacting State waters from the activity, please ensure that the Department of Transport is consulted as
outlined in the Department of Transport Offshore Petroleum Industry Guidance Note — Marine Qil Pollution: Response and
Consultation Arrangements (July 2020). [REQUEST 001]

Santos responded to DoT on 17 December 2020 and addressed each of the matters raised in their correspondence of 17 December 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests
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[REQUEST 001] Santos will ensure consultation with the DoT as outlined in the Santos responded to DoT and acknowledged the
Department of Transport Offshore Petroleum Industry Guidance Note — Marine Qil request.
Pollution: Response and Consultation Arrangements (July 2020).

Department of Primary
Industries & Regional
Development

DPIRD was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.

No response received to date.

Santos has assessed the impact to fish and commercial fisheries in Section 6.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Department of Biodiversity
and Conservation
Attractions

DBCA was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
DBCA responded on 16 December 2020 and provided the following feedback:

+ There are ecologically important areas located in the vicinity of the proposed operations, including the Bedout Island Nature Reserve
(R 33811). Based on the information provided it appears that there is potential for this reserve to be affected by Santos’ operations if
there is a substantial hydrocarbon release and subject to particular weather or other environmental conditions. Given the ecological
importance of the reserve potentially affected by a hydrocarbon release from the proposed activities, it is considered important that
the baseline values and state of the potentially affected environment are appropriately understood and documented prior to any
operations commencing that pose a significant risk of impacting the area. [REQUEST 001]

+ DBCA would like to have confidence that Santos maintains appropriate baseline survey data on the important ecological values of
the area and any current contamination if present within the area of potential impact of spills (as identified through Santos’
modelling). Following a desktop review and risk assessment, Santos should also collect appropriate baseline abundance and
distribution data for any threatened and specially protected marine fauna species in the area of potential impact, including
information on the key habitats these species use for activities like foraging, breeding and aggregating. If baseline information is not
available, Santos should thoroughly assess what baseline information is required commensurate with the level of risk associated with
the proposed activities, and identify suitable sources/methods to attain that information such that Santos can ensure that any
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+

Santos responded to DBCA on 22 January 2021 and addressed each of the matters raised in their correspondence of 16 December 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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

impacts on ecological values and recovery of these values can be monitored and remediated. [REQUEST 002]

DBCA undertakes monitoring in many of its reserves and publishes monitoring reports which are available on the department’s
website. However, Santos should be aware that this monitoring is targeted to inform DBCA’s values and objectives relating to marine
park management and is not necessarily suitable to provide all baseline information required for oil spill risk assessment and
management planning. DBCA encourages Santos to ensure it attains all information required to implement a Before-After, Control-
Impact (BACI) framework in planning its management response. This may include independently monitoring and collecting data
where required or identifying other data sources. Santos should also be aware that any access to Bedout Island Nature Reserve for
monitoring or other purposes will require lawful authority under the Conservation and Land Management Act 1984. [REQUEST 003]

In developing its Environmental Plan, DBCA also recommends that Santos refer to the Commonwealth Department of Agriculture,
Water and the Environment’s National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory
Shorebirds as a best-practice industry standard for managing potential impacts of light pollution on marine fauna
(https://www.environment.gov.au/biodiversity/publications/national-light-pollution-guidelines-wildlife). [REQUEST 004]

In the event of a hydrocarbon release, it is requested that Santos notify DBCA’s Pilbara regional office as soon as practicable on
(08) 9182 2000. Note however that DBCA will not implement an oiled wildlife management response on behalf of a petroleum
operator except as part of a whole of government response mandated by regulatory decision makers, and any advice or assistance
from DBCA, at any scale, will occur on a full cost recovery basis. Santos should also commit to the monitoring and clean-up of any
DBCA interests affected by an oil spill in consultation with DBCA. [REQUEST 005]

Santos should refer to the Department of Transport’s guidance regarding marine pollution), and the Offshore Petroleum Industry
Guidance Note dated July 2020 titled Marine Oil Pollution: Response and Consultation Arrangements. These documents provide
information on the Western Australian emergency management arrangements for marine oil pollution incidents in State waters,
petroleum titleholders’ obligations under those arrangements, and the DoT’s expectations as the jurisdictional authority for such
incidences. [REQUEST 006]

Please continue to provide all future notifications to EMBAdmin@dbca.wa.gov.au. [REQUEST 007]
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Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)),

information and requests

[REQUEST 001] Santos acknowledges there are ecologically important areas located in
the vicinity of the proposed operations and these values, including the Bedout Island
Nature Reserve, are addressed in Section 3 of the EP. In addition, the potential for the
area to be affected by a loss of control event is risk assessed in the EP in Section 7.6.

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

Santos responded to DBCA confirming the matters
raised have been addressed in Section 3 and
Section 7.6 of the EP.

[REQUEST 002] Santos acknowledges DBCA’s comments in relation to baseline survey
data. Santos’ existing baseline data, which is reviewed every two years (next due for
review in 2021), indicates that data available for Bedout Island is limited to a shorebird
survey undertaken in 2018 by DBCA. In areas (such as Bedout Island) where limited
baseline data is available, post spill pre-impact monitoring for the relevant receptors will
be carried out in line with Santos’ Operational and Scientific Monitoring Plan (OSMP).
However, the ability to undertake this monitoring will depend on the arrival time for the
oil to contact Bedout Island and other sensitive receptors. The predicted arrival time for
oil to contact key sensitive receptors is outlined in Section 7.6 of the EP. Section 5 of the
EP outlines the process Santos follows to determine the risk and impact of an activity.
Further, Section 7.6 of the EP details the risk and impact assessment on High
Environment Value areas and the OPEP identifies Protection Priority Areas for response
arrangements. Santos will include Bedout Island as one of the Protection Priority Area for
spill response purposes and ensure Bedout Island is included in the scientific monitoring
assurance and capability assessment. Santos is confident that its risk and impact
assessment process, baseline survey data review, and OSMP, addresses potential impacts
on ecological values and recovery of these values.

Santos responded to DBCA confirming the matters
raised have been addressed in the EP and OPEP.

[REQUEST 003] Santos acknowledges the monitoring reports available from the DBCA
website and requested access to some of DBCA’s earlier reports (2017 and 2018) to help
inform Santos’ the baseline data review to be conducted by our monitoring service
provider in 2021.

Santos notes DBCAs comments in relation to the BACI framework and advise the required
responses to satisfy the BACI framework are contained within the Scientific Monitoring
Plans attachment included in the OPEP.

Santos responded to DBCA and acknowledged the
advice provided.
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Santos notes DBCA’s advice that any access to Bedout Island Nature Reserve for
monitoring or other purposes will require lawful authority under the Conservation and
Land Management Act 1984.

[REQUEST 004] Santos notes DBCA's reference to the Commonwealth Department of Santos responded to DBCA confirming the matters
Agriculture, Water and the Environment’s National Light Pollution Guidelines for Wildlife | raised have been addressed in Section 6.2 of the EP.
Including Marine Turtles, Seabirds and Migratory Shorebirds and confirms this is
considered on Section 6.2 of the EP.

[REQUEST 005] Santos notes DBCA'’s requirements in relation to incidents and Santos responded to DBCA confirming the matters
emergency response and confirms these requests are addressed in the Regulatory raised have been addressed in the Regulatory
Notification and Reporting Section of the Bedout Multi-Well Drilling OPEP. This will Notification and Reporting Section of the Bedout

include the requirement to notify DBCA'’s Pilbara regional office as soon as practicable on | Multi-Well Drilling OPEP.
(08) 9182 2000. Santos also acknowledged DBCA’s advice that it will not implement an
oiled wildlife management response on behalf of a petroleum operator except as part of
a whole of government response mandated by regulatory decision makers, and any
advice or assistance from DBCA, at any scale, will occur on a full cost recovery basis.
Santos also commits to consult with DBCA as required on monitoring and clean-up
activity in the event of an oil spill and this commitment is reflected in the Shoreline
Clean-up Environmental Performance Standard section of the Bedout Multi-Well Drilling
OPEP.

[REQUEST 006] Santos notes DBCAs advice in relation to the Department of Transport’s Santos responded to DBCA confirming the matters

guidance regarding marine pollution and confirms these requirements are addressed in raised have been addressed in the Regulatory
the 'Regulatory Arrangement and External Support’ section of the Bedout Multi-Well Arrangement and External Support section of the
Drilling OPEP. Bedout Multi-Well Drilling OPEP.
[REQUEST 007] Santos will continue to provide all future notifications to Santos responded to DBCA confirming the notification
EMBAdmin@dbca.wa.gov.au and this notification request in addressed in Table 8-4 of requirements would be addressed in the Section 8 of
the EP. the EP.

Department of Mines, DMIRS was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.

Industry Regulation and DMIRS responded on 15 December 2020. DMIRS:

Safet
arety + noted the activities are regulated by NOPSEMA under the provisions of the OPGGS(E)R and does not require any further information

at this stage [INFORMATION 001]
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+ requested Santos continue to send commencement and cessation notifications to DMIRS. [REQUEST 001]

Santos responded to DMIRS on 7 January 2021 and addressed each of the matters raised in their correspondence of 15 December 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Noted by Santos. Santos responded to DMIRS and acknowledged this
information.

[REQUEST 001] Santos has addressed the department’s notification requirements in Santos responded to DMIRS and acknowledged their

Table 8-4. request.

Western Australian Fishing | WAFIC was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Industry Council Santos sent a follow-up email on 11 January 2021 inviting comment.
WAFIC responded on 28 January 2021 and provided the following feedback:

+  This is a significant five year project, multiple drilling sites throughout the area of the offshore permit, accordingly, potential for
varying levels of disruptions to commercial fishers active in this area and in this water depth range. [INFORMATION 001]

+ Understand that the 500 m radius exclusion zone will be around the MODU for the duration of the drilling and thereafter, each drill
site will be plugged and abandoned and the 500 m safety zone is then lifted. [REQUEST 001]

—  Please ensure all Santos staff, contractors and sub-contractors are aware of this policy and that there are no other access restrictions.
—  Please ensure the safety zone is lifted at the earliest/safest possible time.

+  Understand there will be multiple support vessels on the water in and around the MODU and transiting from home port. [REQUEST
002]

—  Please ensure all Santos staff, contractors and sub-contractors are aware of the potential to engage with active commercial fishing.

—  Please ensure, where possible, that they steer well clear of commercial fishing activities.
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—  Please ensure they are alert and receptive to steering clear of fish aggregations in the vicinity of the active fishing vessels — these are the
fish we are trying to catch — to prevent fish dispersal, etc.

—  As always, we encourage Santos to communicate directly with fishing vessels and welcome timely radio engagement.

+  Thank you for confirming that Santos will not restrict commercial fishing access to the operational area and is committed to
concurrent operations where safety of either vessel is not compromised. [INFORMATION 002]

+  Thank you for confirming that all support vessel personnel will be prohibited from any recreational fishing activities in the
operational area and that this is communicated across Santos staff, contractors, sub-contractors, etc. WAFIC would also greatly
appreciate this ruling covering all support vessels at all times and all locations —i.e., when in transit prior to entering the operational
area. [REQUEST 003]

—  This is both a safety AND a sustainability/accountability issue.
—  They are working, not on holiday.

Santos responded to WAFIC on 3 February 2021 and addressed each of the matters raised in their correspondence of 28 January 2021 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

As a key commercial fishing sector stakeholder, consultation with WAFIC will be ongoing for this and other Santos activities
WATFIC Fee for Service

On 26 November 2020 Santos requested WAFIC Fee for Service to assist with consultation with commercial fishers for the Bedout Exploration
Drilling EP. Draft consultation material was provided for WAFIC review.

WAFIC sent the agreed consultation material to relevant fishers on behalf of Santos on 4 December 2020.

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

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Santos notes concerns regarding the potential disruption to Santos responded to WAFIC and confirmed the
commercial fishers active in the operational area and is committed to continue to work matters raised have been addressed in Section 8.4 of
with WAFIC and relevant fishers to minimise the impact of its activities on other marine the EP

users. Santos reiterates its commitment to the following:

+  Relevant commercial fishing stakeholders as agreed with WAFIC will be
notified prior to commencement and on cessation of the drilling activity.
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+

Relevant fishers will include:

All licence holders in the following seven fisheries as identified in Table 4-1
(or as revised in consultation with WAFIC):

o Developmental Octopus
o Pilbara Trawl

o Pilbara Trap

o Pilbara Line

o Pilbara Crab

o Mackerel Area 2

o Nickol Bay Prawn

o Industry fishing industry associations identified in Table 4-1
including WAFIC, PPA, ASBTIA, Tuna Australia and CFA, unless
requested otherwise.

A 500 m radius exclusion zone will be in place around the MODU for the
duration of the activity. The temporary exclusion zone will cease on MODU
departure.

Santos will not restrict commercial fishing access to the operational area
and is committed to concurrent operations where safety of either vessel is
not compromised, noting maritime laws of the sea apply within this area.

A visual and radar watch will be maintained on the support vessel bridge at
all times.

Support vessel personnel will be prohibited from any recreational fishing
activities in the operational area.

Santos commits to 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.

Santos inductions for support vessels will include a topic to reinforce the
importance of marine communications regarding any potential interactions
with active commercial fishing.
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These commitments are addressed in Section 8.4 of the EP.

[REQUEST 001] Santos can confirm (as noted above) that there will be a 500 m radius
exclusion zone around the MODU for the duration of the drilling activity. The activity
ends once the well has been plugged and abandoned and the MODU and all support
vessels have departed the operational area. The temporary exclusion zone will cease on
MODU departure. Refer control measure BD-CM-042.

Santos responded to WAFIC and confirmed the
information provided.

[REQUEST 002] Santos acknowledges WAFIC's concern over the potential number of
support vessels in the operational area and confirms, as per the consultation material,
that the MODU may be supported by up to four support vessels, although typically only
two are required. Santos reiterates its commitments to commercial fishers, as noted
above:

+  Avisual and radar watch will be maintained on the support vessel bridge at
all times. Refer control measure BD-CM-015.

+  Santos commits to 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. Refer control
measure BD-CM-014 and notifications per Table 8-4.

+  Santos inductions for support vessels will include a topic to reinforce the
importance of marine communications regarding any potential interactions
with active commercial fishing. Refer Section 8.6.1.

Santos responded to WAFIC and confirmed the
information provided.

[INFORMATION 002] Santos confirms it will not restrict commercial fishing access to the
operational area and is committed to concurrent operations where safety of either vessel
is not compromised. Refer control measure BD-CM-022.

Santos responded to WAFIC and confirmed the
information provided.

[REQUEST 003] Santos can also confirm that all support vessel personnel will be
prohibited from any recreational fishing activities in the operational area (Refer control
measure BD-CM-035) and that this is communicated across Santos staff, contractors and
sub-contractors. This commitment will be reflected in Section 8.6.1 of the EP. Please note
the EP only has jurisdiction in relation to the operational area and therefore cannot
contain commitments for activities outside of that area. However, Santos has a provision

Santos responded to WAFIC and confirmed the
information provided.
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within all vessel contracts requiring, that while on contract to Santos, there is no fishing
from the vessel at any time. This is not limited to operational areas.

Commonwealth Fisheries
Association

The CFA was provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation package via WAFIC email on 4 December 2020.
No response received to date.
All fisheries are described in Section 3.2.5, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Pearl Producers
Association

The PPA was provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation package via WAFIC email on 4 December 2020.
No response received to date.

All fisheries (include pearl oysters) are described in Section 3.2.3, and potential impact to fisheries, fish habitat and commercial fishers are
discussed in Section 6.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Australian Southern
Bluefin Tuna Industry
Association

ASBITA was provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation package via WAFIC email on 4 December 2020.
No response received to date.

All listed fisheries are described in Section 3.2.3, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.
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Bedout Exploration Drilling Program.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)),
information and requests

No assessment required.

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

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the

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

Santos

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

No response required.

Tuna Australia

4 December 2020.

Tuna Australia responded on 7 December 2020 and provided the following feedback:

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)),

information and requests

Tuna Australia was provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation package via WAFIC email on

+  Tuna Australia does not believe the location of the Santos proposal will have an impact on the fishery, providing there isn’t an
accident. Assume there is a process and compensation if there is an accident? [REQUEST 001]

Santos responded to Tuna Australia and WAFIC on 11 January 2021 and addressed each of the matters raised in their correspondence of
7 December 2020 (refer assessment of stakeholder objections, claims, information and requests below).

All listed fisheries are described in Section 3.2.3, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.

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

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

[REQUEST 001] Santos advised the legislation provides for a regime which requires
titleholders to maintain sufficient “financial assurance”. Very broadly:

+  Under the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth)
(section 571), titleholders are required to maintain “financial assurance”
sufficient to give them the capacity to meet costs, expenses and liabilities
arising in connection with petroleum activities.

+  Financial assurance can be in the form of insurance, self-insurance, a bond,
a deposit with a financial institution, an indemnity/surety, a letter of credit
or a mortgage. Titleholders have discretion in deciding the form (or mix of

Santos responded to Tuna Australia and WAFIC and
addressed the matters raise in their correspondence.
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forms) of financial assurance.

+  NOPSEMA will not accept an Environment Plan (which is required for
titleholders to carry out petroleum activities) unless NOPSEMA is satisfied
that the titleholders are compliant with the financial assurance
requirements under the section 571 of the Act.

Please note that the above does not constitute legal advice, and we recommend relevant
stakeholders obtain independent legal advice. Further details can also be found on
NOPSEMA’s website at: https://www.nopsema.gov.au/environmental-
management/financial-assurance/.

Recfishwest

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

Recfishwest was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.
No response received to date.

Recfishwest has previously advised that activity in this area is unlikely to impact their sector due to its distance from shore and that it might be
worth touching base with the Port Hedland Game Fishing Club to get their views on it. [INFORMATION 001]

Santos has addressed this matter below (refer assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Santos consulted with the Port Hedland Game Fishing Club on this The Port Hedland Game Fishing Club was sent a copy
EP. of the Consultation Material for this EP.

Marine Tourism WA

MTWA was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.
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Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

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

No assessment required. No response required.

Town of Port Hedland
(TOPH)

TOPH was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
TOPH acknowledged receipt of the consultation material on 7 December 2020. No further comment provided.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Pilbara Ports Authority

The Pilbara Ports Authority was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.
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Port Hedland Game Fishing | The PHGFC was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Club (PHGFC) Santos sent a follow-up email on 11 January 2021 inviting comment.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Care for Hedland Care for Hedland was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

GT Diving (Port Hedland) GT Diving was provided the Bedout Exploration Drilling Stakeholder Consultation package via email on 4 December 2020.
Santos sent a follow-up email on 11 January 2021 inviting comment.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since February 2021 this update has provided information on the
Bedout Exploration Drilling Program.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
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Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Mackerel Managed Fishery
(Area 2)

These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.3, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.

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

No assessment required. No response required.

Pilbara Line Fishery

These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.3, and potentials impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Pilbara Trap Managed
Fishery

These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.
All fisheries are described in Section 3.2.3, and potentials impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.

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

Santos Ltd | SO-00-BI-20003

Page 131 of 400



Stakeholder

Santos

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

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

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Pilbara Fish Trawl Interim
Managed Fishery

These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.
All fisheries are described in Section 3.2.3, and potentials impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Pearl Oyster Managed
Fishery

The PPA was provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
No comments received to date from individual fishers in this fishery.

All fisheries (including pearl oysters) are described in Section 3.2.3, and potential impacts to fisheries, fish habitat and commercial fishers are
discussed in Section 6.

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)), Statement of response, or proposed response, to the

information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Nickol Bay Prawn Fishery

These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.3, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
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Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), Statement of response, or proposed response, to the
information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.
Development Octopus These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.
Fishery Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.
All fisheries are described in Section 3.2.3, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.
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)), Statement of response, or proposed response, to the
information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests
No assessment required. No response required.
Pilbara Crab Fishery These licence holders were provided the Bedout Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 4 December 2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.
All fisheries are described in Section 3.2.3, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.

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

No assessment required. No response required.
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4.5 Ongoing consultation

Stakeholder consultation for this activity will be ongoing and Santos will work with stakeholders before,
during and after the activity. Should new stakeholders be identified (Section 4.2), they will be added to the
stakeholder database and included in all future correspondence as required, including activity-specific
notifications.

Santos, as a marine user, understands there will be the need to interact and communicate with other marine
users to ensure mutual and individual stakeholder goals are met. Santos has identified the need for ongoing
engagement with the fishing industry, as committed to in Section 8.9.

To this end, Santos commits to the following ongoing stakeholder consultation process:

+ Prior to commencement of the activity, Santos will notify all relevant stakeholders listed, or as revised,
in Table 8-4. The notification will include information on activity timing, vessel movements and vessel
details.

+ Upon completion of the activity, Santos will provide a cessation notification to the relevant
stakeholders listed, or as revised, in Table 8-4. The final cessation notification will advise stakeholders
that the activity has ended.

+ Santos’ Quarterly Consultation Update (see Section 4.6) will include the Bedout Exploration Drilling
activity. This consultation will cease once the activity has ended.

Up to date knowledge of stakeholders will be managed as described in Section 8.10.

Where practicable and if available, Santos will endeavour to use the WAFIC consultation services to help
distribute activity notifications to relevant commercial fishers.

Santos will assess any additional stakeholder objections or claims in accordance with Section 4.4.

4.6 Quarterly consultation update

Activities covered under this EP will be included in Santos’ Quarterly Consultation Update until they can be
listed as a ‘completed activity’, with updates scheduled for approximately March, June, September and
December annually.

The Quarterly Consultation Update is circulated to a broad group of Santos stakeholders, including many of
the stakeholders identified in Table 4-2.

If stakeholders request additional information or raise concerns on any activity listed in a Quarterly
Consultation Update, a dialogue with these stakeholders can continue during or post the preparation of an
EP and will be recorded for future reference. Santos commits to respond and address any comments to the
satisfaction of both parties and keep any consultation on file during and post acceptance of an EP.

4.7 Addressing consultation feedback

Santos’ Consultation Coordinator is available before, during and after the activity to ensure opportunities for
stakeholders to provide feedback are available.

Santos will maintain records of all stakeholder consultation related this this EP and activity.
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4.8 Stakeholder-related control measures, performance outcomes and standards

Control measures and performance outcomes and standards for stakeholder consultation are included in
Table 8-2.

If, in stakeholder consultation, a change to any control measure or activity outlined in this EP is required,
Santos will undertake an internal assessment using the management of change process (Section 8.10.2).
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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/or qualitatively assessed for their impacts on the
environment (physical, biological, and socio-economic) at a defined location and specified period of time. In
addition, unplanned events are assessed on the basis of their likelihood of occurrence which contributes to
their level of risk.

Santos 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
+ 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 listing 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 following management controls. Acceptability of unplanned
events is in part determined from its risk ranking following 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 life cycle 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 reduce risks further.

Authorised Person with authority to make the decision or take the action. Examples are Vessel Master,
Person 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?.

DMIRS Department of Mines, Industry Regulation and Safety.

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

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

(c) and (d).
Environmental A consequence is the outcome of an event affecting objectives.
consequence 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 ISO 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 Applies to unplanned events. Risk is a function of the likelihood of the unplanned event
risk occurring and the consequence of the environmental impact that arises from that event.
Hazard A situation with the potential to cause harm.

2 Defined by the Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
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Grossly Where the sacrifice (cost and effort) of implementing a control measure (CM) to reduce
disproportionate | impact or risk, grossly exceeds the environmental benefit to be gained.

Impact The process of determining the consequence of an impact (in terms of the consequence to
assessment 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 An attribute of the planned activity that may occur or will occur infrequently during the
planned event 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 (i.e., 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 and/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 An attribute of the planned activity that results in some level of environmental impact and
event will occur continuously or frequently through the duration of the planned activity.

Senior Leadership | Senior Leadership Team.
Team

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 Policy. The company Risk Procedure (SMS-MS1-ST01) underpins
the Risk Policy and is consistent with the requirements of AS/NZS ISO 31000:2018, Risk Management —
Guidelines (1SO, 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 SMS requirements

+ principles of ecologically sustainable development

+ Santos-acceptable levels of impact and risk.

These factors were considered in an environmental impact and risk assessment workshop held in September
2020 in which environmental hazards were identified and assessed (ENVID workshop). The workshop
involved participants from Santos' HSE, Projects and Operations departments and specialist environmental
consultants.

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

A description of the activity is required in order to determine the planned events that will take place and the
credible unplanned events that may occur. The location, timing and scope of the activity must be described
in order to 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.
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The outcome of this assessment is detailed in the relevant sub-sections 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 D) reference document which describes the existing environment that may be
affected by Santos activities and is reviewed and updated on an annual basis.

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
using, where required, 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 3 and Appendix D.

5.3 Describe the environmental performance outcomes and control measures

For each planned and unplanned event, a set of Environmental Performance Outcome(s) (EPO), CMs,
Environmental Performance Standards (EPSs) and Measurement Criteria (MC) are identified. The definitions
of the performance outcomes, CMs, standards and measurement criteria must be consistent with the
OPGGS(E)R 2009, and the NOPSEMA EP Content Requirements Guidance Note (NOPSEMA, 2019c).

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 g Engineer out the risk.
ngineering
The use of oil-in-water separator to minimise the volume of oll
discharged.

Isolation Isolate people or the environment from the risk.

The use of bunding for containment of bulk liquid materials.

_— 5 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 (Appendix F).

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

+ 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. This process determines a consequence

level based on set criteria for each receptor category and takes into consideration the duration and extent
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of the impact, receptor recovery time and the effect of the impact at a population, ecosystem or industry
level. Impacts to social and economic values are also considered based on existing knowledge and feedback
from stakeholder consultation. As the result of historic consultation with stakeholders, the social and
economic values in the region that are of interest are evident.

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

Coni(:?lzrnce Consequence Level Description

| Negligible — No impact or negligible impact

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

[} Moderate - Significant impact to local population, industry or ecosystem factors

\Y 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

Vi 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

Consequence

I T R N

Very High Very High Very High

Medium Very High Very High

Low Medium Very High

Low Low Very High

Low Medium

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
CMs adopted reduce the impact (consequence level) or risk to ALARP. This process relies on demonstrating
that further potential CMs would require a disproportionate level of cost/effort in order to reduce the level
of impact or risk. If this cannot be demonstrated, then further CMs are adopted. The level of detail included
within the ALARP assessment is based upon the nature and scale of the potential impact or risk. For example,
more detail is required for a risk ranked as "Medium’ compared to a risk ranked as "Low’.

5.6 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 ecologically sustainable
development

that the acceptable levels of impact and risks have been informed by relevant species recovery plans,
threat abatement plans and conservation advice can be demonstrated

performance standards are consistent with legal and regulatory requirements
performance standards are consistent with the Santos’ 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

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. Environmental assessment.

Environmental performance outcomes and standards
13(7) The environment plan must:
(a) set environmental performance standards for the control measures identified under paragraph (5)(c);

(b) set out the environmental performance outcomes against which the performance of the titleholder in
protecting the environment is to be measured; and

(c) include measurement criteria that the titleholder will use to determine whether each environmental
performance outcome and environmental performance standard is being met.

Santos’ environmental assessment identified eight potential sources of environmental impact associated
with the planned activities to be undertaken in the operational area. The results of the impact assessments
are summarised in Table 6-1. Given that the risk of a planned event occurring is 100% likelihood (i.e., it will
occur), the residual risk ranking is not assessed (as explained in Section 5.1). The potential impact assessment
for each planned event and the subsequent control and management measures proposed by Santos to
reduce the extent of the impacts are detailed in the following subsections.

Table 6-1: Summary of the consequence level rankings for hazards associated with planned events

EP Section Residual
Reference Hazard Consequence
Level
6.1 Noise emissions Il = Minor
6.2 Light emissions I — Negligible
6.3 Atmospheric emissions | — Negligible
6.4 Seabed and benthic habitat disturbance Il — Minor
0 Interaction with other marine users | — Negligible
6.6 Operational discharges | — Negligible
6.7 Drilling and cement discharges Il —Minor
Light emissions | — Negligible
Noise emissions | — Negligible
Contingency | Atmospheric emissions | — Negligible
6.8 f{zis”ponse Operational discharges and waste | — Negligible
Operations Physical presence and disturbance Il — Minor
Chemical dispersant application Il — Minor
Disruption to other users of marine and coastal areas and townships Il — Minor
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6.1 Noise emissions
6.1.1 Description of event

Potential impacts from noise emissions may occur in the operational area from the following sources:
+  VSP operations

ROV activities

support vessel activities (e.g., vessel engines, thrusters and other machinery)

MODU activities (e.g. drilling and machinery)

+ o+ o+ 4

helicopter activities (crew change requirements).

Impacts from all potential noise sources will be localized. This is on the following basis:

+ A conservative estimate of how far noise will travel from VSP activities is ~2.4 km from
the MODU.

+ Noise from ROV operations will be limited to when ROVs are operating within the
operational area.

+ A support vessel using main engines and bow thrusters to maintain position and the
Extent MODU undertaking drilling will become inaudible above background noise within
approximately 1 km.

+ Noise from helicopters will be limited to when they are transiting over the operational
area.

Cumulative effects from the activity and from other activities conducted in the vicinity are not
expected, due to the short-term nature of the VSP operations and the low sound levels generated by
continuous noise sources;

Duration Continuous and intermittent noise for the duration of the activity.

6.1.1.1 Noise generated by mobile offshore drilling unit

The MODU will generate noise from the operation of on-board machinery, including diesel engines, mud
pump, ventilation fans (and associated exhaust) and electrical generators, and also from the operation of the
drill string and drill bit during operations. McCauley (1998) reported noise levels generated by a
semi-submersible rig, during non-drilling periods the typical broadband level encountered was approximately
113 dB (rms) re 1 pPa@125 m with various tones from the machinery observable in the noise spectra. There
was a significant variation in the broadband noise during non-drilling periods, attributed to the operation of
specific types of machinery. During periods the broadband noise level increased to the order of 177 dB (rms)
re 1 uPa@125 m. Studies undertaken in the Arctic on different MODU types (including semi-submersible and
drill ships) indicate that noise levels dropped to 117 dB re 1 yPa within 1 km of the MODU and are much
lower than those for large commercial vessels operating at normal speeds (Austin et al., 2018).

In general, jack-up MODUs transmit less noise underwater than a semi-submersible platform or a drill vessel
due to a smaller surface area being in contact with the water column. Jack-up MODUs have been measured
to produce noise between 0.005 and 1.2 kHz during drilling activity with a source level of 59 dB re 1 uPa-m
(Simmonds et al., 2004). A 2001 underwater acoustic survey (Marine Acoustics, 2011) of a jack-up MODU
operating in shallow waters (24.4 to 27.4 m water depth) reported non-continuous (less than one second)
noise levels exceeding 120 dB re 1 puPa, were measured to a maximum range of 1.17 to 1.4 km from the
MODU in a frequency band of 8.9 to 44.7 Hz. Underwater noise measured during this survey was at all times
below 160 dB re 1 pPa.
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6.1.1.2 Noise generated by vessels

Vessel operational noise consists of machinery noise (e.g., engine noise) and hydrodynamic noise (e.g., water
flowing past the hull and propeller singing). All machinery on a ship radiates sound through the hull into the
water.

For support vessels, the noisiest anticipated activity is when the vessel uses thrusters to maintain its position.
McCauley (1998) measured underwater sound pressure levels equivalent to approximately 182 dB re 1 uPa
@ 1 m with a frequency range of 20 Hz to 10 kHz from a support vessel holding station in the Timor Sea. The
thruster noise dropped below 120 dB re 1 pPa within 3 to 4 km and was audible above ambient noise up to
20 km away (McCauley, 1998). This has been taken as the greatest noise-generating activity for assessment
purposes, as other vessel activities will require the vessel to be idle or moving; e.g., pipeline inspection and
maintenance activities will typically require the vessel to be moving slowly at approximately four knots.
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 puPa to be approximately 1 km.

6.1.1.3 Noise generated by helicopters

Sound traveling from a source in the air (e.g., a helicopter) to a receiver underwater is affected by both in-air
and underwater propagation processes, which are further complicated by processes occurring at the
air-seawater surface interface (e.g., wind and waves). The level of noise received underwater depends on
source altitude and lateral distance, receiver depth, water depth, and other variables.

Helicopter engine noise is emitted at various frequencies however, the dominant tones are generally of a low
frequency below 500 Hz (Richardson et al., 1995). Sound pressure in the water directly below a helicopter is
greatest at the surface and diminishes with increasing receiver depth. Noise also reduces with increasing
helicopter altitude, but the duration of audibility often increases with increasing altitude, with sound
penetrating water at angles less than 13°. The noise from the flyover of a Bell 214 helicopter (stated to be a
noisy model) has been recorded underwater (Richardson et al., 1995). The sound source was 162 dB re 1 pPa
@ 1 m at its peak and had frequency of 155 Hz.

6.1.1.4 Noise generated from vertical seismic profile operations

Hydrocarbon bearing formations identified during drilling may be evaluated using wireline logging tools and
VSP prior to completion of the activity. If this is the case, VSP will be carried out using geophones (receivers)
positioned at different levels inside the wellbore and a seismic source near the ocean surface. The seismic
source is typically a three 250 cubic inch air gun configuration deployed approximately 5 m below the water
surface from the MODU, or potentially a support vessel. In addition to tying well data to seismic data, the
VSP also enables the conversion of seismic data to zero-phase data and distinguishes primary reflections from
multiples. VSP typically takes approximately 12 to 18 hours, with approximately 130 shots in total, and is
undertaken at the completion of drilling.

VSP generates higher intensity noise than routine drilling operations. Modelling of the VSP sound source
(JASCO, 2020b) predicts that the maximum sound exposure level (SEL) from VSP activities is ~216 decibels
(dB) re 1uPa’m?s. The model predicts a maximum distance to SEL thresholds of 180, 170 and 160 dB re 1uPa?
as 50 m, 260 m and 970 m respectively. .

6.1.1.5 Noise generated from remotely operated vehicle operations

During the activities associated with the drilling, notably inspections of the seabed prior to and/or after
drilling, and in the event of dropped objects, ROVs may be used. This will be undertaken from a vessel or

MODU and the noise generated will typically be of considerably lower intensity than vessel noise.
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As underwater sound levels are dependent on the primary (noisiest) sound source rather than being strictly
additive, and since ROV operations will be undertaken from a vessel or MODU, they will make little
contribution to the overall noise emissions associated with MODU and/or vessel activities, as described
above and are not risk assessed further.

6.1.1.6 Noise generated by flaring during well testing

Noise from flaring is caused by high exit velocities of gas through the flare stack. Its noise is expected to
attenuate rapidly with distance from the source, with noise levels between 38 dBA and 41 dBA at around
1.5 km from the source (MacKenzie Gas Project-Canada, 2004). The effects of noise from flaring at offshore
installations on migratory birds were monitored by the Dutch Continental Shelf (OSPAR, 2007), results
suggest sound does not have any detectable effect on seabirds or songbirds during migration.

As underwater sound levels are dependent on the primary (noisiest) sound source rather than being strictly
additive, and since flaring will be undertaken from a MODU, they will make little contribution to the overall
noise emissions associated with MODU activities, as described above and are not risk assessed further.

6.1.2 Nature and scale of environmental impacts

Potential receptors: Threatened or migratory fauna (marine mammals, marine turtles, sharks, fish and rays).

Threatened/migratory fauna (marine mammals (particularly cetaceans), marine turtles, sharks, rays and fish.
The operational area overlaps several BlAs. These are outlined in Table 6-2.

Table 6-2: Summary of the overlapping biologically important areas

BIA

Internesting BIA Migration BIA Foraging BIA Breeding BIA Distribution

Flatback turtle Humpback whale Whale shark Wedge-tailed shearwater Pygmy blue whale

The use of sound in the underwater environment is important for marine animals, particularly cetaceans, to
navigate, communicate and forage effectively, along with turtles, 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 to the noise source

+ 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
+  physical injury to hearing or other organs

+ 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 are dependent 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. Existing anthropogenic underwater noise sources in the region of the proposed activity
include shipping, small vessel traffic, and petroleum-production activities. It is also common for petroleum

activities such as drilling and seismic surveys to occur near the operational area from time to time.
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Marine fauna respond variably when exposed to underwater noise from anthropogenic sources, with effects
dependent on a number of factors, including 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 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 elicitation of 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.

+ 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.

6.1.2.1 Marine mammals

No known aggregation, resting, breeding or feeding areas for cetaceans lie in close proximity to the
operational area. However, cetaceans may travel through the area, with the operational area overlapping
the migration BIA for the humpback whale and the distribution BIA for the pygmy blue whale. Additionally,
recovery plans for humpback whales and blue whales list noise interference as a potential threat. Both these
species are low-frequency cetaceans. Low (baleen whales) and mid-frequency (toothed whales except
porpoises) cetaceans may frequent the operational area.

To better reflect the auditory similarities between phylogenetically closely related species, but also significant
differences between species groups among the marine mammals, Southall et al. (2019) assigned the extant
marine mammal species to functional hearing groups based on their hearing capabilities and sound
production.

Exposure to impulsive noise may be more hazardous to hearing than continuous (non-impulsive) noise. For
marine mammals, National Marine Fisheries Service (NMFS) issued a Technical Guidance document that
provides acoustic thresholds for the onset of TTS and PTS in marine mammal hearing for all sound sources
(NMFS 2018). Southall et al. (2019) published an updated set of criteria for onset of TTS and PTS in marine
mammals. While the authors propose a new nomenclature and classification for the marine mammal
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functional hearing groups, the proposed thresholds and weighting functions for exposure to underwater
sound do not differ in effect from those proposed by NMFS (2018). These thresholds that detail receptor
noise impacts and behavioural response for continuous noise (MODU, support vessels) and impulsive noises
(VSP) are summarised in Table 6-3 and Table 6-4.

Behavioural reactions to acoustic exposure are generally more variable, context-dependent, and less
predictable than the effects of noise exposure on hearing or physiology. Hence, it is difficult to determine
thresholds for behavioural response in individual cetaceans as the way they respond often varies (Nowacek
et al. 2004, Gomez et al. 2016, and Southall et al. 2019) and is influenced by both biological and
environmental factors such as age, sex and the activity at the time. Observed disturbance responses to
anthropogenic sound in cetaceans include altered swimming direction; increased swimming speed including
pronounced ‘startle’ reactions; changes to surfacing, breathing and diving patterns; avoidance of the sound
source area and other behavioural changes

For non-impulsive noise, NMFS currently uses step function (all-or-none) threshold of 120 dB re 1 pPa SPL
(unweighted) to assess and regulate noise-induced behavioural impacts for marine mammals (NOAA 2019),
whilst for impulsive noise, NMFS uses step function thresholds of 160 dB re 1 puPa SPL (unweighted) (NOAA
2018, NOAA 2019). The behavioural disturbance threshold criteria applied summates the most recent
scientific literature on the impacts of sound on marine mammal hearing so considered the most relevant to
this activity.

Table 6-3: Continuous noise: acoustic effects of continuous noise on low-frequency cetaceans:
unweighted sound pressure level and SEL4, thresholds

NOAA (2019) NMFS (2018); Southall et al (2019)
. PTS onset thresholds TTS onset thresholds
: Behaviour . .
Hearing Group (received level) (received level)
Sound Pressure Level (SPL) Weighted SEL2an Weighted SEL24n
(Lp; dB re 1 pPa) (Le,2an; dB re 1 pPa?:s) (Le,2an; dB re 1 pPa?s)
Low-frequency cetaceans 120 199 179
High-frequency cetaceans | 120 198 178

Table 6-4: Impulsive noise: unweighted sound pressure level, SEL,s» and PK thresholds for acoustic effects
on marine mammals

NOAA (2019) NMFS (2018); Southall et al (2019)

PTS Onset Thresholds TTS Onset Thresholds

Behaviour
(Received Level) (Received Level)

Hearing Group

SPL Weighted SEL2an PK Weighted SEL24n PK
(Le; (Le,2an; (Lok; (Le2an; (Lok;
dB re 1 pPa) dB re 1 puPa?s) dB re 1 pPa) dB re 1 pPa?s) dB re 1 pPa)

Low-frequency
cetaceans

160 183 219 168 213

Mid-frequency
cetaceans

160 185 230 170 224

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
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frequency to the signal and both signal and noise must occur at the same time. Therefore, the closer the
whale 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), moderate within hundreds to low thousands of metres (Clark et al.,
2009).

There is a potential for auditory masking impacts to whales due to vessel noise; however, impacts are
considered temporary and localised because the individual and the vessels will be almost constantly moving
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 6-3) for marine
mammals from vessels are provided in Table 6-5.

Table 6-5: Estimated distances to behavioural and physiological thresholds (as listed in Table 6-3) for
marine mammals from vessels

Potential Marine Fauna Receptor Estimated Justification

Distance

Low-frequency cetaceans 12 m Based upon accumulation of unweighted SEL over
24 hours for a vessel with a source level of 166.3 dB re
1 uPa (SPL), and applying practical spreading loss

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

24 hours for a vessel with a source level of 166.3 dB re
1 pPa (SPL), and applying practical spreading loss

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 1200 m Considering a vessel with a source level of 166.3 dB re

1 pPa (SPL), and applying practical spreading loss

Mid-frequency cetaceans
q y (McPherson et al., 2019)

In addition to levels where PTS and TSS impacts are observed there have been observations of marine
mammals reacting to aircraft and other anthropogenic impacts, specifically:

+ Reactions of cetaceans to circling aircraft (fixed wing or helicopter) are sometimes conspicuous if the
aircraft is below an altitude of 300 m, uncommon at 460 m and generally undetectable at 600 m (NMFS,
2001).

+ Baleen whales sometimes dive or turn away during overflights, but sensitivity seems to vary depending
on the activity of the animals. The effects on cetaceans seem transient, and occasional overflights
probably have no long-term consequences on cetaceans.

+ Observations by Richardson and Malme (1993) indicate that, for bowhead whales, most individuals are
unlikely to react significantly to occasional single-pass low-flying helicopters transporting personnel and
equipment at altitudes above 150 m.
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+ Leatherwood et al. (1982) observed that minke whales responded to helicopters at an altitude of 230 m
by changing course or slowly diving.

This is relevant to understanding the potential impacts of helicopter operations within the operational area.

Potential impacts from impulsive noise

Sound levels from VSP operations are described in Section 6.1.1.4.

The Behavioural Response of Australian Humpback Whales to Seismic Survey’s (BRAHSS) found short-term
changes in the behaviour of migrating humpback whales that were exposed to seismic air guns. These
changes in behaviour included dive behaviour (making less progress southwards) and social behaviour,
however the study noted that no ‘abnormal’ behaviours were noted (e.g. groups turning and migrating in the
opposite direction, groups ceasing to migrate or moving at high speed, abnormally high or low rates of
surface behaviours, cessation of breeding interactions etc. (Cato et al, 2019).

VSP operations conducted over a period of up to 18 hours will result in the thresholds for PTS, TTS and
behavioural impacts being exceeded. Impulsive sound sources will decrease quickly with distance from the
source, with modelling showing that within 260 m of a VSP source the received level will be below the PTS
and TTS onset thresholds. Marine mammals may show behavioural responses to noise emissions; however,
this is expected to be localised (approximately 1 km from the MODU / support vessels, 2.42 km from VSP
operations). . Given the transient and mobile nature of marine mammals, and the short term nature of the
VSP activities, the impact of noise on marine mammals is expected to be limited.

The operational area is located within migration and distribution BIAs for marine whales, however
behavioural responses will be limited to 1 km from the MODU / support vessels, 2.42 km from VSP
operations. This represents a small proportion of the overall BIAs and is unlikely to present a barrier to
movement or disrupt migratory pathways or behaviour. Impacts will be managed in adherence with the Blue
Whale Conservation Management Plan 2015 - 2025 (DotE, 2015a) and Approved Conservation Advice for
Megaptera novaeangliae (humpback whale) (TSSC, 2015d).

6.1.2.2 Marine turtles

As described in Table 3-9, the internesting buffer BIAs for the flatback turtle intercepts the operational area.
A study that investigated flatback turtle internesting behaviour found that the 30 m depth contour
encompassed the vast majority of internesting activities (i.e., resting on the seabed) (Pendoley, 2017).
Another study by Whittock et al. (2016) identified suitable internesting habitat for flatbacks to be between 0
and 16 m deep and within 5 to 10 km off the coastline. These studies demonstrate that, while marine turtles
may be present in offshore waters during the internesting period, they are typically freely moving through
these areas before they return to shallow waters to rest in the days leading up to re-nesting activity.
Therefore, it is possible that marine turtles will traverse through the operational area during the peak
internesting period. Furthermore, the operational area is in waters from 3000 m deep and therefore does
not constitute suitable internesting habitat.

The Recovery Plan for Marine Turtles in Australia (DoEE, 2017a) highlights noise interference from
anthropogenic activities as a threat to marine turtles. The plan refers to vessel noise and the operation of
some oil and gas infrastructure as sources of chronic (continuous) noise in the marine environment, exposure
to which may lead to avoidance of important turtle habitat.

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
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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 uPa
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 VSP 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 level 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 6-6 andTable 6-7.

6.1.2.3 Sea snakes

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 6-6: Acoustic effects of continuous noise on sea turtles

Potential Popper et al. 2014 Finneran et al. (2017)
Marine Fauna Weighted SEL2ah (LE,24n; dB re 1 uPa?: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 6-7: 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 SEL2sn PK (Lpk; dB Weighted SEL2sn PK (Lpk; dB

SPL (Lp; dBre 1 pP
(Lp; dB re 1 pPa) (LE,2an; dB re 1 uPa%s) | re 1 pPa) | (LE,2an; dBre 1 pPa%s) | re 1 pPa)

166 175 204 232 189 226
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Potential impacts

Continuous noise sources are below PTS and TTS criteria for marine turtles. Modelling of VSP operations
predicts that maximum distance to PTS is less than 30 m, and maximum distance to TTS is 380 m. Behavioural
response may occur within 1.22 km during VSP activities.

Considering the open-ocean location of the operational area, only individual turtles may be affected as they
transit the area, and impacts are not considered significant based on the following:

+ MODU noise emissions that are expected are below the thresholds for behavioural impacts, PTS and TTS.

+ Vessel noise is expected to be below the thresholds for PTS and TTS given the typical size vessels used
during the activity and the slow vessel speeds within the operational area, the received levels may result
in behavioural impacts, but for a limited duration and will not result in significant impacts.

+ Helicopter noise will be intermittent during the activity, and below the thresholds for behavioural
impacts, PTS and TTS.

+ Following guidelines outlined in Popper et al. (2014), marine turtles are at low risk of mortality or
permanent injury due to continuous noise sources, such as VSP, even near the source;

+ Although VSP operations conducted over a period of up to 18 hours will result in the thresholds for PTS,
TTS and behavioural impacts being exceeded if they are exposed near the source, however, individuals
are expected to display behavioural response to the source, moving away and outside the range at which
TTS could occur. Given the transient and mobile nature of marine turtles, effects of noise are expected
to be limited to behavioural impacts during VSP activities. No impacts at a population level are
anticipated.

6.1.2.4 Sharks, rays and fish

The whale shark foraging BIA overlaps the operational area. 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 & Popper, 2004; Braun & Grande, 2008). Based
on their morphology, Popper et al. (2014) classified fishes into three groups, comprising fishes:

+ with swim bladders whose hearing does not involve the swim bladder or other gas volumes
+ whose hearing does involve a swim bladder or other gas volume
+ 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 SELcum (Popper et al., 2014). Given there
is no exposure criteria for sharks and rays, the same criteria are adopted, though typically sharks and rays do
not possess a swim bladder.

Individual demersal fish may be impacted in the vicinity of the activity and tuna and billfish and other mobile
pelagic species may transverse the operational area. However, the operational area is not known to be an
important spawning or aggregation habitat for commercially caught targeted species. Therefore, no impacts
to fish stocks are expected.
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The criteria defined in Popper et al. (2014) for continuous (Table 6-8) and impulsive (Table 6-9) noise sources
have been adopted.

Table 6-8: Continuous noise: criteria for noise exposure for fish (adapted from Popper et al., 2014)

Potential Marine Mortality and Impairment
Potentially Mortal Behaviour
Fauna Receptor Injury Recoverable Injury TTS Masking
Fish: (N) Low (N) Low (N) Moderate | (N) High (N) Moderate
No swim bladder (1) Low (1) Low (1) Low (1) High (1) Moderate
(partlc_le motion (F) Low (F) Low (F) Low (F) Moderate | (F) Low
detection)
Fish: (N) Low (N) Low (N) Moderate | (N) High (N) Moderate
Swim bladder not (1) Low () Low (1) Low (1) High (1) Moderate
|nvolyed n h?armg (F) Low (F) Low (F) Low (F) Moderate | (F) Low
(particle motion
detection)
Fish: (N) Low 170 dB SPL for 48 h | 158 dB SPL for | (N) High (N) High
Swim bladder (1) Low 12h (1) High (I) Moderate
|nv.olve<.:i in hearing (F) Low (F) High (F) Low
(primarily pressure
detection)
Fish eggs and fish (N) Low (N) Low (N) Low (N) High (N) Moderate
larvae (1) Low (1) Low (1) Low (I) Moderate (1) Moderate
(F) Low (F) Low (F) Low (F) Low (F) Low

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as near (N) — tens of

metres, intermediate () — hundreds of metres, and far (F) — thousands of metres.
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Table 6-9: Impulsive noise: criteria for noise exposure for fish (adapted from Popper et al., 2014)

Masking

Behaviour

Fish: > 219 dB SELaan > 216 dB SELaan >186 dB SELaan | (N) Low (N) High
No swim bladder or or (1) Low (1) Moderate
(particle motion >213 dB PK >213dB PK (F) Low (F) Low
detection)
Fish: 210 dB SEL2sn 203 dB SEL24n > 186 dB SEL24n (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 SEL2an 203 dB SEL2an 186 dB SELaan (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 SEL2an (N) Moderate (N) Moderate (N) Low (N) Moderate
larvae or () Low (1) Low (1) Low (1) Low

> 207 dB PK (F) Low (F) Low (F) Low (F) Low

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as near (N) — tens of
metres, intermediate () — hundreds of metres, and far (F) — thousands of metres.

Potential impacts from continuous noise

Based on criteria developed by Popper et al. (2014) for noise impacts on fish, MODU and vessel noise has a
low risk of resulting in mortality and a moderate risk of TTS impacts when fish are within tens of metres from
the source. The 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 distances
(hundreds of metres) 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.

Whale sharks could potentially be impacted from operational noise if in the area, whale sharks would be
expected to show avoidance to vessel noise, although they are likely to tolerate low level noise, because
whale sharks have been observed swimming close to oil and gas platforms on the North West Shelf.

Potential impacts from impulsive noise

Based on available criteria from Popper et al. (2014), potential impacts of VSP operations on fish have been
assessed. Impulsive noises from VSP could result in physiological impacts to fish located within metres of the
sound source. However, the likelihood of fish being close enough to the sound source for physiological
impacts to occur is considered remote. Popper et al. (2014) identified a moderate to high risk of behavioural
impacts to fish in near (tens of metres) and at intermediate distances (hundreds of metres) from the noise
source. Masking could occur within thousands of metres under a worst-case scenario of VSP operations;
however, typically any effect will be limited to within hundreds of metres.
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6.1.2.5 Invertebrates

Underwater noise emissions from the activity are not expected to cause a change in behaviour to benthic
invertebrates.

Potential impacts from vessels

Benthic invertebrates are unlikely to be negatively impacted from noise generated from vessel operations,
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 into close proximity 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 impulsive noise

For impulsive noise and benthic invertebrates, the source is an important consideration in the assessment.
In the context of scientific findings relevant to seismic surveys, with no other information available to suggest
a more appropriate alternative, the sound levels defined in Day et al. (2016) and Payne et al. (2008) are
considered appropriate to guide an impact assessment (Table 6-10).

Table 6-10: Impulsive noise: sound levels relevant to invertebrates

Receptor Sound levels

Invertebrates: effect at the seafloor (Day et al., 2016) 186 to 190 dB SEL
192 to 199 dB SEL2an
209 to 212 dB PK-PK

Invertebrates: no effect at the seafloor (Payne et al., 2008) 202 dB PK-PK

Site-specific modelling was not conducted against these thresholds for the proposed activities. However, the
Beach Energy Otway Basin Geophysical Survey (Wood and McPherson, 2017) did conduct acoustic modelling.
This work, as described above, was in similar water depths and geological environment, therefore, the results
can be used to conduct a high-level comparative assessment. The site-specific study in the Otway found that
none of the sound levels listed in Table 6-10 were exceeded. This result is estimated to be appropriate for
geophysical survey activities within the operational area.

The short duration of VSP activities 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.

6.1.2.6 Protected and significant areas

The operational area is adjacent to the Eighty Mile Beach AMP (Multiple Use Zone — IUCN Category VI). No
recognised breeding or resting area for marine mammals, cetaceans, shark or fish species are known to occur
in the operational area. However, it is overlapped by several internesting buffer BlAs for loggerhead, green,
hawksbill and flatback turtles, foraging whale sharks and both blue and humpback whales (distribution and
migration respectively). Conservation values of the eighty mile beach AMP include intertidal and mudflat
communities that support many species of shorebird and migratory fauna, although the operational area is
adjacent to the park boundary, noise impacts are not expected to impact on birds or the intertidal and
mudflat habitats closer to land. Flatback turtles and whale and dolphin species are expected to be present
within the area and impacts to these species are discussed above. Potential impacts to marine fauna within
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the AMP is not expected to result in significant displacement from critical habitat. It is also unlikely to present

a barrier to movement or disrupt migratory pathways or behaviour.

6.1.2.7 Summary

+

The noise emissions associated with the activity are not expected to have the intensity to cause physical
injury, unless fauna were in very close proximity (tens of metres) to VSP activities.

Noise levels from the MODU, helicopters and vessels that may cause behavioural responses are expected
to generally be confined to the operational area and concentrated within a radius of a few hundred
metres of the noise source.

Due to the very short duration and infrequent use of VSP, the potential effects are expected to fall off
rapidly with distance from the source and be unlikely to cause significant impacts to any marine fauna
populations including those receptors associated with the Eighty Mile Beach AMP adjacent to the
operational area (in a worst case scenario).

Noise effects to fish may result in indirect impacts to fisheries in the operational area that are restricted
to moderate within hundreds of metres of the MODU/vessels, as detailed above. With the majority of
the noise emissions being of short duration and of limited extent, any impact on commercial or
recreational fishing is expected to be minimal.

6.1.3 Environmental performance outcomes and control measures

The EPOs relating to this event include:

+

No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed fauna during
activities [DC-EPO-05].

The control measures considered for this event are outlined in Table 6-11, and the EPS and measurement
criteria for the EPOs are described in Table 8-2.
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Table 6-11: Control measure evaluation for acoustic disturbance

Control Measure

Standard Controls

Environmental
Benefit

Potential Cost/Issues

Evaluation

BD-CM-001 | Procedure for Reduces risk of Operational costs to Adopted — Benefits in
interacting with physical and adhere to marine reducing impacts to marine
marine fauna behavioural impacts | fauna interaction fauna outweigh the costs

to marine fauna restrictions, such as incurred by Santos. Control
from vessel, because | vessel and helicopter | drives compliance with

if they are sighted, speed and direction, EPBC Regulations (Part 8).
then the vessel can are based on

slow down or move | legislated

away, and requirements and

helicopters can must be adopted.

increase distances

from sighted fauna if

required.

BD-CM-015 | Support vessel Monitoring of No additional cost — Adopted — industry
surrounding marine | industry practice. practice, benefits outweigh
environment to cost.
identify potential Control drives compliance
collision risks (and with the EPBC Regulations.
reducing harm) to
cetaceans and other
marine fauna.

BD-CM-018 | MODU seismic survey | Includes controls Some operational Adopted — Benefits in

procedures

that reduce the risk
of harm to marine
fauna. The checklist
includes standards
for:

+ marine
fauna
observation

+  soft-start,
operational
and shut-
down
protocols®

+ low
visibility
and night-
time
operations.

costs associated with
implementing
procedure to VSP
activities.

reducing impacts to marine
fauna outweigh the costs
incurred. Procedure aligns
with Part A of the EPBC Act
Policy Statement 2.1 —
Interaction between
offshore seismic
exploration and whales.

3 As recommended in ‘Approved Conservation Advice for Megaptera novaeangliae (humpback whale) (2015)’

Santos Ltd | SO-00-BI-20003

Page 158 of 400



Santos

Evaluation

Potential Cost/Issues

Environmental
Benefit

Control Control Measure
Measure
Reference

No.

Additional Controls

N/A

Heterodyne
distributed vibration
sensing (hDVS)
technology

The hDVS can result
in a reduction in
time spent by the
MODU on location
undertaking VSP
(and subsequent
cost reduction), and
reduction in the
number of air-gun
shots required for
the activity,
therefore
decreasing the
marine fauna
exposure time to
underwater noise.

This technology may
be feasible for the
well but availability
cannot be guaranteed
until the schedule is
confirmed.

Rejected — The worst case
option of using VSP has
been retained for this well
in the event that this
equipment is not available.

N/A

Dedicated Marine
Mammal Observer
(MMO) (as per EPBC
Policy Statement
2.1-PartB.1)

Improved ability to
spot and identify
marine fauna at risk
of impact from
vessel and survey
noise.

Additional cost of
contracting several
specialist marine
fauna observers while
the risk to all listed
marine fauna cannot
be reduced due to
variability in timing of
environmentally
sensitive periods and
unpredictable
presence of some
species.

Rejected — Cost
disproportionate to
increase in environmental
benefit, and given that
crew member will be
observing for marine fauna
during MODU VSP
activities.
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Evaluation

Potential Cost/Issues

Environmental
Benefit

Control Control Measure
Measure

Reference

N/A

No.

Undertake site
specific acoustic
modelling as per
Approved
Conservation Advice
for Megaptera
novaeangliae
(humpback whale)
(2015))

The distance at
which fauna could
experience
behavioural impacts
can be predicted
and compared to
literary publications.
Additional
management
controls can then be
included if required
to support an ALARP
justification and
reduce potential
impacts to marine
fauna.

Additional cost to
contract consultant to
develop a model and
produce predicted
noise outputs.

Rejected — The cost
associated with site
specific modelling,
outweighs any
environmental benefit, and
no further controls can be
implemented to reduce
vessel noise or VSP other
than not undertaking the
activity.

Given the potential
impacts are expected to be
negligible and limited to
temporary and minor
behavioural changes only,
and noise levels from
vessels and VSP will decay
rapidly. Site specific
modelling will not provide
additional information
which would alter the
current ALARP position.

Also, the activity does not
occur in a humpback whale
resting, foraging, calving or
confined migratory
pathway, as described in
the conservation advice.

N/A

Develop a noise
management plan as
per approved
Conservation Advice
for Megaptera
novaeangliae
(humpback whale)
(2015))

Potential reduction
in impacts to marine
fauna.

Additional cost to
develop a noise
management plan for
a short duration
activity (a few days at
a time) that is low risk
to marine fauna.

Rejected — The activity
does not occur in any
resting, foraging, calving or
confined migratory
pathway for protected
cetacean species,
therefore the cost
associated with the
development of a
management plan
outweighs the little or no
benefit for a short duration
activity which has a minor
impact (e.g., potential
temporary and minor
behavioural changes).
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Evaluation

controls should
impact be greater
than expected.

N/A Use of passive Improve detection Costs of PAM Rejected — Cost
acoustic monitoring of some sensitive operators. disproportionate to
(PAM)3 receptors. Operational costs of increase in environmental
shut -downs benefit given the low level
potentially prolonging | behavioural response
the activity. expected. Limited ability of
PAM to detect cetaceans
would provide little benefit
to the species expected to
be present.
N/A Verification of noise Allow Costs of deploying Rejected — Relatively short
levels? implementation of noise monitoring duration of the activity
adaptive equipment and (approximately 35-80 days)
management processing of data. would prevent noise

verification being
completed before the
activity is finished. Cost
disproportionate to
increase in environmental
benefit given the rapid
reduction in noise levels
from vessels and the low
level behavioural response
expected.
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Evaluation

Potential Cost/Issues

Environmental
Benefit

Control Control Measure
Measure

Reference

N/A

No.

Operational activities
to avoid coinciding
with sensitive periods
such as the humpback
whale migration
period (June to
November)

Reduce risk of
impacts from noise
emissions during
environmentally
sensitive periods for
listed marine fauna.

High cost in moving or
delaying activity
schedule. The risk to
all listed marine fauna
cannot be reduced
due to variability in
timing of

Rejected —

The operational area
overlaps with the
humpback whale migration
BIA the distribution BIA for
pygmy blue whales and
foraging BIA for whales

environmentally
sensitive periods

sharks and these species
could also be present all
year round. However, the
potential impacts to
cetaceans and sharks are
predicted to be low and if
they occur would be well
within 500m of the vessel
and equipment and with
the controls in place to
manage interaction with
fauna within 500m of the
vessel (BD-CM-001 and BD-
CM-018), the potential for
impact is significantly
reduced. The activity will
not restrict the movement
of whales or whale sharks
within the area as the BIA
and the area within which
they are distributed in is
widespread. Cost is
disproportionate to
increase in environmental
benefit.
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N/A

Control Measure

Schedule activities to
avoid coinciding with
sensitive periods such
as flatback turtle
nesting, internesting
and hatching
(September to April)

Environmental
Benefit

Potential reduction
in impact of noise to
some sensitive
receptors.

Potential Cost/Issues

The timing of the
activity is subject to
MODU availability and
weather windows,
and therefore
avoidance of activities
for this 8 -month
period given the low
impact can result in
the objectives of the
drilling program being
unable to be met.

The risk to all listed
marine fauna cannot
be reduced due to
variability in timing of
environmentally
sensitive periods

Santos

Evaluation

Rejected — The operational
area overlaps with very
small portions of the BIA in
place for turtles and these
species could be present all
year round. However, the
potential impacts to turtles
if they occur would be well
within 500m of the vessel
and equipment
(behavioural impacts
within tens of metres of
the vessel) and with the
controls in place to
manage interaction with
fauna within 500m of the
vessel (BD-CM-001 and BD-
CM-018), the potential for
impact is significantly
reduced. The activity will
not restrict the movement
of turtles within the area
as the BIA and the area
within which they are
distributed in is
widespread. Cost is
disproportionate to
increase in environmental
benefit.

6.1.4 Environmental impact assessment

Receptor

Noise from operations of vessels, MODU, VSP and equipment

Threatened,

migratory or local

fauna

Noise Emissions

Consequence Level

While the level of noise expected from temporary and intermittent operational activities
has the potential to cause physical injury to marine fauna, most species that may transit
through the area are expected to demonstrate avoidance behaviour if noise levels approach
those that could cause pathological effects. Avoidance behaviour is likely to be localised
within the area of the activity (due to small spatial extent of elevated noise) and temporary;
i.e., for the duration of the activity only.
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Potential PTS to low-frequency whales (for example, humpback and blue whales) could
occur within 12 m of the centre of a support vessel (considering a representative vessel) if
the vessel and the cetacean remained in the same place for 24 hours. However, the vessel
will never remain in the one position for this long, and as whales are also always moving,
the potential for this impact is extremely low. Behavioural impacts may be expected for
marine mammals, that is, humpback whales, from the vessels and equipment.

VSP will potentially have a widespread effect (up to 2.42 km, but also significantly
attenuated with distance). However, the application of the ‘MODU seismic survey
procedures’ should limit any effects to sensitive species to behavioural impacts rather than
physiological effects, such as avoidance and course change during movement, which will be
restricted to an approximately 12 to 18 hour window. Any impacts to behaviour will be
limited to transient individuals in the vicinity of the MODU to a maximum distance of
2.42 km. The operational area is not within or near any significant feeding, resting or calving
areas for cetacean species.

In the Recovery Plan for Marine Turtles in Australia, noise interference to marine turtles is
separated depending on whether the exposure is short (acute) or long-term (chronic).
Activities such as pile driving, seismic activity and some forms of dredging generate acute
noise, and sources of chronic noise are identified as including shipping channels and the
operation of some oil and gas infrastructure. The level of noise generated by this activity is
acute, temporary and may result in behavioural impacts to marine turtles.

Individuals may be encountered within the operational area but are likely to be internesting
adults due to the distance from the closest nesting beaches at Eighty Mile Beach (>50km).
As the area within which foraging and distribution of all turtles species is widespread, the
minimal disturbance is not expected to significantly impact the critical habitat for turtles, or
impact at a population level due to the nature and scale of the activity.

It is possible that whale sharks could pass through the operational area, as the whale shark
foraging BIA overlap. Whale sharks would be expected to show a behavioural response only,
as it is unlikely that this species would swim within close range (within metres) of high
energy sound sources (for example, bow thrusters) or the VSP activities that could result in
physiological damage. The slow working speed of vessels within the operational area further
reduces the risk of any negative impacts attributable to vessel noise.

The Conservation Advice Rhincodon typus Whale Shark (TSSC, 2015a) identifies habitat
disturbance as a risk. The expected noise levels and behavioural response are not
considered to result in habitat disturbance, which is consistent with this advice.

Seabirds are also unlikely to be directly affected by underwater noise generated during the
activity. Due to the distance of the operational area from any seabird nesting colonies, the
potential for airborne noise from the activity to cause disturbance to seabirds is extremely
low.

Given the generally low level of noise expected from the MODU, vessels, helicopters and
associated activities, and the relatively short duration of noise emissions, as well as the
additional controls to manage interaction with marine fauna (BD-CM-001) and MODU
seismic survey procedures (for VSP) (BD-CM-018) significant impacts to threatened or
migratory species are not expected. Some temporary and localised behavioural response
may result from the noise levels emitted, but these will not be at levels that could cause
mortality or injury to marine fauna or cause a decrease in local population size or area of
occupancy of species.

The consequence level for fauna is considered to be II-Minor.

Physical environment
or habitat

Not applicable — noise will not impact the physical environment itself, only the species
mentioned above utilising it.
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Threatened ecological | Not applicable — No threatened ecological communities identified in the area over which
communities noise emissions are expected.

Protected areas Noise emissions will impact a very small portion of the Eighty Mile Beach AMP (depending
on the location of the activity within the operational area) in the immediate vicinity of the
MODU and vessels with any impacts expected to be restricted to localised and temporary
impacts to marine fauna as they transit through the area. With the additional controls in
place to manage interaction with marine fauna (BD-CM-001) and MODU seismic survey
procedures (for VSP) (BD-CM-018), the potential impacts will be significantly reduced as
fauna is unlikely to be within the vicinity of the MODU during the activities that could
potentially impact on their behaviour (operation of VSP), and physiological impacts are
highly unlikely due to this and the type of equipment used.

Vessel based activities and oil and gas activities are permitted within the AMP and no
controls are proposed within the North-west MPNMP to manage noise impacts that could
be adopted for this type of activity occurring adjacent to the AMP boundary.

The overall impact was assessed as not having an adverse effect on the values and
sensitivities that the protected areas have been established for, due to the limited duration
and the nature of the proposed activities and the control measures proposed. The
consequence level is considered to be II-Minor.

Socio-economic Noise levels are not expected to impact on socio-economic receptors due to their low
receptors activity level within the vicinity of the operational area. Impacts to fish may result in indirect
impacts to fisheries in the area given the potential for temporary avoidance behaviour
during VSP activities. However, given the short duration of the activity, limited impacts from
the noise levels emitted from the activity (excepting VSP), the area available for the
respective commercial fisheries and the area over which commercial species spawn, impacts
to fisheries are considered negligible.

There are no recreation zones within the area expected to be impacted by noise.

The consequence level for socio-economic receptors is | — Negligible.

Overall worst-case
consequence

Il — Minor

6.1.5 Demonstration of as low as reasonably practicable

The use of the MODU and vessels is unavoidable if the operational activities are to proceed as required on a
24 hours a day basis. Equipment maintenance will keep the vessel noise levels to within normal operating
limits, which will also aid in keeping noise emissions within the boundaries that have been risk assessed.

The vessel is 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). The vessel will adhere to the EPBC
Regulations (Part 8) to ensure actions are undertaken to avoid marine mammals (and whale sharks) within
100 m of a vessel, and 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.

The use of helicopters to transfer personnel to and from the MODU is necessary to allow operational activities
to occur safely and effectively, with some personnel required to be rotated to and from other locations, and
to provide for a rapid method of transferring to and from the MODU in the case of an emergency. A
performance standard prohibiting helicopters from landing or taking-off in the presence of marine
megafauna would introduce an unacceptable risk to human life.

The VSP activity is short in duration, typically up to 18 hours, but cannot be eliminated as it is used for
obtaining necessary geological data integral to the drilling activities. The use of an alternative technology
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(hDVS) for undertaking VSP was considered as it can allow a reduction in the number of shots required for
the activity therefore decreasing marine fauna exposure to elevated underwater noise. This technology may
be feasible for some of the wells but availability cannot be guaranteed, therefore the use of hDVS has to be
rejected on the basis that costs associated obtaining it and any associated delays would outweigh the
benefits. Consistent with EPBC Act Policy Statement 2.1 (Part A), MODU seismic survey procedures [BD-CM-
018] will reduce the risk of impacts to marine fauna from VSP.

Well test flaring done intermittently is an essential part of a safe well test program undertaken to evaluate
the resource.

Management controls are in place to reduce operating noise, including vessel and helicopter operational
protocols and VSP procedures, through adherence to the Santos’ Protected Marine Fauna Interaction and
Sighting Procedure (EA-91-11-00003). This requires compliance with Part 8 of the Environment Protection
and Biodiversity Conservation Regulations 2000 and includes controls to reduce the risk of disturbance to or
collision with EPBC Act-listed marine fauna. Santos has considered the actions prescribed in the Recovery
Plan for Marine Turtles in Australia (DoEE, 2017a) when developing these controls to minimise noise impacts
on marine turtles.

Any behavioural impact caused by vessel and MODU activity noise 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 timeframe with no significant impact on their normal behaviour,
including during sensitive periods such as migration, nesting or foraging.

Avoiding periods of higher sensitivity such as migration or nesting periods for whales and turtles (for
example) is not considered feasible. The operational areas overlap with a number of BlAs for fauna:
humpback and blue whale migration that occurs across the NWS from April to December, and nesting
activities for flatback turtle species from August to April/May, this leaves a very small window of opportunity
within which to conduct activities. 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.

Significant impacts are not expected on fauna, including cetaceans and turtles, and the assessed residual
consequence for this impact is Minor (ll) Additional control measures were considered but rejected since the
associated cost or effort was grossly disproportionate to any benefit (see Section 6.1.3). Therefore, the
impact from noise associated with the activities is ALARP.
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6.1.6 Acceptability evaluation

Yes — maximum consequence from acoustic disturbance is

Is the consequence ranked as | or II? .
Il (Minor).

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

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment Procedure
which considers principles of ecologically sustainable
development.

Are the risks and impacts consistent with the
principles of ecological sustainable
development?

Yes —Management consistent with EPBC Regulations Part 8.
Controls implemented will minimise the potential impacts from
the activity to species identified in recovery plans and
conservation advices as having the potential to be impacted by
noise emissions.

Relevant species recovery plans, conservation management plans
and management actions, including but not limited to the:

Are risks and impacts consistent with relevant +  Recovery Plan for Marine Turtles in Australia (DoEE,
legislation, international agreements and 2017a)

conventions, guidelines and codes of practice

) . . + Approved Conservation Advice for Balaenoptera
(including species recovery plans, threat physalus (fin whale) (2015)

abatement plans, conservation advice and

Australian marine park zoning objectives)? +  Eighty Mile Beach Marine Park Management Plan 80

(2014 to 2024)

+  North-west Marine Parks Network Management Plan
(2018)

+  Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d)

+  Blue Whale Conservation Management Plan 2015 to
2025 (DoE, 2015b).

Are risks and impacts consistent with Santos’

Environment, Health and Safety Policy? Yes — aligns with Santos’ Environment, Health and Safety Policy.

Are risks and impacts consistent with

. Yes — no concerns raised.
stakeholder expectations?

Are performance standards such that the

Yes —see ALARP above.
impact or risk is considered to be ALARP?

The drilling activities will be conducted over approximately 35 to 80 days per well (dependent on weather
delays and operational downtime) in a remote offshore location with a relatively low probability of
encountering significant numbers of noise sensitive fauna. The activities that will generate noise are standard
offshore industry practice and the potential impacts well documented. With the controls proposed and
considering the relatively short duration and characteristics of noise types planned, the potential
consequences of impacts to noise sensitive receptors in the area, including internesting green turtles are
assessed to be Minor (1) and ALARP.

Recovery Plan for Marine Turtles

The Recovery Plan for Marine Turtles in Australia: 2017 to 2027 (DoEE, 2017a) highlights noise interference
from anthropogenic activities as a threat to marine turtles. The plan refers to vessel noise and the operation

Page 167 of 400
Santos Ltd | SO-00-BI-20003



Santos

of some oil and gas infrastructure as sources of chronic (continuous) noise in the marine environment,
exposure of which may lead to avoidance of important turtle habitat.

It specifies the following priority action related to noise, for all marine turtle stock:

+ Manage anthropogenic activities to ensure marine turtles are not displaced from identified habitat
critical to the survival.

Underwater noise emitted from MODUs consists of a combination of drilling operations and on-board
machinery, and typically produces low intensity but continuous sound. Vessels will also generate underwater
noise. Under normal operating conditions when the vessel is idling or moving between sites, vessel noise
would be detectable over a short distance. Higher noise levels occur when the vessel is using the dynamic
position system to hold station, such as during transfer operations. Overall, underwater noise levels
generated during the activity are expected to be localised, and below the thresholds for PTS and TTS. When
undertaking VSP, the thresholds for PTS, TTS and behavioural impacts will be exceeded. However, the
received levels will decline rapidly from the source and be below thresholds for PTS and TTS within
approximately 500 m of the source. Behavioural impacts are expected during VSP activities.

Transiting marine turtles are expected to occur within the operational area during nesting and internesting
periods. However, given the short duration of the activity and the proposed management measures, it is
reasonable to conclude that noise emissions will not affect the conservation status of marine turtles or
compromise the objectives of the marine turtle recovery plan and therefore impacts are acceptable.

Management plans and conservation advice for cetaceans

The operational area intercepts BIAs for humpback whales (migration) and blue whales (distribution) (refer
to Figure 3-12). The Conservation Management Plan for the Blue Whale (DoE, 2015b) discusses marine
seismic surveys and associated risk management measures, including implementing practical measures
outlined in Part A of EPBC Act Policy Statement 2.1. Conservation Advice for Humpback Whale (TSSC, 2015d)
requires all seismic surveys to be undertaken in a manner consistent with the Part A of EPBC Act Policy
Statement 2.1. Further, the advice states that Part B of the policy statement must be implemented for surveys
being undertaken in or near a calving, resting, foraging area, or a confined migratory pathway. However, the
operational area is not within a humpback whale calving, resting, foraging area, or a confined migratory
pathway.

The MODU seismic survey procedures [BD-CM-018] will be implemented during VSP activities and is based
on Part A of EPBC Act Policy Statement 2.1. Differences between Santos’ procedures and the policy statement
relate to the nature and scale of the activity, given the policy statement appears to relate to a surface seismic
array being towed behind a purpose-built seismic vessel rather than stationary borehole seismic surveys.
Such a surface seismic survey would be conducted over a large area with sound waves emitted at short
intervals (approximately 10 s) for an extended period (days to weeks).

Consistent with Part A of the policy statement Santos’ procedures include pre start-up observation, soft start,
start-up delay, operations and shut-down. Importantly, Santos requires the activity to be ‘shut down’ if
trained crew observe marine fauna within 500 m of the MODU. This complies with Part A of the policy
statement, which is intended to prevent whales from being exposed to injurious sound levels, but not all
behaviour changes which may occur.

The VSP activities are expected to be 12 to 18 hours in duration and with the control measures for MODU
seismic survey procedures [BD-CM-018] in place, the residual risk to marine fauna has been assessed as Low.
A low risk is deemed environmentally acceptable according to the risk criteria.
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Santos has successfully managed VSP operations over many years without incident. As described above,
Part A of Policy Statement 2.1 will be implemented during the VSP operation. As a demonstration of its
commitment to ensuring environmental risks are ALARP, Santos’ controls extend to all cetaceans, whale
sharks and marine turtles, whereas the policy statement is restricted to whales.

On this basis impacts are considered acceptable.

Summary

The controls proposed are consistent with relevant standards, including Part A of EPBC Act Policy
Statement 2.1, EPBC Regulations Part 8 (Vessels and Aircraft), and aligned with the applicable management
actions outlined in relevant Recovery Plans and Approved Conservation Advice. No concerns from
stakeholders (including fisheries) have been raised regarding noise emissions during the activity. Therefore,
the Minor (ll) impacts expected from noise emissions are considered environmentally acceptable.
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6.2 Light emissions
6.2.1 Description of event

Potential impacts from light emissions may occur in the operational area from:
+ safety and navigational lighting on the MODU
+ safety and navigational lighting on the support vessels
+ spot lighting used on an as-needed basis; e.g., equipment deployment and retrieval
+  light from flaring during well testing.

Lighting will typically consist of bright white (i.e., 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 MODU and support vessels.
Impacts expected to remain within the operational area. The amount of light produced from well
testing is dependent on the characteristics of the reservoir and the flare flow rate. Flaring will be visible
at distances of tens of kilometres.

Extent

Navigational and task lighting is required 24 hours a day for the duration of the activity. Flaring is an
Duration intermittent source of light emission which typically occurs for an average two to three days during
well testing.

6.2.2 Nature and scale of environmental impacts

Potential receptors: Threatened, migratory or local fauna (marine mammals, marine turtles, sharks, rays, fish
and seabirds).

Continuous lighting in the same location for an extended period of time may result in alterations to fauna
behaviour, the specific impacts on different fauna groups is described below. The combinations 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:

+ Seabirds may either be attracted by the light source itself or indirectly due to marine fauna prey (such
as fish and invertebrates) attracted to light.

+ Marine turtles and turtle hatchlings may be misoriented and disoriented by lights.
+ 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
limit 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 be dependent upon 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).

Marine mammals

As described in Table 3-9, BIAs overlap the operational area for humpback whales (migration) and pygmy
blue whales (distribution), with humpback whales likely to be present in the operational area in increased
numbers during migration windows. However, cetaceans and other marine mammals are not known to be
significantly attracted to light sources at sea. Cetaceans predominantly use acoustic senses to monitor their
environment rather than visual cues (Simmonds et al., 2004), therefore impacts are thought to be unlikely.
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Marine turtles

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). However, potential impacts to foraging
turtles is limited to local attraction via a secondary response to effects of light on prey distribution
(Kebodeaux, 1994). Marine turtles do not feed during the breeding season (Limpus et al., 2013), and light is
not a cue to internesting behaviours. Therefore, potential impacts of artificial light to internesting turtles are
not considered likely, and not discussed further.

The Recovery Plan for Marine Turtles in Australia: 2017-2027 (DoEE, 2017a) highlights artificial light as a
threat to marine turtles. Specifically, the plan indicates that artificial light may reduce the overall
reproductive output of a stock, and therefore recovery of the species, by:

+ inhibiting nesting by females
+ disrupting hatchling orientation and sea-finding behaviour
+ creating pools of light that attract swimming hatchlings and increase their risk of predation.

The most significant risk posed to marine turtles from artificial lighting is the potential disorientation of
hatchlings following their emergence from nests by light spill on beaches, although breeding adult turtles can
also be disoriented (Longcore and Rich, 2016, in EPA, 2010). 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).

Therefore, while onshore lights (landward side of dunes) are of particular concern, offshore bright lights also
have the potential to attract hatchlings, which have been shown to orient towards light sources close to the
horizon (Witherington & Martin, 2003). This generally would not pose a problem if hatchlings are attracted
directly to the surf zone, for once in the surf zone, turtle hatchlings are believed to be less influenced by light
and to navigate using sea-wave and magnetic cues (Witherington & Martin, 2003). However, hatchlings may
also orient along the beach, depending on the location of the light source relative to the beach. This can lead
to fatigue, increase the hatchlings exposure to predators, and reduce the success of hatching turtles entering
the ocean. Once in the ocean, hatchlings are thought to remain close to the surface, orient by wave fronts
and swim into deep offshore waters for several days to escape the more predator-filled shallow inshore
waters. During this period, light spill from coastal port infrastructure and ships may ‘entrap’ hatchling
swimming behaviour, reducing the success of their seaward dispersion and potentially increasing their
exposure to predation via silhouetting (Salmon et al., 1992).

As described in Table 3-9, the operational area overlaps a BIA for flatback marine turtles identified as the
internesting buffer, the nearest nesting BIA is for the green turtle and it is approximately 140 km from the
operational area (at its closest), 58 km from Eighty Mile Beach within the State Marine Park where flatback
turtles nest, and 9 km from Bedout island where foraging habitat for turtles is found. The internesting area
is defined as a 60 km radius around Eighty Mile Beach between October and March for flatback turtles.

The National Light Pollution Guidelines states that a 20 km buffer (based on sky glow) to important habitat
for turtles should be applied when considering possible impacts (DoEE, 2020). However, the demonstrated
impacts on which this buffer is based were in response to light emissions associated with a liquified natural
gas (LNG) plant. Although details around the individual light sources of the case study and the light sources
on the vessels are unknown, it is expected that light emissions associated with vessels will be notably lower
compared to an LNG plant. Given the operational area is located greater than 20 km away from the nearest
turtle nesting BIA, at its closest, light emissions will not be visible. Experienced nesting females are unlikely
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to be disturbed by light, but first time nesters may be disturbed by light when they are selecting their first
nesting beach (Pendoley, 2014). Given that the closest nesting BIA is greater than 20 km from the operational
area, nesting females should not be disorientated by light emissions. Furthermore, once in the water, turtle
hatchlings orientate by wave fronts and do not appear to rely on visual cues (Pendoley, 2014), therefore light
emissions should not cause disorientation at that distance (i.e., greater than 20 km). Foraging turtles are
adults and not considered as significantly impacted by lighting as hatchlings (refer below).

Impacts to turtles from operational activity lighting are expected to be restricted to localised attraction and
temporary disorientation, but with no long-term or residual impact due to the activity’s short term nature
(i.e., approximately 35-80 days depending on weather delays and operational downtime), and the unlikely
presence of hatchlings due to the distance from the nearest shorelines. It is considered that the activity will
not compromise the objectives as set out in the marine turtle recovery plan and impact of lighting associated
with the activity to turtles is negligible.

Sharks, rays and fish

Fish at the surface of the water have the potential to be impacted by artificial light. Sharks and rays are not
known to be significantly attracted to light sources at sea. However, they may be attracted to the fish that
are attracted to the light. Therefore, disturbances to behaviour may occur.

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.

Overall, a short-term localised increase in fish activity is expected to occur as a result of lighting from the
MODU and vessels, however, with negligible impacts to the local fish population.

Seabirds

Seabirds have been shown to be attracted to artificial light sources. Artificial light can disorient seabirds and
potentially cause injury and/or death through collision with infrastructure. Birds may starve as a result of
disruption to foraging, hampering their ability to prepare for breeding or migration. High mortality of seabirds
occurs through grounding of fledglings as a result of attraction to lights and through interaction with vessels
at sea (DoEE, 2020). Studies conducted between 1992 and 2002 in the North Sea confirmed that artificial
light was the reason that birds were attracted to and accumulated around illuminated offshore infrastructure
(Marquenie et al., 2008). 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 tropic levels, creating food sources and providing
artificial shelter for seabirds (Surman, 2002). The light sources associated with the MODU and vessels may
also provide enhanced capability for seabirds to forage at night.

The operational area intercepts a recognised BIA for the listed migratory wedge-tailed shearwater. There is
no draft or adopted Recovery Plan for this species. The operational area is located approximately 10 km from
the nearest land shoreline (Bedout Island) at its closest point, that may provide seabird roosting or breeding
habitat. As this is within the 20 km buffer suggested by the National Light Pollution Guidelines, breeding
behaviour may be interrupted. However, impacts from interruption to breeding behaviour is unlikely to be
significant given the low level of lighting present on the MODU and vessels. Birds may use the MODU as a
resting point but given its short distance to the nearest seabird colonies, this is unlikely to have significant
impacts on their usual breeding behaviour.
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The MODU is only anticipated to be stationary at the well site for up to approximately 35 to 80 days per well
(dependent on weather delays and operational downtime). Consequently, light emissions from the MODU
and/or vessels are unlikely to attract and/or affect the behaviour of large numbers of seabirds.

Protected and significant areas

The operational area is adjacent to the Eighty Mile Beach AMP and therefore light emissions have the
potential to impact the values of the AMP, which includes (relevant to light emissions) breeding, foraging and
resting habitat for seabirds, internesting and nesting habitat for marine turtles. As discussed above, impacts
to internesting turtles are considered unlikely to be significant, and the operational area is 58 km from Eighty
Mile Beach where flatback turtles nest, and 9 km from Bedout island where foraging habitat for turtles is
found so turtle hatchlings are not considered vulnerable to light emissions from this location.

Migrating seabirds that may be roosting or nesting on Bedout Island (where a nature reserve is established
for breeding seabirds) may overfly the operational area and could be attracted to the light on the vessel, but
it is not considered likely that seabird behaviour would be significantly affected to the point of resulting in
impacts at a population level.

6.2.3 Environmental performance outcomes and control measures
The EPO relating to this event is:

+  Reduce impacts to marine fauna from lighting on support vessels and MODU through limiting lighting to
that required by safety and navigational lighting requirements [DC-EPO-08].

The control measures for this activity are shown in Table 6-12 with EPS and measurement criteria for the
EPOs described in Section 8.

Table 6-12: Control measure evaluation for light emissions

Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
[\ [o

Standard Controls

BD-CM-034 | Lighting will be Light spill from Additional costs Accepted — Cost is
used as required unnecessary lighting associated with considered acceptable
for safe work reduced, even further implementing control. for the benefit that
conditions and lowering likelihood of may be realised from
navigational impacts to the fauna this control.

purposes from 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.
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.

Additional Controls

N/A Manage the timing | Reduce risk of impacts The operational areais | Rejected — Given the
of the activity to from light emissions not located in an area minimal risk of impacts
avoid sensitive during environmentally that is likely to cause to listed marine
periods at the sensitive periods for impact to turtle nesting | species (e.g., turtles)
location (e.g., listed marine fauna (e.g., | or hatching and occurring due to
turtle nesting/ turtle nesting/hatching). | therefore timing the lighting, the financial
hatching) activity to avoid this and environmental

would not change the costs of extending the

potential activity duration are

environmental impacts. | deemed grossly
disproportionate to
negligible
environmental
benefits.

N/A Review lighting to Could reduce potential High cost to complete Rejected — Cost
a type (colour, impacts of artificial light lighting change out on outweighs the benefit.
intensity, on certain fauna. MODU and vessels in The operational area is
frequency) that area of low sensitivity. approximately 140 km
has less impact Navigational lighting from the nearest turtle

colours are stipulated nesting beaches.

by law. Although the
operational area
overlaps with the
internesting turtle
BIAs, impacts are not
expected on a
population level or to
impact on turtle
habitat.

N/A Limit or exclude Would eliminate Would double duration | Rejected — Given the
night-time potential impacts of of activity, increase minimal risk of impacts
operations artificial light during impacts or potential to turtles occurring,

hours of darkness when impacts in other areas, | the financial and
light sources are more including increase in environmental costs by
apparent and potential waste, air emissions, requiring all works to
impacts are greatest. risk of vessel collision, be undertaken during
etc. A minimal level of daylight hours only are
artificial lighting will not considered
still be required on- appropriate given the
board the MODU and extended duration of
vessels on a 24-hour the activity that would
basis for safety occur.
reasons.
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.

N/a Use of dark, matt Reduce potential for Additional cost to Rejected — Given the
surfaces to reduce | impacts on turtles from repaint vessel surfaces | distances from the
sky glow across all | light emissions during nesting beaches the
activities hours of darkness when cost is considered

light sources are more disproportionate
apparent and potential
impacts are greatest.

6.2.4 Environmental impact assessment

Receptor Consequence Level

Light emissions

Threatened, Sensitive receptors that may be impacted by light emissions in the same location for an

migratory or local extended period of time include fish at the surface, marine turtles and seabirds.
fauna

Light emissions may be visible to turtles transiting, foraging or internesting in surrounding
areas, but they are unlikely to affect nesting or hatchling sea finding and dispersal activity.

The National Light Pollution Guidelines for Wildlife states a 20 km threshold provides a
precautionary limit based on observed effects of sky glow on marine turtle hatchlings
demonstrated to occur at 15 to 18 km and fledgling seabirds grounded in response to
artificial light 15 km away. The closest significant nesting area for turtles is Eighty Mile
Beach (58 km away). Therefore, night-time activity lighting from the activity is expected to
have a negligible impact on breeding or hatchling turtles, given the distances from nearest
beaches.

The operational area overlaps the BIA for the wedge-tailed shearwater and is near to
Bedout Island that may provide seabird roosting or breeding habitat. However, the
location of the operational area should not significantly impact foraging behaviour, given
the large distances typically covered by breeding individuals.

Cetaceans and marine mammals are not known to be significantly attracted to light
sources at sea therefore, disturbance to behaviour is unlikely. Indirect impacts on food
sources or habitats also unlikely (see below).

Fish, sharks and birds have been shown to be attracted to artificial light sources however,
the activity is unlikely to lead to large-scale changes in 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.

Due to management controls in place, and the distance from shorelines the artificial
lighting associated with the activity is considered to have a negligible impact on fauna,
including the breeding success of seabird and marine turtle populations.

Physical environment | Negligible — No impacts to physical environments and/or habitats from light emissions are
or habitat expected.

Threatened Not applicable — No threatened ecological communities identified in the area over which
ecological light emissions are expected.
communities

Protected areas Negligible — The operational area does not intercept any protected areas. Potential light

emissions affecting the adjacent Eighty Mile Beach AMP were assessed as not having an

adverse effect on the on the values and sensitivities that the protected area has been
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established for due to the limited duration and the nature of the proposed activity and
the control measures proposed.

Socio-economic Negligible — Lighting is not expected to cause an impact to socio- economic receptors
receptors other than to act as a visual cue for avoidance of the area by other marine users for safety
purposes.

Overall worst-case

| — Negligible
consequence e

6.2.5 Demonstration of as low as reasonably practicable

With the described controls, the consequence of artificial light on marine fauna and seabirds is considered
to be negligible with insignificant impacts to ecological function. No population level impacts are expected,
and the consequence is considered environmentally acceptable. The flatback turtle internesting BIA at Eighty
Mile Beach overlaps the operational area by 2km. As a result there is a very small area in which flatback
turtles may be affected from October to March (during nesting). This however is not expected to impact the
population or impact individuals over an extended period.

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. Given that
lighting on the MODU and vessels will be consistent with industry standards and will result in negligible
consequences, and that no reasonably practicable additional controls or alternatives were identified, it is
considered that the environmental impacts of using 24-hour artificial lighting at an intensity to allow work to
proceed safely are ALARP.

There is no safe and feasible alternative to flaring to complete the activity. Flaring can provide valuable
information on the types of products the well can produce, the pressure and flow rates of fluids and other
characteristics of the reservoir. Flaring procedures ensure that gases are disposed of in a controlled manner.
It is not possible to divert the gas produced by well testing to production facilities, as appraisal wells are not
connected to the required infrastructure. The pressure, flow and composition of the gas have to be
determined before it can be safely handled by the pipelines and processing plants. Information collected
during flaring determines the economic value of the well and the type of production facilities that could be
installed. Flaring results in light emissions from the MODU for a short duration (two to three days per well
test).

As the operational area is located approximately 140 km from the nearest turtle nesting beaches, at its
closest, MODU and support vessel light emissions will not be visible from the beaches.

The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) specifies the following
priority actions for the Pilbara genetic stock of flatback 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. Although the operational area overlaps an internesting BIA for turtles,
lighting from the planned activity is not expected to impact aggregating adults or internesting and nesting
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behaviour and therefore displacement will not occur and the habitat critical to survival of the species will
only be affected for a short term duration and not at levels that could result in impacts at a population level.

The activity will not compromise the objectives as set out in the Recovery Plan for Marine Turtles in Australia
(DoEE, 2017a) or the National Light Pollution Guidelines for Wildlife (DoEE, 2020), as biologically important
behaviours of nesting 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, as detailed in Section 6.2.3. Therefore, the use of 24-hour per
day artificial lighting at an intensity to allow work to proceed safely is considered ALARP.

6.2.6 Acceptability evaluation

Yes — maximum consequence from light emissions is

Is the consequence ranked as | or II? .
I (Negligible).

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

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment Procedure
which considers principles of ecologically sustainable
development.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Yes — management consistent with International Convention of
the Safety of Life at Sea (SOLAS) 1974 and the Navigation Act
2012.

CUCNEL SR LB ERSEE BB CRILE RERI Consistent with relevant species recovery plans, conservation

legislation, international agreements and management plans and management actions set out in
conventions, guidelines and codes of practice I P PR [ TN IT A e ATl RLes

(including species recovery plans, threat
abatement plans, conservation advice and
Australian Marine Park zoning objectives)?

+ National Light Pollution Guidelines for Wildlife Including
Marine Turtles, Seabirds and Migratory Shorebirds (DoEE,
2020)

+  Recovery Plan for Marine Turtles in Australia (2017)

+  North-west Director of National Parks (2018a).

Are risks and impacts consistent with Santos’

. . Yes — aligns with Santos’ Environment, Health and Safety Policy.
Environment, Health and Safety Policy?

Yes — DBCA recommended Santos refer to the National Light
Pollution Guidelines for Wildlife Including Marine Turtles,
Seabirds and Migratory Shorebirds as a best-practice industry
standard. Santos have considered these guidelines during the
impact assessment for this activity.

Are risks and impacts consistent with
stakeholder expectations?

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

Yes — see ALARP.

Lighting of the MODU and support 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.
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The operational area intercepts one internesting BIA for marine turtles. Significant impacts are not expected
on fauna, including nesting turtles or hatchlings. No stakeholder concerns have been raised regarding lighting
for the activity.

The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) specifies the following
priority actions for the Pilbara genetic stock of flatback turtles and NWS genetic stock of green 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. Although the operational
area overlap an internesting BIA for turtles, lighting from the planned activity is not expected to impact
aggregating adults. Significant impacts are not expected on fauna, including nesting turtles or hatchlings and
will not cause turtles to be displaced from these habitats. Noting that the guidelines are primarily in place for
terrestrial light impacts rather than offshore lighting.

The potential consequence of light emissions on receptors is assessed as Negligible (I). 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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6.3 Atmospheric emissions
6.3.1 Description of event

Potential impacts from atmospheric emissions may occur in the operational area from the following
sources:

+  Combustion through the MODU flare during well testing hydrocarbons (oil and/or gas).
Other gasses (CO2 and H2S) may also be produced from the reservoir. Two to three days per
test.

+ Operation of MODU and vessel engines, helicopters, generators, mobile and fixed plant and
equipment. These emissions will include greenhouse gas (GHG) emissions, such as carbon
dioxide (CO2), methane (CHa) and nitrous oxide (N20), and non-GHG emissions, such as
sulphur oxides (SOx) and nitrogen oxides (NOx).

+ Operation of incinerators on support vessels outside the 500 m exclusion zone around the
MODU.

+  When transferring dry bulk products used for drilling (e.g., barite, bentonite, cement), tank
venting is necessary to prevent tank overpressure. The vent air will contain minor quantities
of product particles, which will suspend in the air or settle on the sea surface.

Although the MODU and support 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 and solid (powder) emissions are relatively small and will, under
normal circumstances, quickly dissipate into the surrounding atmosphere.

Extent

Duration Intermittent for the duration of the activity.

6.3.2 Nature and scale of environmental impacts

Potential receptors: Physical environment (air quality).

Hydrocarbon combustion may result in a temporary, localised reduction of air quality in the environment
immediately surrounding the discharge point during the activity. Non-GHG emissions, such as NOx and SOy,
can lead to a reduction in local air quality. GHG emissions are recognised to also contribute to the greenhouse
gas emissions loading globally. Similarly, flaring will reduce the air quality immediately surrounding the
discharge point.

Ozone-depleting substances are used in closed refrigeration systems on board vessels. Ozone-depleting
substances have the potential to contribute to ozone-layer depletion if accidentally released to the
atmosphere. Ozone-depleting substances are not used, generated or discharged by vessel activity other than
what is incidentally located and used in closed systems on board vessels. ODS will not be deliberately released
during the course the activity. ODS air emissions would only occur in the event of damaged or faulty
refrigeration equipment.

Tank venting is a necessary safety control, and any dust emissions will be negligible and limited to the
immediate vicinity of the MODU and support vessels.

As the activity will occur in open-ocean offshore waters, the combustion of fuels, flaring of hydrocarbons and
incineration in such remote locations will not impact on air quality in coastal towns, the nearest being Port
Hedland. 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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6.3.3 Environmental performance outcomes and control measures

The EPOs relating to this event include:

+ No unplanned objects, emissions or discharges to sea or air [DC-EPO-04].

Santos

+ Reduce impacts to air and water quality from planned discharges and emissions from the activities
[DC-EPO-06].

The control measures for this event are shown in Table 6-13, and the EPS and measurement criteria for the
EPOs are described in Table 8-2.

Table 6-13: Control measure evaluation for atmospheric emissions

Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.
Standard Controls
BD-CM-011 | Bulk solid transfer | Venting prevents over- Health and safety Adopted — The health
procedure — tank pressure which would requirement to prevent | and safety
venting during bulk | result in a potential tank over-pressure. requirement
product (powder) release of bulk powders outweighs the
transfer to the marine negligible
environment during filling environmental
impact.

BD-CM-019 | Waste incineration | Reduces the potential for | Personnel cost of Adopted — Negligible
emissions or particulates maintaining waste environmental impact
by ensuring only records and training of outweighs the costs
permissible waste is staff. associated with
incinerated as per transporting waste to
International Convention shore for landfill.
for the Prevention of
Pollution from Ships
(MARPOL) Annex VI and
Marine Order 97. No
incineration within the
500 m exclusion zone
shall occur.

BD-CM-020 | Fuel oil quality Reduces emissions Operational costs of Adopted —
through use of refuelling. Environmental
low-sulphur fuel in benefit outweighs
accordance with Marine costand itis a
Order 97. legislated

requirement.

BD-CM-021 | International Air Reduces probability of Personnel cost of Adopted — Benefit of

pollution potential impacts to air ensuring vessel has ensuring vessel is
prevention quality due to current international air | compliant outweighs
certification ozone-depleting pollution prevention the minimal costs and
substance emissions, high | certificate during vessel | itis a legislated
NOx, SOx and incineration | contracting procedure requirement.
emissions. and in premobilisation
audits or inspections.
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Measure
Reference
No.

Control Measure

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

Standard

vessels because
equipment operating
within its parameters.

implementing
procedures.

BD-CM-033 | Well test Includes control measures | Cost associated with Adopted — Benefit of
procedures that reduce the risk of implementing ensuring quality
poor quality incineration procedures. incineration
of hydrocarbons entering outweighs the
the atmosphere. minimal costs.
BD-CM-039 | Marine Assurance Reduces emissions from Cost associated with Adopted — Benefit of

ensuring vessel is
compliant outweighs
the minimal costs and
it is a legislated
requirement.

Additional Controls

policy on support
vessels

consumption and air
emissions through zero
incineration.

from storage of wastes.
Limited space available
to store waste,
additional trips to shore
would be required to
transport waste.
Increase in risk due to
transfers (increased fuel
usage, potential
increase in collision risk,
disposal on land).

N/A No bulk product Reduces probability of Bulk product is required | Rejected — Not
(powder) transfers | potential impacts to air to perform the activity feasible.
quality from unintentional | and transfers of bulk
release. product are required.
Transfer activities are
carried out in
accordance with MODU
owner’s procedures to
reduce the risk of an
unintentional release.
N/A No incineration Reduction in fuel Increase in health risk Rejected — Health and

safety risks outweigh
the benefit given the
offshore location.

Cost associated with
transporting waste to
shore for landfill or
incineration
outweighs onboard
incineration.

Incineration on the
vessels (outside the
500 m safety zone
around the MODU) is
a permitted maritime
operation.
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Control Measure
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Environmental Benefit

Potential Cost/Issues
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Evaluation

N/A Removal of all Eliminates potential of Lack of refrigeration Rejected — Based on
ozone-depleting ozone-depleting systems on board the cost to replace all
substance— substance emissions vessels would lead to equipment and there
containing occurring, impacting on unacceptable workplace | is only a low potential
equipment air quality. conditions (i.e., air for ozone-depleting

conditioning) and poor substance releases.
food hygiene standards,
limiting the vessel’s
ability to undertake the
activity therefore there
is no practical solution
to the use of
refrigeration. It is noted
that ozone-depleting
substances are rarely
found on vessels.

N/A Use incinerators Improves air quality by Significant cost in Rejected — Cost
and engines with more efficient burning or | changing unknown grossly
higher fuel combustion. vessel equipment. disproportionate to
environmental low environmental
efficiency benefit (impact rated

Negligible).
N/A No flaring during Avoidance of flaring Introduces significant Rejected — Safety
well testing emissions and GHGs. safety issues during well | issues outweigh the
testing if the gas cannot | environmental
be flared. benefit for the
short-term well
testing.
N/A No support vessels | Reduces the emissions The MODU requires Rejected — Support

and GHG associated with
activity.

support vessels for crew
and supplies during a
campaign and a vessel is
also on standby to
provide emergency
services. Alternative
transfer of supplies via
helicopter is not feasible
due to the size of
containers being
transferred.

vessels are required
to undertake the
activity and no
alternatives are
considered feasible.
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6.3.4 Environmental impact assessment

Receptor Consequence Level

Atmospheric emissions

Threatened, Emissions are relatively small and will, under normal circumstances, quickly dissipate into
migratory or local the surrounding atmosphere. Short-term behavioural impacts to seabirds could be expected
fauna if they overfly the location and 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 all operational area.

The consequence level for this receptor is assessed as Negligible (I).

Physical environment | The activity will occur in the open ocean and offshore waters, the combustion of fuels and
or habitat venting will not impact on air quality in coastal towns. The quantities of gaseous emissions
are relatively small and will, under normal circumstances, quickly dissipate into the
surrounding atmosphere. The highly dispersive nature of local winds (i.e., strong and
consistent) is expected to reduce potentially harmful or ‘noticeable’ gaseous concentrations
within a short distance from the MODU or vessels.

The consequence level for this receptor is assessed as Negligible (I).

Threatened ecological

N Not applicable — No threatened ecological communities present.
communities

Protected areas Gaseous emissions are relatively small, will quickly dissipate into the surrounding
atmosphere, and are not considered to be a potential source of impact for protected areas
including the Eighty Mile beach AMP adjacent to the operational area given the offshore
environment and rapid dissipation.

The consequence level for this receptor is assessed as Negligible (1).

Socio-economic Not applicable — Gaseous emissions are relatively small, will quickly dissipate into the
receptors surrounding atmosphere, and are not considered to be a potential source of impact for
socio-economic receptors.

The consequence level for this receptor is assessed as Negligible (1).

Worst-case | — Negligible
consequence level

6.3.5 Demonstration of as low as reasonably practicable

Combustion of fossil fuels is essential to undertaking the activity to power the MODU, vessels, helicopters
and equipment. Practical and reliable alternative fuel types and power sources for the MODU, vessels and
helicopters have not been identified.

There is no safe and feasible alternative to flaring to complete well testing. Flaring is an essential element for
safe well testing that results in atmospheric emissions. Bulk transfers are necessary to provide drilling
materials and tank venting is a necessary safety control. There are no safe and feasible alternatives to venting
to complete the activity.

Incineration on the support vessels will not occur within the 500 m safety exclusion zone around the MODU.
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 drilling activity through increased vessel movements
and generate greater volumes of emissions associated with the vessel movements. Additional space would
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also be required to store waste (including refrigerated storage) which would require larger vessels to allow
for the storage, resulting in higher emissions from engine combustion and to power additional refrigeration
units. 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 (i.e., air conditioning) on-board the MODU and vessels would lead to
unacceptable workplace conditions and poor food hygiene standards, limiting the MODU and/or vessels’
ability to undertake the activities, therefore there is no practical alternative to the use of refrigeration.

The assessed residual consequence for this impact is Negligible (1) and cannot be reduced further. Additional
control measures were considered but rejected, since the associated cost or effort was grossly
disproportionate to any benefit and the offshore open environment where the atmospheric emissions
dissipate rapidly in the surrounding air which is not in close proximity to sensitive receptors, as detailed in
Section 6.3.3. Therefore, it is considered that the impact of the activities conducted is ALARP.

6.3.6 Acceptability evaluation

Yes — maximum consequence from atmospheric emissions is

Is the consequence ranked as | or II? .
I (Negligible).

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

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment Procedure
which considers principles of ecologically sustainable
development.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Yes — pursuant to Marine Order 97 (Marine pollution
prevention — air pollution), which gives effect under Australian
law to MARPOL Annex VI.

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)?

No plans identified atmospheric emissions like those described
above as being a threat to marine fauna or habitats. The activity
is compliant with requirements of the North-west Marine Parks
Network Management Plan (2018).

Are risks and impacts consistent with Santos’

. . Yes — aligns with Santos’ Environment, Health and Safety Policy.
Environment, Health and Safety Policy?

Are risks and impacts consistent with
stakeholder expectations?

Yes — no concerns raised.

Are performance standards such that the

Yes —see ALARP above.
impact or risk is considered to be ALARP?

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
emissions management is adhered to, and impacts from emissions that are generated by the various
operational activities are considered to be ALARP and environmentally acceptable.
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6.4 Seabed and benthic habitat disturbance
6.4.1 Description of event

Potential seabed disturbance may occur in the operational area from the following source:
+  Positioning of the MODU (spud cans of MODU legs) at the well location.

During the activity, the MODU will not require anchoring, and there will be no anchoring or mooring
of support vessels within the operational area.

Note that seabed disturbance associated with drilling discharges is described in Section 6.7.

Seabed disturbance in the operational area from the positioning of the MODU legs (spud cans) on the
seafloor is conservatively estimated to be 260 m? per leg, equating to a footprint of 780 m? for each
well (three legs x 260 m?). Should drilling difficulties arise and a re-spud is required, this area could
double to 1,560 m3.

Extent

Temporary — for the duration of the activity, with recovery within weeks to months following removal
of the MODU spud cans from the seabed within the area.

Duration

6.4.2 Nature and scale of environmental impacts

Potential receptors: Benthic habitats and fauna

Operational activities may disturb seabed and benthic habitat through:

+ direct physical disturbance of an area of seabed habitat, including benthic fauna, of approximately
780 m? per well (planned) or 1,560 m? per well, if re-spud is required

+ indirect disturbance to benthic habitats and associated marine fauna by sedimentation

+ increased turbidity of the near-seabed water column.

Sensitive receptors identified in the operational area potentially impacted by operational activities include:
+ soft sediments

+ benthic fauna

+ commercial fisheries.

Physical environment

The positioning of the MODU associated with the activity will directly contact the seafloor and will inevitably
result in localised impact to benthic habitat (and associated fauna) in the operational area.

The majority of the operational area does not contain any significant or unique areas of benthic habitat. The
benthic habitats across the operational area are broadly homogenous and comprised of two main types:
silt/sand sediment and low relief hard substrate habitats. Soft sediment habitats are more widespread and
often supported by sparse to medium density tube worm communities where the sediments are finer and
appear more stable (not rippled by seabed currents). Areas of coarser bare sand are generally rippled,
indicating they are being moved by seabed currents. These more mobile sediments tend to support less
well-developed biotic assemblages. Non-coral benthic invertebrates are also present in the northwest shelf
province, where the operational area is located; however, significant areas of these are recorded near Barrow
Island and Dampier to Port Hedland. Although a portion of the operational area overlaps the area between
Dampier to Port Hedland surveys conducted in the operational area by Santos have not identified any
significant non-coral benthic invertebrates.
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The seafloor of this bioregion is strongly affected by cyclonic storms, and among the largest tidal energy
observed anywhere in the world, which can resuspend sediments within the water column as well as move
sediment across the seafloor.

The operational area is adjacent to the Eighty Mile Beach AMP boundary (Multiple Use Zone - IUCN Category
V). Therefore, seabed and benthic habitat disturbance may occur immediately adjacent to the marine park,
however as the MODU will have a 500m PSZ established, this will result in a minimum distance of 250m from
the AMP boundary and therefore no direct impact will occur within the AMP. Indirect impacts could include
increased turbidity and sedimentation. The conservation values of the marine parks (as described in Section
3.2.2) that may be directly impacted include:

+ foraging areas for marine turtles which are adjacent to important nesting sites
+ seafloor habitats and communities of the NWS.

Impacts to these values from seabed disturbance would be very localised and short-lived and not expected
to significantly impact the conservation values of the AMP. Foraging areas for marine turtles are usually
seagrass dominated, and around reefs which are not present within the operational area, the seabed in the
operational areas is unlikely to support an abundance of food source for these species.

The potential impacts of seabed disturbance caused by the planned activities are considered negligible due
to the following:

+ Depressions on the seabed left by the MODU spud cans once the MODU has moved off site are predicted
to infill as a result of movement of sediments by water currents and by the deposition of detrital matter.
Recovery and re-colonisation of soft sediment habitats happens in a short period of time and therefore
any impacts would be short term and temporary in nature.

+ No known sensitive seabed features (e.g., reefs, canyons, shipwrecks) or benthic primary producer
habitat (e.g., areas of hard corals, seagrass, macroalgae or mangroves) are present in the majority of the
operational area.

+ The overall footprint for disturbance within the operational area is estimated to be greater than 1,560 m?
(allowing for a re-spud of the well, but will be more likely to be less than 780 m?) per well and may include
benthic habitats and fauna assemblages. However, the benthic habitats and fauna assemblages that are
expected to be impacted are considered widespread throughout the region (Section 3.2.1.1) and able to
rapidly re-establish following physical disturbance. The scale of disturbance will be insignificant when
compared to the vast areas of similar habitat throughout the NWS.

+ Commercial fisheries in the operational area are not predicted to be significantly affected due to the
temporary nature of the seabed disturbance and the size of the operational area compared to the total
available fishing area. Potential impacts to benthic habitats and subsequently to associated fish species
of commercial importance are likely to be localised with the impact to, and displacement of, fish
insignificant at a population level.

+ Any temporary turbidity and sedimentation associated with the placement and retrieval of spud cans is
not considered likely to cause a significant environmental impact given the high background levels of
natural sediment movement in the area, the minor disturbance caused by the activity and the short
duration of the activity.
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6.4.3 Environmental performance outcomes and control measures

The EPO relating to this event is:

+ Seabed disturbance is limited to planned activities and defined locations within the operational area
[DC-EPO-07].

The control measures considered for this event are shown in Table 6-14, and the EPSs and measurement

criteria for the EPOs are described in Table 8-2.

Table 6-14: Control measure evaluation for seabed and benthic habitat disturbance

Control Measure
Reference No.

Standard Controls

Control
Measure

Environmental Benefit

Potential Cost/Issues

Evaluation

deployed
equipment

the seabed due to
equipment being left in
situ

BD-CM-003 MODU move No accidental contact with | Personnel costs Adopted — Benefits of
procedure the seabed and subsea associated with ensuring procedures
infrastructure during the ensuring procedures | are followed and
MODU move. are in place and measures
implemented during | implemented outweigh
inspections. the costs of personnel
time.
BD-CM-043 Recovery of all | Prevents ongoing impact to | Minimal additional Adopted — Helps to

cost to recover
equipment

Additional Controls

minimise impacts and
extent of seabed
disturbance.

BD-CM-025 Anchoring No planned anchoring of Additional fuel costs | Adopted — MODU and
MODU and support vessels | due to vessels support vessels do not
within operational area moving or idling. require anchors.
reduces seabed Benefits of ensuring
disturbance area as no procedure is followed
anchor or anchor chain and controls
drag/placement. implemented,

outweigh the costs of
personnel time in
implementation of
control.

N/A Use of MODU | Would reduce seabed Not technically Rejected — Not

with dynamic | disturbance as no contact feasible to use a DP technically feasible to
positioning of MODU with the seabed. | MODU as the water use a DP MODU for the
(DP) systems depth is too shallow. | well.

only (i.e., no

spud cans)
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6.4.4 Environmental impact assessment

Receptor

Seabed disturbance

Consequence Level

Threatened,
migratory or local
fauna

No sensitive seabed features are within the majority of the operational area.

The areas of seabed that will be impacted by the activity does not contain any significant or
unique areas of benthic habitat. The benthic habitats within the operational area are
broadly homogenous and comprised of two main types: silt/sand sediment and low relief
hard substrate habitats and no evidence of rock outcropping or coral reef development.
The benthic habitat that exists in the operational area is also widespread across the north
west shelf and is expected to recover quickly from any direct disturbance.

Marine invertebrates may inhabit soft sediments and can contribute to the diet of some
fauna. Non-coral benthic invertebrates may be present in the operational area; however,
there is not expected to be any significant areas of these. Furthermore, the area of soft
sediment habitat that is potentially impacted is small compared to the amount of habitat
available and therefore the disturbance is not expected to affect prey availability, or
protected fauna species.

Habitat modification is identified as a potential threat to a number of marine fauna species
in relevant Recovery Plans and Conservation Advice (Table 3-10). However, the operational
area has not been identified as a habitat that supports any protected species. 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.

Given the fact that the activity is proposed in a small area, the activity is 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 (I).

Physical environment
or habitat

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 following disturbance. As such, long-term or significant impacts to
habitat values or ecosystem function are not expected. Impacts to the physical
environment or habitat are assessed as Minor (ll).

Threatened
ecological
communities

Not applicable — No threatened ecological communities are identified in the area where
seabed disturbance could occur.

Protected areas

Not applicable — The operational area does not intercept any protected areas.

Socio-economic

Not applicable — Disturbance of the seabed and benthic habitat within the operational area

consequence level

receptors is highly unlikely to impact socio-economic receptors such as fishing and tourism. Any
minor alteration or modification to habitats is not expected to impact commercial fisheries’
target species based on the small size of disturbance relative to the available fishing
grounds.
No stakeholder concerns have been raised regarding socio-economic impacts.

Worst-case

Il = Minor

Santos Ltd | SO-00-BI-20003
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6.4.5 Demonstration of as low as reasonably practicable

There are no reasonably practicable alternatives to the use of vessels and a jack-up MODU in order to
undertake the activity. The use of a MODU with DP systems only, which would eliminate disturbance to the
seabed from placement of spud cans, is not feasible for the activity as the water depth of the operational
area is too shallow. Other MODUs (such as semi-submersible MODUs) also require anchoring, which results
in a greater area of seabed disturbance than that of a jack-up MODU.

Planned seabed disturbance associated with the activity will be limited to the placement of the MODU spud
cans on the seabed when the rig is jacked up. The disturbance will involve an area of benthic habitats (i.e.,
primarily soft sediments) that are widely represented at a regional scale within the northwest shelf province.
Given the extremely small area (less than 780 m?) and temporary nature of disturbance from the MODU
presence (up to approximately 35to 80 days per well, depending on weather delays and operational
downtime), the impacts are not considered to be significant, particularly given the open ocean environment
and lack of sensitive features in the majority of the operational area. The MODU move procedure is designed
to limit the extent of direct seabed disturbance. The MODU will not anchor and the support vessels will not
require moorings or anchoring in the operational area, further reducing potential impacts to the benthic
environment. Impacts will be localised to within the operational area and benthic habitat would be expected
to recolonise within weeks to months following completion of the activity.

Given the lack of sensitive receptors within the operational area and the expected rapid recovery time,
negligible environmental impacts are expected.

All practicable control measures have been reviewed (Section 6.4.3) and those adopted are considered
appropriate to manage the impacts such that the residual consequence is assessed to be minor and cannot
be reduced further. The proposed management controls for seabed disturbance are in accordance with the
Santos risk management criteria and are considered appropriate to manage the risk to ALARP.

6.4.6 Acceptability evaluation

Yes — maximum consequence from seabed and benthic habitat

Is the consequence ranked as | or II?
q disturbance is Il (Minor).

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

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment Procedure
which considers principles of environmentally sustainable
development.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Are risks and impacts consistent with relevant

legislation, international agreements and N/A — no relevant requirements regarding this event in this area,
conventions, guidelines and codes of practice given the localised nature and extent of the operational facilities.
(including species recovery plans, threat No plans identified seabed disturbance like those described
abatement plans, conservation advice and above as being a threat to marine fauna or habitats.

Australian Marine Park zoning objectives)?

Are risks and impacts consistent with Santos’

Environment, Health and Safety Policy? Yes — aligns with Santos’ Environment, Health and Safety Policy.

Are risks and impacts consistent with

) Yes — no concerns raised.
stakeholder expectations?

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

Yes — see ALARP above.
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The potential consequence of seabed disturbance on receptors is assessed as Minor (Il). With the control
measures in place, including compliance with industry standards and legislation, no significant impacts are
expected. Therefore, the impacts of seabed disturbance to the receiving environment are ALARP and
considered environmentally acceptable.
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6.5 Interaction with other marine users
6.5.1 Description of event

Interaction with other marine users may occur as a result of, but not limited to:
+ MODU presence in the operational area
+ support vessels presence in the operational area
+  well infrastructure on the seabed (within the MODU 500 m exclusion zone).

The presence of the activity could potentially temporarily inhibit marine user groups, tourism,
commercial shipping, fishing and other oil and gas activities.

Extent The operational area.

Duration Temporary and intermittent interaction with vessels when transiting the operational area.

6.5.2 Nature and scale of environmental impacts

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

Potential impacts to tourism and recreational fisheries include displacement from the area while the vessels
are in the operational area.

Socio-economic

There are three Commonwealth fisheries that overlap with the operational area and are actively fished
(Section 3.2.5). An analysis of the current fishery closures, depth range of activity, historical fishing effort
data, fishing methods and consultation feedback (refer to Section 4) has revealed that there is a low potential
for interaction with commercial fisheries. None of the Commonwealth fisheries identified in Section 3.2.5
are likely to be active in the operational area with the only fishery active in the area, the Western Tuna and
Billfish Fishery, only having five active vessels since 2005. A number of State commercial fisheries also overlap
the operational area but significant disruption to these fisheries is not expected given the typical water
depths they operate in and the vast areas available to the fisheries.

The operational area overlaps four shipping fairways which service Port Hedland and Dampier (Figure 3-26).
Should commercial vessels need to deviate from planned routes to avoid the activity, 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.

Due to the depth of the water it is unlikely recreational fishing and tourism activities will take place within
the operational area.

The waters of the NWS surrounding the operational area host a major oil and gas hub with several oil and
gas companies operating on the NWS. There are currently no operating oil or gas fields within the operational
area, the closest facility is Woodside’s Angel oil field and associated infrastructure, located 138 km from the
operational area. There is also the potential for activities associated with Santos’ Dorado development to
occur within the operational during the term of this EP. Communication within Santos’ business will ensure
that impacts are managed as each activity occurs, and these activities will be subject to separate approvals.

AMSA requires a high level of communication during the activities and inclusion of the activity on a notice to
mariners, therefore reducing the likelihood of interaction with other sea users.
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6.5.3 Environmental performance outcomes

The EPO relating to this hazard is:

Santos

+ 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 [DC-EPO-01].

The CMs for this activity are shown in Table 6-15. EPSs and measurement criteria for the EPOs are

described in Section 8.

Table 6-15: Control measures evaluation for interaction with other marine users

Reference

Control measure
[\ [o)

Standard control measures

Environmental benefit

Potential cost/issues

Evaluation

BD-CM-034 | Lighting will be used | Ensures the MODU and Negligible costs of Adopted — The
as required for safe support vessels are seen by | operating navigational safety benefits
work conditions and | other marine users. equipment. (and thus
navigational Reduces risk of Costs associated with environmental
purposes environmental impact from | vessel fit-out with benefits)

vessel collisions due to navigational equipment. | Outweigh the
ensuring maritime safety cost. Compliance
requirements are fulfilled. with Marine
Marine Order Part 30: Ortfiers area
Prevention of Collisions, Ieglsl.ated
and with Marine Order requirement.
Part 21: Safety of

Navigation and Emergency

Procedures requires vessels

to have navigational

equipment to avoid

collisions.

BD-CM-038 | Seafarer certification | Requires appropriately Costs associated with Adopted —
trained and competent personnel time in Benefits
personnel to navigate obtaining qualifications. | considered to
MODU and vessels to outweigh costs
reduce interaction with and is a legislated
other marine users. requirement.

BD-CM-015 | Support vessel Minimises risk of collision Negligible costs. Adopted —
through visual identification Benefits
and avoidance of other considered to
vessels. outweigh costs.

BD-CM-022 | Santos stakeholder Santos will notify all Costs associated with Adopted —
consultation strategy | relevant stakeholders listed, | personnel time in Benefits

or as revised, in Section 4, preparing and considered to

of relevant activity details distributing information outweigh

prior to commencement, and collating/addressing | negligible costs to
including activity timing, any feedback provided. Santos.

vessel movements,

proposed cessation date

and vessel details.
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Control measure Environmental benefit Potential cost/issues Evaluation

Reference
[\ [o)

Standard control measures

BD-CM-035 | No fishing from Reduce potential impacts to | Negligible costs. Adopted —
MODU or support fisheries in the vicinity of Benefits
vessels the activity. considered to
outweigh
negligible costs to
Santos.
BD-CM-014 | Maritime Notices Ensures the presence of the | Negligible costs. Adopted —
MODU and activities is Benefits
available on the AHO considered to
notifications to maritime outweigh
users, reducing likelihood of negligible costs to
interactions. Santos.
BD-CM-024 | MODU identification | Reduces potential for Negligible costs, Adopted —
system interaction with other users | standard equipment on Benefits
during MODU moves. MODU. considered to
outweigh
negligible costs to
Santos.
BD-CM-042 | Petroleum Safety Reduces potential for Negligible costs, Adopted —
Zone (safety) collision or interference standard industry Benefits
established with other marine user practice considered to
activities outweigh
negligible costs to
Santos
BD-CM-037 | MODU positioning MODU location not within Negligible costs. Adopted —
AMSA defined shipping Benefits
fairway to reduce potential considered to
impacts to the marine users outweigh
transiting the area. negligible costs to
Santos without
impacting on the
drilling location
requirements for
this activity.
N/A Eliminate the use of | Would eliminate potential Not considered feasible Rejected — Not
vessels and MODU impacts to other marine as a MODU and support | feasible.
users. vessels are the only form
of transport that can
undertake the activities.
N/A Manage the timing Would eliminate potential Not considered feasible Rejected —
of the activity to impacts to other marine as marine users could Stakeholders in
avoid peak marine users. potentially be in the area | the area all year
user periods (e.g., all year round. The area round.
that stakeholders are
excluded from is small
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Control measure Environmental benefit Potential cost/issues Evaluation

Reference
[\ [o)

Standard control measures

tourism and when compared to the
recreational fishing) area available to other
marine users, and there
is low fishing activity in
the area as evidenced
through consultation.

6.5.4 Environmental impact assessment

Receptor Consequence Level

Interaction with other marine users

Threatened, Not applicable — related to socio-economic receptors only.
migratory or local
fauna

Physical environment
or habitat

Threatened
ecological
communities

Protected areas Not applicable — The operational area does not intercept any protected areas.
Socio-economic The impact of the MODU and support vessel operations on socio-economic receptors are
receptors considered to be Negligible (1) due to the fact that:

+ The MODU will not be positioned within an AMSA defined shipping fairway.

+  Vessels could be expected to divert around the operational area but this would be
a temporary exclusion given the duration of the activity (approximately 3,580 days
depending on weather, equipment and drilling issues).

+  Tourism activities are not expected to occur in the operational area given the
water depth, lack of seafloor features and distance from shore.

+ The operational area is not extensively fished — commercially, traditionally or
recreationally.

+  Other operators may have vessels traversing the region that will need to avoid the
operational area to access exploration and development sites, but the scale of
exclusion area is small (500 m) and duration of the activities (approximately 35 to
80 days expected).

+ Additional controls to ensure communication of activity details and PSZ and
communication with active fishermen are in place.

+  Stakeholder consultation and a review of recent shipping data did not raise any
concerns regarding disruptions to commercial shipping or other oil and gas
operators.

+  All equipment will be removed from the seafloor once each well is complete
(unless in an emergency such as a cyclone resulting in MODU temporarily
departing the operational area).

Overall worst-case

| — Negligible
consequence glie!
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6.5.5 Demonstration of as low as reasonably practicable

There are no alternatives to the use of a MODU and support vessels to undertake the activity and a 500 m
Petroleum Safety Zone (PSZ) around the MODU is required in accordance with the OPGGS Act.

To understand the potential impacts of the presence of the MODU, support vessels and exclusion zone Santos
have consulted with relevant stakeholders. Throughout the duration of EP preparation, details of the activity
have been communicated to relevant stakeholders as appropriate. In consultation, stakeholders are made
aware of the proposed area from which other marine users may be excluded for the duration of the activity,
and the potential schedule. During this consultation, WAFIC raised concerns around the presence of the
MODU and vessels and the potential impacts to other marine users, (Section 4). Through the commitment
to continued engagement and notifications, no recreational fishing from the MODU or vessels, and updating
notices to mariners (to ensure the PSZ is removed once the MODU leaves the area), WAFIC’s concerns have
been addressed. In addition, Santos inductions for support vessels will include a topic to reinforce the
importance of marine communications regarding any potential interactions with active commercial fishing.

With the controls adopted, 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/effort
was grossly disproportionate to any benefit as detailed above. Therefore, it is considered that the impact is
ALARP.

6.5.6 Acceptability evaluation

Yes — maximum interaction with other marine users

Is the consequence ranked as | or II? . .
consequence 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 Santos’
Environmental Hazard Identification and Assessment Procedure
which considers principles of environmentally sustainable
development.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Are risks and impacts consistent with relevant

legislation, international agreements and

conventions, guidelines and codes of practice Yes — management consistent with SOLAS 1974 and Navigation
(including species recovery plans, threat Act 2012.

abatement plans, conservation advice and

Australian Marine Park zoning objectives)?

Are risks and impacts consistent with Santos’

Environment, Health and Safety Policy? Yes —aligns with Santos’ Environment, Health and Safety Policy.

Yes — WAFIC raised concerns for fishers in relation to the
presence of the PSZ and the potential impacts to fishers. Santos
responded to WAFIC’s concerns during consultation outlining
the controls in place to address their concerns, including the
provision of additional information during support vessel
inductions. Santos considers these concerns to have been
addressed.

Are risks and impacts consistent with
stakeholder expectations?

Are performance standards such that the

Yes — see ALARP above.
impact or risk is considered to be ALARP?
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The presence of the MODU and vessels is not expected to significantly affect other marine users, including
commercial fishing operations or shipping traffic, given the:

+ small petroleum safety zone (500 m) in relation to the wider areas for shipping transit and navigation

+ short duration of the activity for each well location (approximately 35-80 days, depending on weather,
equipment and drilling issues)

+ outcomes of stakeholder engagement did not identify any concerns by relevant stakeholders.

A petroleum safety zone around the MODU is required under maritime legislation, and the controls proposed
will ensure that other users are aware of its presence and readily able to navigate accordingly, such that
potential impacts are ALARP and are considered to be environmentally acceptable.
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6.6 Operational discharges

6.6.1 Description of event

Potential impacts may occur in the operational area from the following operational discharges:
+ sewage and grey water

food wastes

deck drainage

cooling water

bilge water

brine

+ o+ + o+ o+ o+

ballast water
+ fire-fighting foam during routine testing.
Sewage and grey water

The volume of sewage, grey water and food waste is directly proportional to the number of persons
on-board the MODU and support vessels. Up to 30 to 40 L of sewage/greywater will be generated per
person per day. Treated sewage will be disposed in accordance with Marine Order 96 (Marine pollution
prevention — sewage) requirements.

Food waste

Putrescible waste is estimated to consist of approximately 1 L of food waste per person per day.
Putrescible waste will be disposed in accordance with Marine Order 95 (Marine pollution prevention —
garbage) requirements.

Deck drainage

Drainage water on offshore facilities consists of rainwater and seawater spray and may potentially
contain small residual quantities of oil, grease and detergents if present or used on the decks. However,
controls are in place to prevent, contain and clean up such spills.

Deck drainage from rainfall or washdown operations discharges directly to the marine environment.
Assessment of the spillage of hydrocarbons and other environmentally hazardous liquids is discussed
in Sections 7.4 and 7.8.

Vessel cooling water

Seawater may be used by some vessels as a heat exchange medium for the cooling of machinery
engines. Seawater is drawn from the ocean and flows counter-current through closed-circuit heat
exchangers, transferring heat from the vessel engines and machinery to the seawater. The seawater is
then discharged to the ocean (i.e., it is a once-through system). Cooling water temperatures may vary
depending on the vessel’s engines’ workload and activity.

Bilge water

While in the operational area, the MODU and vessels may discharge oily water after treatment to 15
ppm via a MARPOL-approved oily water filter system. Bilge water will be disposed in accordance with
Marine Order 91 (Marine pollution prevention — oil, as appropriate to class) requirements.

Brine

Brine generated from the water supply systems on board the MODU and vessels 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 will vary between the MODU/vessels and
the number of people on board.

The effluent may contain scale inhibitors such as Alpacon that controls inorganic scale formation, such
as the formation of calcium carbonate and magnesium hydroxide, in water-making plants. Other water
purification chemicals such as chlorine may also be added to the potable water. Other water-making
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plant cleaning chemicals such as Ameroyal or Saf Acid may be used and discharged to sea after
completion of the cleaning process.

Vessel ballast water

Ballast water could potentially be discharged to the marine environment from the MODU or vessel
ballast tanks.

Fire Fighting Foam

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.

Extent

During the activity localised impacts to water quality may occur. However, water quality conditions will
return to normal within minutes to hours of cessation of discharges.

Duration

6.6.2 Nature and scale of environmental impacts

Potential receptors: Physical environment (water quality, benthic habitats) and threatened or migratory
fauna.

Physical environment

The discharge of small volumes of non-hazardous wastes to the marine environment will result in a localised
reduction in water quality. Discharges will be temporary (minutes to hours), localised and limited to surface
waters (less than 5m 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 the discharge of non-hazardous wastes are as follows.

Eutrophication impacts from sewage, grey water and putrescible wastes

The discharges of food waste, treated sewage and grey water can result in localised increases in nutrient
concentrations (e.g., ammonia, nitrite, nitrate and orthophosphate), organics (e.g., volatile and semi-volatile
organic compounds, oil and grease, phenols and endocrine-disrupting compounds) and inorganics (e.g.,
hydrogen sulphide, metals and metalloids, surfactants, phthalates and residual chlorine). Increased biological
oxygen demand on the receiving waters may promote localised elevated levels of phytoplankton due to
nutrient inputs and bacteria activity due to organic carbon inputs. This could subsequently impact higher
order predators.

However, dispersion and dilution of discharges is expected to be rapid, as the discharges are of low volume.
The discharges are subject to biodegradation of organics through bacterial action, oxidation and evaporation,
and the operational area is located in deep offshore waters dominated by high currents, resulting in short-
term changes to surface water quality within the operational area.

In a study of sewage discharge in deep ocean waters, Friligos (1985) reported no appreciable differences in
the inorganic nutrient levels between the outfall area and background concentrations suggesting rapid
uptake of nutrients and/or rapid dispersion in the surrounding waters. Similar studies (Parnell, 2003)
concluded similar results with rapid dispersion and dilution within hours of discharge.
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The discharge of sewage, grey water and putrescible wastes is not expected to contact any offshore reefs,
islands, shoals or banks or have a significant impact on values of the Eighty Mile beach AMP.

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, is expected to sink and disperse in the currents. On average, seawater has a salt concentration of
35,000 ppm. The volume of the discharge depends on the requirement for fresh (or potable) water and the
number of people on board.

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 of discharge, low salinity increase and deep, open water surrounding the
MODU and vessels, impact on water quality in the operational area is expected to be low.

The brine discharge is not expected to contact any offshore reefs, islands, shoals or banks or have a significant
impact on values of the Eighty Mile Beach AMP.

Changes in 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 water temperature of discharged water will decrease
rapidly as the discharge mixes with the receiving waters, with discharged 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, 2011).

Cooling water discharge points vary for the MODU and each vessel. However, they all adopt the same
discharge design, which permits cooling water to be discharged above the water line to facilitate cooling and
oxygenation of this wastewater stream before mixing with the surrounding marine environment.

Cooling water discharge to the marine environment could result in a localised and temporary increase in the
ambient water temperature. This may cause alteration of the physiological processes (particularly enzyme-
mediated processes) in marine biota. Given the relatively low volume of cooling water, the low temperature
differential, and the deep, open water surrounding the vessels, impact on water quality is expected to be low
and short term.

The cooling water discharge is not expected to contact any offshore reefs, islands, shoals or banks, or have a
significant impact on values of the Eighty Mile beach AMP.

Contamination from releases of bilge water

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 the MODU and vessels will be treated to a
concentration of less than 15 ppm before release, in accordance with the requirements of Marine Order 91
(Marine pollution prevention — oil), which will unlikely lead to any impacts to the receiving environment. The
concentration and dosage within surface waters is expected to be very low and toxic impacts to water quality
and benthic habitats would be on a negligible scale.
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Toxicity

Discharges from vessel and MODU systems may include chemicals within sewage systems, greywater,
desalination, firefighting systems 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

+  Firefighting foam used on board the MODU and vessels will be risk assessed as per Santos’ Drilling Fluid
and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007).

+ potential discharges will be intermittent and temporary within the operational area.

Threatened or migratory fauna

As discussed in the sections above, the discharge extent for all planned discharges is localised, and rapid
dilution is predicted to occur within the offshore waters. 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 fauna movement, such that any exposure is likely not of sufficient
duration to cause a toxic effect.

Given the nature of discharged chemicals, the small volumes that could be released to the marine
environment and the nature of the marine environment within the vicinity of the operational area, the
operational planned discharges are not predicted to have ecologically significant effects.

Discharges may cause changes to behaviour in marine fauna (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.

Protected and significant areas

The operational area is adjacent to the Eighty Mile Beach AMP (Multiple Use Zone - IUCN Category VI).
Conservation values of the marine park (as outlined in Section 3.2.3) that have the potential to be impacted
by planned operational discharges through impacts to the physical environment are limited ot the water
quality and pelagic marine fauna, with the impacts as discussed in the sections above in a very small
proportion of the AMP. However, planned operational discharges are not dissimilar to those occurring by
multiple other vessels within, adjacent to and outside of the AMP and further, the nature of such discharges
are permitted to occur within the AMP (Director of National Parks 2018) as long as they are in accordance
with MARPOL. Thus it is not expected to significantly impact the conservation values of the AMP due to the
scale and duration of the discharges.
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6.6.3 Environmental performance outcomes and control measures

The EPOs relating to this event include:

Santos

+ No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed fauna during

activities [DC-EPO-05].

+ Reduce impacts to air and water quality from planned discharges and emissions from the activities

[DC-EPO-06].

The control measures considered for this event are shown in Table 6-16, and EPS and measurement criteria
for the EPOs are described in Table 8-2.

Table 6-16: Control measure evaluation for planned operational discharges

Control
Measure
Reference

Standard Controls

Control Measure

Environmental Benefit

Potential Cost/Issues

Evaluation

BD-CM-004 | Waste (garbage) Reduces probability of Personnel cost of Adopted — Benefits of
management garbage being pre-mobilisation ensuring MODU/vessel
procedure discharged to sea, audits and is compliant outweigh

reducing potential inspections, and in the minimal costs of
impacts to marine fauna. | reporting discharge personnel time and it
Stipulates putrescible levels. is a legislated

waste disposal requirement.
conditions and

limitations.

Provides compliance

with Marine Order 95

(Marine pollution

prevention — garbage).

BD-CM-006 Deck cleaning and Improves water quality Personnel costs of Adopted — Benefits of

product selection discharge (reduced implementing, ensuring MODU/
toxicity) to the marine potential additional vessels are compliant
environment. cost and delays of and those deck
Those deck cleaning chemical cleaning products
products planned to be substitution. planned to be released
released to sea meet the to sea meet MARPOL
criteria for not being criteria.
harmful to the marine
environment according
to MARPOL Annex V.

BD-CM-007 Chemical selection Improves water quality Personnel costs of Adopted — Benefits of

procedure discharge (reduced implementing, ensuring MODU/
toxicity) to the marine potential additional vessels are compliant
environment e.g. from cost and delays of outweighs the cost.
AFFF and potable water chemical
systems substitution.
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Reference
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Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

system

N/A Zero discharge of

deck water

impacts of planned
discharge of oily water
to the environment.

Provides compliance
with Marine Order 91
(Marine pollution
prevention — oil).

Would eliminate
potential impacts of
contaminants being
discharged to sea.

BD-CM-027 | Sewage treatment Reduces potential Personnel cost in Adopted — Benefits of
system impacts of inappropriate | ensuring vessel ensuring MODU/vessel
discharge of sewage. certificates are in is compliant outweigh
Provides compliance place during MODU/ | the minimal costs of
with Marine Order 96 vessel contracting personnel time and it
(Marine pollution andin is a legislated
prevention — sewage). pre-mobilisation requirement.
audits and
inspections, and in
reporting discharge
levels.
BD-CM-028 Oily water treatment | Reduces potential Time and personnel Adopted — Benefits of

costs in maintaining
oil record book.

Additional Controls

Increased health and
safety risks from wet
deck not draining.
Large amounts of
water on a vessel’s
deck can also cause
stability issues
(free-surface effect).
Storage space
required for
containment of
drained liquids,
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 (e.g.,
crushing between
skips), increase in
crane movements.

ensuring MODU/vessel
is compliant outweigh
the minimal costs of
personnel time and it
is a legislated
requirement.

Rejected — Safety
considerations
outweigh the benefit
given the small
volumes of
contaminants. Deck
drainage is a permitted
maritime practice and
an important safety
requirement.
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.
N/A Zero discharge of Would eliminate Costs associated with | Rejected — Safety
bilge water potential impacts of containment and considerations
contaminants being onshore disposal, regarding containment
discharged to sea from space required for outweigh the
oily water. additional environmental benefit
containment on given the small
MODU and vessels volumes of
could create hazards | contaminants.
for working on deck Discharge of treated
by limiting available oily water to sea is
space. permitted maritime
practice.

N/A Zero discharge of Would eliminate Costs associated with | Rejected — Safety
sewage potential impacts of containment and considerations

contaminants being onshore disposal, regarding containment

discharged to sea from space required for outweigh the

sewage. additional environmental benefit
containment on given small volumes of
MODU and vessels contaminants.
could create hazards | Discharge of treated
for working on deck sewage to sea is
by limiting available permitted maritime
space. practice.

N/A Discharge point for Reduce potential High costs associated | Rejected — Cost
cooling water impacts associated with | with modifications to | outweighs the benefit
discharges, restricted | discharge of higher MODU and vessels. given the low impact
to above sea level to | temperature water into May not be feasible expected from planned
allow it to cool the marine environment. | with some MODUs. discharges and high
further before mixing Reduction in potential impacts from
at sea surface temperature would risk transfer. Discharge

be minimal of cooling water
compared to cost of permitted maritime
altering the discharge | practice.

height.

N/A Zero discharge of Would eliminate Costs associated with | Rejected — Cost grossly

cooling water potential impacts of containment and disproportionate to
cooling water (elevated onshore disposal, environmental benefit.
temperature) being space required for Limited benefit to be
discharged to sea. additional gained given low
containment on impact. Discharge of
MODU and vessels cooling water
could create hazards | permitted maritime
for working on deck practice.
by limiting available
space.
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Control Control Measure
Measure
Reference
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N/A Restrict use of
desalination plant

Environmental Benefit

Would eliminate
potential impacts from
brine discharges by

importing potable water.

Potential Cost/Issues

Cost associated with
transporting potable
water. Health risks
associated with
limited supply of
potable water.

Santos

Evaluation

Rejected — Cost grossly
disproportionate to
environmental benefit.
Limited benefit to be
gained given low
impact. No detectable
change in water quality
expected. Water
making and brine
discharge permitted
maritime practice.

N/A Re-design
desalination plant
effluent discharge

Limited benefit to be
gained given

desalination brine will be

High costs associated
with modifications to
MODU and vessels.

Rejected — Cost grossly
disproportionate to
environmental benefit.

containing fire
fighting equipment
on MODU and
vessels

discharge of the small
guantities of AFFF.

system diluted. May not be feasible Limited benefit to be
with some MODUs. gained given low
Salinity difference impact. Minimal
would be minimal detectable change in
compared to water quality
significant cost of expected. Water
altering the making and brine
desalination plant discharge permitted
effluent discharge maritime practice.
system.
N/A Zero discharge of Would eliminate Cost associated with | Rejected — Cost grossly
brine water potential impacts from transporting waste disproportionate to
brine discharges by brine water, space environmental benefit.
storing on-board for required for Limited benefit to be
onshore disposal. additional gained given low
containment on impact. No detectable
MODU and vessels change in water quality
could create hazards | expected. Water
for working on deck making and brine
by limiting available discharge permitted
space. maritime practice.
N/A Do not test AFFF Would eliminate the Increased safety risk | Rejected — Safety

due to potentially
untested AFFF
system. Inability to
fight fire effectively.

considerations
outweigh the
environmental benefit
given
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Measure
Reference

[\ [o

N/A Zero discharge of

putrescible waste

Environmental Benefit

Would eliminate
potential impacts from
putrescible waste
discharges by storing on-
board for onshore
disposal.

Potential Cost/Issues

Cost associated with
transporting
putrescible waste to
shore, space required
for additional
containment on
MODU and vessels
could create hazards
for working on deck
by limiting available
space. Health risks
and costs associated
with storage on-
board and transport/
disposal onshore.

Santos

Evaluation

Rejected — Cost grossly
disproportionate to
environmental benefit.
Limited benefit to be
gained given low
impact. Health risks
associated with
managing putrescible
waste in hot weather
conditions, putrescible
waste discharge is a
permitted maritime
practice.
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6.6.4 Environmental impact assessment

Receptor Consequence Level

Operational discharges

Threatened, Sensitive receptors that may be impacted include fish at surface, marine turtles and
migratory or local mammals, and seabirds. As the activity is located in an open oceanic environment where
fauna tides and currents would quickly dilute and disperse the planned discharges. Any effects on

water quality are expected to be within the surface waters only and have no effect on
seabed receptors. Impacts will be limited to short-term water quality impacts and
temporary behavioural effects observed in fish, sharks and seabirds. Impacts to water
Socio-economic quality will be experienced in the discharge mixing zone which will be localised and will
receptors occur only as long as the discharges occur (i.e., no sustained impacts), therefore recovery
will be measured in hours to days. Consequently, only short-term behavioural impacts are
expected with no decrease in local population size/area of occupancy of species/loss or
disruption of habitat critical/ disruption to the breeding cycle/introduction of disease.

Physical environment
or habitat

No planned operational discharges will occur within areas known to be used by third-party
operators or for tourism and recreation.

Given the nature of the planned operational discharges, the small volumes that could be
released to the marine environment, the high levels of dilution and the nature of the
marine environment in the vicinity of the operational area, impacts to the physical
environment and habitat are expected to be Negligible (1).

Threatened Not applicable — No threatened ecological communities identified in the area over which
ecological operational discharges are expected.
communities

Protected areas Not applicable — No protected areas identified in the area over which operational
discharges are expected. Potential operational discharges affecting the adjacent Eighty
Mile Beach AMP were assessed as not having an adverse effect on the values and
sensitivities that the protected areas has been established for due to the nature of the
proposed activity discharges and the control measures proposed.

Overall worst-case

| — Negligible
consequence glie!

6.6.5 Demonstration of as low as reasonably practicable

A MODU and vessels are required to undertake the activity. The alternative to discharging these small
amounts of liquid 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, treatment, etc) of the additional wastes. This method
would also result in an increased risk of vessel to platform or vessel-to-vessel collision, which could lead to a
marine diesel spill. 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. In some cases, the containment of discharges is
difficult without significant modifications to vessels and the MODU (e.g. additional bunding or containment
systems) presenting an increase in safety risk to personnel through the reduction in deck space, increased
lifts and health hazards of storing wastes or other discharges.
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The use of AFFF for emergency purposes requires routine testing of that foam fire-fighting system is critical
for emergency response. Given the product will be assessed through the Drilling Fluid and Chemical Selection
in Drilling Activities Procedure (EA-91-11-00007), potential impacts will be reduced.

Therefore, 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. As
discharges will occur in accordance with MARPOL, the activity will be compliant with the North-west Network
Marine Parks Management Plan (DNP, 2018a) when conducting activities adjacent to the Eighty Mile Beach
AMP.

On-board treatment of most wastes and their subsequent discharge to the marine environment is considered
to be the most environmentally sound method of disposal, considering that 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 planned
operational discharges are considered appropriate to manage the risk to ALARP. Additional control measures
were considered but rejected since the associated cost or effort was grossly disproportionate to any benefit,
as detailed in Section 6.6.3. Therefore, it is considered that the impact of operational discharges is ALARP.

6.6.6 Acceptability evaluation

Yes — maximum planned operational discharge consequence is

Is the consequence ranked as | or II?
qu rated | (Negligible).

Is further information required in the
consequence assessment?

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.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Yes — IUCN principles and strategic objectives of nearby reserves
(Eighty Mile Beach AMP and the MPNMP) are met. Consistent

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’
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 Ltd | SO-00-BI-20003

with relevant species recovery plans, conservation management
plans and management actions set out in Table 3-10, including
but not limited to:

+  Recovery Plan for Marine Turtles in Australia (2017)
+  North-west Marine Parks Network Management Plan 2018

+  Eighty Mile Beach Marine Park Management Plan 80 (2014
to 2024).

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.
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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 in Australian waters reflects
MARPOL Annex |, IV, and V requirements respectively, and is enacted by:

+ Marine Order 91 (Marine pollution prevention — oil)
+ Marine Order 96 (Marine pollution prevention — sewage)
+ Marine Order 95 (Marine pollution prevention — garbage).

The operational discharges are not expected to significantly impact the receiving environment with
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 utilised 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 Recovery Plan for Marine Turtles
in Australia (DoEE, 2017a) (Table 3-10). However, with the management controls proposed, the operational
discharges are not expected to significantly impact the receiving environment because they will be temporary
and in a dispersive open-ocean environment. Therefore, the activities will be result in an acceptable level of
impact, and therefore the activity is not inconsistent with identified Recovery Plans and conservation advice.
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6.7 Drilling and cement discharges

6.7.1 Description of event

+

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

+

+ o+ o+ o+

Potential impacts from drilling and cement discharges may occur in the operational area from:

During the activity, the following estimated and approximate discharge volumes could be expected
per well:

Cutting discharge volumes are calculated based on the expected section sizes and lengths and
include some contingency. The total volume of drilling fluid and cement is an estimate based on
previous drilling and completion programs. There are many variables during drilling campaigns that
could cause the abovementioned volumes to change, for example re-spud or side-tracking could be
required and/or the interval length could change. Some of these variations could cause the
estimated discharge volumes to increase or decrease, in particular the need for re-spud or side-track
double the estimated volumes.

Santos intends to keep unmixed bulk cement, barite, bentonite, and brine on-board the MODU at
the end of the drilling program. In the event that this activity is the final well in the rig schedule,
these substances will be disposed of according to the decision list in Table 6-17.

drilled solids or cuttings

drilling fluids

lost circulation materials

brines

cement (set or unset)

hydraulic fluid

other miscellaneous chemicals and additives such as tracer dyes and cement spacer

during well testing, formation water may be produced from the reservoir and would be
discharged to sea.

650 m3 of drill cuttings discharged to seabed (riserless surface hole section)
500 m? of drill cuttings discharged at sea surface (remaining well sections)
5,000 m? of water-based drilling fluids discharged at sea surface

250 m3 of inhibited seawater discharged at seabed

5,500 m? of seawater/gel sweeps/mud discharged at seabed (riserless surface hole
section)

200 m3of brine
less than 10 m3 of cement (wet) discharged to seabed

less than 15 m3 of cement (wet or set) discharged at sea surface (i.e., cement spacer,
flushing tanks and lines)

50 m3 of cement (wet) discharged at sea surface or 100 m? at the seabed in the event of a
cement job not meeting technical and safety standards

120 m?3 each of stock cement/barite/bentonite/brine at the end of the well in the event
the stocks cannot be re-used/sold

aqueous-based LCM may also be pumped downhole at times

tracer dyes may also be used during cementing operations and for equipment leak
detection.

Santos Ltd | SO-00-BI-20003
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Drilling discharges with larger particle sizes such as large drill cuttings are expected to settle directly
around the MODU, whereas discharges with finer particles such as drilling muds could be carried
with prevailing currents before settling.

The seabed area affected by drill cuttings is expected to extend up to 1 km from the source, with
higher concentrations expected to be restricted to within 50 m of the well. Turbidity from drilling-
Extent related discharges is expected to affect water quality in the vicinity of the MODU, albeit during a
relatively short period of time. For further information, refer to the notes below.

Any formation water produced during well testing would be discharged to the marine environment
following oil filtration. The volume of formation water is unknown at this stage given the proposed
drilling locations are exploration and appraisal wells. However, the discharge will be limited to the
duration of the well test; i.e., hours to days.

Duration Intermittent for the duration of the activity.

Drilling operations

Typically, the top hole section discharges cuttings directly to the seabed and the surface hole section
discharges cuttings from the conductor at sea level.

Once the surface casing is installed, thereby establishing a closed circulating system, the remainder of the
well will be drilled with a weighted brine/shale-inhibited (e.g., Klashield or Veritherm) WBM. The WBM will
be discharged from the MODU at sea surface either on cuttings (see below) or from surface storage
tanks/mud pits when no longer required.

The water-based drilling fluid (WBM) will be comprised of water or brine (greater than 90% aqueous) as the
major liquid phase. The remainder of the WBM will be made up of low toxicity drilling fluid solid additives
(e.g., barite) and chemicals that are either completely inert or additives in such low concentrations they pose
little or no risk to the environment.

Cement operations

Cement will be used to form permanent barriers and fix casings in place prior to drilling ahead with
subsequent sections in the well. Cement in the annular space between casing and formation will form a seal
to ensure the circulation system remains closed. Cement may also be used to seal a lost circulation zone, plug
the wells from which a sidetrack may be drilled and when abandoning the wells.

The majority of cement pumped remains downhole, but minor volumes may be discharged at the seabed
(when cementing conductor or surface casing) or at surface (when flushing lines or tanks). Some cement may
be mixed and dumped as part of cement unit commissioning prior to the start of a campaign if the cement
unit/pump has not been used before or in a considerable period of time.

During cementing operations, surface cementing equipment and lines will need to be flushed, washed and
cleaned with water to prevent hard setting. The residual cement and wash water will be discharged to sea
after each cement job.

Tracer dyes may be used during cementing operations for detection purposes. While transferring dry bulk
cement, minor solids will be vented to air to prevent tank over-pressuring.

Solids control equipment

The future wells in the operational area will be drilled in sections or intervals (e.g., top hole, surface,
intermediate and production). Typically, the top hole and surface sections will be drilled riserless, with all
drilled solids (also called ‘cuttings’) and well returns discharged directly to sea.

The remaining well sections will be typically drilled with a closed-loop circulating system with all drilled solids

and well returns managed via the MODU solids control equipment. Drilled solids will typically be removed
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via shale shakers and centrifuges (as required) and discharged to sea surface. Drilling fluids will be
re-circulated downhole, stored for future use or disposal, or discharged to sea surface if no longer required.
Shale shakers are comprised of a series of vibrating shaker screens. The screens are sized so that valuable
drilling fluid (i.e., liquid and fine solids) passes through (‘underflow’) and drilled cuttings/solids do not
(‘overflow’). The shaker screens will meet American Petroleum Institute (API) standard, providing a level of
confidence that the screens will perform to a specific separation limit (e.g., particle size cut point, etc). The
selected shaker screen cut points (APl screen sizes) will be as small as possible, so the maximum drilled solids
removal efficiency is achieved.

Centrifuges may be used to remove ultra-fine solids in the recovered drilling fluid (i.e., once surface hole
section casing installed). The ultra-fine solids are detrimental to the drilling fluid properties due to increased
surface area and reactivity. Centrifuges do not process all the well returns. Given the large volume, it is not
practicable to centrifuge the entire drilling fluids system. Hence, a portion of the drilling fluid recovered from
the shakers may be sent to the centrifuges where the higher G forces facilitate removal of finer particles.

Lost circulation material

Lost circulation can occur in any hole interval and varies in severity. Lost circulation occurs when the drilling
fluid flows into natural geological fissures, fractures or caverns. In the surface interval, when drilling riserless,
it is often not necessary to take any action to cure the losses as they often self-cure once sufficient cuttings
have entered the loss zone.

For losses that have to be cured, there is a choice of options available. Conventional LCM additives such as
granular and fibrous material are usually pumped into the loss zone in the first instance. When conventional
LCM additives fail to plug the loss zones it may be necessary to pump speciality lost circulation additives, such
as cement or cross-linked polymers to heal the loss zones. By design the LCM enters the loss zone thereby
plugging it and allowing drilling operations to re-commence. Typically, the LCM additives remain in the
subsurface loss zone and do not return to surface. On some occasions the lost circulation is cured before all
the material pumped enters the loss zone. When this occurs, the lost circulation material remains in the
wellbore until it is usually circulated back to the surface where it is discharged along with the cuttings.

Only aqueous drilling fluids will be used for the activity and therefore any LCM would also be aqueous.

Residual drilling fluid discharges

The conductor and surface hole sections will be drilled with seawater and pre-hydrated gel sweeps. These
fluids will be mixed and blended on the MODU and stored in the surface mud storage tanks, or mud pits,
until they are pumped downhole and discharged directly to the sea (top hole to seabed and surface hole
from the conductor at sea level). Consumed volume will be replenished as required to reach interval total
depth (TD). Once TD is reached, the well will be displaced to a brine and/or pre-hydrated water-based mud
to aid wellbore stability. Excess sweeps and mud will be retained in the surface mud pit system, in the event
that WBM is required to be pumped while running surface casing. Once the surface casing is run and
cemented, surface residual volumes will be discharged, due to incompatibility with the subsequent fluid
system, to marine environment. The fluid would be discharged at the sea surface via the master mud pit
dump valve.

Once the surface casing string is installed, a WBM system will be maintained until well TD. This mud system
will be mixed and blended on the MODU and stored in the surface mud storage tanks, or mud pits, until
pumped downhole and recycled via the conductor to the MODU continuously, assuming there are no sub-
surface loss zones.

Once TD is reached, and the well has been plugged and abandoned, residual drilling fluids will be discharged
to sea via the master mud pit dump value, unless reusable at Santos’ next drilling location.
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Tank cleaning

At stages during the activity, tanks may need to be cleaned, including mud pits (i.e., tanks used to mix and
hold brine, sweeps or WBM), cement mixing/holding tanks and bulk storage tanks. Cleaning may be required
to remove or flush ‘dead’ or residual volumes of WBM, or settled inert solid material. The cement system will
need to be flushed to prevent curing inside the cement unit and pipework after each cement job is
completed. In most instances, tanks and pipework would be flushed with seawater or drill water and the
diluted fluid discharged to sea surface.

Well abandonment

At the end of drilling and evaluation activities, the wells will be permanently abandoned. A permanent
abandonment is performed by setting and verifying appropriate permanent barriers in the well (cement
plugs). The casings and wellhead would be removed below the seabed and recovered leaving the seabed
clear.

Bulk products

Once the wells have been P&A, the unmixed bulk drilling fluid solid additives (barite and bentonite), dry
cement, brine and drill water will be managed in accordance with the decision list in Table 6-17.

Table 6-17: Decision list for managing bulk powders* and brines remaining on the mobile offshore drilling
unit at the end of the well exploration

Trigger Fate of Stock Reasoning

Well is not the last well in Retain stock These products are expensive. Santos’
the MODU schedule and Stock will be retained on-board for use in preferred option is to use all stock in
ongoing use of the product | the next well, or may be sent for subsequent wells in the MODU

is anticipated. temporary storage on a supply vessel. schedule to minimise activity costs

. . - . and reduce discharges.
This option eliminates overboard disposal. g

Well is the last well in the Sell stock It may be possible for Santos and the
MODU schedule and the Stock will be retained on-board or may be | Next Operator using the MODU to
next Operator is willing to sent for temporary storage on a supply transfer ownership of the unmixed
buy the stock. vessel for used by the next Operator. stock. The implementation of this

option is dependent on demand and

This option eliminates overboard disposal. .
commercial agreements.

Well is the last well in the Minimise stock Stock minimisation measures will be
MODU schedule and selling | santos will have measures in place to put in place without compromising
the stock to the next reduce the stock requiring disposal at the | the minimum bulk stock required for
Operator is not an option. end of the activity. well control or dealing with lost

. . . circulation.
This option requires some overboard

disposal.

4 Bulk powders include any of the following: barite, bentonite and cement.
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Trigger Fate of Stock Reasoning

Well is the last well in the Transfer stock to alternative MODU Stock can be transported to an
MODU schedule, selling the | Thjs option eliminates overboard disposal. | alternate MODU dependent on:
stock to the next Operator is + whether Santos has another

not an option but another MODU operating in the
Santos operated MODU is in

proximity and can take on
stock.

region

+  alternative MODU can use
the product

+  travel distance and cost
associated with transporting
the stock to the alternative
MODU are not prohibiting

+ alternate MODU has the
capacity to take on additional
stock.

All other disposal options Overboard disposal of stock Disposal volumes will be minimal due
have been exhausted. Stock will be discharged as wet slurry. to stock minimisation.

Under normal circumstances where
the well is the last well in the program
and the well drills to plan, the stock
cement usually does not exceed 150
m3. Barite and bentonite stocks are
unlikely to exceed 80 m3 each.

A decision log will be prepared
demonstrating that this disposal
option is ALARP and acceptable.

6.7.1.1 Chemicals

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

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

The Santos Drilling Fluids and Chemical Risk Assessment Procedure (EA-91-11-00008) accepts CHARM ranked
Gold/Silver, or non-CHARM ranked E/D chemicals for use and discharge without a detailed environmental
risk assessment. The same applies to chemicals that are on the OSPAR Pose Little or No Risk to the
Environment (PLONOR) List. The PLONOR List, agreed upon by the OSPAR Convention (Convention for the
Protection of the Marine Environment of the North-East Atlantic), contains a list of substances that will pose
little or no risk to the environment in offshore waters. If chemicals are ranked lower than Gold, Silver, E or D
(CHARM ranked purple, orange, blue or white, or non-CHARM A, B or C ranked chemicals) and no alternatives
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are available, a risk assessment is conducted providing technical justification for their use, and showing that
their use and associated risk is acceptable and ALARP.

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

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

Ecotoxicity assessment

Table 6-18 and Table 6-19 act as guidance in assessing the ecotoxicity of chemicals during the investigation
of potential alternatives. Table 6-18 is used by Cefas to group a chemical based on ecotoxicity results, ‘A’
representing highest toxicity/risk to environment and ‘E’ lowest. Table 6-19 shows classifications/categories
of toxicity against aquatic toxicity results.

Table 6-18: Initial Offshore Chemical Notification Scheme grouping

Initial grouping A B C D E
Result for aquatic-toxicity data (ppm) <1 >1-10 >10-100 >100-1,000 >1,000
Result for sediment-toxicity data (ppm) <10 >10-100 >100-1,000 >1,000-10,000 | >10,000

Note: Aquatic toxicity refers to the Skeletonema costatum ECsg, Acartia tonsa LCso, and Scophthalmus maximus (juvenile turbot) LCso toxicity tests.
Sediment toxicity refers to the Corophium volutator LCso test.
Source: Cefas Standard Procedure 2019, OCNS 011 NL Protocol PART 1: Core Elements

Table 6-19: Aquatic species toxicity grouping

Category Species ‘ LCso and ECso criteria

Category Acute 1: Fish LCs0 (96 hrs) of <1 mg/L
Hazard statement —
Very toxic to aquatic life

Crustacea ECs0 (48 hrs) of <1 mg/L

Algae/other aquatic plant species ErCso (72 or 96 hrs) of <1 mg/L

Category Acute 2: Fish LCso (96 hrs) of >1 mg/L to <10 mg/L
Hazard statement —
Toxic to aquatic life Crustacea ECso (48 hrs) of >1 mg/L to <10 mg/L
Algae/other aquatic plant species ErCso (72 or 96 hrs) of >1 mg/L to <10 mg/L
Category Acute 3: Fish LCso (96 hrs) of >10 mg/L to <100 mg/L
Hazard statement —
Crustacea ECso (48 hrs) of >10 mg/L to <100 mg/L

Harmful to aquatic life

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

Source: United Nations (2019) Globally Harmonized System of Classification and Labelling of Chemicals (GHS), Eighth Revised Edlition.

Biodegradation assessment

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

Cefas categorises biodegradation into the following groups:

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

+  Moderately biodegradable: results greater than 20% and less than X% to an OSPAR HOCNF accepted
ready biodegradation protocol.

+  Poorly biodegradable: results from OSPAR HOCNF accepted ready biodegradation protocol
Where X is equal to:

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

+ 60% in 28 days (OECD 301B, 301C, 301D, 301F, Freshwater biodegradability of insoluble substances), OR
+ 70% in 28 days (OECD 301A, 301E).

Bioaccumulation assessment

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

The following guidance is used by Cefas:

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

+  Bioaccumulative/Bioaccumulates: Log Pow 23, or results from a bioaccumulation test (preferably using
Mytilus edulis) demonstrates an unsatisfactory rate of uptake and depuration, and the molecular mass
is <700.

All operational chemicals will be selected in accordance with the Santos Drilling Fluids and Chemical Risk
Assessment Procedure (EA-91-11-00008).

6.7.2 Nature and scale of environmental impacts and risks for the activities

Potential receptors: Physical environment (water quality, benthic habitat), threatened, migratory or local
fauna, and socio-economic receptors.

Drilling and cement-related discharges will be intermittent during the activity, with volumes dependent on a
range of variables. Their discharge to the marine environment will result in a localised reduction in water
quality. This would be expected to be temporary (minutes to hours) and localised around the discharge point.
The discharges are expected to be dispersed and diluted rapidly, with concentrations significantly dropping
with distance from the discharge point. Changes to ambient water quality outside of the operational area are
considered unlikely to occur.
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Specifics of potential impacts to water quality from the discharge of drilling fluids, cement, solid additives
(e.g., barite, bentonite), residual hydrocarbons and treated seawater are as follows:

Water quality — turbidity

Drilling solids (i.e., cuttings), formation water, cement and solid additives (e.g., barite, bentonite) will be
discharged during the activity. Discharges at the water surface or close to sea level will result in a reduction
in water quality from an increase in turbidity.

Once discharged, large particles and flocculated solids form a plume that settles quickly on the seabed.
Fine-grained unflocculated clay-size particles and other soluble components form another plume in the water
column that drifts with the prevailing currents away from the point source and is diluted rapidly in the
receiving waters (Neff, 2005). Turbidity increases from discharges at the seabed will have less of an effect
than discharges at the sea surface with little change in ambient light levels since light will already be limited
at this depth.

Any increases in suspended solids and subsequent decreases in available oxygen surrounding the discharge
location may result in a localised impact to organisms present in the water column. Impacts may include
obstructions to respiratory processes and other physiological processes as well as behavioural changes due
to a reduction in available oxygen or avoidance of the turbidity plume. The increased particle load in the
water column could adversely affect respiratory efficiency of small fish species that become entrained in the
turbidity plumes. However, large pelagic fish species and megafauna (such as sharks and rays, marine turtles
and cetaceans) are unlikely to be affected as these mobile species would avoid the area or simply pass
unaffected through turbid waters.

In well-mixed ocean waters, drilling fluids and cuttings are diluted by 100-fold within 10 m of the discharge
and by 1000-fold after a transport time of about 10 minutes at a distance of about 100 m. Because of the
rapid dilution of the drilling and cement discharges plume in the water column, impacts to water column
fauna and flora (e.g., plankton, fish) is unlikely (Neff, 2005). Drilling discharge modelling (RPS-APASA, 2014)
undertaken for the Outtrim East-1 drilling campaign conservatively predicted total suspended sediments
could be detectable at a distance of 933 m from the MODU, with concentrations at 2 to 3 mg/L above
background levels in the region predicted within the immediate vicinity of the MODU (less than 225 m).

Given the nature of the discharges, and the nature of the marine environment within the vicinity of the
operational area, the impact on water quality from the discharge of drilling cuttings and fluids, cement and
related chemicals from planned cementing activities is expected to be low and short-term and is unlikely to
have spatially or ecologically significant effects.

Water quality — toxicity

Cementing discharges (cement, cement slurry, additives and spacers, etc) and formation water have the
potential to result in toxicity effects. Discharge of cement at the sea surface has not demonstrated significant
harm to water column flora and fauna (Neff, 2005).

Components of WBM with potential toxicity to marine flora and fauna include metals associated with
inorganic salt components, organic polymers and additional organic additives as well as barite/bentonite
weighting agents. Metals present in drilling fluid generally resemble that of marine sediments, albeit with
concentrations of some metals higher than clean marine sediments (Neff, 2005). Metals associated with
WBM drill cuttings have been shown to have a low bioavailability as they tend to remain in a non-ionic form,
remaining bound to other compounds, presenting a low toxicity risk to marine fauna (Neff, 2005). In general,
the acute toxicity of WBM is low (Neff, 2005).

Toxic impacts from the oil content in formation water is expected to be very localised following treatment

by filtration to less than 30 ppm. Any toxic effects that might potentially would likely be restricted to small
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organisms such as plankton, larvae and potentially small fish that become entrained in discharged water
resulting in relatively high exposure periods. The period of which formation water may be discharged is short;
i.e., nominally five days per well test target. Given the very short duration of each well test discharge, the
depth of waters and the high degree of dispersal and dilution at the seabed at this depth, seabed loadings of
contaminants are not predicted to reach levels of concern.

Bioaccumulation is the uptake and retention of xenobiotics (substances that are not natural components of
the environment) by organisms from their environment. This process can have significant ecological
consequences as pollutants move up the food chain to higher order species. Numerous studies have been
carried out in the Gulf of Mexico to test and evaluate a range of biological, biochemical and chemical
methodologies to detect and assess chronic sub-lethal biological impacts in the vicinity of long duration
activities associated with oil and gas exploration and production. Contaminant concentrations at most
locations studied were below levels thought to induce biological responses (Kennicutt et al., 1996).
Therefore, discharges associated with this activity are not expected to have long-term effects due to
bioaccumulation.

Smothering

The discharge of borehole materials during riserless drilling will occur at the well opening on the seafloor
until the conductor is installed. During cementing activities, cement returns to the seabed at the well opening
are associated with cementing the conductor and surface casing. Direct contact with these discharges is
expected to smother any habitats, which may include soft sediment benthic invertebrates and sessile
epifauna.

Smothering may also occur as the suspended solids from the drilling discharges released at the water’s
surface settle to the seabed. The depth of accumulated sediments will be greatest close to the well location
where the heavier particles are deposited, and decrease with increase in distance from the source point.

The effects of drilling discharges on the benthic environment are related to the total mass of drilling solids
and drilling fluids discharged, the relative energy of the water column and benthic habitat at the discharge
location (Neff, 2005). The effects of drilling fluids and cuttings piles on seabed communities are caused mainly
by burial and low sediment oxygen concentrations caused by organic enrichment (Neff, 2005). With
increasing thickness of drill cuttings, the number of taxa, abundance, biomass and diversity of macrofauna
has been found to significantly reduce (Trannum et al., 2010).

Recovery of benthic communities from burial and organic enrichment occurs by recruitment of new
individuals from planktonic larvae and migration from adjacent undisturbed sediments. Ecological recovery
usually begins shortly after completion of drilling and often is well advanced within a year. Hardened cement
will provide a surface for colonisation by epifauna. Full recovery may be delayed until concentrations of
biodegradable organic matter decrease through microbial biodegradation to the point where surface layers
of sediment are oxygenated. Case studies on impacts of water-based muds and drilling discharges on soft
sediment and benthic fauna are outlined below:

+ For Santos’ East Spar development, the area of impact from water-based mud discharges was not more
than 100 m from the drill site and short-lived (recovery in less than 18 months) (Sinclair Knight Merz,
1996, 1997; Kinhill, 1998).

+ Benthic monitoring at the Stag production platform (water depth approximately 45 m) indicated that
drilling-induced impacts had less of an influence on infaunal assemblages through time than small spatial
scale natural variability (Kinhill, 1998).

+ Benthic monitoring at the Santos Van Gogh 3 well location (water depth approximately 350 m) reported
sediment deposition one month following drilling extended up to 180 m from the well location along the
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longest axis and 70 m along the shortest axis (Sea Serpent, 2008). Two months later, monitoring
confirmed that the extent of deposition had decreased to a uniform distance of 55 m around the well
with a total area reduction of approximately one third (Sea Serpent, 2008). The monitoring revealed that
burrow-forming worms and crabs still persisted within the area of sediment deposition (Sea Serpent,
2008).

Overall, impacts would likely be temporary, with rapid recolonisation of benthic infauna within the cuttings
layer, given the low toxicity of the material. Epifauna is likely to recolonise within weeks to months.

Threatened or migratory fauna

As discussed in the sections above, the discharge extent for the drilling and cement discharges is localised
and temporary. 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
fauna movement, such that exposure time may not be of sufficient duration to cause a toxic effect. Given the
nature of the marine environment within the vicinity of the operational area, the drilling and cement
discharges are not predicted to have ecologically significant effects.

Habitat modification is identified as a potential threat to a number of marine fauna species in relevant
recovery plans and conservation advices (Table 3-10). Disturbance of the seabed is not anticipated to
significantly affect mobile marine fauna, such as marine mammals, marine reptiles, fish, sharks and rays,
given the sparse benthic and epi-benthic communities expected in the operational area. Impacts to benthic
fauna are discussed above. These are localised and while a decrease in local population size may occur, no
loss or disruption of habitat critical to the survival of a species or disruption to the breeding cycle of any of
these protected matters is expected.

Fish, sharks and rays may also forage in the soft sediments for marine invertebrates. However, given the
small scale of the activity and the regionally availability of habitat, seabed and benthic habitat disturbance
from drilling and cement discharges is not expected to affect these species.

One BIA for the flatback marine turtle occurs within the operational area, (internesting buffer) (Table 3-9).
However, internesting activities typically occur within shallower waters than those in the operational area
(as discussed in Section 6.1.2.2) (Whittock et al., 2016; Pendoley, 2017). If a marine turtle was displaced from
the area of seabed and benthic habitat disturbance, widespread internesting habitat is available in the
immediate vicinity that marine turtles could continue to use within the identified habitat critical to the
survival of the species, and BlAs.

Protected and significant areas

The operational area is adjacent to the Eighty Mile Beach AMP (Multiple Use Zone - IUCN Category VI). All
conservation values of the marine park (as outlined in Section 3.2.3) have the potential to be impacted by
planned drilling and cement discharges through impacts to the physical environment and marine fauna as
discussed in the sections above in a very small proportion of the AMP. However, given the distance from the
boundary (approximately 250m due to the establishment of a PSZ around the MODU) and the nature of the
discharges being low toxicity it is not expected to significantly impact the conservation values of the AMP
due to the scale and duration of the discharges.

6.7.3 Environmental performance and control measures

The EPOs relating to this event include:

+ No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed fauna during
activities [DC-EPO-05].
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+ Reduce impacts to air and water quality from planned discharges and emissions from the activities

[DC-EPO-06].

The control measures considered for this activity are shown in Table 6-20 and EPSs and measurement criteria
for the EPOs are described in Table 8-2.

Table 6-20: Control measure evaluation for drilling and cement discharges

Control Control Measure
Measure

Reference No

Standard Control Measures

Environmental Benefit

Potential Cost/Issues

Evaluation

BD-CM-007 Chemical selection | Aids in the process of Cost associated with | Adopted —

procedure chemical management implementation of Environmental benefit
that reduces the impact procedure. of using lower toxicity
of drilling discharges to Range of chemicals chemicals outweigh
sea. Only reduced with procedural
environmentally potentially higher implementation costs.
acceptable products are | costs for alternative
used. products.

BD-CM-029 Cuttings Reduces the High cost associated Adopted — Benefits of
management concentration of drilling | with implementing implementing
system mud on cuttings prior to | procedure. procedure and

discharge while drilling measures

with a closed circulating implemented outweigh
system, thereby costs.

reducing the total

volume of mud lost to

sea.

BD-CM-030 Inventory control Restricts the type and High cost associated Adopted — Benefits of

procedure volume of drilling with implementing ensuring procedures
discharges, and includes | procedure. are followed and
a decision-making measures
framework for managing implemented outweigh
left-over bulk products costs.
(refer to Table 6-17).

BD-CM-031 Oil content Accounts for potential Cost associated with | Adopted — Benefits of
measurement for oil contamination implementing ensuring procedures
procedure from reservoir. procedure. are followed and

measures
implemented outweigh
costs.

BD-CM-032 Lost-circulation Reduces hydrocarbon Cost associated with Adopted — Benefits of
material based lost-circulation implementing ensuring procedures
procedures material that may be procedure. are followed and

released to the measures
environment. implemented outweigh
costs.
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Potential Cost/Issues
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Evaluation

BD-CM-033 Well test

procedures

N/A Early establishment
of closed circulating

system

Ensures well testing
fluids are appropriately
managed and that oil-
water content in
formation water, if
produced, is below

30 operating facilities
produced water

discharges on the NWS).

Additional Control Measures

Establishes a closed
circulating mud system,
hence provides an
opportunity to re-use
drilling fluids, thereby
reducing environmental
discharges. Does not
reduce the volume of
drilled cuttings
discharged to sea.

Cost associated with
implementation of
procedure.

Cost associated with
change to well
design.

Adopted — Benefits of
ensuring procedures
are followed and
measures
implemented outweigh
costs.

Rejected — A
conductor reduces risk
to well design by
protecting the inner
casings from the
ocean..
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Environmental Benefit
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Evaluation

N/A Recirculating mud Provides an opportunity | Cost associated with | Rejected —To have a
recovery system to re-use drilling fluids changes to closed in circulating
while drilling riserless, equipment and system, fluid must be
thereby reducing change to the well returned to the
environmental design Weak MODU. This requires a
discharges. Does not formation strength head of fluid from sea
reduce the volume of and total lost level back up to the
drill cuttings discharged circulation zones in MODU which creates a
to sea, unless the skip near-seabed back-pressure from the
and ship control formations also extra weight of fluid.
measure is also adopted. | render this option It is very unlikely that
infeasible. the near-seabed
formations are strong
enough to hold this
increased pressure
hence very unlikely to
be able to maintain a
closed circulating
system.
Adding a string of
casing between
conductor and the
surface casing will not
guarantee a closed
circulating system as
the shallow open hole
section are known to
be weak and have total
loss circulation zones.
N/A Cuttings reinjection | Would minimise/ Significant cost to Rejected — Not
eliminate overall drill injection well justifiable for a single
discharges to sea, and manage the re- well. Unlikely to realise
reducing potential injection process. any net environmental
impacts to marine Additional discharges | benefit given the need
environment. while drilling the to drill another well
injection well. (additional discharges).
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Control Measure
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Evaluation

shore of drilling/
cement waste and
bulk product.

discharges to sea,
reducing potential
impacts to marine
environment.

N/A Extended cuttings Releases drilled solids Significant cost Rejected — Chute does
dump chute to (cuttings) deeper in the associated with not reduce volume of
below sea surface water column, thereby engineering, cuttings discharged.

potentially reducing fabricating and/or Chute system
spatial extent and installing chute. introduces higher costs
turbidity plume. Potential delays if and operational risk.
chute becomes Given the low
blocked. Higher environmental impact
operational risk. of the cuttings
Increased depth of discharged (due to the
concentrated chemicals selected)
cuttings deposition and the short duration
may inhibit infauna of discharge in an area
recovery at seabed. that is not identified as
significant habitat for
marine fauna, the
additional cost is
considered
disproportionate to
the environmental
benefit.
N/A Skip and ship to Would eliminate Storage space Rejected — Cost

required for
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 (e.g.,
crushing between
skips), increase in
crane movements,
high cost to transport
and dispose onshore.

outweighs the benefit
given the low impact
expected from drilling
and cement discharges
and increase in safety
risks and additional
costs.
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6.7.4 Environmental impact assessment

Receptor

Consequence Level

Drilling and Cement Discharges

Threatened,
migratory or local
fauna

No sensitive seabed features are expected within the majority of the operational area.

The areas of seabed that will be impacted by the activity does not contain any significant or
unique areas of benthic habitat. The benthic habitats within the operational area are broadly
homogenous and comprised of two main types: silt/sand sediment and low relief hard
substrate habitats and no evidence of rock outcropping or coral reef development.

Marine invertebrates may inhabit soft sediments and can contribute to the diet of some
fauna. Non-coral benthic invertebrates may be present in the operational area. However,
there is not expected to be any significant areas of these. Furthermore, the area of soft
sediment habitat that is potentially impacted is small compared to the amount of habitat
available and therefore the disturbance is not expected to affect prey availability, or
protected fauna species.

Habitat modification is identified as a potential threat to a number of marine fauna species
in relevant Recovery Plans and Conservation Advice (Table 3-10). However, the operational
area has not been identified as a habitat that supports any protected species. 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.

Marine invertebrates may inhabit soft sediments and can contribute to the diet of some
fauna. The area of soft sediment habitat that is potentially impacted is small compared to
the amount of habitat available. Therefore, the disturbance is not expected to affect prey
availability, and protected fauna species, significantly. Recovery of benthic communities
from burial and organic enrichment occurs by recruitment of new colonists from planktonic
larvae and immigration from adjacent undisturbed sediments. Ecological recovery usually
begins shortly after the end of drilling and often is well advanced within a year. Full recovery
may be delayed until concentrations of biodegradable organic matter decrease through
microbial biodegradation to the point where surface layers of sediment are oxygenated.

Mobile marine species are expected either to avoid turbid stretches of water or pass through
with no significant impacts. The toxicity of WBM, formation water and cement is considered
low and the potential for bioaccumulation of any toxic compounds is negligible. As with all
chemicals selected for use in drilling operations by Santos, the chemicals chosen for the
activity will be either CHARM rated Gold or Silver (or E or D OCNS) or risk assessed through
the Chemical Risk Assessment process as being environmentally-acceptable, reducing the
likelihood of any impacts.

The increased particle load in the water column could adversely affect respiratory efficiency
of fish, although most visual orientated fish species would likely avoid the affected area. The
operational area is in a high-energy, well mixed open water environment and significant
discharge plumes are not expected to occur outside of the areas directly adjacent to Overall,
the consequence to marine fauna from any of the drilling discharges is considered Minor (Il)
given the low toxicity of the drilling and cement discharges and there are no significant
impacts expected to threatened and migratory fauna.
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Physical environment | Local minor changes to soft sediment habitat will result from cuttings and associated drilling
or habitat mud deposition near the MODU. Effects to benthic infauna communities from sedimentation
resulting from drilling discharges have been determined to most likely be a result of a change
in sediment texture as opposed to any toxicological effects, with increased clays and larger
particles altering the habitat suitability for some species.

Given the low toxicity of the materials to be discharged and the relatively small area
predicted to be significantly smothered, overall impacts are considered to be minor to this
habitat type and due to the loss of epifauna and infauna expected through smothering and
release of drilling and cement discharges. The impacts are considered recoverable within
weeks to months.

For cement discharges, geomorphology of the habitat would be altered, with cement
hardening over time and blanketing the existing habitat. Although impacts on the form of
the seabed in the immediate vicinity of the MODU will be longer term, the impacts are low
in magnitude owing to the small area that would be affected.

Overall, the consequence to the physical environment/habitat from any of the drilling
discharges is considered Minor (Il).

Threatened
ecological
communities

Not applicable — No threatened ecological communities are identified in the area where
discharge effects could occur.

Protected areas Not applicable — No protected areas have been identified within the operational area, nor
are any expected to be impacted by the drilling and cement discharges. Although adjacent
to the Eighty Mile Beach AMP, if a well is drilled close to the boundary of the operational
area, then drilling and cement discharges may spread into the AMP. However, potential
impacts from these discharges are expected to be limited to temporary water quality
changes that would not significantly affect receptors within the AMP, or changes in the
seabed. The AMP has not been established to specifically protect benthic communities at
the outer edge of the AMP boundary, and therefore impacts are expected to be negligible.

Socio-economic Not applicable — No stakeholder concerns have been raised regarding this event.
receptors

Overall worst-case

Il — Minor
consequence level

6.7.5 Demonstration of as low as reasonably practicable

Drilling and cementing is a requirement of the activity, and the resultant fluid and solid by-products cannot
be eliminated or avoided. With the control measures adopted to minimise the environmental impact of
drilling discharges, the consequence was assessed as Minor (ll). In particular, the application of Santos’
Drilling Fluid and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007), so that only
environmentally-acceptable products are used, ensures the impacts to the environment will not be
significant.

Santos uses a risk-based approach to selecting chemical products ranked under the OCNS as described in
Section 6.7.1.1.

Santos’ Drilling Fluid and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007) requires that
chemicals for use and discharge are CHARM rated Gold or Silver, or non-CHARM rated E or D. Any chemicals
which are not OCNS CHARM or non-CHARM-able rated are risk assessed through the procedure
(EA-91-11-00007) to provide for a product that is environmentally acceptable for discharge to the marine
environment.
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If the activity is the last on the MODU schedule there will be discharges of bulk products prior to moving off
location. Alternatives to this will be considered first (refer BD-CM-030 (Inventory Control) and Table 6-17);
however, bulk discharges may be the most appropriate and cost-effective alternative. The discharge of
drilling fluids, cement and other chemicals to the marine environment is seen as the most viable management
method for this waste stream. In addition, control measures have been adopted to reduce the impact of the
waste stream to the marine environment to a minor consequence, including processing the return fluids and
on board the MODU prior to disposal, mixing chemicals to further dilute them (e.g., as a slurry) prior to
discharge and selecting chemicals using the chemical selection procedure.

The high cost associated with any of the additional management controls that were rejected would impact
the financial viability of the activity. For this reason, they were assessed as being ‘grossly disproportionate to
environmental benefit’. The commitment to not discharge any residual drilling fluids at all during the drilling
program was rejected because of the high alternative disposal costs and the low potential for environmental
impact in the operational area.

Oily water from well testing

Well testing will occur over 2-3 days. Hydrocarbons (oil and gas) and potentially formation water will be
produced from the reservoir. Oil and gas hydrocarbons will be flared (combusted) using burners to alleviate
the need to store produced hydrocarbons on board the drill rig, while providing a means of discharging
hydrocarbons without contamination of surrounding waters (refer Section 6.3 — Atmospheric emissions). If
any formation water is produced, it will be discharged to the marine environment following processing. A
heat exchanger/heater will be used during well testing and heated water (fresh water or seawater) will be
discharged to sea. It is estimated that approximately 100 m? of heated water at a notional temperature of
60°C could be discharged to sea per well flow back. The discharge rate would be notionally 2 to 3 m3 per
hour.

MARPOL Annex | (Regulation 15 and 39) is not appropriate to use for maximum oil in water concentrations
for produced formation water (PFW), as it applies to the discharge of oil from machinery spaces on ships
(defines the discharge requirement of the oil in water content to not exceed 15 ppm). MARPOL Annex |
(Regulation 56) states for fixed/floating platforms (which includes MODUs) that only the discharge of
machinery space drainage and contaminated ballast should be subject to MARPOL 73/78, and that discharges
including production water discharge, are not subject to these regulations. The volumes of bilge water and
machinery space drainage water that are discharged routinely from MODUs are small intermittent volumes
(typically 5 m3 for similar duration activity). These discharges are usually contained in holding tanks prior to
treatment, and processed through the oily water system more than once (if required) to meet the MARPOL
Annex | 15 ppm discharge requirement.

The well test equipment including the treatment system to remove oil is a separate system to the MODU'’s
MARPOL-compliant oily water treatment system. The volume of water that may need to be treated during
well testing is usually approximately 55 m? discharged over a four to five day period. The additional volume
of oil introduced to the marine environment comparing an oil in water (OIW) concentration of 30 ppm rather
than 15 ppm would be small. The estimated total oil volume at 30 ppm concentration and 15 ppm
concentration for 55 m3 of discharge would be less than two litres and less than one litre respectively.

To meet an OIW discharge of 15 ppm, a specialised water treatment tank (to enable re-treatment and storage
of the water to reach 15 ppm) would need to be mobilised to the MODU before the well test. The tank would
consume valuable open deck space desirable for safe working conditions, including crew egress. The
additional cost to hire the tank, as well as additional filtration cartridges, is estimated at approximately
$50,000 AUD.
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Monitoring of PFW discharge at the Stag platform (previously operated by Santos) shows that the discharge
of PFW does not significantly affect water quality. At a distance of more than 50 m from the Stag discharge
point, the PFW could not be differentiated from background conditions in the marine environment. The
hydrocarbon and metal concentrations were also below all ANZECC/ARMCANZ 95% species protection
guidelines. These results indicate that there is no significant impact from the release of PFW at the Stag
facility. Given the water depth in the operational area is generally much deeper and the total treated water
discharge for the short duration well tests (less than five days) is less than 2% of the daily discharge at Stag,
it is reasonable to conclude that discharging water with oil at less than 30 ppm will not have a significant
environmental impact and the risk to the environment negligible.

Given the lack of sensitive receptors in the operational area, Santos considers that there is negligible
environmental benefit to reduce the OIW content of the PFW further (i.e., to less than 15 ppm, less than one
litre of oil for the well test) prior to PFW discharge from well testing. Given the potential reduction of oil
discharge to the marine environment of less than one litre, for an additional cost of approximately $50,000
AUD Santos considers this cost to be disproportionate given the negligible environment consequence,
therefore the OIW concentration of 30 ppm is ALARP for potential discharge volumes associated with the
activity.

With the control and management measures adopted, the assessed residual consequence for this impact is
Minor (Il). Additional control measures were considered but rejected since the associated cost or effort was
grossly disproportionate to any benefit, as detailed in Section 6.7.3. Therefore, it is considered that the
impact from drilling and cement discharges is ALARP.

6.7.6 Acceptability evaluation

Yes — maximum consequence from drilling and cement discharges

Is the consequence ranked as | or II? L
is Minor (I1).

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development?

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’
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 Ltd | SO-00-BI-20003

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.

Yes —IUCN principles and strategic objectives of nearby reserves
(Eighty Mile Beach AMP and the MPNMP) are met. Consistent
with relevant species recovery plans, conservation management
plans and management actions set out in Table 3-10, including but
not limited to:

+  Recovery Plan for Marine Turtles in Australia (2017)

+  North-west Marine Parks Network Management Plan
2018

+  Eighty Mile Beach Marine Park Management Plan 80
(2014 to 2024).

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.
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The use of drilling fluids and solid additives, and the generation of drilling discharges, is an unavoidable part
of the drilling program. It is accepted industry practice to discharge cuttings to sea, along with any associated
water-based drilling fluids. Water quality and benthic impacts will be highly localised and largely
concentrated immediately around the surface hole location and MODU. The operational area is not located
close to any sensitive nearshore habitats.

The drilling activity will only use WBM drilling fluids which are either completely inert or have additives in
such low concentrations they pose little or no risk to the environment. The application of the chemical
selection procedure for drilling and cementing chemicals is an important control measure for reducing the
toxicity of drilling discharges to the marine environment. In accordance with the procedure, CHARM-rated
Gold/Silver and non-CHARM grouped E/D chemicals managed under the OCNS, or PLONOR substances listed
by OSPAR, or chemicals risk assessed by Santos and deemed environmentally-acceptable, will be selected for
the drilling program.

With control measures in place to minimise the environmental impact of drilling discharges, the consequence
was assessed as Minor (II) and ALARP. The managed discharges will not reduce the habitat values of the area
potentially affected as described in relevant Recovery Plans or Approved Conservation Advice or be
inconsistent with the strategies of these documents. No concerns have been raised regarding this event by
stakeholders. Therefore, the minor impacts expected from proposed drilling discharges are considered to be
environmentally acceptable.
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6.8 Spill response operations

The spill response strategies that may be adopted in the event of a hydrocarbon spill have been identified in
the Bedout Multi-Well Drilling Qil Pollution Emergency Plan (SO-00-BI-20003.02) for worst-credible LOWC
and marine diesel spills. Potential impacts arising from the implementation of the following spill response
operations or actions were assessed.

Santos’ environmental assessment identified seven potential sources of environmental impacts associated
with contingency spill response operations for this activity. The results of the environmental assessment are
summarised in Table 6-1. A comprehensive risk and impact assessment for each of the contingency spill
response operations, 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.
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6.8.1 Description of event

In the event of a hydrocarbon spill, response strategies will be implemented where possible to
reduce environmental impacts to ALARP. The selection of strategies will be undertaken through the
net environmental benefit analysis (NEBA) process and evaluation of response strategies outlined in
this EP and the OPEP. Spill response will be under the direction of the relevant Controlling Agency,
as defined in Section 4 of the OPEP, which may be Santos, another agency or both. In all instances,
Santos will undertake a ‘first-strike” spill response and will act as the Controlling Agency until the
designated Controlling Agency assumes control. The response strategies considered to be
appropriate for the worst-case oil spill scenarios identified for the activity are provided in Section 6.5
of the OPEP and comprise:

+  source control

monitor and evaluate

mechanical dispersion

chemical dispersant (surface and subsea)
offshore containment and recovery
shoreline protection and deflection
shoreline clean-up

oiled wildlife response

scientific monitoring

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

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 upon which poor decisions can be made, 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 of spill. Spill response could occur anywhere within the MEVA for the worst-case spill
scenarios. Some strategies will be concentrated in the vicinity of sensitive receptors in coastal waters
and along shorelines.

The spill response effort as a whole will exceed the duration of the worst-case spill, due to
persistence of the oil in the environment and the requirement to remove this oil and/or monitor
impacts and recovery to sensitive receptors. The OPEP provides further detail on the duration of
specific response strategies.

Duration

6.8.2 Nature and scale of environmental impacts and risks for the activities

Light emissions

Spill response activities will involve the use of vessels, which are required, at a minimum, to display navigational
lighting. Vessels may operate in close proximity 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 receptors: | Fauna (including threatened, migratory or local fauna)

Protected areas
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Lighting may cause behavioural changes to fish, mammals, birds and marine turtles that can have a heightened
consequence during key lifecycle activities, such as turtle nesting and hatching. Turtles and birds, which includes
threatened and migratory fauna (Table 3-8), have been identified as key fauna susceptible to lighting impacts.
Section 6.2 provides further detail on the nature of impacts to fish, birds and marine turtles.

Spill response activities that require lighting may take place in protected areas important to turtles and birds, such
as shoreline locations of the Eighty Mile Beach, Montebello Islands, Barrow Island, the Muiron Islands, and Ningaloo
area, which are seasonally important for turtles and include BIAs and critical habitats. This could result in indirect
impacts on the values of the protected areas.

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 the
hatchling mortality rate.

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.

Lighting impacts to fauna are not considered to have the potential to impact supported industries such as tourism.

Acoustic disturbance

Spill response activities will involve the use of aircraft and vessels, which will generate noise both offshore and in
proximity to sensitive receptors in coastal areas.

Spill response activities will also involve the use of equipment on coastal areas during clean-up of shorelines (e.g.,
pumps and vehicles), for accessing shoreline areas (e.g., vehicles) and for supporting temporary camps (e.g., diesel
generators).

Potential receptors: | Fauna (including threatened, migratory or local fauna)

Protected areas

Socio-economic receptors

Underwater noise from the use of 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; e.g., temporary avoidance of the area, which may impact key lifecycle
processes (e.g., spawning, breeding, calving). Underwater noise can also mask communication or echolocation used
by cetaceans. Section 6.1 provides further detail on these impacts from vessels and helicopters.

Cetaceans have been identified as the key concern for vessel noise within the MEVA. The humpback migration and
resting BIA and the pygmy blue whale migration, foraging and distribution BIAs are all within the MEVA.

Spill response activities using vessels have the potential to impact fauna in protected areas, which may impact on
the conservation values of the protected areas. This includes the Montebello AMP.

Noise and vibration from terrestrial activities on shorelines has the potential to cause behavioural disturbance to
coastal fauna, including protected seabirds and turtles. Shoreline activities involving the use of noise-generating
equipment may take place in important nesting areas for turtles and roosting and feeding areas for shorebirds.

As a consequence of impacts to fauna (including shorebirds, marine mammals, fish and sharks), noise has the
potential to impact supported industries such as tourism and commercial fishing and recreational values of marine
parks.

Atmospheric emissions

The use of fuels to power vessel engines, generators and mobile equipment used during spill response activities will
result in emissions of greenhouse gases, such as carbon dioxide (CO2), methane (CH4) and nitrous oxide (N20), along
with non-GHGs such as sulphur oxides (SOx) and nitrogen oxides (NOx). Emissions will result in a localised decrease
in air quality.

Potential receptors: | Fauna (including threatened, migratory or local fauna)

Physical environment or habitat (air quality)
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Socio-economic receptors

Atmospheric emissions from spill response equipment will be localised, and 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 and/or areas where tourism is important; 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:
+ deck drainage

putrescible waste and sewage

cooling water from operation of engines

bilge water

+ o+ o+ o+

ballast water
+  brine discharge.
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 and putrescible and municipal waste at camp areas
+

creation, storage, transport and disposal of oily waste and contaminated organics.

Potential receptors: | Fauna (including threatened, migratory or local fauna)

Physical environment or habitat
Protected areas

Socio-economic receptors

Operational discharges from vessels may create a localised and temporary reduction in marine water quality. Effects
include nutrient enrichment, toxicity, turbidity, and temperature and salinity increases, as detailed in Section 6.6.
Vessel discharges may occur in shallower coastal waters during spill response activities than that described in
Section 6.6. Discharge could potentially occur adjacent to marine habitats, such as corals, seagrass and macroalgae,
and in protected areas (i.e., receptors anywhere within the MEVA), which support a more diverse faunal community;
however, discharges are still expected to be localised and temporary.

Cleaning of oil-contaminated equipment, vehicles and vessels has the potential to spread oil from contaminated
areas to 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 it back into the marine environment. It results 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 bioremediate.

Sewage and 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, flora
and fauna, and reduce the aesthetic value of the environment, which may be within protected areas. Disturbance
may also impact cultural values of an area. The creation, storage, transport and disposal of oily waste and
contaminated organics has the potential to spread impacts of oil to areas, habitats and fauna not previously
contaminated. Sewage and putrescible and municipal waste generated onshore will be stored and disposed of at
approved locations.

Physical presence and disturbance

The movement and operation of vessels, vehicles, personnel and equipment, the undertaking of clean-up activities,
and the set-up of temporary camp areas during spill response activities have the potential to disturb the physical
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environment and marine and coastal habitats and fauna, which may occur within protected areas. Disturbance may
also impact cultural values of an area. Vessel movement and transportation could potentially introduce to nearshore
areas invasive marine species attached as biofouling, 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, transportation and release of wildlife, which could lead to additional impacts to wildlife.

Potential receptors: | Fauna (including threatened, migratory and local fauna)

Physical environment or habitat
Protected areas

Socio-economic receptors

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 the deployment of anchors, chains and
nearshore booms and from grounding. Vessel use in shallow coastal waters also increases the chance of contact
with or physical disturbance of 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.

Vehicles, equipment, personnel 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 and feeding areas. Shoreline clean-up may involve the
physical removal of substrates that could cause impact to habitats and coastal hydrodynamics and alter erosion or
accretion rates.

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.

Oiled wildlife response may include the hazing, capture, handling, cleaning, rehabilitation, 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,
interfere with lifecycle processes, hamper recovery and, in the worst instance, increase levels of mortality.

Impacts and risks from invasive marine species are described in Section 7.2 and are not described further in this
section. Impacts from invasive terrestrial species are similar in that the invasive species (e.g., weeds) can
outcompete local species 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, may occur in specially protected areas and may have flow on impacts to socio-economic values and industry
(e.g., tourism, fisheries).

Chemical Dispersant Application

The application of chemical dispersants has the aim of enhancing oil dispersion and entrainment into the water
column, thereby avoiding or reducing the volume of oil that could reach the shoreline. By entraining oil into the
water column, chemical dispersants can aid the natural processes of biodegradation but can also increase impacts
to subsea receptors through an increase in concentration and exposure of entrained oil and dissolved oil
components.

Potential receptors: | Fauna (including threatened, migratory and local fauna)

Physical environment or habitat
Protected areas

Socio-economic receptors

While the aim of chemical dispersants is to provide a net benefit to the environment, the use of dispersants has the
potential increase the impact to receptors under the sea surface, including coral, seagrass and macroalgae, by
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increasing entrained oil and dissolved aromatic hydrocarbon concentration. These sensitive receptors are generally
located in shallow coastal areas of the mainland and offshore islands.

Increased entrained and aromatic hydrocarbon concentrations may also impact on marine fauna either directly or
through impacts to subsea habitats. Direct impacts are most likely to be encountered by filter feeding invertebrates,
fish and sharks. Fish and sharks include threatened/migratory species, which may ingest oil or uptake toxic
compounds across gill structures. As a result of increased impact to marine fauna and subtidal habitats, including
those that represent values of protected areas, socio-economic impacts may be felt through industries such as
tourism and commercial fishing.

To ensure the environment that may be affected in the event of a spill is adequately described, Santos undertook
dispersant application modelling which is further described in the OPEP. For this highly energetic subsea discharge,
with high exit velocities that cause the subsea plume to disperse into small droplets, the relative impact of subsea
dispersant injection (SSDI) on providing additional dispersion is small. This area does not increase the unmitigated
(no surface dispersant application) MEVA and therefore the PMST in Appendix C includes all relevant receptors for
this response strategy.

A detailed description of the impacts from entrained and dissolved oil, which may be exacerbated by the application
of chemical dispersants, is provided in Table 7-14.

Disruption to other users of marine and coastal areas and townships:

Spill response activities may involve the use of vessels, equipment and vehicles and the establishment of 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 receptors: | Socio-economic receptors

The use of vessels in the nearshore and offshore environment and the undertaking of spill response activities at
shoreline locations may exclude the general public and industry use of 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 and control measures

The control measures considered for this activity are shown in Table 6-21. However, EPOs, EPSs and
measurement criteria for these spill response control measures are provided within the relevant strategy
sections of the OPEP.

Table 6-21: Control measure evaluation for spill response operations

Control Measure Environmental Benefit Potential Cost/Issues Evaluation

Competent Incident Ensures that spill response strategy Personnel and Adopted -

Management Team selection and operational activities operational costs Considered a

(IMT) and oil spill consider the potential for additional | associated with standard spill

responder personnel environmental impacts. maintaining competent | response control.
IMT team and

responder personnel.

Use of competent vessel | Reduces potential for environmental | Personnel and Adopted -

crew and personnel impacts from vessel usage. operational costs Considered a
associated with standard spill
maintaining contracts response control.

with competent vessel
crew and personnel.
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Evaluation

Potential Cost/Issues

Control Measure Environmental Benefit

Spill response activities | Provides a systematic and repeatable | No cost/issue
selected on basis of a process for evaluating strategies associated with this
NEBA with net least environmental impact. | control measure.

Adopted -
Considered a
standard spill
response control.

Noise and atmospheric emissions

Vessels and aircraft Reduces potential for behavioural No cost/issue Adopted —Ensures

compliant with Santos’
Protected Marine Fauna
Interaction and Sighting

disturbance to cetaceans.

associated with this
control measure.

compliance with Part
8 of the EPBC
Regulations 2000,

which is considered a
standard spill
response control
(regulatory
requirement).

Procedure
(EA-91-11-00003)

Personnel and
operational costs
associated with
maintaining Air
Pollution Certificate.

International Air
Pollution Prevention
Certificate

Adopted -
Considered a
standard spill
response control
(regulatory
requirement).

Operational discharges and waste

Vessels meet applicable | Reduces potential for water quality No cost/issue Adopted -
sewage disposal impacts. associated with this Considered a
requirements control measure. standard spill
response control
(regulatory
requirement).

Reduces level of air quality impacts.

Adopted -
Considered a
standard spill
response control
(regulatory
requirement).

No cost/issue
associated with this
control measure.

Vessel meet applicable Reduces potential for water quality
requirements for oily impacts.
water (bilge) discharges

Ballast Water
Management Plan

No cost/issue
associated with this
control measure.

Adopted -
Considered a
Reduce risk of introduced marine standard spill
species. response control
(regulatory
requirement).

Improve quality of water discharged
to marine environment to ALARP.

Adopted -
Considered a

No cost/issue
associated with this

Compliance with Ensures correct handling and

controlled waste,
unauthorised discharge
and landfill regulations

disposal of oily wastes.

control measure.

standard spill
response control
(regulatory
requirement).
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Control Measure

Environmental Benefit

Physical presence and disturbance

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
control measure.

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

Reduce seabed and shoreline
disturbance.

Operational costs
associated with
operating shallow draft
vessels for shoreline
and nearshore
operations.

Adopted -
Considered a
standard control.

QOil Spill Response Team
Leader assesses and
selects vehicles
appropriate to shoreline
conditions

Reduce coastal habitat and fauna
disturbance.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control.

Conduct shoreline,
nearshore habitat,
bathymetry assessment

Reduce 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

Reduce coastal habitat and fauna
disturbance.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control.

Operational restriction
of vehicle and personnel
movement to limit
erosion and compaction

Reduce coastal habitat erosion and
compaction.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control.

Prioritise use of existing
roads and tracks

Reduce coastal habitat and fauna
disturbance.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control.

Select temporary base
camps in consultation
with DoT and DBCA

Reduce coastal habitat and fauna
disturbance.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control to
be adopted by the
relevant Control
Agency.
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Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

Soil profile assessment
prior to earthworks

Reduce habitat disruption and
erosion.

Operational costs
associated with soil
profile assessment.

Adopted -
Considered a
standard control.

Pre-cleaning and
inspection of equipment
(quarantine)

Prevent introduction of invasive
species.

Operational costs
associated with
response plan.

Adopted -
Considered a
standard control.

Use of Heritage Advisor
if spill response
activities overlap with
potential areas of
cultural significance

Reduce disturbance to culturally
significant sites.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control to
be adopted by the
relevant Control
Agency.

Adhere to WA Oiled
Wildlife Response Plan
and Pilbara Regional
Oiled Wildlife Response
Plan

Chemical Dispersant
Plan

Stakeholder
consultation

Disruption to other users of marine and coastal areas and townships

Oiled wildlife hazing, capture,
handling and rehabilitation meet
minimum standards as outlined
within the WA Oiled Wildlife
Response Plan.

application are reduced to ALARP.

Promotes awareness and reduces

potential impacts from response to

socio-economic activities.

Operational costs
associated with
response plan.

Chemical dispersant application

Additional impacts from dispersant

No cost/issue
associated with this
control measure.

Minimal cost in relation
to overall effort/costs in
managing incident.

Adopted -
Considered a
standard control to
be adopted by the
relevant Control
Agency.

Adopted — A
standard control
adopted by industry.

Adopted -
Considered a
standard control for
incident
management.

Utility resource
assessment and support
to be conducted if
activity is of significant
size in comparison to
the size of the coastal
community

Reduces potential impact due to
higher utility demands causing
disruptions to local community.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control.

Accommodation
assessment

Reduces strain on accommodation.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control.

Transport Management
Plan

Reduces potential for traffic
disruptions.

No cost/issue
associated with this
control measure.

Adopted -
Considered a
standard control for
large scale
deployment in highly
populated areas.
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6.8.4 Environmental impact assessment

Receptor

Consequence Level

Spill Response Operations — Light Emissions

Threatened, migratory
or local fauna

Physical environment
or habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

The receptors considered most sensitive to lighting from vessel and shoreline operations
are seabirds, shorebirds and marine turtles, particularly over summer months with respect
to marine turtles where emerging hatchlings are sensitive to light spill onto beaches.
Following restrictions on night-time operations by spill response vessels, which will
demobilise to mooring areas offshore with safety lighting only, impacts from vessels are
considered to be Negligible (1).

Temporary camps will be positioned at the direction of DoT or DBCA and control measures
on lighting colour and direction will be followed, therefore, the consequence of shoreline
lighting is considered Negligible (1).

These species are likely to be values of the protected area they occur in (e.g., Montebello
Islands, Barrow island, Ningaloo, etc), and the impact to the protected area from light is
also considered Negligible (1).

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 (I).

Overall worst-case
consequence level

Threatened, migratory
or local fauna

Spill Response Operations — Acoustic Disturbance

Physical environment
or habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

| — Negligible

The receptors considered most sensitive to vessel noise disturbance is the humpback whale
during migration season, when these whales come close to the Montebello Islands and
Barrow Island during their peak migration (July to October), as well as populations of marine
turtles, whale sharks and pygmy blue whales. However, following the adoption of control
measures to limit close interaction with protected fauna (i.e., Protected Marine Fauna
Interaction and Sighting Procedure (EA-91-11-00003)), a temporary behavioural disturbance
is expected only with a consequence of Negligible (1).

With respect to noise from onshore operations (mobile equipment and vehicles), nesting,
roosting or feeding birds are considered to be the most sensitive to noise, in particular
shorebirds that may be aggregating at Montebello Islands, Barrow Island, the Muiron
Islands, Lowendal Islands, Dampier Archipelago and the Ningaloo coast. The equipment
used is not considered to have excessive sound levels and, following direction by DoT and
DBCA on the location of temporary camp areas, the consequence to birds from noise is
expected to be Negligible (I). 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 (l).

Overall worst-case
consequence level

Threatened, migratory
or local fauna

Spill Response Operations — Atmospheric Emissions

Physical environment
or habitat

Threatened ecological
communities

Protected areas

| — Negligible

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 (1).
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Receptor Consequence Level

Socio-economic
receptors

Overall worst-case
consequence level

Threatened, migratory
or local fauna

Spill Response Operations — Operational Discharges and Waste

Physical environment
or habitat

Threatened ecological
communities

Protected areas

Socio-economic
receptors

I — Negligible

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 take place only in defined offshore hot zones preventing impacts to shallow
coastal habitats.

As a consequence of impacts to fauna, operational discharges from vessels has the potential
to impact supported industries, such as tourism and commercial fishing; however, as
impacts to fauna are considered Negligible (1), any indirect impacts on socio-economic
receptors will also be Negligible (1).

Onshore, the use of flushing water has the potential to damage sensitive shoreline and
intertidal habitats, e.g., 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 (I) 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 used
during the spill response, thus containing waste and preventing any secondary
contamination. The consequence of cleaning discharges is therefore ranked as Negligible (l)
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 sewerage discharges is therefore
ranked as Negligible (1) in terms of impacts to habitats, fauna or protected area values.

Overall worst-case
consequence level

Threatened, migratory
or local fauna

Spill Response Operations — Physical Presence and Disturbance

Physical environment
or habitat

Threatened ecological
communities

Protected areas

I — Negligible

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 (I).

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
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Socio-economic of turtles and birds and bird roosting areas. Furthermore, clean-up can involve physical
receptors 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 DoT and DBCA 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 (ll),
indicating that 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 (1) consequence following compliance with the
WA QOiled Wildlife Response Plan and the Pilbara Region Oiled Wildlife Response Plan.

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 (11).

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 (e.g., tourism, fisheries). This impact is
considered Minor ().

Overall worst-case
consequence level

Spill Response Operations — Chemical Dispersant Application

Threatened, migratory | Use of chemical dispersants has the potential to increase the distribution and concentration
or local fauna of entrained oil and dissolved aromatic hydrocarbons within the water column. Entrained
oil and dissolved aromatic hydrocarbons are expected to be elevated adjacent to the
dispersant release site with the potential for increased impacts to benthic and pelagic
fishes, sharks and invertebrates.

Threatened ecological | podelling of dispersant application (GHD, 2020) indicated that in the event of a LOWC with
communities hydrocarbons discharged at the surface, a surface dispersant strategy is effective in
Protected areas reducing shoreline loading by approximately 25% (see Section 6.4 of the OPEP). The effect
of increased entrained oil and dissolved aromatic hydrocarbon concentration from surface
dispersant application is likely to be most noticeable within approximately 100 km of the
release site. In the event of a LOWC with hydrocarbons discharged near the seabed, the
subsea dispersant injection strategy is not predicted to have a material decrease on surface
oil and shoreline loading (see Section 6.4 of the OPEP). The nearest KEFs to the activity
location is the Ancient Coastline at 125 m Contour KEF which is approximately 130 m north
from the operational area, and the Mermaid Reef and Commonwealth waters KEF is
approximately 106 km north from the operational area.

Physical environment
or habitat

Socio-economic
receptors

The generic impacts to receptors from entrained oil and dissolved aromatic hydrocarbons
described in Table 7-15 of Section 7.6.1.2 are considered to apply. For impacts to the
benthic habitat around the well location from surface dispersant application, the additional
consequence is considered to be Minor (ll), that s, there could be a detectable increase in
impact from subsea chemical dispersant operations but a significant additional increase is
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not expected. Similarly, the additional consequence to plankton, benthic invertebrates, fish
and sharks in the vicinity of dispersant operations is expected to be minor with a significant
reduction in population size, attributable to dispersant use, not expected.

The above consequence rankings assume the controls outlined for dispersant operations in
the OPEP have been implemented. That is, the dispersants are of low risk to the
environment and are tested as effective on the released hydrocarbon, and a NEBA process
has been applied using up to date spill modelling and operational monitoring results, such
that the process is confirmed as having a net environmental benefit.

The above assessment has considered only the potential negative effects of surface
chemical dispersants on marine fauna and habitats from entrained oil and dissolved
aromatic hydrocarbons. Chemical dispersant would lead to a reduction in the spatial extent
of floating oil above 10 g/m?, a reduction in the maximum concentration of floating oil
arriving at shorelines, and a reduction in the volume of oil stranded on shorelines. These
widespread positive effects to shoreline habitats and marine and coastal fauna are
considered to outweigh the potential localised negative impacts outlined above. Thus, from
an overall environment perspective, the surface dispersant strategy is predicted to have a
net benefit based on the available evidence, noting that this would be confirmed or
otherwise prior to and during any dispersant operations by a NEBA using situational data.

Overall worst-case

Il —Minor
consequence level

Spill Response Operations — Disruption to Other Users of Marine and Coastal Areas and Townships

Socio-economic The use of vessels in the nearshore and offshore environment and spill response activities
receptors 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 (l1).

Overall worst-case

Il —Minor
consequence level

6.8.5 Demonstration of as low as reasonably practicable

A NEBA is the primary tool used during spill response to evaluate response strategies and has 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 or by undertaking no response. The 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 in this EP and
coordinating the NEBA for each operational period. This will demonstrate 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 on 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 for responding to a worse-case spill and the scale of
operations, standard control measures adopted by Santos for spill response to reduce the level of additional
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impacts are considered to reduce these impacts to ALARP. This includes working with the relevant Controlling
Agency for spill response and applying the appropriate processes and standards, e.g., for oiled wildlife
response as included within the WA Oiled Wildlife Response Plan and Pilbara Regional Oiled Wildlife
Response Plan.

Santos considers the actions prescribed in the Recovery Plan for Marine Turtles in Australia 2017 to 2027
(DoEE, 2017a) and approved conservation advices for other threatened fauna (Table 3-10) relevant to spill
responses for the activities to minimise noise and light impacts on cetaceans, sharks, marine turtles, seabirds
and shorebirds. The proposed event will not result in significant impacts on these species, and
implementation of identified control measures is in line with the relevant conservation advices and recovery
plans. Pollution events (such as hydrocarbon spills) could impact on fauna (as described in Section 7), and
the use of vessels and equipment during the spill response could result in potential impacts as described in
this EP. Control measures in place for vessel and helicopter use as provided in Sections 6.2 and 6.1 will reduce
potential impacts to marine fauna, and these are consistent with current conservation advice. The assessed
residual consequence for this impact is minor and cannot be reduced further without disproportionate costs.
It is considered therefore that the impact of the activities conducted are acceptable and ALARP.
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6.8.6 Acceptability evaluation

Is the consequence ranked as | or II? Yes — maximum consequence is Il (Minor) from planned events.

Is further information required in the
consequence assessment?

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.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Yes — IUCN principles and strategic objectives of nearby reserves

(Eighty Mile Beach AMP and the MPNMP) are met. Consistent

with relevant species recovery plans, conservation management

plans and management actions set out in Table 3-10, including but

not limited to:

+  Conservation values of the identified protection priorities
(Section 3)

+ Relevant species recovery plans, conservation management

plans and management actions, including but not limited to:

—  Recovery Plan for Marine Turtles in Australia (DoEE,
2017a)

—  Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d)

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

— Conservation Management Plan for the Blue Whale, 2015
to 2025 (DoE, 2015b)

—  Approved Conservation Advice for Balaenoptera borealis
(sei whale) (TSSC, 2015c)

— Approved Conservation Advice for Balaenoptera physalus
(fin whale) (TSSC, 2015b)

—  Recovery Plan for the White Shark (Carcharodon
carcharias) (DSEWPaC, 2013a)

—  Approved Conservation Advice for Pristis clavata (Dwarf
Sawfish) (DEWHA, 2009)

—  Approved Conservation Advice for Pristis pristis
(large-tooth sawfish) (DoE, 2014a)

— Commonwealth Conservation Advice on Pristis zijsron
(green sawfish) (DEWHA, 2008a)

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

—  Recovery Plan for the Grey Nurse Shark (Carcharias
taurus) (DoE, 2014b)

—  Approved Conservation Advice for Glyphis garricki
(northern river shark) (DoE, 2014c)

— Approved Conservation Advice for Milyeringa veritas
(blind gudgeon) (DEWHA, 2008b)

—  Approved Conservation Advice for Nannatherina balstoni
(Balston’s Pygmy Perch) (DEWHA, 2008c)

legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and

Are risks and impacts consistent with relevant
Australian Marine Park zoning objectives)?
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Approved Conservation Advice for Ophisternon candidum
(blind cave eel) (DEWHA, 2008d)

Conservation Management Plan for the Southern Right
Whale 2011 to 2021 (DSEWPaC, 2012)

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

Approved Conservation Advice for Aipysurus
apraefrontalis (Short-nosed Sea Snake) (DSEWPaC,
2011a)

National recovery plan for the Christmas Island Goshawk
Accipiter fasciatus natalis (Hill and Dunn, 2004)

National recovery plan for the red goshawk
(Erythrotriorchis radiatus) (DERM, 2012)

National Recovery Plan for Threatened Albatrosses and
Giant Petrels 2011 to 2016 (DSEWPaC, 2011b)

Approved Conservation Advice for Calidris ferruginea
(Curlew Sandpiper) (DoE, 2015c)

Approved Conservation Advice for Numenius
madagascariensis (Eastern Curlew) (DoE, 2015d)

Approved Conservation Advice Pachyptila turtur
Subantarctica fairy prion (southern) (TSSC, 2015e)

Approved Conservation Advice for Sternula nereis nereis
(Fairy Tern) (DSEWPaC, 2011c)

Approved Conservation Advice Calidris canutus (Red
Knot) (TSSC, 2016a)

Approved Conservation Advice Calidris tenuirostriss
(Great knot) (TSSC, 2016b)

Approved Conservation Advice Charadrius leschenaultii
(Greater sand plover) (TSSC, 2016c)

Approved Conservation Advice Charadrius mongolus
(Lesser sand plover) (TSSC, 2016d)

Approved Conservation Advice Fregata andrewsi
(Christmas Island Frigatebird (TSSC, 2016e)

National recovery plan for the Christmas Island
Frigatebird (Fregata andrewsi) (Hill and Dunn, 2004)

Approved Conservation Advice Halobaena caerulea (Blue
petrel) (TSSC, 2015f)

Approved Conservation Advice for Anous tenuirostris
melanops (Australian lesser noddy) (TSSC, 2015g)

Approved Conservation Advice for Limosa lapponica
baueri (Bar-tailed godwit (western Alaskan)) (TSSC, 2016f)

Approved Conservation Advice Limosa lapponica
menzbieri (Bar-tailed godwit (northern Siberian)) (TSSC,
2016g)

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

Approved Conservation Advice for Pterodroma mollis
(Soft-plumaged petrel) (TSSC, 2015i)

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

—  Approved Conservation Advice for Botaurus poiciloptilus
(Australasian bittern) (TSSC, 2019).

Management is also consistent with the zoning of the Australian
marine parks, in that risks have been reduced to ALARP, e.g.,
implementation of spill response activities will limit impacts,
thereby conserving the marine park values.

Management consistent with EPBC Act Regulations (Part 8),
Marine Orders (91, 96 and 97) and Australian Ballast Water
Requirements.

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — During any spill response, a close working relationship with
relevant regulatory bodies (e.g., DoT, DBCA, AMSA) will occur thus,
there will be ongoing consultation with relevant stakeholders on
the acceptability of response operations.

Wildlife response will be conducted in accordance with the WA
Oiled Wildlife Response Plan (DPAW, 2014a) and Pilbara Regional
Oiled Wildlife Response Plan (DPAW, 2014b).

DBCA raised concern of the potential impacts to Bedout Island
Nature Reserve in the event of a spill. The values of this reserve are
described in the EP. Concerns raised around baseline monitoring
were addressed by Santos during consultation (refer Table 4-2) and
scientific monitoring and response strategies are described further
within the OPEP.

Yes — see ALARP above.

The implementation of spill 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 (ll) and ALARP. The controls used during spill response activities are therefore
considered to reduce additional impacts to an acceptable level.

Santos Ltd | SO-00-BI-20003
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7 Environmental assessment for unplanned events

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 performance outcomes and standards
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’ environmental assessment identified seven potential sources of environmental risks associated with
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 are detailed in the following
subsections.

The following unplanned event was considered to not be a credible scenario and is not discussed further in
this section:

+ Hydrocarbon spill due to vessel grounding.

Vessel grounding can occur due to a loss of propulsion or to navigational error resulting in the vessel running
aground in shallow areas. Vessel grounding and subsequent fuel tank rupture were not considered a credible
scenario for this activity because the operational area is situated in deep water and there are no charted
reefs or islands that could pose a grounding hazard in the operational area.
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Table 7-1: Summary of the risk assessment ranking for unplanned activities

IIERZfSe icetri‘zz Consequence Likelihood RRi:Ifil(.i:vaell

7.1 Release of solid objects | (Negligible) B (Unlikely)

7.2 Introduction of invasive marine species Il (Moderate) | A (Remote)

7.3 Marine fauna interaction Il (Moderate) | B (Unlikely) Low
7.4 Hazardous liquid releases | (Negligible) D (Occasional) | Low
76 [g/\c:\;gcarbon release (surface and subsurface) from IV (Major) B (Unlikely) Low
7.7 Hydrocarbon release (marine diesel oil) Il (Moderate) | B (Unlikely) Low
7.8 SI\fIJiI:Sourr?;lcder)ocarbon releases (surface and | (Negligible) D (Occasional) | Low

7.1 Release of solid objects
7.1.1 Description of event

Solid objects, such as those listed below, can be accidentally released to the marine environment, and
potentially impact on sensitive receptors:

+ non-hazardous solid wastes, such as paper and packaging
+ hazardous solid wastes, such as batteries, fluorescent tubes and aerosol cans
+ equipment and materials, such as hard hats, tools or infrastructure parts.

Release of these objects may occur as a result of overfull and/or uncovered bins, incorrectly disposed
items or spills during transfers of waste, or dropped objects/lost equipment. In addition, accidental
discharge of non-hydrocarbon solid materials has the potential to occur during product transfers or
storage of dry bulk product (e.g., cement) and solid additives (e.g., barite and bentonite).

The event will only occur within the operational area, and all non-buoyant material or dropped objects
are expected to remain within the operational area. Buoyant objects could potentially move beyond
the operational area.

Extent

An unplanned release of solids may occur during operational activities and impacts may occur until the
solid degrades.

Duration

7.1.2 Nature and scale of environmental impacts

Potential receptors: Physical environment (benthic habitats), threatened or migratory fauna (marine
mammals, marine reptiles, sharks and rays, fish and birds), and socio-economic receptors (tourism and
recreation).

Physical environment

Objects accidentally dropped to the seabed could occur during the activity, such as the transfer and lifting of
objects and equipment. Equipment and other items lost at sea could be caused by crane failure, adverse
weather, human error, rigging failure and vessel motions and potentially could lead to loss of or changes to
benthic habitats. The area of potential disturbance from a non-buoyant dropped object would be restricted
to the operational area.

The seabed within the operational area is primarily soft sediments with little epifauna, this habitat type is
widely distributed and well represented in the North West Shelf region. While soft sediment benthic habits
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will not be destroyed, disturbance of the communities on and within them (i.e., the epifauna) 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.

Impacts to benthic communities from dropped object disturbance are expected to be short term in duration
due to the ability for such communities to recover. Recovery is expected within 6 to 12 months, based on
previous surveys from drilling impacts (URS, 2010).

Buoyant dropped objects have the potential to be transported by marine currents and may impact on reefs,
islands, shoals and banks within the region. Accidentally dropped objects such as plastics have the potential
to smother benthic environments, and the release of hazardous solids (e.g., wastes such as batteries) could
also impact water quality through pollution of the immediate receiving environment. Impacts from
accidentally released liquids are discussed in Section 7.4.

Threatened, migratory or local fauna

Solids such as plastics have the potential to harm marine fauna through entanglement or ingestion. A number
of BIAs for turtles (internesting buffer), whales (migration and distribution) and whale sharks (foraging)
overlap the operational area therefore, these receptors may to be present.

Marine turtles and seabirds are particularly at risk from entanglement. Turtles are known to be indiscriminate
feeders and may mistake plastic for jellyfish (Mrosovsky et al., 2009). The Recovery Plan for Marine Turtles
in Australia 2017 to 2027 (DoEE, 2017a) identifies ingestion of marine debris as a threat to all species of
marine turtles. Seabirds at the sea surface foraging on plankton may eat floating plastic. Once ingested,
plastics can damage internal tissues and inhibit physiological processes, which can both potentially result in
fatality (Derraik, 2002). Marine debris has been highlighted as a threat to marine turtles, humpback whales
and whale sharks in the relevant Recovery Plans and Approved Conservation Advice (Table 3-10). These
recovery plan and approved conservation advices, 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 activity is the legislation for the
prevention of garbage disposal from vessels.

Release of hazardous solid objects (e.g., wastes such as batteries) may result in the pollution of the immediate
receiving environment, leading to very localised detrimental health impacts to marine flora and fauna.
Physiological damage through ingestion or absorption may occur to individual fish, cetaceans, marine reptiles
or seabirds.

The Recovery Plans and Approved Conservation Advice 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.

While soft sediment benthic habits will not be destroyed, disturbance of the communities on and within them
(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.

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 low relief hard substrates and limited benthic faunal communities.
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Socio-economic receptors

Tourism activities, such as snorkelling, diving, surfing and recreational fishing are not expected to occur in
the operational area, given the water depth, lack of seafloor features and distance from shore. Although
dropped solid objects have potential to float to nearby areas used for tourism or recreational purposes solid
non-hydrocarbon releases are not expected to occur frequently or to a scale that may cause significant
pollution that would impact the socio-economic values of these areas. Impacts to socioeconomic receptors

could occur should debris interfere with other marine users or their equipment (for example, fishing nets).

7.1.3 Environmental performance outcomes and control measures

The EPOs relating to this event include:

+ No unplanned objects, emissions or discharges to sea or air [DC-EPO-04].

The control measures for this event are shown in Table 7-2, and the EPSs and measurement criteria for the

EPOs are described in Table 8-2.

Table 7-2: Control measure evaluation for the unplanned release of solid objects

Control Control Measure
Measure

Reference

Standard Controls

Environmental Benefit

Potential Cost/Issues

Evaluation

Management Plan

garbage being
discharged to sea,
reducing potential
impacts to marine
fauna. Stipulates
putrescible waste
disposal conditions and
limitations.

Marine Order 95
(Marine pollution
prevention — garbage).

BD-CM-002 | Dropped object Impacts to environment | Personnel costs involved | Adopted — Benefits of
prevention are reduced by in implementing ensuring procedures
procedures preventing dropped procedures and in are followed and

objects and by incident reporting. measures
retrieving dropped implemented
objects unless the outweigh cost to
environmental Santos.
consequences are
negligible or there are
risks to safety.
Minimises drop risk
during MODU lifting
operations. Ensures
lifting equipment
certified and inspected.

BD-CM-004 | Waste (Garbage) Reduces probability of Personnel cost of Adopted — Benefits of

premobilisation audits
and inspections and in
reporting discharge
levels.

ensuring
MODU/vessels are
compliant outweighs
the minimal costs of
personnel time and it
is a legislated
requirement.
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.

BD-CM-005 | Hazardous chemical | Reduces the risk of spills | Personnel cost associated | Adopted — Benefits of
management and leaks (discharges) to | with implementation of ensuring procedures
procedures sea by controlling the procedures and are followed and

storage, handling and permanent or temporary | measures
clean-up. storage areas. implemented
outweigh costs.

BD-CM-008 | General chemical Aids in the process of Personnel cost associated | Adopted — Benefits of
management chemical management with implementation of ensuring procedures
procedures that reduces the risk of procedures. are followed and

accidental discharge to measures

sea by controlling the implemented
storage, handling and outweigh costs.
clean-up of chemicals.

BD-CM-009 | Maritime Dangerous goods Cost associated with Adopted — Benefits of
Dangerous Goods managed in accordance | implementation of code/ | ensuring procedures
Code with International procedure. are followed and

Maritime Dangerous measures
Goods Code (IMDG implemented
Code) to reduce the risk outweigh costs.
of an environmental

incident, such as an

accidental release to sea

or unintended chemical

reaction.

BD-CM-007 | Chemical selection Aids in the process of Cost associated with Adopted —

procedure chemical management implementation of Environmental
that reduces the impact | procedure. benefit of using lower
of drilling discharges to | Range of chemicals toxicity chemicals
sea. Only reduced with potentially outweigh procedural
environmentally higher costs for implementation costs.
acceptable products are | jjternative products.
used reducing potential
impacts in the event of
an accidental release.

BD-CM-011 | Bulk solid transfer Reduces potential Cost associated with Adopted — Benefits of

procedure impacts to the marine implementation of ensuring procedures
environment during procedure. are followed and
bulk transfer through measures
correct equipment implemented
maintenance and outweigh costs.
integrity to prevent
accidental loss of solids.
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Measure
Reference
No.

Additional Controls

N/A Eliminate lifting in

field

Environmental Benefit

Reduces the risk release
of non-hydrocarbon
solid to the marine
environment due to
dropped object.

Potential Cost/Issues

Eliminating lifting would
require MODU/vessels
storing more equipment
and supplies on-board,
and/or additional trips to
shore. MODU/vessels will
not have enough deck
space to store all
required equipment,
materials, supplies
needed for the duration
of the activity.

Santos

Evaluation

Rejected — Not
feasible to eliminate
lifting in the field.
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7.1.4 Environmental impact assessment

Description

Receptors Physical environment (benthic habitats)

Threatened, migratory or local fauna (marine mammals, marine reptiles, sharks and rays, fish and
birds)

Socio-economic receptors (tourism and recreation)

Consequence I — Negligible

Physical environment

Non-buoyant dropped objects are expected to impact the seabed and be limited to the size of the dropped object
and given the size of standard materials transferred, any impact is expected to be very small and limited to within
the operational area. Any area of the seabed impacted through dropped objects would be expected to recover.

Buoyant dropped objects have the potential to smother benthic habitats, and could wash up on island beaches. It
is considered that the application of management measures will effectively prevent this impact occurring on a
significant scale. Therefore, impacts will result in a Negligible () reduction in habitat area or function.

Threatened or migratory fauna (marine mammals, marine reptiles, sharks and rays, fish and birds)

In the event of a dropped object, the quantities would be limited. The release could cause localised impacts to
water quality and the benthic environment if the solid can degrade, leading to localised impacts on flora and
fauna. Ingestion of solid wastes by marine fauna could occur in small quantities. Only small volumes of non-
hydrocarbon solids would be generated during the activity, as a result, any accidental loss to the environment
would be small in size. Any impacts would be restricted to a small number of individuals, if any. Relevant recovery
plans and conservation advice 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). As
such there is the potential for impacts only to a small proportion of a local population with no consequences for
conservation status or reproductive success of cetaceans, marine turtles or fish species that may occur in the area.

The limited quantities associated with this unplanned event indicate that even in a worst-case release of solid
waste, the number of fauna fatalities would be limited to individuals and is not expected to result in a decrease of
the local population size. Therefore, the consequence is Negligible (1).

Socio-economic receptors (tourism and recreation)

Impacts to tourism and recreation have the potential to occur through buoyant objects floating into areas used for
these activities, adversely impacting tourism and recreation values and creating poor aesthetics. Given the limited
guantities associated with this unplanned event, even a worst-case release of solid waste is unlikely to have flow-
on effects significant enough to impact the tourism and recreation industries. Therefore, the consequence is
Negligible (I).

Likelihood B — Unlikely

Control measures proposed ensure that the risk of dropped objects, lost equipment or release of non-
hydrocarbon solid waste to the environment has been minimised. Given the controls in place, the likelihood of
releasing non-hydrocarbon solids to the environment resulting in a minor consequence is considered Unlikely (B).

Residual Risk The residual risk associated with this event is Very Low.

7.1.5 Demonstration of as low as reasonably practicable

Solid waste will be generated during the activity and lifting operations and MODU/vessel operations are
required as part of the activity. Equipment loss and dropped objects, which might occur during MODU/vessel
transfers in the field will be managed through lifting and transfer procedures and equipment management.
The control measures proposed reduce the risk of non-hydrocarbon solid releases to a residual risk level that
is Very Low and cannot be reduced further. There are no reasonably practicable additional control measures
identified that would reduce the chance of a loss of non-hydrocarbon solid release.
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Therefore, it is considered that the impact of the activities conducted is ALARP.

7.1.6 Acceptability evaluation

Is the risk ranked between Very Low to
Medium?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development?

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’
Environment, Health and Safety Policy?

Santos Ltd | SO-00-BI-20003

Yes — residual risk is ranked Very Low.

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.

Yes — management consistent with Marine Order 95. Controls
implemented will minimise the potential impacts from the activity
to species identified in recovery plans and approved conservation
advices as having the potential to be impacted by solid objects.

Specific actions that contribute to the long-term prevention of
marine debris (Objective 1 of the Threat Abatement Plan for the
Impacts of Marine Debris on the Vertebrate Wildlife of Australia’s
Coasts and Oceans (DoEE, 2018)) have been adopted, including
compliance with applicable legislation in relation to the
improvement of waste management practices.

Consistent with relevant species recovery plans, conservation
management plans and management actions set out in

Table 3-10. Relevant species Recovery Plans, Conservation
Management Plans and management actions, including but not
limited to:

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

+  Recovery Plan for Marine Turtles in Australia (2017)

+  Recovery Plan for Threatened Albatrosses and Giant Petrels
(DSEWPaC, 2011b)

+ Approved Conservation Advice for Megaptera novaeangliae
(humpback whale) (TSSC, 2015d)

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

+ Approved Conservation Advice for Balaenoptera physalus
(fin whale) (TSSC, 2015b)

+  Approved Conservation Advice for Balaenoptera borealis (sei
whale) (TSSC, 2015c)

+  Recovery Plan for the White Shark (Carcharodon carcharias)
(DSEWPaC, 2013a)

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

+ Commonwealth Conservation Advice on Pristis zijsron (green
sawfish) (DEWHA, 2008a).

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Page 252 of 400



Santos

Are risks and impacts consistent with
stakeholder expectations?

Yes — no concerns raised.

Are performance standards such that the

Yes — ALARP above.
impact or risk is considered to be ALARP? esTsee above

The handling and use of non-hydrocarbon solid materials is standard industry practice and the potential
impacts well understood. This aspect will be managed consistent with relevant legislation, regulations and
guidelines and the residual risks are low and ALARP.

The control measures proposed are consistent with applicable actions described in the relevant Recovery
Plans and Approved Conservation Advice and no stakeholder concerns have been raised regarding this event.

With the control measures in place to prevent accidental releases and the negligible impacts predicted from
these types of solids, the low risk of a non-hydrocarbon solid release to the environment is considered
environmentally acceptable.

Page 253 of 400
Santos Ltd | SO-00-BI-20003



Santos

7.2 Introduction of invasive marine species
7.2.1 Description of event

Introduction of invasive marine species may occur due to:

+  biofouling on MODU or support vessels and external/internal (e.g., sea chests, seawater
systems) niches

+  biofouling on equipment that is routinely submerged in water (e.g., mooring lines, ROVs)
+ discharge of high-risk ballast water
+  cross contamination between vessels.

Once established, invasive marine species (IMS) have the potential to out-compete indigenous
species and affect overall native ecosystem function.

Localised (seabed within the operational area) to widespread if successfully translocated to new
areas via ocean currents or project equipment transit.

Extent

Duration Temporary to long-term (in the event of successful translocation and establishment).

7.2.2 Nature and scale of environmental impacts

Potential receptors: Physical environment (benthic habitats), threatened/migratory fauna (marine mammals,
marine reptiles, sharks, fish and rays), socio-economic receptors (fisheries, tourism and recreation).

IMS are marine plants, animals and algae that have been introduced into a region that is beyond their natural
range but that have the ability to survive and possibly thrive (DAWE, 2019). The majority of climatically
compatible IMS to the North West Shelf are found in southeast Asian countries. Some IMS pose a significant
risk to environmental values, biodiversity, ecosystem health, human health, fisheries, aquaculture, shipping,
ports and tourism (DAWE, 2019; Wells et al., 2009). IMS can cause a variety of adverse effects in a receiving
environment, including:

+ over predation of native flora and fauna

+ displacement of native marine species

+ outcompeting of native flora and fauna for food

+ depletion of viable fishing areas and aquaculture stock

+ reduction of coastal aesthetics.

The above impacts can result in flow-on detrimental effects to fisheries, tourism and recreation.

IMS 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/or polluted habitats in tropical regions are susceptible to invasive
marine species 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. Case studies in Australia indicate
that, from detection to eradication, this can take approximately four weeks (Bax et al., 2003). 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. Ballast water is
responsible for 20 to 30% of all marine pest incursions into Australian waters. However, research indicates
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that 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). The potential biofouling risk presented by vessels will relate to:

+ the length of time that these vessels have already been operating in Australian waters or, if they have
been operating outside Australian waters

+ the locations of the operations they have been undertaking
+ the length of time spent at these locations

+ whether the vessels have undergone hull inspections, cleaning and application of new anti-foulant
coating prior to returning to operate in Australia.

The risk of introducing IMS is limited by the operational area in relatively deep, offshore waters that are not
directly adjacent to any shoals or banks. IMS are generally unable to establish in deep-water ecosystems
(Geiling, 2014), most likely due to a lack of light or suitable habitat to sustain their growth and survival. Most
IMS are found in tidal and subtidal zones, with only a few species known to extend into deeper waters of the
continental shelf (Bax et al., 2003). Further, it is known that highly disturbed environments (such as marinas
and jetties) are more susceptible to colonisation than open-water environments where the number of
dilutions and the degree of dispersal are high (Paulay et al., 2002).

7.2.3 Environmental performance outcomes and control measures
The EPO relating to this event is:
+ No introduction of marine pest species [DC-EPO-02].

The control measures for this event are shown in Table 7-3, and the EPSs and measurement criteria for this
EPO are described in Table 8-2.
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Table 7-3: Control measure evaluation for the introduction of invasive marine species

Control
Measure
Reference
[\ [

Control
Measure

Standard Controls

Environmental
Benefit

Potential Cost/Issues

Evaluation

reduced due to
anti-foulant
systems.

BD-CM-023 Implementation | The risk of Personnel costs involved in | Adopted — Minimal
of the introducing IMS is | risk assessing vessels in personnel costs and potential
management reduced due to accordance with the delays or costs to project are
controls in the assessment Invasive Marine Species considered outweighed by
Santos Invasive | procedure and Management Plan. Costs the benefits of reducing the
Marine Species | management of associating with reducing risk of IMS.
Management ballast water. the vessel risk to ‘low’ (for
Plan (IMSMP) example, dry docking, hull
cleaning or additional costs
due to inspections). Could
lead to potential delays and
therefore costs in vessel
contracting process due to
unavailability of vessels.
BD-CM-026 | Anti-foulant The risk of Could lead to potential Adopted — minimal potential
system introducing IMS is | delays and therefore costs, delays or costs to project are

in vessel contracting
process due to availability
of vessels with appropriate
anti-foulant systems.

Additional Controls

considered outweighed by
the benefits of reducing the
risk of IMS.

only operating
in local, State or
Commonwealth
waters to
reduce
potential for
IMS

transported into
area since vessels
would not have
originated
elsewhere.

N/A Heat or Would reduce High cost compared to Rejected — Based on
chemical potential for IMS | existing risk; introduction of | increased risk to marine
treatment of to establish by chemicals or water at much | environment and high cost
ballast water to | eliminating higher temperature than considered disproportionate
eliminate IMS individuals surrounding marine compared to base case risk

present in ballast | environment would likely (after application of standard
water. be toxic or result in death of | controls BD-CM-023 and
native marine species. BD-CM-026 (see above)).

N/A Contract Reduce potential MODU/vessels and Rejected — Not feasible.
MODU/vessels | for IMS to be equipment suitable for the

activity may not be
available in
State/Commonwealth
waters. Potential significant
costs and delay in activity
schedule by only
contracting MODU/vessels
working in State/National
waters.
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Control Control Environmental Potential Cost/Issues Evaluation
Measure Measure Benefit
Reference
No.
N/A Mandatory dry | Ensure that no Significant cost (grossly Rejected — Costs
docking of IMS are present disproportionate to the risk) | disproportionately high
vessels prior to | on vessel or would lead to scheduling compared to environmental
entering field to | associated delays. benefit given other controls
clean vessel equipment. in place already reduce the
and/or risk.
equipment and
remove
biofouling
N/A Utilise an Eliminate need MODU/vessels suitable for Rejected — Cost
alternative for ballast water the activity may not have disproportionately high
ballast system exchange, options for alternative compared to environment
to avoid uptake | therefore ballast, therefore would benefit.
and discharge decreasing risk of | require modification at
of water in introducing IMS significant cost.
vessels through ballast
water.
N/A Zero discharge Would reduce the | Ballast water exchange Rejected — On the basis that
of ballast water | potential for IMS | required on the MODU and | ballast water exchange is a
by vessels for stability. safety-critical activity for
implementation marine operations.
of no ballast
water exchange
policy on MODU
and vessels.
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7.2.4 Environmental impact assessment

Consequence Level

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 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.

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 (Eighty Mile Beach AMP) and the requirements of the North-west MPNMP which applies adjacent to
the operational area 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 is dependent on a number of environmental conditions.
It has been found that highly disturbed environments (such as marinas) are more susceptible to colonisation than
open water environments where the number of dilutions and the degree of dispersal are high (Paulay et al., 2002).
Given the depth of the operational area (30 to 110 m) creating an unfavourable habitat for colonisation (i.e., light
limiting and low habitat biodiversity with sparse epibiota) and distance from shallow coastal habitats, there is a very
low likelihood that IMS would be able to survive translocation and subsequently establish and colonise.

Given the dispersive open-ocean environment of the operational area, the successful translocation to surrounding

shallower habitats of an IMS introduced to the operational area is unlikely. With controls in place to reduce the risk
of IMS introduction, the likelihood is considered Remote (A).

Residual Risk The residual risk associated with this event is Very Low.

7.2.5 Demonstration of as low as reasonably practicable

There are no alternatives to the use of a MODU and support vessels in order to undertake the activity. The
risks from IMS are well understood and, with the proposed control measures, the activity will comply with
relevant regulations and guidelines. The proposed management controls are considered appropriate to
manage the risk of introduction of IMS to ALARP.

Ballast water exchange will be managed through Ballast Water Management actions consistent with the
Australian Ballast Water Management Requirements, and a vessel biosecurity risk assessment in accordance
with the Invasive Marine Species Management Plan (EA-00-RI-10172) will be undertaken to demonstrate that
the MODU/vessels are low risk so that 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 on the North West Shelf 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
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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 and associated regulations prohibiting the introduction of non-endemic
fish species will be met.

With adherence to the proposed management controls, the risk to the environment from IMS has been
reduced to ALARP.

7.2.6 Acceptability evaluation

Is the risk ranked between Very Low to

Medium? Yes —introduction of IMS residual risk ranking is Very Low.

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

Are risks and impacts consistent with the Yes —activity evaluated in accordance with Santos’ Environmental
principles of ecological sustainable Hazard ldentification and Assessment Procedure, which considers
development? principles of ecologically sustainable development.

Are risks and impacts consistent with relevant

legislation, international agreements and Yes — management consistent with Biosecurity Act 2015, National
conventions, guidelines and codes of practice Biofouling Management Guidance for the Petroleum Production
(including species recovery plans, threat and Exploration Industry (Marine Pest Sectoral Committee, 2018)
abatement plans, conservation advice and and the Aquatic Resources Management Act 2016.

Australian Marine Park zoning objectives)?

Are risks and impacts consistent with Santos’
Environment, Health and Safety Policy?

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Are risks and impacts consistent with Yes — Santos will follow advice of DAWE to ensure vessels and
stakeholder expectations? MODU present low level biosecurity risk.

Are performance standards such that the

Yes — LARP .
impact or risk is considered to be ALARP? es —see ALARP above

The mobilisation of MODU/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.
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7.3 Marine fauna interaction
7.3.1 Description of event

There is the potential for MODU and vessels or equipment from the vessels involved in operational
activities to interact with marine fauna, including potential strike or collision, potentially resulting in
severe injury or mortality.

Fauna strike may also occur from helicopters during take-off and landing.

Within the operational area, in the immediate vicinity of the MODU and vessels, or helicopters, while
moving.

Extent

Duration For the duration of the activity.

7.3.2 Nature and scale of environmental impacts

Potential receptors: Threatened or migratory fauna (marine mammals, marine turtles, sharks and rays, fish
and birds).

Movement of the MODU and vessels in the operational area introduces the potential for interaction with
marine fauna present at the same location during the activity. Marine fauna in surface waters that could be
most at risk from vessel collision include marine mammals, marine turtles and whale sharks. As summarised
in Table 3-9, the operational area overlaps several BIAs, including the flatback turtle (internesting),
humpback whale (migration), whale shark (foraging) and pygmy blue whale (distribution).

Vessel strike and vessel disturbance are identified as potential threats to a number of marine fauna species
in relevant recovery plans and conservation advices (Table 3-10). Incidents with marine fauna are recorded
and reported by Santos as described in Section 8.8.

Marine fauna in surface waters that are most at risk from vessel collision include marine mammals, marine
turtles and whale sharks. The operational area overlaps with a number of BIAs including breeding BIAs for
seabird species, internesting BlAs for turtle species, a migration BIA for the humpback whale and a
distribution BIA for the pygmy blue whale.

Marine mammals and sharks/rays

The Approved Conservation Advice for Megaptera novaeangliae (humpback whale) (TSSC, 2015d) indicates
that humpback whales are one of the most frequently reported whale species involved in vessel strikes
worldwide (Laist et al., 2001; Jensen & Silber, 2003). This observation is supported by Australian studies
referenced in The National Strategy for Reducing Vessel Strike on Cetaceans and Other Marine Megafauna
(DoEE, 2017b). The increase in vessel numbers (Silber & Bettridge, 2012) is not only a threat to humpback
whales in relation to vessel strikes but also in relation to disturbance and displacement from key habitats.
Similarly, vessel strike is also recognised by the Approved Conservation Advice for Rhincodon typus (whale
shark) (TSSC, 2015a) as one of the threats to the recovery of whale sharks.

The most commonly sighted whale in continental shelf waters of the region is the humpback whale. As
described in Appendix D, the humpback whale migrates between calving grounds in the Kimberley region of
Western Australia to feeding grounds in Antarctica, with the northbound migration from early June to early
August (BHPB, 2005) and the peak of the northbound migration between Exmouth Gulf and the Dampier
Archipelago occurring around July, concentrated inshore of the 200-m depth contour (Jenner et al., 2001).
The southern migration peaks around early September, with pods travelling in shallower waters, typically at
30 m to 100 m and passing west of Barrow Island and north of the Montebello Islands. Higher numbers may
be encountered in the operational area during the humpback whale southern migration, given the water
depths in the operational area.
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Pygmy blue, sei, Bryde’s, orca and/or fin whales may also transit through the operational area, although it is
outside the blue whale migration corridor in the region (DoEE, 2016). Given the water depths in the
operational area, it is unlikely there will be significant numbers of these species encountered during the
activity.

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, 2006). Instances of cetacean deaths as a result of
vessel collisions in Australian waters have been recorded (e.g., a Bryde’s whale in Bass Strait in 1992) (WDCS,
2006), although the data indicates this is likely to be associated with container ships and fast ferries. The
Whale and Dolphin Conservation Society also indicates that some cetacean species, such as humpback
whales, can detect and change course to avoid a vessel (WDCS, 2006). 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).

Whale sharks are at risk from vessel strikes when feeding at the surface or in shallow waters (where options
to dive are limited). The operational area overlaps the whale shark foraging BIA (Figure 3-19 and Table 3-9),
therefore individuals may be encountered during operational activities. However, the whale shark presence
within the operational area is not expected to comprise significant numbers given that no main aggregation
area exists within the operational area, therefore, their presence would be transitory and of a short duration.
No constraints within the operational area (e.g., shallow water or shorelines) would prevent whale sharks
from moving away from vessels. Vessel speed has been demonstrated to be a key factor in relation to collision
with marine fauna, particularly cetaceans, with faster-moving vessels posing a greater collision risk than
slower vessels (Laist et.al., 2001; Jensen & Silber, 2003; Hazel, 2009). Laist et al. (2001) suggest the most
severe and lethal injuries to cetaceans are caused by vessels travelling at 14 knots or faster.

Marine turtles

Turtle/vessel interactions arising from increased vessel traffic is recognised as one of a number of key threats
to marine turtles in the Recovery Plan for Marine Turtles (DoEE, 2017a). It is likely that green, flatback and
hawksbill turtles may be transient within the operational area due to the presence of internesting buffer BlAs
(including critical habitat).

Marine turtle mortality due to vessel strike has been identified as an issue in Queensland waters in the
Recovery Plan for Marine Turtles in Australia (DoEE, 2017a). However, turtles appear to be more vulnerable
to vessel strike in areas of high urban population where incidents of pleasure crafts are higher. WA turtle
populations have not been highlighted as those most affected by vessel strike, possibly due to the relatively
low human population density of the North West Shelf coastline.

Turtles will typically avoid vessels by rapidly diving however, their ability to respond varies greatly depending
on the speed of the vessel. Hazel (2009) reported that the number of turtles that fled vessels decreased
significantly as vessel speed increased. Turtles are also adapted to detect sound in water (Popper et al., 2014)
and will generally move from anthropogenic noise-generating sources, including vessels, within their
detection range.

Birds

A number of protected species of marine birds have potential habitats or migratory routes in and around the
operational area (Section 3.2.4). Furthermore, the breeding and foraging BIA for the wedge-tail shearwater
overlaps the operational area.
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The number of helicopter flights required to support the drilling activity is relatively low, and flights occur in
the daylight, thereby reducing potential interactions with birds. The risk of helicopter strike is not high
because helicopter noise is expected to elicit a behavioural response in birds to avoid collision and because
of the relatively low speeds at which helicopters would be flying during take-off or landing.

7.3.3 Environmental performance outcomes and control measures
The EPO relating to this event is:

+ No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during activities [DC-EPO-05].

The control measures for this event are shown in Table 7-4, and the EPSs and measurement criteria for this
EPO are described in Table 8-2.

Table 7-4: Control measure evaluation for marine fauna interaction

Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference

Standard Controls

BD-CM-001 | Procedure for Reduces risk of physical Operational costs to Adopted — Benefits in
interacting with and behavioural impacts adhere to marine reducing impacts to
marine fauna to marine fauna from fauna interaction marine fauna

vessels and helicopters. If | restrictions, such as outweigh the costs
marine fauna are sighted, | vessel and helicopter incurred by Santos.
then vessels can slow speed and direction, Control measure
down or move away, and are based on legislated | ensures compliance
helicopters can increase requirements and with Part 8 of the
distances from sighted must be accepted. EPBC Regulations.

fauna if required.

BD-CM-015 | Support vessel Constant bridge watch on High cost associated Adopted — Industry
vessels. Monitoring of with contracting practice, benefits
surrounding marine vessel. No additional outweigh cost.
environment to identify cost for constant
potential collision risks bridge watch as it is
(and reducing harm) to industry practice and
cetaceans and other regulated by AMSA.

marine fauna.

Additional Controls

N/A Restrict the timing of | Reduce risk of collisions High cost in moving or | Rejected — Grossly
activities to operate | (causing harm) during delaying schedule disproportionate to
outside of sensitive environmentally sensitive | while the risk to all low incremental
periods only periods for listed marine listed marine fauna environmental

fauna. cannot be reduced due | benefit given existing

to variability in timing low level of risk.
of migration periods
and unpredictable
presence of some
species.
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Reference

Control Measure
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Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

N/A Dedicated MMO on Improved ability to spot Additional cost of Rejected — Cost
vessels (EPBC Policy | and identify marine fauna | contracting MMO. disproportionate to
Statement 2.1 at risk of collision (that increase in
Part B) may cause harm). environmental
benefit and would
severely limit
operations, which are
required to occur 24
hours a day, 7 days a
week.
N/A Activities will only Reduced potential for a Lengthens duration of | Rejected —
occur during vessel-fauna collision the activity as Substantial additional
daylight hours occurring as activities only | operations only cost due to doubling
undertaken during continue for of activity duration.
daylight hours when approximately ten No overall
visibility highest. hours per day. environmental
Increased cost due to benefit as results in
increased activity time | increased impacts
(more than double the | and risks.
cost). Lengthened
schedule results in
increased impacts and
risks (e.g., planned
emissions and
discharges,
interference with
other marine users).
N/A Adopt further Potentially provide an Administrative costs to | Rejected — The

measures to those
outlined in 'EPBC
Regulations 2000 —
Part 8 Division 8.1
during peak periods
of ecological
sensitivity, for
example, additional
management
considerations for
vessels outlined in
the Australian
National Guidelines
for Whale and
Dolphin Watching
(DoEE, 2017c)

additional level of
protection of marine
fauna.

update existing
procedure.
Operational costs
through interruption
to activities through
implementation of
controls developed for
an industry trying to
get close to marine
fauna, when Santos
activities aim to avoid
fauna.

existing control
‘procedure for
interacting with
marine fauna’ has
been written in
accordance with the
EPBC Act and other
relevant guidelines. A
review of this
procedure against
the Australian
National Guidelines
for Whale and
Dolphin watching
(DoEE, 2017c) found
that there are no
additional relevant
controls in the
Australian National
Guidelines for Whale
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure

Reference
[\ [o

and Dolphin watching
and therefore
adopting this control
is not ALARP.

7.3.4 Environmental impact assessment

Description

Receptors Threatened or migratory fauna (marine mammals, marine turtles, sharks and rays, fish and birds)

Consequence Il — Moderate

In the event of a collision with marine fauna, there is the potential for injury or death to an individual. The number
of receptors present in the operational area during the short duration of the activity is expected to be limited to a
small number of transient individuals. Given the presence of the flatback, green and hawksbill turtle BIA, there may
be more of these species in the vicinity, but given the distance from the nearest nesting areas, significant numbers
are not expected. The proximity of the activity to designated protected areas (Eighty Mile Beach AMP) also leads to
the assumption that protected fauna will be present in the operational area.

Boat strike and vessel disturbance are identified as potential threats to a number of marine fauna species in relevant
Recovery Plan and Conservation Advice (Table 3-10). The above information demonstrates that with control
measures in place the activity will be conducted in a manner that reduces potential impacts to ALARP and of
acceptable level.

There is the potential for death or injury of EPBC Act 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 negligible consequence.

Likelihood B — Unlikely

Given the presence of a number of BlAs for turtles, marine mammals and birds, receptors are expected to be present
in the operational area at various times of the year.

The operational area overlaps the humpback whale northern and southern migration pathway, and as such migrating
individuals may traverse the operational area. No known aggregation areas (breeding, resting or calving) occur within
the operational area and therefore concentrations of milling individuals are unlikely.

Support vessels will be moving very slowly whilst inside the operational area, posing a low risk of collision with marine
fauna. In addition, the noise generated from vessel operations will deter marine fauna from coming in close proximity
to vessels.

With controls in place ensuring the vessels are compliant with EPBC Regulations, the likelihood of a collision with
marine fauna resulting in a very low/negligible consequence is considered to be Unlikely (B).

Residual Risk The residual risk associated with this event is Low.

7.3.5 Demonstration of as low as reasonably practicable

There are no alternatives to the use of the MODU and support vessels to undertake the activity. The inherent
likelihood of encountering fauna in the operational area is limited by the short duration of the activity and
the separation from areas of high surface fauna density. With relatively low vessel speeds and compliance
with fauna interaction procedures, including Regulation 8 of the EPBC Regulations 2000, a fauna collision is
considered very unlikely.
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In the event that vessels come in close proximity to EPBC Act listed marine fauna, such as whales and whale
sharks, EPS 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.

With the control measures adopted, the assessed residual risk for this impact is Low and cannot be reduced
further. Additional control measures were considered but rejected since the associated cost or effort was
grossly disproportionate to any benefit, as detailed in Section 7.3.3. Therefore, it is considered that the
impact of the activities conducted is ALARP.
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7.3.6 Acceptability evaluation

Is the risk ranked between Very Low to
Medium?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Are risks and impacts consistent with relevant
legislation, international agreements and
conventions, guidelines and codes of practice

Santos

Yes —marine fauna interaction residual risk ranking is Low.

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.

Yes — Management consistent with Part 8 of the EPBC
Regulations. Controls implemented will minimise the potential
impacts to species identified in recovery plans and conservation
advices (Table 3-10).

Relevant species Recovery Plans, Conservation Management
Plans and management actions, including but not limited to:

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

+  Recovery Plan for Marine Turtles in Australia (DoEE,
2017a)

+  Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d)

(including species recovery plans, threat
abatement plans, conservation advice and
Australian Marine Park zoning objectives)?

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

+ Conservation Management Plan for the Blue Whale,
2015 to 2025 (DokE, 2015b)

+ Approved Conservation Advice for Balaenoptera
borealis (sei whale) (TSSC, 2015c)

+ Approved Conservation Advice for Balaenoptera
physalus (fin whale) (TSSC, 2015b)

+ Recovery Plan for the White Shark (Carcharodon
carcharias) (DSWEPaC, 2013a)

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

Are risks and impacts consistent with Santos’

. . Yes — aligns with Santos’ Environment, Health and Safety Policy.
Environment, Health and Safety Policy?

Are risks and impacts consistent with
stakeholder expectations?

Yes — no concerns raised.

Are performance standards such that the

Yes —see ALARP above.
impact or risk is considered to be ALARP?

Movement of the MODU and support vessels are unavoidable to undertake the activity. The possibility of
vessel strike is a well understood risk for maritime operations, including for commercial shipping and fishing.

Vessel movements will comply with all relevant maritime standards and regulations, including EPBC
regulations to minimise risks to marine fauna. Application of the proposed management controls and
adherence to Commonwealth regulations reduces the likelihood of vessel interactions with marine fauna.
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While the potential exists for a collision to occur, it is considered a very unlikely (2) scenario. As part of Santos’
reporting requirements for the activity, in the unlikely event that an impact did occur in the operational area,
it will be reported in the National Ship Strike Database (refer to Table 8-4).

Therefore, the impact is considered to be ALARP and environmentally acceptable.

With application of the proposed control measures, the potential impacts and risks to threatened fauna will
be managed consistent with relevant Recovery Plans and Approved Conservation Advice. No stakeholder
concerns have been raised regarding this event. Therefore, the impact is considered to be ALARP and
environmentally acceptable.
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7.4 Non-hydrocarbon and chemicals release (surface) — liquids
7.4.1 Description of event

Non-hydrocarbon liquids including miscellaneous chemicals and waste streams (brine, mixed cement,
cleaning and cooling agents, stored or spent chemicals and leftover paint materials) are used or stored
on-board the MODU/vessels during the activity.

The presence of non-hydrocarbons liquids and chemicals represents a potential spill risk during chemical
storage and handling e.g., due to tank damage, or human error. Another credible spill is due to a hose
that parts when loading/offloading brine. Rupture of the pumping hose used to transfer these chemicals
may occur due to dropped object, vessel motion, or hose failure.

An accidental release of chemicals and other non-hydrocarbon liquids into the marine environment has
the potential to occur from:

+ MODU and support vessel operations
transferring, storing or using bulk products (e.g., mixed cement)
mechanical failure of equipment

handling and storage spills and leaks

+ o+ o+ o+

hose or hose connection failure or leak
+ lifting — dropped objects damaging liquid vessels (containers).

Accidental loss of non-hydrocarbon liquids or chemicals to the marine environment could occur via tank
pipework failure or rupture, inadequate bunding and/or storage, insufficient fastening or inadequate
handling may result in impacts to water quality and hence sensitive environmental receptors.

The maximum volume of non-hydrocarbon liquids or chemicals that could be released during routine
operations is likely to be small and realistically limited to the volume of individual containers (e.g.,
drums) stored on deck of vessels or the MODU. The worst-case credible scenario, however, would be
the accidental dumping of a mud pit (approximately 100 m3in any one pit for a nominal jack-up rig).

Dilution from discharges in open waters is rapid, with 1 in 1,000 dilution usually occurring within
30 minutes (Costello and Read, 1994). In the event that the spill is not contained on deck, a release to
the marine environment would be likely to rapidly disperse and evaporate within the operational area.

The environment that may be affected for non-hydrocarbon liquids or chemical release resulting in a
decrease in water quality is likely to be restricted to around the MODU and vessels, but contained within
the operational area.

The duration of the impact is limited to the time the released chemical/liquid takes to disperse to below
toxic/harmful threshold concentrations. In the ocean, this is expected to be in the order of hours.

Duration

7.4.2 Nature and scale of environmental impacts

Potential receptors: Physical environment (water and sediment quality, benthic habitats), threatened,
migratory or local fauna (marine mammals, marine reptiles, sharks and rays, fish and birds) and socio-
economic receptors (tourism and recreation).

Physical environment

Non-hydrocarbon liquids or chemicals released to the marine environment may lead to contamination of the
water column in the vicinity of the MODU and vessels. The potential impacts would most likely be highly
localised and restricted to the immediate area surrounding the spill, with rapid dispersal to concentrations
below impact thresholds likely to occur in the open ocean.

Due to the small volumes and expected rapid dispersal to concentrations below impact thresholds, impacts
to water quality are not expected to cause flow-on effects to sediment quality or benthic habitats, including

Page 268 of 400
Santos Ltd | SO-00-BI-20003



Santos

reefs, and offshore islands. There is no emergent or intertidal habitat that could be impacted by a surface
spill. Owing to the water depth, any spilled material is unlikely to reach land or affect any of benthic habitats.

Threatened or migratory species

Changes to water quality could potentially lead to short-term impacts on marine fauna (e.g., pelagic fish and
sharks, marine mammals, marine reptiles and seabirds). As summarised in Table 3-9, the operational area
overlaps several BlAs, including the flatback turtle (internesting buffer), humpback whale (migration), whale
shark (foraging) and pygmy blue whale (distribution).

Recovery plans and conservation advices for numerous bird species identify marine pollution and
contamination impacts as a threat to the species. In addition, the Recovery Plan for Marine Turtles in
Australia 2017 to 2027 (DoEE, 2017a) identifies deteriorating water quality as a threat to all species of marine
turtles in Australia. These species have been identified as potentially being within the operational area from
time to time.

Chemical spills are unlikely to have widespread ecological effects on threatened or migratory fauna, given
the nature of the chemicals on board, the small volumes that could be released, and the open-ocean
environment of the location. Physical coating of marine fauna, in particular those present at the sea surface
(e.g., seabirds), by entrained or surface hazardous liquids and sublethal or lethal effects from toxic chemicals
are considered unlikely given the expected low concentrations and short exposure times.

Socio-economic receptors

Given the localised and temporary impacts of an unplanned hazardous liquid spill, any impact to tourism and
recreation activities is considered unlikely.

7.4.3 Environmental performance outcomes and control measures
The EPOs relating to this event include:
+ No unplanned objects, emissions or discharges to sea or air [DC-EPO-04].

The control measures for this event are shown in Table 7-5, and the EPSs and measurement criteria for the
EPOs are described in Table 8-2.

Page 269 of 400
Santos Ltd | SO-00-BI-20003



Santos

Table 7-5: Control measure evaluation for hazardous liquid releases

Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.

Standard Controls

BD-CM-002 | Dropped object Minimises dropped Cost to maintain lifting | Adopted — Benefits of
prevention object risk during equipment and ensuring procedures
procedure MODU/vessel lifting implement procedure. are followed and

operations that may measures

cause secondary spill implemented
resulting in reduction in outweighs costs.
water quality. Ensures

lifting equipment

certified and inspected.

BD-CM-005 | Hazardous chemical Reduces the risk of Cost associated with Adopted — Benefits of
management spills and leaks permanent or ensuring procedures
procedures (discharges) to the sea temporary storage are followed and

by controlling the areas. measures

storage, handling and implemented outweigh
clean-up of hazardous the costs of personnel
chemicals. time.

BD-CM-006 | Deck cleaning and Improves water quality | Personnel costs of Adopted — Benefits of
product selection discharge (reduced implementing, ensuring MODU/

toxicity) to the marine potential additional vessels are compliant
environment. cost and delays of and those deck

Those deck cleaning chemical substitution. cleaning products
products planned to be planned to be released
released to sea meet to sea meet MARPOL
the criteria for not criteria.

being harmful to the

marine environment

according to MARPOL

Annex V.

BD-CM-007 | Chemical selection Improves water quality | Cost associated with Adopted — Benefits of

procedure discharge (reduced implementation of ensuring procedures
toxicity) to the marine procedure. Range of are followed and
environment in the chemicals reduced but measures
event of an unplanned potentially higher costs. | implemented outweigh
release. Potential additional the costs of personnel
cost and delays of time.
chemical substitution.

BD-CM-008 | General chemical Potential impacts to Personnel costs Adopted — Benefits of
management the environment are associated with ensuring procedures
procedures reduced through ensuring procedures are followed and

following correct are in place and measures

procedures for the safe | implemented. implemented outweigh
handling and storage of the costs of personnel
chemicals. time.
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Measure
Reference
No.

Control Measure

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

BD-CM-009 | Maritime Dangerous | Dangerous goods Cost associated with Adopted — Benefits of
Goods Code managed in accordance | implementation of ensuring procedures
with IMDG Code to code/procedure. are followed and
reduce the risk of an measures
environmental incident, implemented
such as an accidental outweighs costs.
release to sea or
unintended chemical
reaction.
BD-CM-010 | Bulk liquid transfer Bulk liquid transferred Cost to implement Adopted — Benefits of
procedure in accordance with bulk | ongoing procedure. ensuring procedures
transfer procedures to Cost of purchasing and | are followed and
reduce the risk of an maintaining equipment | measures
unintentional release (e.g., bulk hoses and implemented
to the sea. connections). outweighs costs.
BD-CM-012 | MODU and vessel Effective management Personnel cost Adopted — Benefits of

spill response plans
including predrilling
relief well plan

of an accidental spill
(discharge to sea) to
reduce impact to the
environment.

associated with
ongoing management
(spill response
exercises) and
implementation of
plans.

ensuring response
plans in place, are
followed and measures
implemented and that
the MODU/vessels are
compliant outweighs
costs.

Santos Ltd | SO-00-BI-20003
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7.4.4 Environmental impact assessment

Description

Receptors Physical environment (water and sediment quality, benthic habitats)

Threatened, migratory or local fauna (marine mammals, marine reptiles, sharks, fish, rays and
birds)

Protected and significant areas and Socio-economic receptors (marine parks, tourism and
recreation)

Consequence | — Negligible

In the event of a non-hydrocarbon liquid or chemical spill, the quantities of a worst-case liquid release is unlikely to
be greater than 1 m3 (the size of the largest storage container), but could possibly be up to 100 m3. The small volumes,
dilution and dispersion from natural weathering processes such as ocean currents indicate that the extent of
exposure will be limited in area and duration.

The susceptibility of marine fauna to non-hydrocarbon liquids and chemicals is dependent on the type and exposure
duration; however, given that exposures would be limited in extent and duration, exposure to marine fauna from
this hazard is not expected to result in a fauna fatality. Impacts from discharges to the marine environment to water
quality would be short-term and localised, due to the nature and behaviour of the chemicals identified as being at
risk of spilling, only pelagic fauna present in the immediate vicinity of the spill would likely be at risk of impact.

Habitat degradation, deteriorating water quality and marine pollution are identified as potential threats to a number
of marine fauna species (that may be present in the operational area) in relevant Recovery Plans and Conservation
Advice (Table 3-10) and to matters of national environmental significance (MNES) (DoE, 2013). However, the
potential non-hydrocarbon releases of liquids or chemicals are not expected to significantly impact the receiving
environment with control measures proposed to prevent releases.

Given that a non-hydrocarbon or chemical spill would not result in a decreased population size at a local or regional
scale it is expected that a spill of this nature would result in a Negligible (I) consequence.

Likelihood D — Occasional

A small non-hydrocarbon liquid release is unlikely to have widespread ecological effects, given the nature of the
chemicals on board, the small volume that could be released, the depth and transient nature of marine fauna in this
area, and the prevention and management procedures in place to clean up a spill.

Santos reviewed non-hydrocarbon liquid spills and leaks from equipment and machinery in recent history (due to
split hoses, small leaks, or handling errors). Most of the spills and leaks reported occurred within bunded areas, were
less than 100 L, did not reach the marine environment and were cleaned up immediately.

The likelihood of a small hazardous liquids release occurring is limited given the set of mitigation and management
controls in place for this program. Consequently, the likelihood of releasing hazardous liquids to the environment,
which results in a minor consequence, is considered to be Occasional (D).

Residual Risk The residual risk associated with this event is Low.

7.4.5 Demonstration of as low as reasonably practicable

Non-hydrocarbon liquids and chemicals will be required to undertake the activity, so their removal from the
operation is not viable. Dangerous chemicals used during the activity will be managed where applicable, in
compliance with the Maritime Dangerous Goods Code. Procedures are in place for the transfer of bulk liquids,
reducing the risk of unplanned releases to sea due to equipment failure, operational error, or overflows and
leaks. Objects will need to be moved around the decks of the MODU and vessels, and transferred between
the MODU and the support vessels. Control measures in place will ensure correct lifting, storage and handling
procedures are followed as well as ensuring the maintenance of equipment is undertaken according to
preventative management systems. No beneficial additional control measures were identified to further
reduce the risk of this hazard.
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In addition, administrative controls, such as all vessels being required to have a Garbage Management Plan
that describes the on-board controls for preventing unplanned discharges, will minimise the risk of the
hazardous liquid being accidentally discharged through mishandling or poor storage.

Other management controls that have been implemented include vessel maintenance systems, chemical
management procedures, spill clean-up equipment and Shipboard Marine Pollution Emergency Plan
(SMPEP)/OPEPs not only to minimise the risk of an accidental release, but also to reduce the impact in the
event that a release does occur.

Containment of small spills from bunding, inherent in the design of vessels and from spill containment kits
onboard these vessels (detailed in the SMPEP) provides a barrier to any spills reaching the marine
environment. The inspection and maintenance of bunding and drainage systems and of spill response kits
provides assurance that these are available to contain spills in the event of a small leak. It is considered that
barriers in place to contain spills would prevent spills from reaching the marine environment and thus it is
considered that there are no further controls that would offer a further benefit to the environment.

A thorough set of controls has been proposed to ensure the risks of minor hazardous liquid spills and leaks
occurring and subsequent impacts are minimised. The resulting impacts to marine fauna that could
potentially result from a spill of this size would be minor, with impacts restricted to a small number of
individuals within a localised area.

The controls proposed are in line with applicable actions described in relevant recovery plans and
conservation advice to reduce the risk of habitat degradation and deteriorating water quality (for example,
from pollution) to a level considered to be ALARP by Santos. The assessed residual risk for this impact is low
and cannot be reduced further. It is considered therefore that the impact of the activities conducted is ALARP.
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7.4.6 Acceptability evaluation

Is the risk ranked between Very Low to Yes — maximum hazardous liquid release (surface) residual risk is
Medium? ranked Low.

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

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment Procedure,
which considers principles of ecologically sustainable
development.

Are risks and impacts consistent with the
principles of ecological sustainable
development?

Yes — management consistent with Marine Order 94 (Marine
pollution prevention — packaged harmful substances) and with
relevant recovery plans and conservation advices for species that
may occur in the operational area (Table 3-10).

Relevant species Recovery Plans, Conservation Management
Plans and management actions, including but not limited to:

+  Recovery Plan for Marine Turtles in Australia (DoEE,
2017a)

+  Approved Conservation Advice for Megaptera

Are risks and impacts consistent with relevant )
novaeangliae (humpback whale) (TSSC, 2015d)

legislation, international agreements and
conventions, guidelines and codes of practice +  Approved Conservation Advice for Rhincodon typus
(including species recovery plans, threat (whale shark) (TSSC, 2015a)

abatement plans, conservation advice and + Conservation Management Plan for the Blue Whale,
Australian Marine Park zoning objectives)? 2015-2025 (DokE, 2015b)

+ Approved Conservation Advice for Balaenoptera
borealis (sei whale) (TSSC, 2015c)

+ Approved Conservation Advice for Balaenoptera
physalus (fin whale) (TSSC, 2015b)

+ Recovery Plan for the White Shark (Carcharodon
carcharias) (DSWEPaC, 2013a)

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

Are risks and impacts consistent with Santos’

Environment, Health and Safety Policy? Yes — aligns with Santos’ Environment, Health and Safety Policy.

Are risks and impacts consistent with

. Yes — no concerns raised.
stakeholder expectations?

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

Yes — see ALARP above.

With the controls in place to prevent an accidental release of small volumes of non-hydrocarbon liquids and
chemicals and the negligible impacts predicted from an unplanned release of such material, the risk to the
marine environment is considered low. Potential risks are unlikely to be greater than those caused by other
commercial marine vessels or offshore petroleum activities in deep water.

The materials will be managed in accordance with relevant legislation and standards and Santos procedures.
The small volumes negate the need for any further contingencies to be in place that are included for some
of the larger spill scenarios associated with the activity.
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With the controls in place to prevent accidental spills and the low impacts predicted from a spill of this size,
the environmental risk of using and handling the required chemicals is considered ALARP and
environmentally acceptable.

7.5 Overview of unplanned release of hydrocarbons

There is the potential for loss of well control (subsea and surface) resulting in a loss of liquid condensate, in
addition to loss of containment of marine diesel due to a vessel collision event or refuelling activities within
the operational area. Liquid condensate and diesel spill trajectory modelling were used to predict the
potential extent of a worst case spill event for both the MDO spills and LOWC scenarios at three locations
within the operational area (GHD, 2021).

7.5.1 Spill scenario selection

7.5.1.1 Loss of well control

Santos has identified a loss of well control as the worst-case type of credible oil release scenario that could
potentially occur during the activity. A LOWC incident may discharge directly to the sea surface or at the
seabed, depending on the type of failure that occurs. The following worst-case credible LOWC oil spill
scenarios were assessed:

+ A LOWC with the release of 13,102,831 STB (2,083,121 m3) liquid condensate and 22,971 MMscf
(650 million sm?) gas at the seabed.

+ A LOWC with the release of 12,889,832 STB (2,049,258 m3) liquid condensate and 22,614 MMscf
(640 million sm?) gas at the sea surface.

7.5.1.2 Vessel collision

It is considered credible that a release of MDO to the marine environment could occur from a collision
between the activity vessels and an errant third party vessel. Such events could have sufficient impact to
result in the rupture of a diesel tank leading to a loss of integrity. This is considered credible given the diesel
tanks may not be protected or double-hulled, and fuel tank ruptures resulting in a hydrocarbon release have
occurred before within the maritime industry.

The AMSA (2015) Technical Guidelines for Preparing Contingency Plans for Marine and Coastal Facilities
recommend that the spill scenario for modelling and impact assessment should be based on the largest single
fuel tank volume. The specific vessel to undertake the activity is yet to be confirmed; however, a review of
available vessels indicated that the largest single fuel tank is likely to be up to 250 m3?in capacity. Although
the likely vessel’s largest fuel tank will be smaller, a conservative modelled spill volume of 329 m3 has been
used for this EP.

7.5.1.3 Refuelling

A minor spill (approximately 37.5 m3) of MDO could occur during vessel to MODU refuelling resulting in a
discharge of hydrocarbons to the marine environment at the sea surface. Spills during refuelling can occur
through several pathways, including fuel hose breaks, coupling failure or tank overfilling.

Spills resulting from overfilling will be contained within the vessel drains and slops tank system. In the event
that the refuelling hose is ruptured, the fuel bunkering activity will cease by turning off the pump, the fuel
remaining in the transfer line will escape to the environment as well as fuel released prior to the transfer
operation being stopped. The AMSA (2015) Technical Guidelines for Preparing Contingency Plans for Marine
and Coastal Facilities provides guidance for calculating a maximum credible spill volume for a refuelling spill.
The guidance provided by AMSA (2015) for a refuelling spill under continuous supervision is considered
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appropriate given refuelling will be constantly supervised. The maximum credible spill volume during
refuelling is calculated as: transfer rate (150 m3/hr) x 15 minutes of flow. The detection time of 15 minutes
is seen as conservative but applicable following failure of multiple barriers, followed by manual detection
and isolation of the fuel supply.

7.5.2 Spill modelling overview

To determine the spatial extent of impacts from potential hydrocarbon spills, modelling was completed for
the vessel collision and LOWC scenarios (GHD 2021). A surface spill of MDO during refuelling is considered
relatively small in comparison to a surface spill of MDO during a vessel collision. It is therefore assumed that
the extent of a hydrocarbon spill during refuelling would remain within the extent of the worst case spill
trajectory of diesel from a vessel collision, subsequently, modelling of a smaller spill was not conducted.

Far-field spill modelling was performed with OSCAR. The model was configured in stochastic mode to
simulate a range of environmental conditions. The start dates for the stochastic simulations were staggered
approximately fortnightly across five years of hydrodynamic and wind data. A total of 150 individual
‘realisations’ made up the full stochastic simulation set for each of the spill scenarios. In total, three locations
were selected to simulate a potential spill site, those closest to sensitive receptors that also covered the
extent of were chosen.

Table 7-6: Summary of modelling locations

Modelling Location Name Reasoning for location selection — closest sensitive receptors
Bedout West Closest point to southern AMPs for example, Dampier

Bedout North Closest point to Rowley Shoals MP and Argo-Rowley Terrace AMP

Bedout South Closest point to Eighty Mile Beach, Eighty Mile Beach AMP and Bedout Island

* Note that above locations were also selected to cover the extent of the operational area.

For each set of 150 stochastic realisations, OSCAR spatially tracked the surface oil, total submerged oil in the
water column, dissolved oil and oil on shorelines. The ‘total submerged oil’ is comprised of dissolved oil and
entrained oil (or droplets), and therefore provides a conservative (over) representation of the NOPSEMA
(2019a) thresholds for entrained oil.

The outputs of this modelling showed a number of different possible outcomes of a spill, which were then
analysed to determine the concentrations of hydrocarbon at each grid cell of the model, providing
information about the probability of contact and concentration at contact of hydrocarbons across the EMBA.

Deterministic modelling was also performed to understand the potential area of influence that could be
expected from a single spill event. The worst case deterministic scenario (highest mass of oil ashore) resulted
from run #30 of the Bedout South surface LOWC (Figure 3-1).

7.5.2.1 Loss of well control spill modelling

Volume and type of release

Hydrocarbons that could be released to the environment are natural gas and hydrocarbon liquid
(condensate) from a surface or subsea blowout. Quantitative hydrocarbon spill modelling was undertaken
for the worst-case subsea and surface spill discharge rates and volumes from three locations within the EMBA
to inform the environmental impact assessment and to assist with emergency planning. Key parameters for
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each scenario modelled are given in Table 7-7 on the basis of Santos’ Bedout Multi Well EP Worst Case
Discharge Technical File Note. Rev 0, October 2020 and include:

+ Worst-case seabed discharge cumulative volumes of up to 13,102,831 STB and 22,971 MMscf of
condensate and gas respectively may be released to the marine environment until well control can be

re-established.

+ The worst-case sea surface discharge cumulative volumes are predicted to be similar with up to
12,889,832 STB and 22,614 MMscf of condensate and gas, respectively.

Table 7-7: Summary of spill scenarios modelled for surface and subsea loss of well control scenarios at
each location

Spill Scenario

Depth of release

Surface Blowout

Sea Surface

Subsea Blowout

Seabed @ 71 m

Total volume of condensate

12,889,832 STB
2,049,258 m3

13,102,831 STB
2,083,121 m3

Total volume of associated gas

22,614 MMscf

22,971 MMscf

640,343,010 sm? 650,452,125 sm?
Time of year All *
Spill duration 77 days
Modelling duration 112 days**

* The stochastic model was run based on drilling occurring at any time of the year, with 120 realisations per scenario.

**Five weeks following end of spill to allow hydrocarbons to undergo fate and transport processes sufficiently to define the environment at risk.

7.5.3 Hydrocarbon characteristics

7.5.3.1 Condensate

The hydrocarbon type for the LOWC scenarios was identified by Santos as Caley (named ‘Caley Crude’ in
Intertek [2020]). However, Intertek (2020) also refers to the oil as a condensate and the hydrocarbon
properties are mode aligned with a condensate. An assay report (Intertek, 2020) with information on the
physical and chemical properties of the condensate was provided by Santos. Key physical/chemical
properties of Caley from the assay report are shown in Table 7-8.

Table 7-8: Properties of Caley (Intertek, 2020)

Parameter

API Gravity

Specific Gravity

Wax Content (%)

Pour Point (°C)

Asphaltene (%)

Viscosity (cSt)

Source: GHD (2020)

Less than -15

Less than 0.5

1.878 (@ 20°C)

Oil spill modelling in OSCAR is undertaken by selecting a hydrocarbon analogue from within the SINTEF Oil
Library that provides the best match to the expected (target) hydrocarbon. The Foundation for Scientific and
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Industrial Research at the Norwegian Institute of Technology’s (SINTEF) LAVRANS condensate was selected
as the modelling analogue for Caley given the similarity of the parameters for the hydrocarbon type.

7.5.3.1.1 Condensate weathering

Evaporation is the primary weathering mechanism for volatile condensates such as LAVRANS (the Caley
analogue). Under low wind speeds of 1 m/s, approximately 65% of the surface slick is predicted to evaporate
after five days (120 hours) while wind-driven dispersion into the water column does not occur under these
relatively calm conditions. Under moderate wind speeds of 5 m/s, approximately 62% of the surface slick,
which is slightly lower than the calm condition (1 m/s winds) due to wind-driven dispersion of a significant
portion of the oil (35% by 48 hours and 38% after 72 hours) into the water column which reduces the amount
of surface oil available for evaporation. High wind speeds of 10 m/s are predicted to rapidly (after only
12 hours) disperse (45%) and evaporate (55%) the oil with no surface slick remaining. These are shown in
Figure 7-1.

LAVRANS has a negligible tendency for emulsion formation (0% water content in the slick predicted under
the wind conditions assessed).

The viscosity of the surface slick was predicted to increase to approximately 26 cP after 12 hours for the high
wind (10 m/s) scenario (after which time the remaining surface slick is entirely entrained by wind activity)
and up to approximately 36 cP after five days (120 hours) for the low wind (1 m/s) scenario, with additional
weathering and viscosity increase anticipated to occur beyond this time. Similarly, the pour point increases
as the oil weathers, reaching 29°C after 12 hours for high winds (10 m/s) and 33°C after five days (120 hours)
for low winds (1 m/s). These viscosity and pour point changes within the first five days are not likely to impact
the efficacy of response measures (e.g., dispersant application) on reducing surface oil.
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Figure 7-1: Simulated weathering of the SINTEF LAVRANS hydrocarbon for constant wind speeds of 1 m/s
(top), 5 m/s (middle) and 10 m/s (bottom) (GHD, 2021)
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7.5.3.2 Marine diesel

International Tanker Owners Pollution Federation (2011) and the Australian Marine Qil Spill Centre (AMOSC,
2011) categorise diesel as a light ‘group I’ hydrocarbon. In the marine environment, a 5% residual of the total
quantity of diesel spilt will remain after the volatilisation and solubilisation processes associated with
weathering. In the marine environment, diesel is expected to behave as follows:

+ Diesel will spread rapidly in the direction of the prevailing wind and waves.

+ Evaporation will be the dominant process contributing to the fate of spilled diesel from the sea surface
and will account for 60 to 80% reduction of the net hydrocarbon balance.

+ The evaporation rate of diesel will increase in warmer air and sea temperatures.

+ Diesel residues usually consist of heavy compounds that may persist longer and will tend to disperse as
oil droplets into the upper layers of the water column.

A surface release of 329 m3 of diesel was modelled from the vessel. Upon release, the diesel is forecast to
spread rapidly out to a thin film on the sea surface, and evaporation is forecast to remove approximately
50% of the released volume within several days of release. The diesel will also become increasingly subject
to entrainment into the water column as the density increases after losing the lighter components through
evaporation (GHD, 2021).

A summary of the representative characteristics of diesel, as assessed in this EP, is provided in Table 7-9.

Table 7-9: Summary of diesel characteristics (SINTEF)

Parameter

API Gravity 36.4

Specific Gravity 0.843

Wax content (%) 0.05

Pour Point (°C) Less than -36

Asphaltene (%) Less than 0.05

viscosity (cSt) 3.9 (@ 20°C)

Source: GHD (2020)
7.5.3.2.1 Marine diesel weathering

A preliminary analysis of hydrocarbon weathering for marine diesel was undertaken with the SINTEF Oil
Weathering Model (OWM) (GHD, 2021). The OWM predicts the fate of spilled hydrocarbons under
steady-state met-ocean conditions. OWM simulations were run for sustained wind speeds of 1 m/s (low
winds), 5 m/s (moderate winds) and 10 m/s (high winds). The OWM simulations are based on 100 m? of
hydrocarbon released instantaneously onto the sea surface.

The results of the weathering analyses are presented in Figure 7-2 Marine diesel is a moderate weight and
moderately persistent oil in the marine environment. Under low winds (1 m/s), 60% of the surface slick is
predicted to remain after 120 hours (five days). Under moderate winds (5 m/s), 40% of the initial surface slick
is predicted to remain after 24 hours, decreasing further to approximately 10% after 48 hours and
approximately 1% after 72 hours. With high winds (10 m/s), the surface slick is predicted to almost entirely
evaporate (approximately 20 to 25%) and disperse (approximately 75 to 80%) after 12 hours. Marine diesel
has a very low tendency for emulsion formation with only approximately 1% water content entrained into
the surface slick after 120 hours across the three constant wind assessment conditions.
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Figure 7-2: Simulated weathering of the SINTEF marine diesel (IKU) hydrocarbon for constant wind
speeds of 1 m/s (top), 5 m/s (middle) and 10 m/s (bottom) (GHD, 2021)
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7.5.4 Hydrocarbon exposure values

To inform the impact assessment it is important to understand the profile of the concentrations of
hydrocarbons after a spill. To do this NOPSEMA recommends identifying hydrocarbon exposure values that
broadly reflect the range of consequences that could occur at certain concentrations (NOPSEMA, 2019a). The
exposure values that have been applied to this EP are described below.

The EMBA shown in Figure 3-2 was identified using low exposure values. These low exposure values are not
considered to be representative of a biological impact, but they are adequate for identifying the full range of
environmental receptors that might be contacted by surface and/or subsurface hydrocarbons (NOPSEMA,
2019a) and a visible sheen.

To inform impact assessment, exposure values that may be representative of biological impact have also
been identified. These are called ‘moderate exposure values’ (defined by the MEVA) and ‘high exposure
values’ (defined by the HEVA) and are shown in Figure 3-2. Moderate and high exposure values are modelled
for each fate of hydrocarbon to identify what contact is predicted for surface (floating oil), subsurface
(entrained oil and dissolved aromatic hydrocarbons), and shoreline accumulation of hydrocarbon at
sensitivities.

Determining exposure values that may be representative of biological impact is complex since the degree of
impact will depend on the sensitivity of the receptors contacted, the duration of the exposure and the toxicity
of the hydrocarbon type making the contact. The toxicity of a hydrocarbon will also change over time, due to
weathering processes altering the composition of the hydrocarbon. To identify appropriate exposure values
Santos has considered the advice provided by NOPSEMA Bulletin #1 Qil Spill Modelling (NOPSEMA, April
2019) and scientific literature. The selected hydrocarbon exposure values are discussed in Table 7-10 to
Table 7-13. These tables explain how the exposure value is relevant to the risk evaluation and provides
context on how that exposure value is used to inform response planning (which is addressed further in the
OPEP).
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Table 7-10: Floating hydrocarbons exposure values

Surface Oil Exposure Description
Concentration Value
(8/m?)

1 Low Risk Evaluation

It is recognised that a lower floating oil concentration of 1 g/m? (equivalent to a
thickness of 0.001 mm or 1 ml of oil per m?) is visible as a rainbow sheen on the sea
surface. Although this is lower than the exposure value for ecological impacts, it may
be relevant to socio-economic receptors and has been used as the exposure value to
define the spatial extent of the environment that might be contacted (EMBA) from
floating oil.

Response Planning

Contact at 1 g/m? (as predicted by oil spill trajectory modelling) is used as a
conservative trigger for activating scientific monitoring plans as detailed in the
OPEP.

WL SE Risk Evaluation

There is a paucity of data on floating oil concentrations with respect to impacts to
marine organisms. Hydrocarbon concentrations for registering biological impacts
resulting from contact of surface slicks have been estimated by different researchers
at about 10 to 25 g/m? (French et al., 1999; Koops et al., 2004; NOAA, 1996). The
impact of floating oil on birds is better understood than on other receptors. A
conservative exposure value of 10 g/m? has been applied to impacts from surface
hydrocarbons (floating oil) in this EP. Although based on birds, this hydrocarbon
exposure value is also considered appropriate for turtles, sea snakes and marine
mammals (NRDAMCME, 1997).

This value has been used to define the MEVA in Section 3.
Response Planning

Contact at 10 g/m? is not specifically used for spill response planning.

Risk Evaluation

At greater thicknesses the potential for impact of surface oil to wildlife increases. All
other things being equal, contact to wildlife by surface oil at 50 g/m? is expected to
result in a greater impact.

Response Planning

Containment and recovery effectiveness drops significantly with reduced oil
thickness (McKinney et al., 2017; NOAA, 2014). McKinney et al. (2017) tested the
effectiveness of various oil skimmers at various oil thicknesses. Their results showed
that the oil recovery rate of skimmers dropped significantly when oil thickness was
less than 50 g/m? (less than Bonn Agreement Code 4). Hence, 50 g/m? has been set
as a guide for planning effective containment and recovery operations.

Similarly, surface oil greater than 50 g/m? (Bonn Agreement Code 4/5 and
equivalent to oil observed as discontinuous or continuous true colour) is considered
to be a lower limit for effective dispersant operations and is therefore considered
for planning.

It is noted that the modelling undertaken for Reindeer location within Area B used a
lower exposure level of 25 g/m? and is therefore more conservative.
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Table 7-11: Shoreline hydrocarbon accumulation exposure values

Shoreline Exposure
Accumulation Value

(8/m?)
10 Low

Moderate

Santos Ltd | SO-00-BI-20003

Description

Risk evaluation

An accumulated concentration of oil above 10 g/m? on shorelines is considered to
represent a level of socio-economic effect (NOPSEMA, 201b9). For example,
reduction in visual amenity of shorelines. This value has been used in previous
studies to represent a low contact value for interpreting shoreline accumulation
modelling results (French-McCay, 2005a, 2005b).

Response planning

Not specifically used for response planning because below the limit that can be
effectively cleaned.

Risk evaluation

The impact exposure value for exposure to hydrocarbons stranded on shorelines is
derived from levels likely to cause adverse impacts to marine or coastal fauna and
habitats. These habitats and marine fauna known to use shorelines are most at risk
of exposure to shoreline accumulations of oil, due to smothering of intertidal
habitats (such as mangroves and emergent coral reefs) and coating of marine fauna.
Environmental risk assessment studies (French-McCay, 2009) report that an oil
thickness of 0.1 mm (100 g/m?) on shorelines is assumed as the lethal exposure
value for invertebrates on hard substrates (rocky, artificial or man-made) and
sediments (mud, silt, sand or gravel) in intertidal habitats. Therefore, a conservative
exposure value for impacts of 100 g/m? has been applied to impacts from shoreline
accumulation of hydrocarbons. This value has has been used to define the MEVA in
Section 3.

Response planning

A shoreline concentration of 100 g/m?, or above, is likely to be representative of the
minimum limit that the oil can be effectively cleaned according (AMSA, 2015;
NOPSEMA, 2019) and is therefore used as a guide for shoreline clean-up planning.
This exposure value equates to approximately % a cup of oil per square metre of
shoreline contacted.

Risk evaluation

At greater thicknesses, the potential for impact of accumulated oil to shoreline
receptors increases. All other things being equal, accumulation of oil above
1000 g/m? is expected to result in a greater impact.

Response planning

As oil increases in thickness the effectiveness of oil recovery techniques increases.
This value can therefore be used to prioritise oil recovery efforts, assuming oil
recovery is deemed to have an environmental benefit.
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Table 7-12: Dissolved aromatic hydrocarbon exposure values

Dissolved Exposure Description
hydrocarbons Value
(ppb)

6 Low Risk evaluation

Dissolved Aromatic Hydrocarbons (DAH) include the monoaromatic hydrocarbons
(compounds with a single benzene ring such as benzene, toluene, ethyl benzene,
and xylenes) and polycyclic aromatic hydrocarbons [PAHs] (compounds with multiple
benzene rings such as naphthalenes and phenanthrenes). These compounds have a
greater bioavailability that other components of oil and are considered to be main
contributors to oil toxicity. The toxicity of DAHs is a function of the concentration
and the duration of exposure by sensitive receptors with greater concentration and
exposure time causing more severe impacts. Typically tests of toxicity done under
laboratory conditions measure toxicity as proportion of test organisms affected (for
example, 50% mortality or LC50) at the end of a set time period, often 48 or 96
hours.

French-McCay (2002) in a review of literature, reported LC50 for dissolved PAHs with
96 hour exposure, range between 30 ppb for sensitive species (2.5th-percentile
species) and 2,260 ppb for insensitive species (97.5th-percentile species), with an
average of about 250 ppb. The range of LC50s for PAHs obtained under turbulent
conditions (this includes fine oil droplets) was 6 ppb to 410 ppb with an average of
50 ppb (French-McCay, 2002).

More recently, French-McKay (2018) described in-water thresholds as 10 — 100 ug /
L (equivalent to ppb). Regarding the effect of UV on PAH toxicity, French-McKay et al
(2018) uses the findings of DWH NRDA Trustees (2016) to adjust for this affect by
reducing the water column exposure thresholds by 10 x in the top 20 m of the water
column.

The dissolved hydrocarbon 10 ppb exposure value has been used to inform the
EMBA within Section 3. An exposure value of 10 ppb is appropriate as it is
concentration that could have some potential negative effect.

Response planning

Contact at 10 ppb (as predicted by oil spill trajectory modelling) is used as a trigger
for activating scientific monitoring plans as detailed in the OPEP. Establishes
planning area for scientific monitoring based on potential for exceedance of water
quality triggers (NOPSEMA, 2019).

\[T[E1- Risk evaluation

Approximates potential toxic effects, particularly sublethal effects to sensitive
species (refer to above text). Consistent with NOPSEMA (2019). This value has been
used to define the MEVA in Section 3.

Response planning

Encompassed by response to 10 ppb. There is nothing different for higher exposure
values.

Risk evaluation

Approximates toxic effects including lethal effects to sensitive species (NOPSEMA,
2019).

Response planning

Encompassed by response to 10 ppb. There is nothing different for higher exposure
values.
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Table 7-13: Entrained hydrocarbon exposure values

Entrained Exposure Description
hydrocarbons Value

(ppb)

10 Low Risk evaluation

Entrained hydrocarbons, as opposed to DAHs, are oil droplets suspended in the water
column and insoluble. Entrained hydrocarbons are not as bioavailable to marine
organisms compared to DAHs and on that basis are considered to be a less toxic,
especially over shorter exposure time frames. Entrained hydrocarbons still have
potential effects on marine organisms through direct contact with exposed tissues
and ingestion (NRC, 2005). However, the level of exposure causing effects is
considered to be considerably higher than for DAHs.

Much of the published scientific literature does not provide sufficient information to
determine if toxicity is caused by entrained hydrocarbons, but rather the toxicity of
total oils which includes both dissolved and entrained components. Variations in the
methodology of the total water accommodated fraction (entrained and dissolved)
may account for much of the observed wide variation in reported exposure values,
which also depend on the test organism types, duration of exposure, oil type and the
initial oil concentration. Total oil toxicity acute effects of total oil as LC50 for molluscs
range from 500 to 2000 ppb (Clark et al., 2001; Long and Holdway, 2002). A wider
range of LC50 values have been reported for species of crustacea and fish from 100 to
258,000,000 ppb (Gulec et al., 1997; Gulec and Holdway, 2000; Clark et al., 2001) and
45 to 465,000,000 ppb (Gulec and Holdway, 2000; Barron et al., 2004), respectively.

The 10 ppb exposure value represents the very lowest concentration and corresponds
generally with the lowest trigger levels for chronic exposure for entrained
hydrocarbons in the ANZECC & ARMCANZ (2000) water quality guidelines. This is
consistent with NOPSEMA (2019) guidance.

Response planning

Contact at 10 ppb (as predicted by oil spill trajectory modelling) is used as a trigger for
activating scientific monitoring plans as detailed in the OPEP. Establishes planning
area for scientific monitoring based on potential for exceedance of water quality
triggers (NOPSEMA, 2019).

\[T (=1 Risk evaluation

The 100 ppb exposure value is considered to be more representative of sub-lethal
impacts to most species and lethal impacts to sensitive species based on toxicity
testing as described above. This is considered conservative as toxicity to marine
organisms from oil is likely to be driven by the more bioavailable dissolved aromatic
fraction, which is typically not differentiated from entrained oil in toxicity tests using
water accommodated fractions (WAFs). Given entrained oil is expected to have lower
toxicity than dissolved aromatics, especially over time periods where these soluble
fractions have dissolved from entrained oil, the higher Moderate exposure value for
entrained oil over DAH (100 versus 50 ppb) is considered appropriate. This value has
been used to define the MEVA in Section 3.

Response planning

Encompassed by response to 10 ppb. There is nothing different for higher exposure
values.

Hydrocarbon exposure values for surface oil, entrained oil, DAH and hydrocarbons ashore have been used to
define the spatial extent of the EMBA (see also Section 3.1), as shown in Figure 3-1.
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7.5.5 Spill risk assessment approach

The spill risk assessment approach adopted is based on Santos’ Qil Spill Risk Assessment and Response
Planning Procedure (QE-91-11-20003).

A consistent risk assessment approach is applied to unplanned hydrocarbon release scenarios. The spill risk
assessment approach is based on Santos’ Oil Spill Risk Assessment and Response Planning Procedure
(QE-91-11-20003). The procedure describes the spill risk assessment process as follows:

+ ldentify the spatial extent of the EMBA. This has been completed for this EP as part of the assessment of
the existing environment and receptors that are known to occur or may occur within the EMBA are
described in Section 3.2 and Appendix D.

+ ldentify areas of high environmental value (HEV) within the EMBA (HEVs are described in Section 7.5.5.2).

+ ldentify and then risk assess hot spots. Hot spots are effectively a subset of HEVs, and their determination
is described in Section 7.5.5.3.

+ ldentify priorities for protection (for consideration of spill response strategies in the OPEP).

7.5.5.1 Spill environment that may be affected

Defining the EMBA by an oil spill is the first step in oil spill risk and impact assessment. For activities where
there is the potential for multiple spill scenarios, the spill scenario, or combination of spill scenarios, resulting
in the greatest spatial extent is used to define the overall EMBA for the activity. The EMBA is further described
in Section 3.1. To determine the potential impact to receptors within the EMBA, the MEVA is used to
determine them as described in Section 3.1.

7.5.5.2 Areas of high environmental value

Santos has predetermined areas of HEV (Figure 7-3 and Figure 7-4) along the Western Australian coastline
by ranking these areas based on:

+ Protected area status — This is used as an indicator of the biodiversity values contained within that area,
where a World Heritage Area, Ramsar Wetland and Marine Protected Area will score higher than areas
with no protection assigned.

+ BIAs of listed threatened species — These are spatially defined areas where aggregations of individuals of
a species are known to display biologically important behaviour, such as breeding, feeding, resting or
migration. Each one of these within the predefined areas contributes to the score.

Further input to determine areas of HEV included:

+ sensitivity of habitats to impact from hydrocarbons in accordance with the guidance document Sensitivity
Mapping for Oil Spill Response produced by IPIECA, the International Maritime Organisation and
International Association of Oil and Gas Producers

+ sensitivities of receptors with respect to hydrocarbon-impact pathways

+ status of zones within protected areas (IUCN (1A) and sanctuary zones compared to IUCN (VI) and
multiple use zones)

+ listed species status and predominant habitat (surface versus subsurface)

+ social values, socio-economic and heritage features (such as commercial fishing, recreational fishing,
amenities, aquaculture).
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Tallied scores for each predefined area along the Western Australian coastline were then ranked from 1to 5,
with an assignment of 1 representing areas of the highest environmental value and those with 5 representing
the areas of the lowest environmental value.

7.5.5.3 Hot spots

While the entire MEVA will be considered during risk assessment and spill response planning, it is best
practice to concentrate greatest effort and level of detail on those parts of the EMBA that have the:

+ greatest intrinsic environmental value — considered by Santos to be HEV areas ranked 1 to 3
+ highest probability of contact by oil (either floating, entrained or dissolved aromatic)
+ greatest potential concentration or volume of oil arriving at the area.

These areas are termed ‘hot spots’. Defining hots pots is typically the first step in undertaking detailed spill
risk assessment and spill response planning. Hot spots are a subset of HEV areas that:

+ have the highest probability of contact (at least higher than 5%) above the impact assessment exposure
value for surface hydrocarbons and shoreline accumulation based on modelling results

+ receive the greatest concentration or volume of oil, either floating or stranded oil, entrained oil or DAH
above contact exposure values described in Section 7.5.4.

7.5.5.4 Priorities for protection

For the purposes of a spill response preparedness strategy, it is not necessary for all hot spots to have detailed
planning. For example, wholly submerged hot spots may only be contacted by entrained oil, and the response
would be largely to implement scientific monitoring to determine impact and recovery. Hot spots with
features that are not wholly submerged (emergent features) should have specific spill response planning
conducted. This final determination of ‘Priority for Protection’ sites, for the oil spill response strategy, is
based on the worst-case estimate of floating oil concentration, shoreline loading and minimum contact time
at exposure value concentrations. An assessment of each protection priority will be undertaken to determine
the most appropriate spill response strategies based on the type of oil and the values of the protection
priority area. This can be done through a strategic NEBA approach.
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Figure 7-3: High environmental values within the northern part of the environment that may be affected
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Figure 7-4: High environmental values within the southern part of the environment that may be affected
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7.5.5.5 Potential hydrocarbon impact pathways

To help inform the hydrocarbon spill risk assessment receptors within the EMBA and potential impact
pathways have been defined (Table 7-14). The potential impact pathways consider physical and chemical
pathways. Physical pathways include contact from floating oil, accumulated shoreline oil, or entrained oil
droplets. Chemical pathways include ingestion, inhalation or contact from any hydrocarbon phase. These are
summarised in Table 7-14 and the information is drawn upon within the hydrocarbon risk assessment for the
spill scenario. Table 7-15 further describes the nature and scale of the hydrocarbon spills for this activity on
marine fauna and socio-economic receptors found within the MEVA.
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Table 7-14: Physical and chemical pathways for hydrocarbon exposure and potential impacts to receptors

Physical pathway

Potential impacts

Chemical pathway

Potential impacts

Rocky shorelines

Shoreline loading and attachment may
result in thin and sporadic coating of
hydrocarbon residues. Degree of oil
coating is dependent upon the energy of
the shoreline area, the type of the rock
formation and continual biodegradation
of the oil.

Impacts to flora (mangroves)
and fauna further described
below.

Chemical pathway to fauna and
flora via adsorption through
cellular membranes and soft
tissue, ingestion, irritation/
burning on contact and
inhalation.

Impacts to flora (mangroves) and
fauna further described below.

Sandy beaches

Shoreline loading and water movement
may allow hydrocarbon residue to filter
down into sediments, continue to
biodegrade on the surface or remobilise
into surf zone. Degree of loading is
dependent upon the energy and tidal
reach of the shoreline, the type of the
sandy shore and continual weathering of
the oil.

Indirect impacts to nesting
and foraging habitats for birds
and turtles. Direct impacts to
infauna.

Chemical pathway to fauna and
flora via adsorption through
cellular membranes and soft
tissue, ingestion,
irritation/burning on contact and
inhalation.

Indirect impacts to nesting and
foraging habitats for birds and
turtles. Direct impacts (mortality)
to infauna through toxic effects
and smothering.

Intertidal platforms

Shoreline loading and water movement
may allow hydrocarbon residue to filter
down into sediments or continue to
biodegrade on the surface or remobilise
into surf zone. Degree of loading is
dependent upon the energy and tidal
reach of the shoreline, the type of the
substrate and continual weathering of the
oil.

Indirect impacts to foraging
habitats for birds and turtles.
Direct impacts to infauna.

Chemical pathway to fauna and
flora via adsorption through
cellular membranes and soft
tissue, ingestion,
irritation/burning on contact and
inhalation.

Indirect impacts to foraging
habitats for birds. Direct impacts
(mortality) to infauna through
toxic effects and smothering.
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Potential impacts

Chemical pathway
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Potential impacts

Shallow sub-tidal soft
sediments

Hydrocarbon residue in the shallow
waters adjacent to shorelines may settle
to filter down into sediments. Degree of
loading is dependent upon the energy and
tidal reach of the shoreline, the type of
the substrate and continual weathering of
the oil.

Indirect impacts to foraging
habitats for turtles and fish.
Direct impacts to infauna.

Adsorption via cellular
membranes and soft tissue,
ingestion, irritation/burning on
contact and inhalation.

Indirect impacts to foraging
habitats for turtles and fish.
Direct impacts (mortality) to
infauna through toxic effects and
smothering.

Mangroves

Coating of root system reducing air and
salt exchange. Degree of coating is
dependent upon the energy and tidal
reach of the shoreline, the type of the
substrate and continual weathering of the
oil.

Yellowing of leaves.
Defoliation.

Increased sensitivity to
stressors.

Tree death.
Reduced growth.
Reduced reproductive output.

Reduced seed viability.

External contact by oil and
adsorption across cellular
membranes.

Yellowing of leaves.

Defoliation.

Increased sensitivity to stressors.
Tree death.

Reduced growth.

Reduced reproductive output.
Reduced seed viability.

Growth abnormalities.

Seagrasses and
macroalgae

Coating of leaves/thalli reducing light
availability and gas exchange. Degree of
coating depends upon the energy and
tidal reach of the shoreline, the type of
the receptor and continual weathering of
the oil.

Bleaching or blackening of
leaves.

Defoliation.

Reduced growth.

External contact by oil and
adsorption across cellular
membranes.

Mortality.

Bleaching or blackening of
leaves.

Defoliation.

Disease.

Reduced growth.

Reduced reproductive output.

Reduced seed/propagule
viability.
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Receptor Physical pathway Potential impacts Chemical pathway Potential impacts
Hard corals (coral Coating of polyps, shading resulting in Bleaching. External contact by oil and Mortality.
reefs) reduction on light availability. Degree of Increased mucous production. adsorption across cellular Cell damage.
tingisd dent th t b . . .
coating Is dependent Upon the metocean Reduced growth. membranes Reduced metabolic capacity.

conditions, dilution, if corals are emergent

at all and continual weathering of the oil. Reduced immune response.

Disease.

Reduced growth.

Reduced reproductive output.
Reduced egg/larval success.

Growth abnormalities.

Non-coral benthic Coating of adults, eggs and larvae. Mortality. Ingestion and inhalation. Mortality.
invertebrates Degree of coating is dependent upon the | Behavioural disruption. External contact and adsorption Cell damage.

energy and tidal reach of the shoreline, Impaired growth. across exposed skin and cellular Reduced metabolic capacity.

the type of the receptor and continual membranes. .

. . Reduced immune response.
weathering of the oil. Uptake of DAH across cellular .
Disease.
membranes.

. . Reduced growth.
Reduced mobility and capacity

for oxygen exchange. Reduced reproductive output.

Reduced egg/larval success.
Growth abnormalities.

Behavioural disruption.
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Receptor

Sharks, rays and fish

Physical pathway

Coating of adults but primarily eggs and
larvae — reduced mobility and capacity for
oxygen exchange.

Potential impacts

Mortality.

Oxygen debt.
Starvation.
Dehydration.
Increased predation.

Behavioural disruption.

Chemical pathway

Ingestion.

External contact and adsorption
across exposed skin and cellular
membranes.

Uptake of DAH across cellular
membranes (for example, gills).

Santos

Potential impacts

Mortality.

Cell damage.

Flesh taint.

Reduced metabolic capacity.
Reduced immune response.
Disease.

Reduced growth.

Reduced reproductive output.
Reduced egg/larval success.
Growth abnormalities.

Behavioural disruption.

Birds (seabirds and
shorebirds)

Degree of coating is dependent upon the
energy and tidal reach of the shoreline,
the type of the receptor and continual
weathering of the oil.

Feather and skin irritation and
damage.

Ingestion (during feeding or
preening). External contact and
adsorption across exposed skin
and membranes.

Mortality.

Cell damage, lesions.
Secondary infections.
Reduced metabolic capacity.
Reduced immune response.
Disease.

Reduced growth.

Reduced reproductive output.
Growth abnormalities.

Behavioural disruption.
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Receptor

Physical pathway

Potential impacts

Chemical pathway

Santos

Potential impacts

Marine reptiles

Degree of coating is dependent upon the
energy and tidal reach of the shoreline,
the type of the receptor and continual
weathering of the oil.

Behavioural disruption
particularly during turtle
nesting periods.

Inhalation.
Ingestion.

External contact and adsorption
across exposed skin and
membranes.

Mortality.

Cell damage, lesions.
Secondary infections.
Reduced metabolic capacity.
Reduced immune response.
Disease.

Reduced growth.

Reduced hatchling success.
Reduced reproductive output.
Growth abnormalities.

Behavioural disruption.

Marine mammals

Fur damage and matting, reduced mobility
and buoyancy (for applicable species).

Coating of feeding apparatus in some
species (baleen whales).

Behavioural disruption such
as deviation from migration
pathways and commonly
frequented feeding grounds.

For smooth skinned marine

Inhalation.
Ingestion.

External contact and adsorption
across exposed skin and

Mortality.
Cell damage, lesions.
Secondary infections.

Reduced metabolic capacity.

membranes. .
mammals more susceptible to Reduced immune response.
chemical pathways than Disease.
physical pathways. Reduced growth.
Reduced reproductive output.
Growth abnormalities.
Behavioural disruption.
Plankton Coating of feeding apparatus. Mortality. Inhalation. Mortality.
Reduced mobility and capacity for oxygen | Behavioural disruption (for Ingestion. Impairment of biological

exchange.

example, reduced mobility).

External contact.

activities (for example, feeding,
respiration).

Reduced mobility.
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Physical pathway

Potential impacts

Chemical pathway

Santos

Potential impacts

Water quality and
sediment quality

Presence of hydrocarbon residue in the
water, which may filter down to
sediments or continue to biodegrade on
the surface.

Degree of loading in the water column is

dependent upon the influence of wave
energy and tidal range.

Impacts to flora and fauna, as
discussed in rows above.

Adsorption via cellular
membranes and soft tissue,
ingestion, irritation/burning on
contact and inhalation.

Impacts to flora and fauna, as
discussed in rows above.

Impacts to flora and fauna, as
discussed in rows above.

Protected areas

Coating of benthic habitats, shoreline
habitats and marine fauna/flora within
protected areas as discussed in rows
above.

Mortality, injury or
behavioural disruption to
marine fauna.

Death or impairment of
habitats within protected
areas.

Reduction in the quality of the
marine environment within
protected areas.

Environmental value of
protected areas is degraded.

Impacts to flora and fauna, as
discussed in rows above.

Mortality, injury or behavioural
disruption to marine fauna.

Death or impairment of habitats
within protected areas.
Reduced growth of benthic
habitats.

Reduction in the quality of the
marine environment within
protected areas.

Environmental value of
protected areas is degraded.

Socio-economic
environment
(fisheries, tourism,
shipping, defence,
shipwrecks,
Indigenous users, oil
and gas)

Presence of hydrocarbon residue in the
water, which may filter down to
sediments or continue to biodegrade on
the surface.

Coating of benthic habitats, shoreline
habitats and marine fauna/flora within
protected areas as discussed in rows
above.

Degradation of cultural or
maritime heritage sites.

Disruption to tourism,
recreation or shipping
activities.

Reduction in resource
available for commercial and
recreational fisheries.

Impacts to flora, fauna and the
physical environment as
discussed in rows above.

Commercial/recreational fish
species — refer to ‘fish’ as
discussed above.

Degradation of cultural or
maritime heritage sites.

Disruption to tourism, recreation
or shipping activities.

Reduction in resource available
for commercial and recreational
fisheries.
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Table 7-15: Nature and scale of hydrocarbon spills on environment and socio-economic receptors within the moderate exposure value area

Impacts of Hydrocarbon Spills
Receptor

Entrained and dissolved aromatic hydrocarbons in the water column Surface hydrocarbons

There is potential for localised mortality of plankton due to reduced water quality and | Plankton utilising the sea surface layer could be impacted by
toxicity. Also, through physical contact of small oil droplets, plankton mobility, feeding | floating oil.

and/or respiration may be impaired. Plankton could include the eggs and larvae of
marine invertebrates and fish and therefore entrained oil could impact on
recruitment of invertebrate/fish species. Effects will be greatest in the upper 10 m of
Plankton the water column and areas close to the spill source where hydrocarbon

(including concentrations are likely to be highest.

zooplankton, fish

Plankton could include the eggs and larvae of marine invertebrates and fish and therefore impact on recruitment of invertebrate/fish species. The
and coral larvae)

operational area has the potential to overlap with spawning of some fish species given the year round spawning of some species. In the unlikely event of a
spill occurring, fish larvae may be impacted by hydrocarbons entrained in the water column. Following a hydrocarbon release a portion of the slick will
rapidly evaporate and disperse in the offshore environment, reducing the concentration and toxicity of the spill. Maximum entrained oil concentrations
were predicted at eighty mile beach AMP. Plankton utilising the sea surface layer, as well as pelagic invertebrates, could be impacted from floating oil.
Exposure to entrained oils and DAHs may result in lethal or sub-lethal impacts to plankton or pelagic invertebrates through a direct contact pathway. Such
contact could impair the mobility, feeding and respiration of these fauna and exchange of chemicals could occur.

Lethal or sub-lethal physical and toxic effects such as irritation of eyes/mouth and At risk of direct contact with surface hydrocarbons due to chance
potential illness. of surfacing within slick. Effects include irritation of eyes/mouth
and potential illness. Surface respiration could lead to accidental
ingestion of hydrocarbons or result in the coating of sensitive
epidermal surfaces. Potential impact to feeding apparatus of some
species (baleen whales).

Marine mammals | fifteen migratory marine mammal species were identified by the PMST as occurring within the MEVA. Of these, five are listed as endangered (blue whale

and southern right whale) and three as vulnerable (humpback whale, fin whale and sei whale). The operational area and MEVA overlap with blue whale,
humpback whale and dugong BIAs (Figure 3-12 and Figure 3-13). For further information about environmental impacts to marine mammals from
hydrocarbon exposure and increased toxicity, refer to Table 7-14.

Other migratory marine mammals may encounter either surface or water column hydrocarbons in the MEVA. Dugongs may be particularly susceptible to
surface slicks, a reduction of seagrass habitat for foraging and/or ingestion of seagrass coated with oil. Dugongs occur throughout the shallow waters
between the Pilbara offshore islands and the mainland and have been observed in the shallow waters along the east coast of Barrow Island and over the
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Impacts of Hydrocarbon Spills
Receptor

Entrained and dissolved aromatic hydrocarbons in the water column Surface hydrocarbons

Lowendal Shelf. The EMBA overlaps a BIA for dugongs (Figure 3-14). Aerial surveys of dugong distribution have found that the animals occur around Barrow
Island, Airlie Island, Lowendal Islands and the Montebello Islands further offshore (Prince, 2001). Sea lions may also be encountered within the MEVA and
are susceptible to impacts from oil spill due to their fur.

Lethal or sub-lethal physical and toxic effects such as irritation of eyes/mouth and At risk of direct contact with surface hydrocarbons due to chance
potential illness. of surfacing within slick. Effects include irritation of eyes/mouth
The Recovery Plan for Marine Turtles in Australia: 2017—-2027 (CoA, 2017) highlights and potential illness. Surface respiration could lead to accidental
acute chemical discharge as one of several threats to marine turtles. ingestion of hydrocarbons or result in the coating of sensitive

epidermal surfaces.

Contact with hydrocarbons that have accumulated on shorelines
particularly at nesting beaches. Oiling of eggs/hatchlings may
occur. Shoreline hydrocarbons are expected to be less toxic than
fresh oils due to weathering processes such as photo oxidation and
biodegradation reducing the levels of lighter chain hydrocarbons
which are generally more toxic.

Marine reptiles Eight species of threatened marine reptile were identified as possibly being impacted by a spill. Loggerhead, green, leatherback, hawksbill, flatback and

Olive Ridley turtles are widely dispersed across the NWS and in the unlikely event of a hydrocarbon spill occurring, individuals traversing open water may
come into contact with water column or surface hydrocarbons. The MEVA overlaps with BIAs and critical habitat for five turtle species (flatback, green,
hawksbill, Olive Ridley and loggerhead) as shown in Figure 3-15 to Figure 3-18. Sea snakes are associated with the offshore reefs and banks within the
MEVA, particularly those at Ashmore, Imperieuse and Clerke Reef within the Rowley shoals, which are known for their abundance and diversity of
seasnakes. The saltwater crocodile may also occur in small numbers in the MEVA, potential impacts to the crocodile are similar to those of turtles.

Critical habitat including important nesting beaches for turtle species are present within the MEVA, including locations where spill modelling indicated the
accumulation of hydrocarbons on shorelines such as Ashmore Reef AMP (nesting green turtles and foraging for other turtle species), Eighty Mile Beach
(flatback turtle nesting) and further afield at Muiron Islands (loggerhead and green turtles) and Ningaloo Coast (loggerhead, green and hawksbill). The
highest shoreline accumulations, above the 100 g/m? exposure value, were predicted at Ashmore Reef, Rowley shoals (Clerke and Imperieuse reefs) and
Eighty Mile Beach. In the event of a spill, the presence of hydrocarbons on beaches would disrupt behaviour and potentially threaten turtle populations. For
further detailed environmental impacts to marine reptiles from hydrocarbon exposure and increased toxicity, refer to Table 7-14.
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Impacts of Hydrocarbon Spills

Entrained and dissolved aromatic hydrocarbons in the water column

Surface hydrocarbons

Birds (seabirds
and shorebirds)

Lethal or sub-lethal physical and toxic effects such as irritation of eyes/mouth and
potential illness.

May encounter entrained hydrocarbons while diving and foraging.

Particularly vulnerable to surface slicks. As most fish survive
beneath floating slicks, they will continue to attract foraging
seabirds, which typically do not exhibit avoidance behaviour.
Smothering can lead to reduced water proofing of feathers and
ingestion while preening. In addition, direct contact with
hydrocarbons can erode feathers causing chemical damage to the
feather structure that subsequently affects ability to
thermoregulate and maintain buoyancy on water.

Shorebirds may be impacted by the presence of hydrocarbons
accumulated on shorelines which may result in exposure to eggs
and ingestion by foraging individuals. Shoreline hydrocarbons are
expected to be less toxic than fresh oils due to weathering
processes such as photo oxidation and biodegradation reducing
the levels of lighter chain hydrocarbons which are generally more
toxic.

79 threatened or migratory species of seabirds and shorebirds were identified within the MEVA by the PMST (Table 3-8). Of these, only 14 species were
identified within the operational area. The wedge tailed shearwater(migratory) has foraging habitat intersecting the operational area and a BIA for
breeding/foraging within the MEVA. Migratory seabird BIAs for breeding and overlap with the operational area and MEVA (Table 3-9) therefore, species
may be impacted by surface and entrained hydrocarbons while foraging (dive and skim feeding) with higher numbers expected during the breeding periods.

Birds (seabirds and shorebirds) are highly susceptible to hydrocarbon spills, with impacts primarily attributed to oiling of birds at the sea surface from slicks
and oil on shorelines. Given the MEVA contacts multiple areas where seabirds are known for breeding including Bedout Island, Eighty Mile Beach and
Ashmore Reef, impacts to birds may include coating by oil when floating in open water, diving into open and coastal waters to feed on fish, wading and
foraging on shallow intertidal mud/sand flats or roosting on oil affected sandy beaches. Other impacts could include behavioural impacts whereby birds
avoid important nesting and migratory stop-over areas or reduced food availability if important foraging areas are impacted. For further information about
environmental impacts to seabirds/shorebirds through hydrocarbon exposure and toxicity effects, refer to Table 7-14.
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Impacts of Hydrocarbon Spills

Sharks, Rays and
Fish

Entrained and dissolved aromatic hydrocarbons in the water column Surface hydrocarbons
Hydrocarbon droplets can physically affect fish, sharks and rays exposed for an While fish, sharks and rays do not generally break the sea surface,
extended duration (weeks to months). Smothering through coating of gills can lead to | individuals may feed at the surface. For condensate/diesel spills
the lethal and sub-lethal effects of reduced oxygen exchange, and coating of body where a slick is expected to quickly disperse and evaporate,
surfaces may lead to increased incidence of irritation and infection. Fish may also prolonged exposure to surface hydrocarbons by fish, shark and ray
ingest hydrocarbon droplets or contaminated food leading to reduced growth. species is unlikely. Due to the filter-feeding nature of whale sharks
There is potential for localised mortality of fish eggs and larva due to reduced water they may be susceptible to ingesting surface hydrocarbons, both
quality and toxicity. Effects will be greatest in the upper 10 m of the water column fresh and weathered (tar balls) if feeding at the sea surface

and areas close to the spill source where hydrocarbon concentrations are likely to be | Particularly from diesel spills.
highest and therefore demersal fish communities (including those associated with the
Ancient Coastline at 125m depth contour KEF, Continental Slope Demersal Fish
Communities KEF and Ashmore Reef and Cartier Island and surrounding KEF) may be
exposed. For further information about environmental impacts to fish/sharks/rays
from hydrocarbon exposure and toxicity effects, refer to Table 7-14.

The NWS supports a diverse assemblage of fish, including 456 species of finfish, particularly in shallower water near the mainland and islands. Threatened
species identified by the PMST include the white shark, whale shark, grey nurse shark, sawfishes (freshwater, dwarf, green, narrow and large-tooth), giant
manta ray and reef manta ray, mako sharks, blind gudgeons and cave eel, porbeagle, Balston’s pygmy perch, Northern river shark and oceanic white tip
sharks which may be present in the MEVA. However, given the absence of critical habitat for most of these species, significant numbers are not expected to
be exposed to hydrocarbons in the event of a spill. These threatened and migratory fish and sharks could be present at low densities all year round within
the operational area and MEVA; however, the absence of any known feeding, resting or breeding areas means significant numbers are unlikely to be
impacted if an unplanned release were to occur.

The whale shark foraging BIA is presented in Figure 3-19 and Figure 3-20 and the main whale shark aggregation location (Ningaloo Marine Park) is more
than 500 km southwest of the operational area. The EPBC Act-listed whale shark may occur in the MEVA, particularly off the Ningaloo coastline between
March and June and is known to feed in surface waters. There is, therefore, the potential for this species to ingest oil from surface slicks with resultant
damage to gills, other tissues and organs. For further information about environmental impacts to fish/sharks/rays from hydrocarbon exposure and toxicity
effects, refer to Table 7-14.
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Impacts of Hydrocarbon Spills

Entrained and dissolved aromatic hydrocarbons in the water column Surface hydrocarbons

Commercial,
Recreational and
Traditional
Fisheries

Hydrocarbons in the water column can have toxic effects on fish (as outlined above) In addition to the effects of entrained and DAHs, exclusion zones
potentially reducing catch rates and rendering fish unsafe for human consumption. surrounding a spill can directly impact fisheries by restricting
access for fishermen. Weathered diesel slicks may form tar balls
which may result in oiling of nets and fishing infrastructure.

A number of commercial fisheries operate within the EMBA (Section 3.2.5.1). Impacts to these fisheries from a spill may range from disruption of fishing
activities caused by the physical presence of the slick, loss of (or loss of function of) coastal intertidal habitat (for example, seagrass meadows, mangrove
communities, intertidal mudflats) which may provide nursery habitat for fishery species (for example, fish and crustaceans) and contact of surface and
entrained hydrocarbons with the eggs and larvae of commercially important species. Exposure to entrained and DAHs could result in the accumulation of oil
in fish tissues to the extent that could result in hydrocarbon taint of fish flesh. Connell and Miller (1981) compiled a summary of studies listing the exposure
value concentrations at which tainting occurred for hydrocarbons. The results contained in their review indicate that tainting of fish occurs when fish are
exposed to ambient concentrations of 4 to 300 ppm (4,000 to 300,000 ppb) of hydrocarbons in the water, for durations of 24 hours or more, with response
to phenols and naphthenic acids being the strongest. Given that entrained hydrocarbons are predicted to exceed the moderate threshold at some locations
in the MEVA, hydrocarbon taint is possible in fish flesh although it is difficult to assess how long fish might be exposed for, small, less mobile fishes would
be more susceptible. It is possible that impacts could be detected to fisheries on a stock level although it is more likely that natural variation in fish
abundance would be on a greater scale than any impacts attributable to a hydrocarbon spill. This would most likely be the case for fisheries species that
utilise shallow waters around the Barrow and Montebello Islands and could occur through direct impacts to fish or to fish habitats (for example, seagrass,
coral reef, mangrove habitats).

The same negative impacts could also occur to important recreational fish species and the recreational fisheries they support although impacts to
commercial fisheries could result in the additional impact of loss of income for commercial fishers.

Recreation and

A number of tourism destinations occur within the MEVA, including Ningaloo Reef (which is within a World Heritage Area, National Heritage Place and a
Commonwealth Heritage Place) and offshore islands such as the Montebello Islands, Rowley Shoals and the Abrolhos Islands. A number of areas with high
diversity or which have unique ecological values are protected within AMPs. As well as reducing the visual amenity of these areas, a LOWC spill could

Tourism
impact the habitats and marine fauna of these areas thereby impacting the environmental values of these tourism areas. Depending upon the extent of
impact, loss of revenue to coastal towns and communities could also occur.
Multiple shipping fairways intersect the MEVA (Figure 3-27). Hydrocarbons in the Exclusion zones surrounding a spill will reduce access for shipping
Shipping water column will have no effect on shipping. vessels for the duration of the response undertaken for spill clean-

up (if applicable), vessel may have to take large detours leading to
potential delays and increased costs.
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Impacts of Hydrocarbon Spills

Entrained and dissolved aromatic hydrocarbons in the water column Surface hydrocarbons

The level of defence activities performed in the vicinity of operational area is low, though the MEVA does overlap some of the North West Exercise Area.

Defence
Interference of defence activities due to a hydrocarbon spill is expected to be minimal.
There are a number of historic (more than 75 years old) shipwrecks within the MEVA. Shipwrecks may be of important heritage value and/or act as dive
sites. Surface hydrocarbons will have no impact on shipwrecks. Hydrocarbons in the water column either as entrained oil or DAHs may extend thousands of
Shipwrecks kilometres from the release location. The potential for in-water hydrocarbons to impact on shipwrecks is poorly documented. However, it has been

proposed that exposure to oil may alter bacterial community composition (biofilms) inhabiting shipwrecks possibly altering corrosion potential (Salerno et
al., 2016).

Indigenous users

Marine resource use by Indigenous people is generally restricted to coastal waters. Fishing, hunting and the maintenance of maritime cultures and heritage
through ritual, stories and traditional knowledge continue as important uses of the nearshore region and adjacent areas. The level of activities undertaken
by indigenous users is expected to be low, although sites where accumulated oil could be at highest concentrations include Ashmore Reef which is
important to traditional Indonesian fishers and Eighty Mile Beach wetlands which are significant to local indigenous groups. Therefore, potential impacts
could be expected to indigenous users.

Existing oil and
gas activity

A number of oil and gas operators operate within the MEVA which encompasses the entire NWS with existing projects and infrastructure in place as well as
continuing drilling and exploration programs. A surface slick has the potential to disrupt activity potentially halting production or exploration with
associated economic impact. Exclusion zones surrounding spills will reduce access potentially resulting in delays to work schedules with possible
subsequent financial implications.

Marine Parks and
Commonwealth
Heritage Areas

Protected areas are described in Section 3.2.3. These areas provide key habitats that support an array of marine flora and fauna along with unique natural
phenomena.

These protected areas support all the habitats and faunal groups described above and support unique/protected habitats/marine fauna or ecological
features. Impacts to the habitat/fauna receptors described above therefore have an impact on the values of these reserves which could have flow-on
effects to tourism revenue for coastal communities that provide access to these marine reserves. The protected areas may also support
nursery/feeding/aggregation areas for fisheries species and therefore may assist in maintaining healthy fish stocks and commercial/recreational fisheries.

KEFs

KEFs overlapping the MEVA are described in Section 3.2.3.2.

While some features associated with the KEFs are subtidal or submerged and would not be directly contacted by a surface slick, they all may support
increased productivity or abundance of marine fauna that use surface waters above the features (including plankton, pelagic invertebrates and fish, marine
mammals, marine reptiles and seabirds) which may be impacted by floating oil. Impacts to these marine fauna are described above.
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Impacts of Hydrocarbon Spills

Receptor
Entrained and dissolved aromatic hydrocarbons in the water column Surface hydrocarbons
Threatened There are no threatened ecological communities within the MEVA.
Ecological

Communities
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7.5.6 Spill response strategies

Numerous oil spill response strategies are available to be implemented in the event of a spill. These are
generally strategies that have been implemented in the past or are considered good industry practice.
Section 6.5 of the OPEP provides a detailed description of the applicable response strategies for this activity,
which include, depending on the type and size of the spill:

+ source control

+ monitor and evaluate

+ chemical dispersant (surface and subsea)
+ offshore containment and recovery

+ mechanical dispersion

+ shoreline protection and deflection

+ shoreline clean-up

+ oiled wildlife

+ scientific monitoring.
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7.6 Hydrocarbon spill — loss of well control
7.6.1 Description of event

A loss of well control during drilling may occur due to a number of reasons, including:
+  shallow gas
+  well kick
+  tripping/swabbing
+ loss of primary and secondary well control
+ failure to keep the correct mud density.

In the event of a LOWC, condensate and associated gas may be released to the marine environment
with the most likely release points at either the MODU floor or seabed.

Worst-case credible spill scenarios were estimated to cover the possibility of a blowout from any well
drilled under this EP. The worst-case credible spill scenarios were predicted by selecting the most
likely hydrocarbon flow parameters from the well to yield the credible maximum blowout volumes
and rates (i.e., environmentally credible worst-case volume and rate) from both subsurface (seabed)
and surface (MODU floor) unplanned releases. Key parameters for input to this ‘worst-case’ blowout
were taken from key Santos well design documents and Well Design Automation System, suitable
analogues, latest reservoir models, or Santos best estimates where information was unavailable.

Quantitative hydrocarbon spill modelling was undertaken for the worst-case subsurface and surface
spill scenarios. The LOWC worst-case discharge volumes that were used for the hydrocarbon spill
modelling were based on Santos’ Bedout Multi Well EP Worst Case Discharge Technical File Note.
Rev 0, October 2020 (Santos Doc No. SO-91-RW-20006). Outputs from the modelling were used to
inform the environmental impact assessment and to assist with emergency planning.

The environmental consequences of a LOWC are highly variable, dependent on the characteristics of

the hydrocarbon released, the dynamics of the receiving environment and the proximity of the
release point to sensitive environmental receptors.

The MEVA and EMBA for the worst-case hydrocarbon spill from a LOWC was defined in Section 3.1.

Extent
For information on the extent of potential impact associated with a LOWC, refer to Section 7.6.1.1.

The worst-case duration of a LOWC is predicted as 77 days (refer to the OPEP). This is the estimated
time required to drill a relief well and gain control of the primary well. Hydrocarbons would persist
within the environment for a longer period of time, although the condensate released is expected to
weather quickly through evaporation and dispersion.

Duration

7.6.1.1 Stochastic spill modelling — summary of results for moderate exposure thresholds

The spill modelling results above the moderate threshold are summarised below for subsea and surface
LOWC at each of the three modelled locations. Appendix G has been provided for the purposes of risk
evaluation.

Further parameters required to inform spill response strategies are described in the OPEP.

Subsea LOWC Bedout West

The subsea dynamics of the subsea LOWC are highly energetic due to the significant gas volume that
accompanies the release of liquid condensate for this scenario. Whereas a surface release scenario will result
in the gas being immediately lost to the atmosphere, the gas in a subsea discharge scenario contributes to
the velocity and momentum of the subsea plume as it exits the release orifice.
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Bedout West — Accumulated shoreline oil above 100 g/m?

At the moderate threshold the spatial extent of shoreline accumulation within approximately 1,450 km to
the south at Rottnest Island and approximately 1,300 km to the north at Indonesia — East.

Shoreline accumulation above the moderate threshold was predicted at a large number of environmental
receptors with the highest probability and values as follows:

+ Across all shorelines, a 100% contact probability is predicted with a maximum accumulated shoreline
load of 5,164 tonnes, a minimum arrival time of 6.7 days and a maximum length of oiled shoreline of
364 km.

+ High contact probabilities of 43-67% occurred at Clerke Reef MP, Imperieuse Reef MP, Dampier
Archipelago, Montebello Islands, Barrow Island, Thevenard Islands, Southern Islands Coast, Muiron
Islands and Ningaloo Coast North.

+ Large maximum accumulated shoreline loads were predicted at these locations including 311 tonnes at
Thevenard Islands, and between 721 tonnes and 2,372 tonnes at the other receptors, with the highest
loadings occurring at the Rowley Shoals locations of Clerke Reef MP (2,221 tonnes) and Imperieuse Reef
MP (2,372 tonnes).

+ Minimum arrival times of shoreline loading at these locations ranged between 11.2 days at Dampier
Archipelago to 20.9 days at Ningaloo Coast North. Maximum predicted lengths of shoreline accumulation
were between 11 km at Thevenard Islands to 182 km at Ningaloo Coast North.

+ A seasonal trend is evident in the shoreline loading with realisations beginning between March and
September typically resulting in the highest shoreline loadings of more than 2,000 tonnes, while lower
loadings of approximately 500 to 2,000 tonnes are more typical for realisations beginning between
October and February.

Bedout West — Surface oil greater than 10 g/m?

Surface oil above the moderate threshold extends up to approximately 600 km from the release location.
Surface oil impacts at the moderate threshold include:

+ A high contact probability of 62% was predicted at Glomar Shoals, with a maximum time-averaged oil
concentration of 22.2 g/m? and a minimum arrival time of 5.1 days.

Bedout West — Entrained oil greater than 100 ppb

Total submerged oil at the moderate threshold, although sparsely scattered, were predicted to occur up to
1,900 km from the release location.

Total submerged oil impacts at the moderate threshold with the highest probabilities and concentrations
include:

+ Very high contact probabilities of 73 to 100% were predicted at Glomar Shoals, Rankin Bank, Dampier
AMP, Montebello AMP, Rowley Shoals Surrounds, Outer NW Ningaloo and Offshore Ningaloo. Maximum
time-averaged concentrations at these receptors ranged between 465 ppb and 2,427 ppb, with minimum
arrival times of 4.7 to 18.1 days.

+ High contact probabilities of 33 to 65% were predicted at Mermaid Reef AMP, Clerke Reef MP,
Imperieuse Reef MP, Dampier Archipelago, Northern Islands Coast, Montebello Islands, Barrow Island,
Barrow-Montebello Surrounds, Thevenard Islands, Southern Islands Coast, Muiron Islands, Ningaloo
Coast North, Kimberley AMP, Outer Ningaloo Coast North, Eighty Mile Beach AMP, Offshore Abrolhos
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NW and Bedout Island. Maximum time-averaged concentrations at these locations ranged between
427 ppb and 2,530 ppb, with minimum arrival times of 6.3 to 42.4 days.

Bedout West — Dissolved oil greater than 50 ppb

Dissolved hydrocarbons at the moderate threshold were predicted to be within approximately 150 km of the
release site.

Glomar Shoals was the only receptor predicted to be contacted at the moderate threshold with a very low
contact probability of less than 1%, a maximum time-averaged concentration of 57 ppb and a minimum
arrival time of 56.3 days.

Subsea LOWC Bedout North

Bedout North — Accumulated shoreline oil above 100 g/m?

Shoreline loading above the moderate threshold was predicted to occur up to approximately 1,500 km from
the release site, extending as far south as the Perth Northern Coast receptor and as far north as the
Indonesia — East receptor.

Shoreline accumulation above the moderate threshold was predicted at a large number of environmental
receptors with the highest probabilities and volumes as follows:

+ Across all shorelines, a 100% contact probability is predicted with a maximum accumulated shoreline
load of 6,116 tonnes, a minimum arrival time of 7.6 days and a maximum length of oiled shoreline of
290 km.

+ High contact probabilities of 73% and 81% were predicted for the most proximal shoreline receptors of
Clerke Reef MP and Imperieuse Reef MP, respectively, with maximum accumulated shoreline loads of
2,798 and 3,160 tonnes, respectively, minimum arrival times of 13.6 and 7.6 days, respectively and
maximum oiled shoreline lengths of 51 and 57 km, respectively.

+ A seasonal trend is evident in the shoreline loading with realisations beginning between June and
September typically resulting in the highest shoreline loadings of more than 2,000 tonnes, although high
loadings also occurred during 2011 for realisation start dates extending into December while January to
March in 2014 also resulted in high shoreline loadings. Lower loadings of approximately 500 to
2,000 tonnes typically occurred for realisations beginning between October to May with the exception
of those periods mentioned previously.

Bedout North — Surface oil greater than 10 g/m?
Surface oil above the moderate threshold extends up to approximately 650 km from the release location.
Surface oil impacts at the moderate threshold include:

+ A high contact probability of 54% was predicted at the Rowley Shoals surrounds, with a maximum time-
averaged oil concentration of 242.1 g/m? and a minimum arrival time of 0.1 days (two hours).

Bedout North — Entrained oil greater than 100 ppb

Total submerged oil at the moderate threshold, although sparsely scattered, was predicted to occur across
an expansive area of the Indian Ocean, extending up to approximately 1,900 km from the release location.
Total submerged oil impacts at the moderate threshold include:

+ Very high contact probabilities of 72 to 98% were predicted at Clerke Reef MP, Imperieuse Reef MP,
Glomar Shoals, Montebello AMP, Eighty Mile Beach AMP, Rowley Shoals Surrounds and Offshore
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Ningaloo. Maximum time-averaged concentrations at these receptors ranged between 597 ppb and
2,827 ppb, with minimum arrival times of 6.8 to 16.3 days.

+ High contact probabilities of 35 to 69% were predicted at Mermaid Reef AMP, Dampier Archipelago,
Rankin Bank, Montebello Islands, Barrow Island, Barrow-Montebello Surrounds, Southern Islands Coast,
Muiron Islands, Ningaloo Coast North, Kimberley AMP, Dampier AMP, Montebello AMP, Outer Ningaloo
Coast North, Outer NW Ningaloo and Bedout Island. Maximum time-averaged concentrations at these
locations ranged between 464 ppb and 2,286 ppb, with minimum arrival times of 12.4 to 32.6 days.

Bedout North — Dissolved oil greater than 50 ppb

Dissolved hydrocarbons at the moderate threshold were predicted within approximately 150 km of the
release site.

No receptor regions were contacted by dissolved oil exceeding the moderate threshold (50 ppb).

Subsea LOWC Bedout South

The spatial extent of shoreline accumulation for this scenario is reduced compared to the Bedout West and
Bedout North scenarios due to the proximity of the Bedout South release location to the mainland which
results in a higher degree of interception of floating oil by the mainland shorelines and a reduction in the
amount of oil available to travel further afield.

Bedout South — Accumulated shoreline oil greater than 100 g/m?

Shoreline loading above the moderate threshold was predicted to occur up to approximately 1100 km from
the release site.

Shoreline accumulation above the moderate threshold was predicted at a large number of environmental
receptors with the highest probabilities and volumes as follows:

+ Across all shorelines, a 100% contact probability is predicted with a maximum accumulated shoreline
load of 5,624 tonnes, a minimum arrival time of 1.4 days and a maximum length of oiled shoreline of
301 km.

+ A very high contact probability of 98% was predicted for the proximal island receptor of Bedout Island.
This receptor was predicted to receive a maximum shoreline accumulation of 404 tonnes, with a
minimum arrival time of 1.4 days and maximum oiled shoreline length of 6 km.

+ High contact probabilities of 30 to 63% occurred at Imperieuse Reef MP, Port Hedland-Eighty Mile Beach,
Dampier Archipelago, Montebello Islands, Eighty Mile Beach and Roebuck-Eighty Mile Beach. Maximum
accumulated shoreline loads at these locations ranged between 213 tonnes and 4,506 tonnes, with the
highest loadings occurring at Eighty Mile Beach (4,506 tonnes) and Port Hedland-Eighty Mile Beach
(877 tonnes). Minimum arrival times of shoreline loading at these locations ranged between 5.3 days at
Port Hedland-Eighty Mile Beach to 38.4 days at Imperieuse Reef MP. Maximum predicted lengths of
shoreline accumulation were between 17 km at Montebello Islands to 227 km at Eighty Mile Beach.

+ Aclear seasonal trend is evident in the shoreline loading with realisations beginning between September
to March (i.e., the seasonal trend begins September of one year and continues in March of the following
year) typically resulting in the highest shoreline loadings of more than 1,500 tonnes, while lower loadings
of approximately 500 to 1,500 tonnes typically occurred for realisations beginning between April to
August.
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Bedout South — Surface oil greater than 10 g/m?
Surface oil above the moderate threshold extends up to approximately 275 km from the release location.
Surface oil impacts at the moderate threshold include:

+ Very high contact probabilities of 81-100% are predicted at Port Hedland-Eighty Mile Beach, Eighty Mile
Beach AMP and Bedout Island, with maximum time-averaged oil concentrations of 49.2 to 110.7 g/m?
and minimum arrival times of 0.1-1.3 days at these receptors.

+ A high contact probability of 63% was predicted at Eighty Mile Beach, with a maximum time-averaged oil
concentration of 61 g/m? and a minimum arrival time of 2.8 days.

Bedout South — Entrained oil greater than 100 ppb

Total submerged oil at the moderate threshold, although sparsely scattered, was predicted to occur across
an expansive area of the Indian Ocean, extending up to approximately 1,800 km from the release location.
Total submerged oil impacts at the moderate threshold include:

+ Very high contact probabilities of 85-100% were predicted at Port Hedland-Eighty Mile Beach, Eighty Mile
Beach, Eighty Mile Beach AMP and Bedout Island. Maximum time-averaged concentrations at these
locations ranged between 2,090 ppb and 4,206 ppb, with short minimum arrival times of 0.1 to 2.8 days.

+ High contact probabilities of 37-56% were predicted at Glomar Shoals, Karratha-Port Hedland, Dampier
Archipelago, Kimberley AMP, Dampier AMP, Montebello AMP, Rowley Shoals Surrounds and Offshore
Ningaloo. Maximum time-averaged concentrations at these locations ranged between 491 ppb and
2,061 ppb, with minimum arrival times of 11.1 to 23.6 days.

Bedout South — Dissolved oil greater than 50 ppb

Dissolved hydrocarbons at the moderate threshold were predicted within approximately 150 km of the
release site.

Dissolved hydrocarbon impacts at the moderate threshold (50 ppb) include:

+ Very high contact probabilities were predicted at Eighty Mile Beach AMP (100%) and Bedout Island (99%),
with maximum time-averaged concentrations of 1,801 ppb and 428 ppb, respectively, and minimum
arrival times of 0.1 days (two hours) and 0.8 days (20 hours) respectively.

Surface LOWC Bedout West

Bedout West — Accumulated shoreline oil above 100 g/m?

Shoreline loading above the moderate thresholds was predicted to occur within approximately 1,300 km of
the release site to the south at Jurien Bay-Yanchep and approximately 1,200 km to the north at Indonesia —
East.

Shoreline accumulation above the moderate threshold was predicted at a large number of environmental
receptors as follows at the highest probabilities and volumes:

+ Across all shorelines, a 100% contact probability is predicted with a maximum accumulated shoreline
load of 6,273 tonnes, a minimum arrival time of 3.9 days and a maximum length of oiled shoreline of
375 km.

+ High contact probabilities of 45-68% occurred at Clerke Reef MP, Imperieuse Reef MP, Dampier
Archipelago, Montebello Islands, Barrow Island, Thevenard Islands, Southern Islands Coast, Muiron
Islands, Ningaloo Coast North and Bedout Island.
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+ Large maximum accumulated shoreline loads were predicted at these locations including 303 tonnes at
Bedout Island, 513 tonnes at Thevenard Islands, and between 840 tonnes and 2,596 tonnes at the other
receptors, with the highest loadings occurring at the Rowley Shoals locations of Clerke Reef MP
(2,335 tonnes), Imperieuse Reef MP (2,596 tonnes) and Ningaloo Coast North (2,051 tonnes).

+  Minimum arrival times of shoreline loading at these locations ranged between 7.1 days at Bedout Island
to 21.2 days at Thevenard Islands.

+ Maximum predicted lengths of shoreline accumulation above the threshold were between 6 km at
Bedout Island to 182 km at Ningaloo Coast North.

+ A seasonal trend is evident in the shoreline loading with realisations beginning between March and
September typically resulting in the highest shoreline loadings of more than 2,500 tonnes, while lower
loadings of approximately 500 to 2,500 tonnes are more typical for realisations beginning between
October and February.

Bedout West — Surface oil greater than 10 g/m?

Surface oil above the moderate threshold extended up to approximately 900 km from the release location.
Surface oil impacts at the moderate threshold at the highest probabilities and concentrations include:

+ High contact probabilities of 40-67% were predicted at Rowley Shoals Surrounds and Glomar Shoals, with
maximum time-averaged oil concentrations of 60.8 to 61.3 g/m? and minimum arrival times of 3.2 to
9.7 days.

+ Moderate contact probabilities of 10 to 32% were predicted at Clerke Reef MP, Imperieuse Reef MP,
Rankin Bank, Montebello AMP, Eighty Mile Beach AMP, Offshore Ningaloo and Bedout Island. Maximum
time-averaged oil concentrations at these receptors ranged from 16.4 g/m?to 41.1 g/m?, while minimum
arrival times ranged from 5.1 to 14.6 days.

Bedout West — Entrained oil greater than 100 ppb

Total submerged oil at the moderate threshold, although sparsely scattered impacts were predicted to occur
up to 2,200 km from the release location.

Total submerged oil impacts at the moderate threshold at the highest probabilities include:

+ Very high contact probabilities of 75 to 99% were predicted at Glomar Shoals, Rankin Bank, Montebello
AMP, Rowley Shoals Surrounds, Outer NW Ningaloo and Offshore Ningaloo. Maximum time-averaged
concentrations at these receptors ranged between 641 ppb and 2,302 ppb, with minimum arrival times
of 2.5 to 17.7 days.

+ High contact probabilities of 40 to 67% were predicted at Mermaid Reef AMP, Clerke Reef MP,
Imperieuse Reef MP, Dampier Archipelago, Montebello Islands, Barrow Island, Barrow-Montebello
Surrounds, Southern Islands Coast, Muiron Islands, Ningaloo Coast North, Kimberley AMP, Dampier AMP,
Outer Ningaloo Coast North, Eighty Mile Beach AMP, Offshore Abrolhos NW and Bedout Island.
Maximum time-averaged concentrations at these locations ranged between 570 ppb and 2,684 ppb, with
minimum arrival times of 5.3 to 45.3 days.

Bedout West — Dissolved oil greater than 50 ppb

Dissolved hydrocarbons at the moderate threshold were predicted to occur within approximately 500 km of
the release site. Dissolved hydrocarbon impacts at the moderate threshold include:

+ A moderate contact probability of 33% was predicted at Glomar Shoals, with a maximum time-averaged
concentration of 208 ppb and minimum arrival time of 3.3 days.
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Surface LOWC Bedout North

Bedout North — Accumulated shoreline oil above 100 g/m?

Shoreline loading above the moderate threshold was predicted to occur up to approximately 1,450 km from
the release site, extending as far south as Jurien Bay-Yanchep and as far north as Indonesia — East and
Indonesia — West.

Shoreline accumulation above the moderate threshold was predicted at a large number of environmental
receptors with the highest probabilities and volumes as follows:

+ Across all shorelines, a 100% contact probability is predicted with a maximum accumulated shoreline
load of 6,591 tonnes, a minimum arrival time of 6.3 days and a maximum length of oiled shoreline of
347 km.

+ Very high contact probabilities of 78% and 85% were predicted for the most proximal shoreline receptors
of Clerke Reef MP and Imperieuse Reef MP, respectively, with maximum accumulated shoreline loads of
2,920 and 3,581 tonnes, respectively, minimum arrival times of 9.1 and 6.9 days, respectively and
maximum oiled shoreline lengths of 51 and 57 km, respectively.

+ High contact probabilities of 27 to 45% occurred at Scott Reef South, Broome North Coast, Dampier
Archipelago, Montebello Islands, Barrow Island, Thevenard Islands, Southern Islands Coast, Muiron
Islands, Ningaloo Coast North and Bedout Island.

+ Maximum accumulated shoreline loads at these locations ranged between 196 tonnes and 1,753 tonnes,
with the highest loadings occurring Scott Reef South (1,753 tonnes) and Broome Coast North
(1,103 tonnes). Minimum arrival times of shoreline loading at these locations ranged between 6.3 days
at Bedout Island to 36.1 days at Scott Reef South. Maximum predicted lengths of shoreline accumulation
were between 6 km at Bedout Island to 136 km at Ningaloo Coast North.

+ A seasonal trend is evident in the shoreline loading with realisations beginning between June and
September typically resulting in the highest shoreline loadings of more than 2,000 tonnes, although high
loadings also occurred during 2011 for realisation start dates extending into November while December
2013 to March 2014 also resulted in high shoreline loadings. Lower loadings of approximately 200 to
2,000 tonnes typically occurred for realisations beginning between October to May with the exception
of those periods mentioned previously.

Bedout North — Surface oil greater than 10 g/m?
Surface oil above the moderate threshold extends up to approximately 700 km from the release location.
Surface oil impacts at the moderate threshold include:

+ A high contact probability of 59% was predicted at the Rowley Shoals surrounds, with a maximum
time-averaged oil concentration of 45.9 g/m? and a minimum arrival time of 6.5 days.

Bedout North — Entrained oil greater than 100 ppb

Total submerged oil at the moderate threshold, although sparsely scattered, was predicted to occur across
an expansive area of the Indian Ocean, extending up to approximately 1,900 km from the release location.
Total submerged oil impacts at the moderate threshold include:

+ Very high contact probabilities of 73 to 99% were predicted at Mermaid Reef AMP, Clerke Reef MP,
Imperieuse Reef MP, Glomar Shoals, Montebello AMP, Eighty Mile Beach AMP, Rowley Shoals Surrounds
and Offshore Ningaloo. Maximum time-averaged concentrations at these locations ranged between
396 ppb and 2,597 ppb, with minimum arrival times of 3.0 to 14.3 days.
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+ High contact probabilities of 30 to 65% were predicted at Broome North Coast, Dampier Archipelago,
Rankin Bank, Montebello Islands, Barrow Island, Barrow-Montebello Surrounds, Southern Islands Coast,
Muiron Islands, Ningaloo Coast North, Kimberley AMP, Dampier AMP, Outer Ningaloo Coast North, Outer
NW Ningaloo and Bedout Island. Maximum time-averaged concentrations at these locations ranged
between 478 ppb and 2,151 ppb, with minimum arrival times of 5.1 to 29.5 days.

Bedout North — Dissolved oil greater than 50 ppb

Dissolved hydrocarbons at the moderate threshold were predicted within approximately 400 km of the
release site.

+ A moderate contact probability of 21% was predicted at Rowley Shoals surrounds, with a maximum
time-averaged concentration of 231 ppb and minimum arrival time of 6.8 days.

Surface LOWC Bedout South

As for the subsea scenario, the spatial extent of shoreline accumulation for this scenario is reduced compared
to the Bedout West and Bedout North scenarios due to the proximity of the Bedout South release location
to the mainland which results in a higher degree of interception of floating oil by the mainland shorelines
and a reduction in the amount of oil available to travel further afield.

Bedout South — Accumulated shoreline oil above 100 g/m?

Shoreline loading above the moderate threshold was predicted to occur up to 1,100 km from the release site,
extending as far south as Outer Shark Bay Coast and as far north as Ashmore Reef AMP.

Shoreline accumulation above the moderate threshold was predicted at a large number of environmental
receptors with the highest probabilities and volumes as follows:

+ Across all shorelines, a 100% contact probability is predicted with a maximum accumulated shoreline
load of 21,095 tonnes, a minimum arrival time of 0.6 days and a maximum length of oiled shoreline of
716 km.

+ A very high contact probability of 99% was predicted for the proximal island receptor of Bedout Island.
This receptor was predicted to receive a maximum shoreline accumulation of 401 tonnes, with a
minimum arrival time of 0.6 days and maximum oiled shoreline length of 6 km.

+ High contact probabilities were predicted at Port Hedland-Eighty Mile Beach (71%) and Outer Shark Bay
Coast (65%), with maximum accumulated shoreline loads of 5,133 tonnes and 16,561 tonnes,
respectively, minimum arrival times of 2.4 and 4.3 days, respectively, and maximum oiled shoreline
lengths of 176 km and 483 km, respectively.

+ Aclear seasonal trend is evident in the shoreline loading with realisations beginning between September
to March (i.e., the seasonal trend begins September of one year and continues in March of the following
year) typically resulting in the highest shoreline loadings of more than 5,000 tonnes, while lower loadings
of approximately 1,000 to 3,000 tonnes typically occurred for realisations beginning between April to
August.

Bedout South — Surface oil above 10 g/m?
Surface oil above the moderate threshold extends up to approximately 500 km from the release location.
Surface oil impacts at the moderate threshold include:

+ A high contact probability of 59% was predicted at the Rowley Shoals surrounds, with a maximum
time-averaged oil concentration of 45.9 g/m? and a minimum arrival time of 6.5 days.
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Bedout South — Entrained oil greater than 100 ppb

Total submerged oil at the moderate threshold, although sparsely scattered, was predicted to occur across
an expansive area of the Indian Ocean, extending up to approximately 1,700 km from the release location.
Total submerged oil impacts at the moderate threshold include:

+ Very high contact probabilities of 86 to 100% were predicted at Port Hedland-Eighty Mile Beach, Eighty
Mile Beach, Eighty Mile Beach AMP and Bedout Island. Maximum time-averaged concentrations at these
locations ranged between 1,097 ppb and 4,063 ppb, with short minimum arrival times of 0.1 to 2.3 days.

+ High contact probabilities of 30 to 61% were predicted at Glomar Shoals, Karratha-Port Hedland, Dampier
Archipelago, Montebello Islands, Barrow Island, Barrow-Montebello Surrounds, Southern Islands Coast,
Roebuck-Eighty Mile Beach, Kimberley AMP, Dampier AMP, Montebello AMP and Outer Ningaloo Coast
North. Maximum time-averaged concentrations at these locations ranged between 421 ppb and
2,196 ppb, with minimum arrival times of 5.8 to 31.3 days.

Bedout South — Dissolved oil greater than 50 ppb

Dissolved hydrocarbons at the moderate threshold were predicted within approximately 350 km of the
release site.

+ Very high contact probabilities were predicted at Eighty Mile Beach AMP (100%) and Bedout Island (97%),
with maximum time-averaged concentrations of 708 ppb and 379 ppb, respectively, and minimum arrival
times of 0.1 days (two hours) and 0.7 days (18 hours) respectively.

7.6.1.2 Deterministic modelling

The stochastic simulation output provides a probabilistic temporal and spatial representation of potential
impacts from an oil spill incident. To further inform the OPEP, individual stochastic realisations were selected
to run in OSCAR’s deterministic mode to characterise shoreline loading (i.e., loads) and the mass balance of
the released oil in the marine environment (e.g., proportion of released oil lost to decay or volatilisation,
proportion remaining as droplets). The deterministic simulations were selected by identifying the stochastic
realisation from each scenario that resulted in the highest accumulation of oil on shorelines (i.e., worst-case
loading). The worst-case loading deterministic simulation from each of the LOWC scenarios were assessed
(i.e., six LOWC deterministic simulations). The run which resulted in the worst-case shoreline loading was the
Bedout South surface scenario (run #30), this is described below and illustrated in Figure 3-1.

The LOWC deterministic simulations were also run with the inclusion of chemical dispersant application to
evaluate the effectiveness of such a response strategy, the results and discussion are in section 6.4 of the
OPEP.

Bedout South LOWC Surface Scenario #30

Stochastic realisation #30 of the Bedout South surface LOWC scenario resulted in the highest accumulated
shoreline load above 10 g/m?of 21,099 tonnes.

The unmitigated simulation of this realisation resulted in a surface slick exceeding 1 um thickness that
extended up to approximately 375 km, primarily travelling southwest and northeast from the release
location. Total submerged oil exceeding 10 ppb extended up to approximately 400 km from the release
location, while dissolved hydrocarbons exceeding 10 ppb extended up to approximately 200 km from the
release location.

Shoreline accumulation for this realisation began during day 16 at Eighty Mile Beach, with significant
shoreline loading events continuing at a range of shoreline receptors until approximately day 90. Eighty Mile
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Beach received a peak shoreline load of approximately 8,800 tonnes on approximately day 90, with shoreline
accumulation beginning from day 16.

Port Hedland-Eighty Mile Beach received a peak shoreline load of approximately 4,000 tonnes on
approximately day 63, with shoreline accumulation at this receptor beginning on approximately day 46.

Across all shorelines combined, a peak oil loading of approximately 12,000 tonnes occurred during day 90.
Comparison to the total accumulated load of 21,099 tonnes predicted for the stochastic realisation (i.e., total
unweathered oil arrival) reveals that weathering of accumulated shoreline oil accounts for a loss of at least
approximately 9,100 tonnes via natural evaporation and degradation during the course of the simulation.

7.6.2 Nature and scale of environmental impacts

Hydrocarbon spills will cause a decline in water quality and may cause chemical (e.g., toxic) and physical (e.g.,
coating of emergent habitats, oiling of wildlife at sea surface) impacts to marine species. The severity of the
impact of a hydrocarbon spill depends on the magnitude of the spill (i.e., extent, duration) and sensitivity of
the receptor.

The magnitude of potential environmental impact from a condensate release (which behaves in a similar
manner in the marine environment to MDO) is dependent on multiple factors including hydrocarbon type,
release volume and rate, and ocean and weather conditions.

An assessment of the sensitive environmental receptors at risk from a condensate release has been
determined based on a literature review and trajectory and fate modelling described above. Section 3
includes a description of biological environment present in the operational and/or spill (MEVA) trajectory
area.

Potential receptors: Physical environment (water and sediment quality, shoals and banks, benthic habitats,
offshore reefs and islands), threatened or migratory fauna (marine mammals, marine reptiles, sharks, fish,
rays and birds), protected and significant areas (marine parks, heritage areas, KEFs), socio-economic
receptors (fisheries, tourism, recreation and other third-party operators).

A LOWC release to the marine environment would result in reductions in water quality for at least one model
time step (approximately an hour) at a probability greater than 10% across the 150 individual realisations per
scenario over the following worst case spatial extent from any modelled location are:

+ For a seabed release scenario at the moderate (impact) thresholds:
—  Shoreline accumulation (more than 100 g/m?) within approximately 1500 km.

Surface oil (10 g/m?) within approximately 650 km.

— Total submerged (entrained) oil (100 ppb) within approximately 1900 km.
— Dissolved oil (50 ppb) within approximately 150 km.
+  For a surface release scenario at the moderate (impact) thresholds:
—  Shoreline accumulation (more than 100 g/m?) within approximately 1450 km.

—  Surface oil (10 g/m?) within approximately 900 km.

Total submerged (entrained) oil (100 ppb) within approximately 2200 km.

— Dissolved oil (50 ppb) within approximately 500 km.
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The potential impact pathways (physical and chemical) of hydrocarbon exposure to relevant habitat and
marine fauna receptors are summarised in Table 7-14 and an impact assessment | completed for receptors
within the MEBA in Table 7-15.

7.6.3 Net environmental benefit analysis

NEBA is a structured approach used by the response community and stakeholders to select spill response
strategies that will effectively remove oil, are feasible to use safely in particular conditions, and will reduce
the impact of an oil spill on the environment.

The NEBA process is used during pre-spill planning (strategic NEBA) and during a response (operational
NEBA). A strategic NEBA is an integral part of the contingency planning process and is used to ensure that
response strategies for scenarios are well informed. An operational NEBA is used to ensure that evolving
conditions are understood, so that response strategies can be adjusted as necessary to manage individual
response actions and end points.

Balancing trade-offs may involve differing and conflicting priorities, values and perceptions of the importance
of sensitive receptors. There is no universally accepted way to assign perceived value or importance, and it
is not a quantitative process. Overall, the NEBA process provides an estimate of potential environmental
effects that are sufficient to allow the parties to compare and select preferred combinations of response
strategies to reduce environmental impacts to ALARP.

A strategic NEBA has been developed for all response strategies identified as applicable to credible spills
identified in the OPEP related to an unplanned release of condensate, with the potential environmental
benefit or potential impact to each protection priority area. This will provide information that will help to
select response strategies tailored to the key environmental values within the areas of highest priority. A
summary of spill response strategies is available for each of the priorities for protection and the potential
impact that a response strategy has on the area’s environmental values.

This information is to be considered in the NEBA process that takes place during a spill response (i.e., an
operational NEBA). An operational NEBA will also consider real-time monitoring of the effectiveness and
potential impacts of a response and will also consider accessibility, feasibility and safety of responders (refer
to Section 6.7 of the OPEP).
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7.6.4 Environmental impact assessment

The below environmental impact assessment follows the risk assessment approach detailed in Section 7.5.5.

7.6.4.1 Identification of hot spots for consequence assessment

As described in Section 7.5.5, all HEVs within the MEVA and EMBA for LOWC are listed in Table 7-16 and
Table 7-17. The values and sensitivities associated with these HEVs have been described in Appendix D.
Further to this, Table 7-16 and Table 7-17 filters the HEV to identify the Hot Spots where they meet the
criteria (as described in Section 7.5.5).

Note that the worst case values were taken from the modelling scenarios to identify the hot spots; e.g., very
low shoreline loading in a subsea scenario, but high in the surface scenario, then that would be allocated as
hot spot.

Table 7-16: Identified high environmental value and hot spot receptors for surface release scenario of
loss of well control

HEV ranking Exposure Threshold

Receptor low  Moderate HotSpot!
(EMBA)  (MEVA)
Outer Ningaloo Coast North 1 v Y
Ashmore Reef AMP 1 v Y
Eighty Mile Beach 2 v v Y
Mermaid Reef AMP 2 v v Y
Muiron Islands 2 v v Y
Exmouth Gulf Coast 2 v v Y
Ningaloo Coast North 2 v v Y
Carnarvon — Inner Shark Bay 2 v X N
Abrolhos West 2 v 4 Y
Abrolhos Islands Wallabi Group 2 v X N
Abrolhos Islands Easter Group 2 v X N
Abrolhos Islands Pelsaert Group 2 v X N
Jurien AMP 2 v X N
Offshore Geographe — Augusta 1 2 v X N
Two Rocks AMP 2 v X N
Perth Canyon AMP 2 v X N
Kimberley Coast PMZ 3 v X N
Imperieuse Reef MP 3 v v Y
Clerke Reef MP 3 v v Y
Broome-Roebuck 3 v v Y
Barrow-Montebello Surrounds 3 v v Y
Montebello Islands 3 v v Y
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Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)

Lowendal Islands 3 v v Y
Barrow Island 3 v v Y
Outer NW Ningaloo 3 v v Y
Camden Sound 3 v X N
Scott Reef South 3 v v Y
Scott Reef North 3 v v Y
Outer Johnson Bank 3 v v Y
Ningaloo Coast South 3 v v Y
Cartier Island AMP 3 v v Y
Outer Shark Bay Coast 3 v v Y
Zuytdorp Cliffs — Kalbarri 3 v X N
Kalbarri — Geraldton 3 v X N
Outer Abrolhos Islands — Shoals 3 v Y
Geraldton — Jurien Bay 3 v X N
Jurien Bay — Yanchep 3 v X N
Dampier Archipelago 3 v v Y
Kimberley AMP 3 v v Y
Perth Southern Coast 3 v X N
Perth Northern Coast 3 v X N
Deep Geographe — Augusta 3 v X N
Offshore Geographe — Augusta 2 3 v X N
Eighty Mile Beach AMP 4 v v Y
Bedout Island 4 v v Y
Rowley Shoals surrounds 4 v v Y
Dampier AMP 4 v v N
Montebello AMP 4 v v N
Offshore Ningaloo 4 v v Y
Broome North Coast 4 v v Y
Lacepede Islands 4 v X N
King Sound 4 v v N
Seringapatam Reef 4 v v N
Shark Bay AMP 4 v v N
Offshore Abrolhos NW 4 v v N
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HEV ranking Exposure Threshold

Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)

Nearshore Abrolhos 4 v X N
Offshore Abrolhos — Perth North 4 v v N
Outer Ashmore/Cartier 4 v v N
Geographe Bay — Augusta 4 v X N
Augusta — Walpole 4 4 X N
Van Cloon/Deep Shoals 4 v X N
Bremer AMP 4 v X N
Eastern Recherche AMP 4 v X N
South-west Corner AMP 4 v X N
Offshore Perth South — Geographe 4 v X N
Christmas Island 4 v X N
Port Hedland-Eighty Mile Beach 5 v v Y
Karratha-Port Hedland 5 v v Y
Glomar Shoals 5 v v N
Northern Islands Coast 5 v v N
Roebuck — Eighty Mile Beach 5 v v Y
Rankin Bank 5 4 v N
Middle Islands Coast 5 v X N
Southern Islands Coast 5 v v Y
Thevenard Islands 5 v v N
Adele Island 5 v X N
Browse Island 5 v X N
Echuca Shoals 5 v X N
Heywood Shoals 5 v X N
Woodbine Bank 5 v X N
Barracouta Shoals 5 v 4 N
Vulcan Shoals 5 v X N
Eugene McDermott Shoal 5 v X N
Hibernia Reef 5 v X N
Fantome Shoals 5 v X N
Penguin Shoal 5 v X N
Gale Bank 5 v X N
Sahul Banks 5 v X N

Page 319 of 400
Santos Ltd | SO-00-BI-20003



Santos

HEV ranking Exposure Threshold

Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)

Rottnest Island 5 v X N
Walpole — Albany 5 v X N
Esperance — Cape Arid NP 5 v X N
Indonesia — West 5 v X N
Indonesia — East 5 v v N

! Greater than 5% probability of contact at the medium/high exposure value for consideration for further Hot Spot assessment.
2 No contact at moderate exposure threshold because total submerged oil does not have a moderate exposure value.

Table 7-17: Identified high environmental value and hot spot receptors for subsea release scenario of loss
of well control

HEV ranking Exposure Threshold

Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)
Outer Ningaloo Coast North 1 v v Y
Ashmore Reef AMP 1 v Y
Eighty Mile Beach 2 v v Y
Mermaid Reef AMP 2 v v Y
Muiron Islands 2 v v Y
Exmouth Gulf Coast 2 v X Y
Ningaloo Coast North 2 v v Y
Carnarvon — Inner Shark Bay 2 v X N
Abrolhos West 2 v v Y
Abrolhos Islands Wallabi Group 2 v X N
Abrolhos Islands Easter Group 2 v X N
Abrolhos Islands Pelsaert Group 2 v X N
Jurien AMP 2 v X N
Offshore Geographe — Augusta 1 2 v X N
Two Rocks AMP 2 v X N
Perth Canyon AMP 2 v X N
Kimberley Coast PMZ 3 v X N
Imperieuse Reef MP 3 v v Y
Clerke Reef MP 3 v v Y
Broome-Roebuck 3 v v Y
Barrow-Montebello Surrounds 3 v v Y
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HEV ranking Exposure Threshold

Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)

Montebello Islands 3 v Y
Lowendal Islands 3 v v Y
Barrow Island 3 v v Y
Outer NW Ningaloo 3 v v Y
Camden Sound 3 v X N
Scott Reef South 3 v v Y
Scott Reef North 3 v v Y
Outer Johnson Bank 3 v v Y
Ningaloo Coast South 3 v v Y
Cartier Island AMP 3 v X Y
Outer Shark Bay Coast 3 v v Y
Zuytdorp Cliffs — Kalbarri 3 v X N
Kalbarri — Geraldton 3 v X N
Outer Abrolhos Islands — Shoals 3 v v Y
Geraldton — Jurien Bay 3 v X N
Jurien Bay — Yanchep 3 v X N
Dampier Archipelago 3 v v Y
Kimberley AMP 3 v v Y
Perth Southern Coast 3 v X N
Perth Northern Coast 3 v X N
Deep Geographe — Augusta 3 v N
Offshore Geographe — Augusta 2 3 v X N
Eighty Mile Beach AMP 4 v v Y
Bedout Island 4 v v Y
Rowley Shoals surrounds 4 v v Y
Dampier AMP 4 v v N
Montebello AMP 4 v v N
Offshore Ningaloo 4 v v Y
Broome North Coast 4 v v Y
Lacepede Islands 4 v X N
King Sound 4 v v N
Seringapatam Reef 4 v v N
Shark Bay AMP 4 v v N
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HEV ranking Exposure Threshold

Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)

Offshore Abrolhos NW 4 v v N
Nearshore Abrolhos 4 v X N
Offshore Abrolhos — Perth North 4 v v N
Outer Ashmore/Cartier 4 v v N
Geographe Bay — Augusta 4 4 X N
Augusta — Walpole 4 4 X N
Van Cloon/Deep Shoals 4 v X N
Bremer AMP 4 v X N
Eastern Recherche AMP 4 v X N
South-west Corner AMP 4 v X N
Offshore Perth South — Geographe 4 v X N
Christmas Island 4 v X N
Port Hedland-Eighty Mile Beach 5 v v Y
Karratha-Port Hedland 5 v v Y
Glomar Shoals 5 v v N
Northern Islands Coast 5 v v N
Roebuck — Eighty Mile Beach 5 v v Y
Rankin Bank 5 4 v N
Middle Islands Coast 5 v X N
Southern Islands Coast 5 v v Y
Thevenard Islands 5 v v N
Adele Island 5 v X N
Browse Island 5 v X N
Echuca Shoals 5 v X N
Heywood Shoals 5 v X N
Woodbine Bank 5 v X N
Barracouta Shoals 5 v X N
Vulcan Shoals 5 v X N
Eugene McDermott Shoal 5 v X N
Hibernia Reef 5 v X N
Fantome Shoals 5 v 4 N
Penguin Shoal 5 v X N
Gale Bank 5 v X N
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This process identified the following hot spots:

+

+

+

+

Santos

HEV ranking Exposure Threshold

Receptor Low Moderate Hot Spot
(EMBA)  (MEVA)
Sahul Banks 5 v X N
Rottnest Island 5 v X N
Walpole — Albany 5 v X N
Esperance — Cape Arid NP 5 v X N
Indonesia — West 5 v X N
Indonesia — East 5 v v N

! Greater than 5% probability of contact at the medium/high exposure value for consideration for further Hot Spot assessment.

2 No contact at moderate exposure threshold because total submerged oil does not have a moderate exposure value.

Outer Ningaloo Coast North
Ashmore Reef AMP

Eighty Mile Beach

Mermaid Reef AMP

Muiron Islands

Exmouth Gulf Coast
Ningaloo Coast North
Abrolhos West

Imperieuse Reef MP

Clerke Reef MP
Broome-Roebuck
Barrow-Montebello surrounds
Montebello Islands
Lowendal Islands

Barrow Island

Outer NW Ningaloo

Scott Reef South

+

+

Scott Reef North

Outer Johnson Bank

Ningaloo Coast South

Cartier Island AMP

Outer Shark Bay Coast

Outer Abrolhos Islands — Shoals
Dampier Archipelago
Kimberley AMP

Eighty Mile Beach AMP

Bedout Island

Rowley Shoals surrounds
Offshore Ningaloo

Broome North Coast

Port Hedland-Eighty Mile Beach
Karratha-Port Hedland
Roebuck — Eighty Mile Beach

Southern Islands Coast.

Appendix G2 provides a simplified summary of the consequence assessment results for each of the Hot Spot
areas. The consequence assessment was based on predicted contact and concentration of floating oil,
accumulated oil, total submerged oil and dissolved oil. For each Hot Spot area, the consequence to the key
values were assessed using the methodology described in Section 7.5.5.
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Table 7-18: Impact, likelihoods and consequence ranking — loss of well control

Description

Receptors Physical environment (water and sediment quality, benthic habitats, offshore reefs and islands)

Threatened or migratory fauna (marine mammals, marine reptiles, sharks, rays, fish, and birds)
Protected and significant areas (marine parks and KEFs)

Socio-economic receptors (fisheries, tourism and recreation)

Consequence IV —Major

The detailed consequence assessment for each hot spot is provided in Appendix G2. A summary of the
consequence assessment for each receptor category is presented below.

Physical environment or habitat

In the highly unlikely event of a LOWC subsea or surface, hydrocarbons will likely reach both subsea and shoreline
habitats. Hydrocarbons that reach nearshore environments also have the potential to impact benthic coral reefs and
mangrove areas, which may result in a long-term decrease in ecological values given toxicity impacts associated with
hydrocarbon exposure.

Threatened or migratory fauna

In the highly unlikely event of a LOWC, the volume of condensate released would result in a reduction in water quality
with the potential to impact marine fauna. Marine fauna present in the area may be potentially impacted by a spill
through exposure to floating oil, entrained oil, or dissolved aromatic hydrocarbons. A description of impacts to
marine fauna from exposure to condensate is provided in Table 7-15.

Impacts from a LOWC release would be greatest within several kilometres from the spill when the toxic aromatic
components of the fuel will be at their highest concentration and when the hydrocarbon is at its thickest on the
surface of the receiving waters. Upon release to the marine environment, the condensate will rapidly lose toxicity
with time and will spread thinner at the surface as evaporation continues or will become entrained within the water
column. The potential sensitive receptors in the surrounding areas of the spill will include fish, marine mammals,
marine reptiles and seabirds at the sea surface, as discussed in Table 7-15.

Habitat modification, degradation, disruption or loss, deteriorating water quality and marine pollution are identified
as potential threats to a number of marine fauna species in relevant recovery plans and conservation advices
(Table 3-10). With controls in place that align with relevant actions described in various recovery plans, the activity
will be conducted in a manner that reduces potential impacts to ALARP and an acceptable level.

Protected areas

The MEVA intersects several protected areas and AMPs and marine management areas (Section 3.2.3). Combined,
these areas support all the habitats and faunal groups described above. Impacts to the habitat or fauna receptors
described above therefore have an impact on the values of these reserves, which could have flow-on effects to
tourism revenue of coastal communities that provide access to these marine reserves. Many of these receptors are
values of protected areas, and there could be moderate-term effects to them.

Socio-economic receptors

There is the potential for entrained oil to temporarily disrupt fishing activities if the surface or entrained oil moves
through fishing areas (Table 3-12).

Entrained oil at more than 100 ppb could reach pearl farming activities at the Montebello Islands and Eighty Mile
Beach. Pearl oysters are filter feeders therefore, entrained oil droplets could create negative impacts through
ingestion and accumulation of hydrocarbon compounds in oyster tissues or interference with respiratory
structures. Ecotox (2009) reported that no observable effect concentration levels from weathered condensates for
a comparable oyster species ranged from approximately 9,000 to 28,000 ppm. Significant impacts on aquaculture
would therefore be unlikely, as predictive modelling reported that the maximum time-averaged submerged total
concentration for the worst realisation at the Montebello Islands was 769 ppb and 4205 ppb at Eight Mile Beach
(AMP). Some loss of value to the local industry could occur in the event of a LOWC that results in a condensate spill.
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In addition, recreational fishing hot spots including the Montebello Islands, Barrow Island, Lowendal Islands,
Muiron Islands and Ningaloo are of high value to recreational fishers.

Tourism could be affected by spilled condensate, either from reduced water quality or shoreline oiling preventing
recreational activities, reducing aesthetic appeal or from impacts to habitats and marine fauna as described in
Table 7-15.

Indigenous users may be impacted in the event that a land-based response is required. However, consultation will
help manage activities such that potential impacts are reduced to acceptable levels.

A number of oil and gas operators operate within the MEVA with existing projects and infrastructure in place, as
well as continuing drilling and exploration programs. A LOWC in the operational area has the potential to disrupt
these activities, with associated economic impact, albeit on a temporary basis.

On the basis of the above assessment, a LOWC has the potential to impact an array of receptors. Given the extent
and the presence of protected areas (including World Heritage) within the MEVA, the worst-case consequence is
considered to be Major (IV).

Likelihood B — Unlikely

The likelihood of a LOWC event occurring during the activity is extremely low when considering industry statistics,
Santos statistics and the standard preventive control measures in place. Wells are designed with essential
engineering and safety control measures to prevent a loss of containment occurring.

Management controls in place to control the flow of hydrocarbons include construction design, safety shutdown
systems, regular inspection and maintenance, and competent personnel. Additional industry-standard and activity-
specific control measures to reduce the chance of a loss of containment event resulting in a release have also been
implemented including (but not limited to) procedures such as the WOMP, safety case, crew training and awareness,
and a spill response plan (OPEP). These control measures are considered to reduce the risk of a loss of containment
(and minimise impacts) occurring to a level that is acceptable.

The likelihood of a LOWC resulting in a Major (V) consequence is considered to be Unlikely (B) as it has occurred
elsewhere or could occur within decades

Residual Risk The residual risk associated with this event is Low.

7.6.5 Environmental performance outcomes and control measures

The EPOs relating to this hazard include:

+ No loss of containment of hydrocarbon to the marine environment [DC-EPO-03].
+ No unplanned objects, emissions or discharges to sea or air [DC-EPO-04].

No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed fauna during
activities [DC-EPO-05]. The extensive planning, risk assessment of the activity and the engineering and
operational control measures in place are considered to result in a low risk of a hydrocarbon release due to
LOWC occurring. The control measures considered for this activity are shown below with EPSs and
measurement criteria for the EPOs described in Table 8-2.

Operational controls that would be implemented to guide and effective response after a spill has occurred
are provided within relevant sections of the OPEP, together with corresponding EPSs and measurement
criteria.
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Reference
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Control Measure

Standard Controls

Environmental Benefit

Potential Cost/Issues

Santos

Table 7-19: Control measure evaluation for a loss of well control hydrocarbon spill

Evaluation

BD-CM-034 | Lighting will be used Ensures vessels meet Costs associated with Adopted — Benefits
as required for safe minimum safety personnel time in considered to
work conditions and standards therefore checking vessel outweigh costs
navigational reducing potential for | certifications are in
purposes collision events with place.
the MODU. Negligible costs of
operating navigational
equipment.
BD-CM-017 Drilling and Includes control Costs associated with Adopted —Regulatory
Completions measures for well personnel time in requirement must be
Management Process | integrity and well writing, reviewing and adopted.
control in an accepted | implementing the
WOMP, and MODU WOMP and Safety Case.
Safety Case that
reduce the risk of
unplanned discharges
to the marine
environment.
BD-CM-012 MODU and support Implements response Personnel cost and Adopted —
vessel spill response plan to deal with an administrative costs Environmental
plans (including unplanned associated with benefits of ensuring
pre-drilling well relief | hydrocarbon spills preparing documents, response plans in
plan) quickly and efficiently | ongoing management place, are followed
in order to reduce (spill response exercises) | and measures
impacts to the marine | and implementation of implemented, and
environment. plans. that the
MODU/support
vessels are compliant
outweighs the costs
of personnel time
associated with
preparation and
implementation of
spill response plans.
BD-CM-015 Support vessel Minimises risk of Negligible costs as Adopted — Benefits

collision of third party
vessels with MODU
through visual
identification and
avoidance of other
vessels.

vessels are required to
be in area for safety
reasons.

considered to
outweigh costs.
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Environmental Benefit

Potential Cost/Issues
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Evaluation

BD-CM-016 | Accepted OPEP Implements response Administrative costs of Adopted Regulatory
plans to deal with an preparing documents requirement must be
unplanned and large costs of adopted.
hydrocarbon release preparing for and
quickly and efficiently | implementing response
to reduce impacts to strategies.
the marine
environment.

BD-CM-039 Marine assurance Ensures vessels meet Costs associated with Adopted — Benefits of

standard Marine assurance personnel time in ensuring procedures
standards to reduce checking vessel. are followed and
the likelihood of measures
unplanned events as implemented and
vessels and MODU fit that the vessels are
for purpose. compliant outweigh
the costs.
BD-CM-040 | Pre-campaign Ensures consideration | Administrative costs to Adopted — Benefits
commencement of worst case undertake assurance considered to
assurance check hydrocarbon spill check and risk outweigh costs.
scenario for the assessments for each
proposed activity campaign.
based on actual vessel,
MODU and activity
details.
BD-CM-042 Petroleum Safety Reduces potential for Negligible costs, Adopted — Benefits

Zone (safety)
established to reduce
potential for collision
or interference with
other marine user
activities

collision or
interference with
other marine user
activities

standard industry
practice

considered to
outweigh negligible
costs to Santos
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.

Additional Controls

BD-CM-036 | Concurrent drilling Manages the potential | Significant cost to delay Adopted — The
operations risk of a loss of drilling whilst primary potential benefit to

primary well control at | well control is recovered. | the business and the
second location and This could be a matter of | environment to
eliminates the hours or could extend to | eliminate the
possibility of a second | weeks depending on the | potential for a

loss of well control severity of the incident. concurrent loss of
event occurring The likelihood of a loss well control is
therefore reducing the | of well control is justified. The
potential considered unlikely. additional benefit of
environmental harm. diverting resources to
Allows resources to be deal with the loss of
diverted to managing primary well control
loss of well control is warranted.

and oil spill response

rather than drilling

ahead at the second

location.

BD-CM-040 | Pre-campaign Ensures consideration | Administrative costs to Adopted — Benefits
commencement of worst case undertake assurance considered to
assurance check hydrocarbon spill check and risk outweigh costs.

scenario for the assessments for each
proposed activity campaign.

based on actual

MODU, vessel and

activity details.

N/A Manage the timing of | Reduce risk of impacts | High cost in moving or Rejected — Given the
the activity to avoid from highly unlikely delaying activity minimal risk of
sensitive periods LOWC during schedule. Would double | impacts to listed
(e.g., spawning, environmentally duration of activity; marine species (e.g.,
whale and whale sensitive periods for increase impacts or turtles) occurring, the
shark migration, bird | listed marine fauna potential impacts in financial and
and turtle nesting) (e.g., spawning, whale | other areas including environmental costs

and whale shark increase in waste, air of extending activity
migration, bird and emissions, risk of vessel duration deemed
turtles nesting). collisions etc. The risk to | grossly
all listed marine fauna disproportionate to
cannot be reduced due low environmental
to variability in timing of | benefits.
environmentally
sensitive periods and
unpredictable presence
of some species.
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Evaluation

Potential Cost/Issues

Control Control Measure Environmental Benefit
Measure

Reference

[\ [o

MODU on standby
for the purpose of
relief well drilling

length of time taken to
drill a relief well and
may reduce the
timeframe for
stopping a blowout by
up to two weeks,
although
planning/approval/set-
up requirements mean

N/A Dedicated resources May allow for quicker Large costs associated Rejected — Large cost
(e.g., dedicated spill response to a spill as with a dedicated associated with
response facilities on | resources will be resources on location. dedicated resources
location) in the event | within close proximity. | Modelling shows on location deemed
of loss of shoreline contact albeit grossly
hydrocarbons to with moderate disproportionate to
allow rapid response maximum volumes. very low risk of LOWC

Condensate has low to and very high natural
no persistence in the dispersion and low
environment and persistence of
therefore prolonged condensate.
loading on shorelines is
not expected.

N/A A dedicated second Could reduce the The cost of having a Rejected —

MODU and
personnel/equipment on
standby (at a rate of ca.
$600,000/day) would
double the cost of the
activity.

Considered grossly
disproportionate to
the environmental
benefit (reduction of
two weeks of
release), considering
the rare likelihood of
a LOWC, the existing
preventative control

the reduction would
likely be less.

measures in place to
prevent a well
blowout and the
additional safety and
environmental risks
of having another
MODU and support
equipment/personnel
on standby.

7.6.6 Demonstration of as low as reasonably practicable

The use of industry standard safe drilling methodologies, including the inherently safe well design and its
operations with primary (i.e., maintaining the appropriate hydrostatic pressure) and secondary well control
features (i.e., blowout preventers), reduces the probability of a loss of containment occurring to a very low
level. All safety options have been considered in well design and equipment choice for the activity, with no
additional safety options possible, it is considered that the risk of a loss of containment occurring has been
reduced to ALARP.

The combination of the standard prevention control measures (Section 7.6.5) (which reduce the likelihood
of the event happening), and the spill response strategies (which may reduce the consequence) together
reduce the hydrocarbon spill risk.

Based on the stochastic spill modelling, Santos has determined applicable source control response measures
to limit the spill volume from a LOWC event to ALARP.
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Source control

A number of source control options have been evaluated for the activity (refer to OPEP). Of these source
control options, the drilling of a relief well is considered the primary means of controlling the source in the
event of an unplanned well release. Spill response and impact assessment for this activity has been based on
the relief well taking 77 days (11 weeks) to execute. A breakdown of the key tasks and their timeframe to
drill a relief well in 11 weeks have been included in Section 9.2 of the OPEP.

Supporting controls to allow the relief well schedule to be met include:

+  “Assurance Review 4: Readiness to Spud” is conducted under the Drilling & Completions Management
Process (DCMP).

+ Rig capability register is maintained.

+ A well-specific Source Control Plan (SCP) is prepared in accordance with the Santos Source Control
Planning and Response Guidelines. The SCP contains information and considerations for relief well
operations including but not limited to:

o Relief well surface locations (primary and secondary)
o Relief well trajectory and interception target point

o Dynamic well kill modelling calculations for controlling a worst-case discharge (e.g. kill mud
weight, kill pump rate/pressure and kill mud volume required)

o Status of relief well tangible equipment.

+ Australian Petroleum Production and Exploration Association (APPEA) Memorandum of Understanding
(MoU) provides for access to other Operator rigs.

+ Contracts and MoUs for 3rd party independent well control specialist personnel are in place.

The implementation timeframe of this control is key to its effectiveness. A second MODU positioned on
standby in the vicinity of the activity during the drilling activity was considered as an additional control that
could reduce the length of time taken to drill a relief well. This would involve hiring an additional rig for the
duration of the activity every time a well is drilled under this EP. If adopted, this may reduce the timeframe
for stopping a blowout by up to two weeks, although planning/approval/set-up requirements mean the
reduction would likely be less. The cost of having a MODU and personnel/equipment on standby (at a rate of
ca. $600,000/day) would double the cost of the activity and introduce additional safety and environmental
risks due to presence of an additional MODU and support vessels/equipment being on standby. This is
considered grossly disproportionate to the environmental benefit (a potential reduction of two weeks to stop
the LOWC. particularly considering the rare likelihood of a LOWC and the existing preventative control
measures in place to prevent a well blowout. Having a dedicated second MODU on standby for the purpose
of relief well drilling was therefore rejected as a control measure. In order to minimise lead times a rig with
a NOPSEMA approved Safety Case will be preferred. These rigs are tracked on the Rig Capability Register and
access is covered under the APPEA MoU.

Direct surface intervention (i.e., deployment onto the jack-up rig) using specialised well control personnel is
a strategy that could be adopted and supported through contractual arrangements with well control vendors.
This strategy is contingent on technical aspects of the LOWC event and safety considerations which could
only be assessed at the time of a spill event. For this reason, the current preparedness measures for well
intervention experts is considered ALARP.

Santos has access to a subsea first response toolkit (SFRT) and deployment personnel through contract to

AMOSC and Oceaneering respectively. Deployment of a capping stack is not feasible for jack-up wells.
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Consequently, the majority of items in the SFRT are of no use in a LOWC event. However, some items can be
used to gather information or increase situation awareness. Additionally, the SFRT can be used to inject
dispersant subsea which may have an environmental benefit in reducing the volume of hydrocarbons
reaching shorelines.Notwithstanding the above, the use of SFRT is considered unlikely due to safety and
technical constraints (i.e., shallow water depths and high predicted gas release rates).

In the unlikely event SFRT was required, SFRT equipment can be mobilised to Dampier from the Jandakot
storage yard in two days, under existing arrangements. Locating this equipment in Dampier could potentially
reduce deployment time by two days providing a suitable vessel was on standby for immediate mobilisation.
However, the equipment is a shared resource across AMOSC SFRT subscription members so relocating for a
drilling campaign is not considered viable. Providing a vessel on standby for SFRT deployment could reduce
deployment time, but given SFRT deployment may not be suitable or feasible a potential reduction in
deployment time due to a vessel being on standby is not seen to offer sufficient environmental benefit given
crewed vessel standby costs would be tens of thousands of dollars each day over the drilling period.

Spill mitigation controls

Santos considers that through the selection of appropriate spill response strategies, development of spill
response controls and maintenance of preparedness arrangements and resources to implement these
controls, spill risk is mitigated to ALARP. Preparedness spill response controls are outlined in Table 7-19 while
those that would be implemented in the event of a spill are outlined within the OPEP.

Page 331 of 400
Santos Ltd | SO-00-BI-20003



7.6.7 Acceptability evaluation

Is the risk ranked between Very Low and
Medium?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development?

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)?

Santos Ltd | SO-00-BI-20003

Santos

Yes — maximum credible hydrocarbon spill volume (condensate
from a LOWC) residual risk is ranked as Medium.

Yes — hydrocarbon spill modelling results were used to determine
consequence and risk.

Yes — activity evaluated in accordance with Santos’ Environmental
Hazard Identification and Assessment Procedure, which considers
principles of ecologically sustainable development.

Yes — management consistent with OPGGS(E)R 2009 Regulations,
including safety case and WOMP. Santos has considered the values
and sensitivities of the receiving environment, including but not
limited to:

+ conservation values of the identified protection priorities
(Section 3)

+ relevant species recovery plans, conservation management
plans and management actions, including but not limited to:

—  Recovery Plan for Marine Turtles in Australia (DoEE,
2017a)

— Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d)

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

— Conservation Management Plan for the Blue Whale, 2015
to 2025 (DoE, 2015b)

— Approved Conservation Advice for Balaenoptera borealis
(sei whale) (TSSC, 2015c)

— Approved Conservation Advice for Balaenoptera physalus
(fin whale) (TSSC, 2015b)

—  Recovery Plan for the White Shark (Carcharodon
carcharias) (DSEWPaC, 2013a)

— Approved Conservation Advice for Pristis clavata (Dwarf
Sawfish) (DEWHA, 2009)

—  Approved Conservation Advice for Pristis pristis
(large-tooth sawfish) (DoE, 2014a)

— Commonwealth Conservation Advice on Pristis zijsron
(green sawfish) (DEWHA, 2008a)

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

—  Recovery Plan for the Grey Nurse Shark (Carcharias
taurus) (DoE, 2014b)

—  Approved Conservation Advice for Glyphis garricki
(northern river shark) (DoE, 2014c)

— Approved Conservation Advice for Milyeringa veritas
(blind gudgeon) (DEWHA, 2008b)

—  Approved Conservation Advice for Nannatherina balstoni
(Balston’s Pygmy Perch) (DEWHA, 2008c)
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Approved Conservation Advice for Ophisternon candidum
(blind cave eel) (DEWHA, 2008d)

Conservation Management Plan for the Southern Right
Whale 2011 to 2021 (DSEWPaC, 2012)

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

Approved Conservation Advice for Aipysurus
apraefrontalis (Short-nosed Sea Snake) (DSEWPaC,
2011a)

National recovery plan for the Christmas Island Goshawk
Accipiter fasciatus natalis (Hill and Dunn, 2004)

National recovery plan for the red goshawk
(Erythrotriorchis radiatus) (DERM, 2012)

National Recovery Plan for Threatened Albatrosses and
Giant Petrels 2011 to 2016 (DSEWPaC, 2011b)

Approved Conservation Advice for Calidris ferruginea
(Curlew Sandpiper) (DoE, 2015c)

Approved Conservation Advice for Numenius
madagascariensis (Eastern Curlew) (DoE, 2015d)

Approved Conservation Advice Pachyptila turtur
Subantarctica fairy prion (southern) (TSSC, 2015e)

Approved Conservation Advice for Sternula nereis nereis
(Fairy Tern) (DSEWPaC, 2011c)

Approved Conservation Advice Calidris canutus (Red
Knot) (TSSC, 2016a)

Approved Conservation Advice Calidris tenuirostriss
(Great knot) (TSSC, 2016b)

Approved Conservation Advice Charadrius leschenaultii
(Greater sand plover) (TSSC, 2016c)

Approved Conservation Advice Charadrius mongolus
(Lesser sand plover) (TSSC, 2016d)

Approved Conservation Advice Fregata andrewsi
(Christmas Island Frigatebird (TSSC, 2016e)

National recovery plan for the Christmas Island
Frigatebird (Fregata andrewsi) (Hill and Dunn, 2004)

Approved Conservation Advice Halobaena caerulea (Blue
petrel) (TSSC, 2015f)

Approved Conservation Advice for Anous tenuirostris
melanops (Australian lesser noddy) (TSSC, 2015g)

Approved Conservation Advice for Limosa lapponica
baueri (Bar-tailed godwit (western Alaskan)) (TSSC,
2016f)

Approved Conservation Advice Limosa lapponica
menzbieri (Bar-tailed godwit (northern Siberian)) (TSSC,
2016g)

Approved Conservation Advice for Papasula abbotti
(Abbott's booby) (TSSC, 2015h)
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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?
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—  Approved Conservation Advice for Pterodroma mollis
(Soft-plumaged petrel) (TSSC, 2015i)

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

— Approved Conservation Advice for Botaurus poiciloptilus
(Australasian bittern) (TSSC, 2019).

Management is also consistent with the zoning of the Australian
marine parks, in that risks have been reduced to ALARP, e.g.,
implementation of spill response activities will limit impacts,
thereby conserving the marine park values.

Yes —aligns with Santos’ Environment, Health and Safety Policy.

Yes —DBCA raised concern of the potential impacts to Bedout Island
Nature Reserve in the event of a spill. The values of this reserve are
described in the EP. Concerns raised around baseline monitoring
were addressed by Santos during consultation (refer Table 4-2) and
scientific monitoring and response strategies are described further
within the OPEP.

Yes (see ALARP above)

The likelihood of a LOWC event during the activity is unlikely when considering industry statistics, Santos
statistics and the preventative controls in place. Wells are designed with essential engineering and safety
control measures to prevent a LOWC incident occurring. Additional industry-standard and activity-specific
control measures to reduce the chance of the event occurring (and minimise impacts) have also been
implemented, including (but not limited to) procedures such as the safety case, WOMP, personnel training
and awareness, and a spill response plan (OPEP). In accordance with Santos’ risk assessment process, the
residual risk is considered to be ALARP. The proposed control measures will reduce the risk of impacts from
a LOWC to a level that is considered acceptable.

Santos Ltd | SO-00-BI-20003
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7.7 Hydrocarbon spill — marine diesel oil

7.7.1 Description of event

Duration

Worst-credible marine diesel oil spill

It is considered credible that a release of MDO to the marine environment could occur between the
support vessels, between a support vessel and the MODU, or between a passing third party vessel
and the MODU or a support vessel. The worst-case environmental incident resulting from a vessel
collision is the rupturing of a vessel fuel tank resulting in the release of MDO to the environment.
Vessel collision could occur due to factors such as human error, poor navigation, vessel equipment
failure or poor weather.

A maximum credible spill volume has been determined based on technical guidance provided by
AMSA (2015). This guidance states that for a vessel other than an oil tanker, the maximum credible
spill from a collision can be determined from the volume of the largest single fuel tank.

In reviewing the general arrangements and fuel tank capacities of typical vessels likely to be utilised
for the drilling activities, the largest single fuel tank capacity identified was no greater than
approximately 329 m? of MDO for support vessels. This scenario would result in a spill of diesel at the
sea surface.

Refuelling incident

There will be no helicopter refuelling on the MODU and no vessel to vessel refuelling within the
operational area during the activity.

The second most significant MDO spill scenario identified is a MODU refuelling incident (fuel hose
failure or rupture, coupling failure or tank overfilling) where fuel bunkering would need to be
stopped manually. Fuel released prior to the cessation of pumping as well as fuel remaining in the
transfer line may escape to the environment.

The AMSA (2015) Technical Guidelines for Preparing Contingency Plans for Marine and Coastal
Facilities provides guidance for calculating a maximum credible spill volume for a refuelling spill. The
guidance provided by AMSA (2015) for a refuelling spill under continuous supervision is considered
appropriate given refuelling will be constantly supervised. The maximum credible spill volume during
refuelling is calculated as: transfer rate (150 m3/hr) x 15 minutes of flow giving a volume of 37.5 m?3.
The detection time of 15 minutes is seen as conservative but applicable following failure of multiple
barriers followed by manual detection and isolation of the fuel supply.

For the purpose of the EP the impacts of a MDO spill of 329 m? has been assessed as this is the
largest credible MDO spill associated with the activity.

Diesel spill trajectory modelling (GHD 2021) indicated that there was some probability of a 329 m3
MDO spill extending as follows (using the moderate exposure thresholds) based on a summary from
all modelling locations:

+  Shoreline loading was predicted to occur within 225 km.

+  Surface oil was predicted to occur within approximately 200 km.

+  Total submerged oil was predicted to occur within approximately 200 km.
+

Dissolved hydrocarbons were predicted to occur within approximately 150 km.

A 329 m release of MDO was modelled for a release over 0.5 hour, replicating the potential duration
of a spill arising from a significant collision.

7.7.2 Nature and scale of environmental impacts

Hydrocarbon spills will cause a decline in water quality and may cause chemical (e.g., toxic) and physical (e.g.,
coating of emergent habitats, oiling of wildlife at sea surface) impacts to marine species. The severity of the
impact of a hydrocarbon spill depends on the magnitude of the spill (i.e., extent, duration) and sensitivity of
the receptor. The nature and scale of a hydrocarbon spill is described throughout this chapter for a vessel
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collision scenario, given smaller hydrocarbon spills (from refuelling) will impact a smaller area than a vessel
collision.

Potential receptors: Plankton (including zooplankton and fish and coral larvae), Marine mammals, Marine
reptiles, Seabirds and shorebirds, Shallow benthic, intertidal and shoreline habitats, Fish and sharks,
Fisheries, Tourism, Protected areas, Shipping, Defence, Shipwrecks, Indigenous, Existing oil and gas activity
and KEFs.

A surface release of MDO to the marine environment would result in a localised reduction in water quality in
the upper surface waters of the water column near the location of the spill. To account for a diesel release
that may occur anywhere within the operational area in Commonwealth waters and closer to sensitive
receptors, potential impact pathways (physical and chemical) of hydrocarbon exposure for receptors are
summarised in and potential impacts to receptors found within the EMBA are further described in Table 7-18.

Table 7-19 summarises the potential impacts of hydrocarbon spills to sensitive receptors and values within
the EMBA.

7.7.3 Spill modelling results

The modelling results (GHD 2020 and APASA 2019) are presented for the fate of hydrocarbon from a vessel
collision at the exposure values defined in Section 7.5.4, and has been provided for the purposes of risk
evaluation, displaying the parameters of:

+ minimum time to contact from moderate and high exposure value

+ maximum hydrocarbon concentration from high exposure value

+ maximum oil loading on shoreline from moderate and high exposure value

+ length of shoreline oiled.

Further parameters required to inform spill response strategies are described further in the OPEP. A summary

of the modelling results is provided for each of the modelling locations below.

7.7.3.1 Bedout West

Shoreline accumulation — Bedout West

Shoreline accumulation at the low threshold was predicted to occur for 1.3% of the realisations (two
realisations out of 150). Both realisations had well below one tonne (0.015 and 0.04 tonnes) of accumulated
shoreline loading. Specific details of shoreline accumulation are provided below in the context of the low,
moderate and high exposure values.

Low — Shoreline loading above the low threshold (more than 10 g/m?) was predicted to only occur at Clerke
Reef approximately 300 km northeast.

Moderate and High — No shoreline accumulation at either the moderate (100 g/m?) or high (1000 g/m?)
thresholds were predicted to occur.

Floating oil — Bedout West

Low — Surface oil above the low threshold (1 g/m?) was predicted to extend up to approximately 250 km to
the west and east, and approximately 175 km to the north of the release location.

Moderate and High — At the moderate threshold (10 g/m?), surface oiling was reduced in spatial extent to
within approximately 200 km to the west and approximately 150 km to the east and approximately 100 km
to the north. Exceedances of the high threshold (50 g/m?2) were limited in spatial extent to within
approximately 100 km of the release site.
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Surface oiling above the moderate threshold (10 g/m?2) did not occur at any receptors.

Total submerged oil (entrained plus dissolved oil) — Bedout West

Low — Total submerged oil at the low threshold (10 ppb) was predicted to primarily occur within
approximately 300 km west and approximately 175 km east/northeast of the spill site.

Moderate — At the moderate threshold (100 ppb), predicted contact was reduced in spatial extent primarily
within approximately 125 km of the spill site.

Total submerged oil above the moderate threshold (10 g/m?) did not occur at any receptors.

Dissolved Qil — Bedout West

Low — Dissolved hydrocarbons at the low threshold (10 ppb) were predicted to extend a maximum distance
of approximately 200 km to the west, approximately 100 km to the north and approximately 150 km to the
east.

Moderate and High — At the moderate threshold (50 ppb), the spatial extent was within approximately
150 km, approximately 75 km to the north and approximately 125 km to the east. Exceedance of the high
threshold (400 ppb) was limited to within 50 km of the release site.

Dissolved oil above the moderate threshold (50 ppb) did not occur at any receptors.

7.7.3.2 Bedout North

Shoreline accumulation — Bedout North

Shoreline accumulation at the low threshold was predicted to occur for only one realisation of the 150, which
exceeded one tonne of accumulated shoreline loading (2.4 tonnes). Specific details of shoreline accumulation
are provided below in the context of the low, moderate and high exposure values.

Low — Shoreline loading above the low threshold (more than 10 g/m?) was predicted to only occur at
Imperieuse Reef approximately 150 km northeast.

Moderate and High — Shoreline loading above the moderate threshold (more than 100 g/m?) was predicted
to only occur at Imperieuse Reef approximately 150 km northeast. No shoreline loading was predicted to
exceed the high threshold (1,000 g/m?).

Shoreline accumulation above the moderate threshold (100 g/m?) at the Imperieuse Reef MP was predicted
at a very low probability (less than 1%) with a maximum accumulated load of 1.6 tonnes.

Floating oil — Bedout North

Low — Surface oil above the low threshold (1 g/m?2) was predicted to extend up to approximately 300 km to
the west approximately 200 km to the east and approximately 125 km to the north of the release location.

Moderate and High — At the moderate threshold (10 g/m?), surface oiling was reduced in spatial extent to
within approximately 200 km to the west, approximately 150 km to the east and approximately 100 km to
the north. Exceedances of the high threshold (50 g/m?) were limited in spatial extent to within approximately
100 km of the release site.

Receptors predicted to be contacted by surface oiling above the moderate threshold (10 g/m?) included
Eighty Mile Beach AMP and Bedout Island both with less than 1% probability.

Total submerged oil (entrained plus dissolved oil) — Bedout North

Low — Total submerged oil at the low threshold (10 ppb) was predicted to primarily occur within
approximately 325 km west, 200 km to the east and approximately 150 km north of the spill site.
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Moderate — At the moderate threshold (100 ppb), predicted contact was reduced in spatial extent primarily
within approximately 100 km of the spill site.

No receptors were predicted to be contacted by total submerged oil at the moderate threshold (100 ppb).

Dissolved oil — Bedout North

Low — Dissolved hydrocarbons at the low threshold (10 ppb) were predicted to extend a maximum distance
of approximately 225 km to the west, approximately 150 km to the east and approximately 100 km to the
north.

Moderate and High — At the moderate threshold (50 ppb), the spatial extent was within approximately
125 km of the release location. Exceedance of the high threshold (400 ppb) was limited to within 50 km of
the release site.

No receptors were predicted to be contacted by dissolved hydrocarbons at the moderate threshold (50 ppb).

7.7.3.3 Bedout South

Shoreline accumulation — Bedout South

Shoreline accumulation at the low threshold was predicted to occur for 21% of the realisations
(32 realisations out of 150). Among these, three realisations predicted more than 50 tonnes of accumulated
shoreline loading, primarily on Bedout Island. These large loading events onto Bedout Island tend to occur
from January to April. Specific details of shoreline accumulation are provided below in the context of the low,
moderate and high exposure values.

Low — Shoreline loading above the low threshold (more than 10 g/m?) was predicted to occur up to
approximately 225 km from the release site at the geographic receptor of Eighty Mile Beach.

Moderate and High — Shoreline loading above the moderate threshold (more than 100 g/m?) was predicted
to occur up to approximately 225 km from the release site at the geographic receptor of Eighty Mile Beach.
Shoreline loading above the high threshold (more than 1,000 g/m?) occurred only at Bedout Island
approximately 40 km to the south-west of the release site.

Shoreline accumulation above the moderate threshold (100 g/m?) at the geographic receptors of Bedout
Island, Eighty Mile Beach and Port Hedland-Eighty Mile Beach were predicted at a low probabilities of 6.7%,
2% and 1.3%, respectively.

Floating oil — Bedout South

Low — Surface oil above the low threshold (1 g/m?2) was predicted to extend up to approximately 175 km to
the west, approximately 150 km north and approximately 175 km to the east of the release location.

Moderate and High — At the moderate threshold (10 g/m?), surface oiling was reduced in spatial extent to
within approximately 125 km to the west, approximately 150 km to the east and approximately 100 km to
the north. Exceedances of the high threshold (50 g/m?) were limited in spatial extent to within approximately
100 km of the release site.

Receptors predicted to be contacted by surface oiling above the moderate threshold (10 g/m?) included
Eighty Mile Beach AMP (approximately 52% probability), Bedout Island (approximately 9% probability), Port
Hedland-Eighty Mile Beach (approximately 3% probability) and Eighty Mile Beach (approximately 1%
probability).
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Total submerged oil (entrained plus dissolved oil) — Bedout South

Low — Total submerged oil at the low threshold (10 ppb) was predicted to primarily occur within
approximately 175 km of the spill site.

Moderate — At the moderate threshold (100 ppb), predicted contact was reduced in spatial extent primarily
within approximately 125 km of the spill site.

Three receptors were predicted to be contacted by total submerged oil at the moderate threshold (100 ppb),
namely Eighty Mile Beach AMP (approximately 52% probability), Bedout Island (approximately 11%
probability) and Port Hedland-Eighty Mile Beach (approximately 1.3% probability).

Dissolved oil — Bedout South

Low — Dissolved hydrocarbons at the low threshold (10 ppb) were predicted to extend a maximum distance
of approximately 150 km of the release location.

Moderate and High — At the moderate threshold (50 ppb), the spatial extent was within approximately
100 km of the release location. Exceedance of the high threshold (400 ppb) was limited to within 50 km of
the release site.

Four receptors were predicted to be contacted by dissolved oil at the moderate threshold (50 ppb), namely
Eighty Mile Beach AMP (approximately 52% probability), Bedout Island (approximately 10% probability), Port
Hedland-Eighty Mile Beach (approximately 1.3% probability), and Eighty Mile Beach (approximately 0.7%
probability).

7.7.3.4 Deterministic modelling
Bedout South Scenario #129 (GHD, 2021)

Realisation 129 of the MDO spill scenario resulted in the highest accumulated shoreline load above 100 g/m?

of approximately 53 tonnes at Bedout Island. The surface slick was transported to the south-west and then
east-north-easterly by prevailing winds and surface currents and arrived at the Bedout Island shoreline from
2.6 days and reached a peak loading of approximately 50 tonnes shortly thereafter. By the end of five weeks
(35 days), natural weathering processes were predicted to reduce the total shoreline load to approximately
25 tonnes.

The large shoreline loading event of approximately 50 tonnes represents approximately 20% of the released
oil mass, and therefore results in a reduction in the surface oil proportion from approximately 80% down to
approximately 60% during day two to three occurring simultaneously with an increase in shoreline oil from
0 to 20%. By the end of the simulation (35 days), the shoreline oil represents approximately 10% of the total
oil mass.

The evaporation rate varies throughout the simulation, with a period of high winds occurring around 24 days
that results in increased evaporation along with increased entrainment of oil from the surface slick into the
water column. By approximately 25 days, nearly all of the surface oil is evaporated or entrained. The
entrained component is subject to high rates of decay and is almost entirely disappeared by day 30.
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Table 7-20: Spill modelling results for surface release of hydrocarbons from a vessel collision at all modelling locations

Minimum time to contact (days) Maximum Hydrocarbon Concentration

oiled shoreline (km)

Maximum oil ashore
(tonnes)
Maximum length of

Moderate exposure values High exposure values Moderate exposure values High Exposure Values

[}
S
S
S -
o o
[ -
o Q.
) Q
o o
(7]
o

Surface hydrocarbons (10 g/m?)
Surface hydrocarbons (50 g/m?)
Surface hydrocarbons (10 g/m?)
Surface hydrocarbons (50g/m?)

Entrained Hydrocarbons
Dissolved hydrocarbons (50

(100 ppb)
Entrained Hydrocarbons

Dissolved hydrocarbons
Dissolved hydrocarbons
(100 ppb)

(400 ppb)
Dissolved hydrocarbons

(400 ppb)
Shoreline accumulation

(1000 g/m?)
Shoreline accumulation

(>100g/m?)
Shoreline accumulation

Shoreline accumulation
Shoreline accumulation
(>100g/m?)

(1000 g/m?)
Shoreline accumulation

Bedout West Release

No contact at moderate or high exposure values from this release scenario

Bedout North Release
Imperieuse Emergent 9.4 NC NC NC NC NC NC 299 NC NC NC NC NC NC 1.6 2.8
Reef MP
Eighty Mile Submerged NC 2.7 NC NC NC NC 2.7 NC 38.4 NC NC NC NC 54.1 NC NC
Beach AMP
Rowley Submerged NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
Shoals
Surrounds
Bedout Emergent NC 3.6 NC NC NC NC NC NC 36.3 NC NC NC NC NC NC NC
Island
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7.7.4 Environmental performance outcomes and control measures
The EPOs relating to this event include:
+ No loss of containment of hydrocarbon to the marine environment [DC-EPO-03].

The control measures applied to prevent hydrocarbon spill from refuelling and vessel collision are shown in
Table 7-21.

Selection of oil spill response strategies and associated performance outcomes, control measures and
performance standards, including those required to maintain preparedness and for response, are detailed
within the OPEP. The OPEP contains an evaluation of oil spill preparedness arrangements to demonstrate
that oil spills will be mitigated to ALARP.

Table 7-21: Control measure evaluation for the surface release of diesel (vessel collision/bunkering)
Control Control Measure Environmental Benefit Potential Evaluation

Measure Cost/Issues
Reference

Standard Controls

BD-CM-015 | Support vessel Minimises risk of Negligible costs. Adopted — Benefits

collision through visual considered to
identification and outweigh costs.
avoidance of other

vessels.

BD-CM-034 | Lighting will be used as Ensures vessels meet Costs associated Adopted — Benefits
required for safe work minimum safety with personnel time | considered to
conditions and standards therefore in checking vessel outweigh costs.
navigational purposes reducing potential for certifications are in

vessel collision events place.
with associated diesel Negligible costs of

spill to the environment. operating

Marine Order Part 30: navigational
Prevention of Collisions, | equipment.
and with Marine Order
Part 21: Safety of
Navigation and
Emergency Procedures
requires vessels to have
navigational equipment
to avoid collisions.
Requirement of the

Navigation Act 2012.

BD-CM-009 Maritime Dangerous Dangerous goods Cost associated with | Adopted — Benefits

Goods Code managed in accordance | implementation of of ensuring

with IMDG Code to code/procedure. procedures are
reduce the risk of an followed and
environmental incident, measures
such as an accidental implemented
release to sea or outweigh costs of
unintended chemical personnel time.
reaction.
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Measure
Reference
No.

Control Measure

Environmental Benefit

Potential
Cost/Issues

Santos

Evaluation

BD-CM-020 | Fuel oil quality Use of diesel reduces Additional Adopted — Benefits
the potential impacts to | personnel costs of of ensuring
marine environment in ensuring vessels are | procedures are
the event of unplanned using the required followed outweighs
hydrocarbon spills or fuel. the minimal costs of
leaks during bunkering. personnel time.

BD-CM-038 | Seafarer Certification Requires appropriately Costs associated Adopted — Benefits

trained and competent with personnel time | considered to
personnel, in in obtaining outweigh costs.
accordance with Marine | qualifications.

Order 70, to navigate

vessels to reduce

interaction with other

marine users.

Requires appropriately

trained and competent

personnel to navigate

vessels.

DC-DM-012 | MODU and support vessel | Implements response Administrative costs | Adopted — Benefits
spill response plans plans on board vessels of preparing of considered to
including pre-drilling to deal with unplanned documents. outweigh costs.
relief well plan hydrocarbon releases Generally

and spills quickly and undertaken by
efficiently in order to vessel contractor so
reduce impacts to the time for Santos
marine environment. personal to confirm
and check
Shipboard Oil
Pollution Emergency
Plan (SOPEP)/
SMPEP in place.

BD-CM-016 | Accepted OPEP Implements response Administrative costs | Adopted —
plans to deal with an of preparing Regulatory
unplanned hydrocarbon | documents and requirement must
release quickly and large costs of be adopted.

efficiently in order to
reduce impacts to the
marine environment.

preparing for and
implementing
response strategies.

Santos Ltd | SO-00-BI-20003
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Measure
Reference
No.

Control Measure

Environmental Benefit

Potential
Cost/Issues
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Evaluation

N/A

(safety) established

Schedule activities to
avoid coinciding with
sensitive periods for
marine fauna present in
the operational area

collision or interference
with other marine user
activities

Potential reduction in
risk of a hydrocarbon
spill to some sensitive
receptors

BD-CM-039 | Marine assurance Ensures vessels meet Costs associated Adopted — Benefits
standard Marine assurance with personnel time | of ensuring
standards to reduce the | in checking vessel. procedures are
likelihood of unplanned followed and
discharge. measures
implemented and
that the vessels are
compliant outweigh
the costs.
Regulatory
requirement must
be adopted.
BD-CM-040 | Pre-campaign Ensures consideration of | Administrative costs | Adopted — Benefits
commencement worst case hydrocarbon | to undertake considered to
assurance check spill scenario for the assurance check and | outweigh costs.
proposed activity based | risk assessments for
on actual vessel, MODU | each campaign.
and activity details.
BD-CM-041 Refuelling and chemical Minimises risk of Personnel costs Adopted — Benefits
transfer procedure pollution to ALARP associated with of ensuring
during hydrocarbon ensuring procedures | procedures are
transfers between are in place and followed and
MODU and vessels. implemented during | measures
refuelling and implemented
chemical transfers. outweigh the costs.
BD-CM-042 Petroleum Safety Zone Reduces potential for Negligible costs, Adopted — Benefits

standard industry
practice

Additional Controls

Impracticable to
schedule activities
to avoid all listed
marine fauna due to
variability in timing
of environmentally
sensitive periods
and the constant or
unpredictable
presence of some
species. Short
duration activity
(i.e., a few days)
that is low risk to
marine fauna.

considered to
outweigh negligible
costs to Santos

Rejected — Cost is
disproportionate to
increase in
environmental
benefit

Santos Ltd | SO-00-BI-20003
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Evaluation

Potential
Cost/Issues

Control Control Measure Environmental Benefit
Measure

Reference

[\ [o

N/A Zero fuel bunkering via Removes spill risk from Cost associated with | Rejected — Storage
hose hose operations. transfer of MDO via | of fuel on MODU
drums or would result in
containers. Not unacceptable
possible to modify transfer of
MODU to allow environmental risks
additional fuel to occupational
storage. health and safety/
Cost associated with | operational risks
vessel transits and and would not
risk transfer to eliminate risk of
Health and Safety MDO spills to sea.
issues with Costs associated
additional trips to with implementing
port instead. Would | control is deemed
significantly grossly
increase the disproportionate to
schedule to include | environmental
multiple trips. benefit and low risk
activity with
standard controls in
place.
N/A Require all support Reduces the likelihood Vessels are subject Rejected — Large

vessels involved in the
activity to be double
hulled.

of a loss of hydrocarbon
inventory in the highly
unlikely event of a vessel
collision, minimising
potential environmental
impact.

to availability and
are required to
meet Santos’
standards during
activities,
requirement of a
double hull on
vessels would limit
the number
available to Santos
Also, requiring
vessels to be
refitted to ensure
double hulls would
be of high cost.

costs associated
with vessel
selection and by
having an activity
schedule
determined by
vessel availability
considered to be
grossly
disproportionate
compared to low
risk of a vessel
collision and low
risk of a large diesel
spill.
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7.7.5 Environmental impact assessment

Description

Receptors Physical environment — water quality, Shallow benthic, intertidal and shoreline habitats

Threatened/migratory fauna — plankton, invertebrates, marine mammals, marine reptiles,
sharks, rays and fish, birds (seabirds and shorebirds)

Protected Areas — KEFs, Marine Parks and Commonwealth Heritage Areas

Socio-economic — commercial, recreational and traditional fisheries, recreation and
tourism, oil and gas industry)

Consequence Il — Moderate

A summary of the consequence assessment for each receptor category is presented below. Potential impact
pathways (physical and chemical) of hydrocarbon exposure for receptors are summarised in Table 7-14, and potential
impacts to receptors found within the MEVA in the event of a LOWC are further described in Table 7-15, this
encompasses the MEVA and EMBA for a vessel collision resulting in a release of MDO.

Threatened/migratory fauna

A surface release of MDO to the marine environment would result in a localised reduction in water quality in the
upper surface waters of the water column. As a light hydrocarbon, MDO undergoes rapid spreading and evaporative
loss in warm waters, indicating that a surface slick will be temporary. Under moderate winds (5 m/s), 40% of the
initial surface slick is predicted to remain as surface oil after 24 hours, decreasing further to approximately 10% after
48 hours and approximately 1% after 72 hours (GHD, 2021). The high rate of evaporation means that little MDO will
become entrained and few aromatic hydrocarbons are predicted to become dissolved reducing impact to marine
fauna. Surface oil, and entrained hydrocarbon in the sea surface layer, could have the physical effect of coating fauna
interacting within and under the surface, including plankton, pelagic invertebrates and fishes, marine reptiles, marine
mammals and seabirds, and may also affect some species through ingestion of oiled fish (as described in Table 7-14).

The diesel EMBA overlaps breeding/foraging BIAs for a number of seabirds. An unplanned release of MDO is not
expected to interfere with their breeding activity, but could cause slight secondary effects through ingestion after
preening or ingestion of oiled fish (as described in Table 7-14 and Table 7-15).

The humpback whale (migration) and pygmy blue whale (distribution, migration and foraging) BIAs and whale shark
foraging BIA overlap the EMBA. An unplanned release of MDO is not expected to interfere with their migration
activity. There is the potential for behavioural disruption to the local population as individuals traverse the area
affected with potential for coating of baleen (in whales) and ingestion of oiled prey (plankton/fish) as described in
Table 7-14 and Table 7-15.

The EMBA overlaps nesting/internesting and critical habitat BIAs for a number of turtles and therefore turtle
behaviour could be disrupted with the potential to threaten turtle populations (as described in Table 7-15),
particularly those at significant rookeries on Barrow Island and Montebello Islands.

Deteriorating water quality/chemical and terrestrial discharge is identified as a potential threat to turtles in the
marine turtle recovery plan, and some bird and shark species (Table 3-8). Habitat modification, degradation and
disruption, pollution and/or loss of habitat are also identified as threats to sharks, birds, cetaceans and turtles in
conservation management and recovery plans. Given the location of the release, and volume of potential
hydrocarbon release there is the potential for modification to or a decrease in the availability of quality habitat
(shorelines/subsurface), particularly given the location adjacent to the Eighty Mile Beach AMP which is established
to protect birds, fish and turtle habitats. Shoreline accumulation may present a major disruption to shoreline
individuals (as described in Table 7-15). Volumes of accumulated hydrocarbon may result in a significant reduction
in area available for seabirds and/or turtle species. The quality of habitat (shorelines/subsurface) may be reduced for
a period, with recovery over the medium term (decades).

Physical environment and habitats

In the event of MDO release, hydrocarbons that reach nearshore environments have the potential to impact benthic
coral reefs and mangrove areas which may result in a decrease in ecological values given toxicity impacts associated
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with hydrocarbon exposure. The quality of habitat may be reduced for a significant period with recovery over the
medium term (two to ten years). As described above, accumulated hydrocarbons on shorelines could impact marine
fauna that utilize beaches such as shorebirds and turtles, dependent upon the timing of a spill. Beaches on the
Ningaloo Coast, Barrow Island and Montebello Islands are important for green turtles, and to a lesser extent
hawksbills turtles, while Muiron Islands has a regionally important nesting site for loggerhead turtles. Impacts to
turtles could occur from surface hydrocarbons if MDO accumulates on nesting beaches. Entrained hydrocarbon could
also contact sandy beaches at high tide. Such impacts would be most likely to nesting females as they move up and
down beaches or to turtle hatchlings as they emerge from nests six to eight weeks following nesting. The quality of
habitat available to the turtles will be reduced, with recovery over the medium term.

Protected areas

The EMBA intersects several Marine Parks, AMPs, Commonwealth Heritage Areas and marine management areas
(Section 3.1). Combined, these areas support all the habitats and faunal groups described above. Impacts to the
habitat/fauna receptors described above therefore have an impact on the values of these reserves which could have
flow-on effects to tourism revenue of coastal communities that provide access to these marine reserves.

Socio-economic receptors

There is the potential for hydrocarbons to temporarily disrupt fishing activities if the surface or entrained
hydrocarbon moves through fishing areas. However, the high rate of evaporation means that little MDO will become
entrained and few aromatic hydrocarbons are predicted to become dissolved.

It is possible that there could be accumulation of oil in fish tissues to the extent that could result in hydrocarbon
tainting of fish flesh. Connell and Miller (1981) compiled a summary of studies listing the exposure value
concentrations at which tainting occurred for hydrocarbons. The results contained in their review indicate that
tainting of fish occurs when fish are exposed to ambient concentrations of 4 to 300 ppm (4,000 to 300,000 ppb) of
hydrocarbons in the water, for durations of 24 hours or more, with response to phenols and naphthenic acids being
the strongest.

Given the volume of oil that could potentially be released, it is possible that impacts could be detected to fisheries
on a stock level although it is more likely that natural variation in fish abundance would be on a greater scale than
any impacts attributable to a hydrocarbon spill. This would most likely be the case for fisheries species that utilise
shallow waters around the Lowendal, Barrow and Montebello Islands and could occur through direct impacts to fish
or to fish habitats (e.g., seagrass, coral reef, mangrove habitats).

Entrained and surface oil could impact pearl farming activities at the Montebello Islands. Given that pearl oysters are
filter feeders, entrained oil droplets could create negative impacts through ingestion and accumulation of
hydrocarbon compounds in oyster tissues or interference with respiratory structures. Such impacts could lead to sub-
lethal (e.g., reduced oyster growth rates, reduced reproductive success) or at worst lethal impacts. Given that
dissolved hydrocarbons could reach acutely toxic levels, mortality could occur.

A number of oil and gas operators operate within the EMBA with existing projects and infrastructure in place as well
as continuing drilling and exploration programs (Table 3-11). An unplanned hydrocarbon release has the potential to
disrupt these activities, with associated economic impact, albeit on a temporary basis.

Tourism could also be affected by a spill, either from reduced water quality/shoreline oiling preventing recreational
activities or reducing aesthetic appeal or from impacts to habitats and marine fauna as described in Table 7-14 and
Table 7-15.

Likelihood B — Unlikely

A worst-case hydrocarbon release resulting from a vessel collision could result in major disruption and long-term
effects on the receiving environment. Impacts could decrease local populations and result in loss of critical habitats;
however, recovery would be expected within decades. With the proposed CMs in place to prevent releases, any
decline in local populations or degradation of habitats is considered unlikely and therefore the activity will be
conducted in a manner that is considered acceptable.
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Description

The likelihood of a hydrocarbon release occurring due to a vessel collision/bunkering is limited given the set of
mitigation and management controls in place. Subsequently the likelihood of a vessel collision releasing

hydrocarbons to the environment resulting in a major consequence is considered to be Unlikely (b).

Residual Risk

7.7.6 Demonstration of as low as reasonably practicable

The use of vessels is integral to activity and therefore vessels and associated risks of unplanned hydrocarbon
releases, cannot be completely eliminated.

Offshore refuelling is standard industry practice and oil pollution legislation (Protection of the Sea (Prevention
of Pollution from Ships) Act 1983 and MARPOL Annex |) has been developed to safeguard against the risk of
a hydrocarbon spill occurring during refuelling. Other hydrocarbon types such as HFO, IFO have specifically
not been selected for this Activity (only diesel will be used in the Operational Area) to ensure potential
environmental impacts are reduced to ALARP.

The combination of the standard prevention CMs (which reduce the likelihood of the event happening), and
the spill response strategies (which may reduce the consequence) together reduce the overall hydrocarbon
spill risk.

No additional controls have been identified and given the controls in place detailed above, the assessed
residual risk for this impact is Low and cannot be reduced further. It is considered therefore that the impact
of the activities conducted is reduced to ALARP.

In terms of spill response activities, Santos will implement oil spill response as specified within the OPEP. A
detailed ALARP assessment on the adequacy of arrangements available to support spill response strategies
and CMs is presented in the OPEP (SO-91-RI-20058.02).

The North-west Marine Parks Network Management Plan states 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, 2018a) 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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7.7.7 Acceptability evaluation

Is the risk ranked between Very Low to
Medium?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development?

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’
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 — residual risk is ranked as Low

No — potential impacts and risks are well understood through the
information available.

Yes —activity evaluated in accordance with Santos’ Environmental
Hazard ldentification and Assessment Procedure, which considers
principles of ecologically sustainable development.

Yes — management consistent with OPGGS (E) R 2009 including
safety case and WOMP. Santos has considered the values and
sensitivities of the receiving environment, including, but not
limited to:

+ conservation values of the identified protection priorities
(Section 3.2)

+ relevant species recovery plans, conservation management
plans and management actions, including but not limited to:

—  Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d)

—  Recovery Plan for Marine Turtles in Australia (DoEE,
2017a)

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

— Conservation Management Plan for the Blue Whale,
2015 to 2025 (DoE, 2015b)

—  Approved Conservation Advice for Balaenoptera
borealis (sei whale) (TSSC, 2015c)

—  Approved Conservation Advice for Balaenoptera
physalus (fin whale) (TSSC, 2015b)

—  Recovery Plan for the Grey Nurse Shark (Carcharias
taurus) (DoE, 2014b)

—  Recovery Plan for the White Shark (Carcharodon
carcharias) (DSEWPaC, 2013a)

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

Yes — aligns with Santos’ Environmental Health and Safety Policy.

Yes - DBCA raised concern of the potential impacts to Bedout
Island Nature Reserve in the event of a spill. The values of this
reserve are described in the EP. Concerns raised around baseline
monitoring were addressed by Santos during consultation (refer
Table 4-2) and scientific monitoring and response strategies are
described further within the OPEP.

Yes — see ALARP above.

Given the CMs in place to prevent a vessel-vessel collision and refuelling incidents and the low frequency of
significant volume diesel spills that occur in the industry, the likelihood of a loss of containment event during
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the activity is low. The risks from diesel spills are well understood and the activities will be managed in
accordance with relevant legislation and standards. The CMs proposed are consistent with applicable actions
described in the relevant Recovery Plans and Approved Conservation Advice and no stakeholder concerns
have been raised regarding this aspect.

With the implementation of industry standard and activity-specific CMs to reduce the chance of a diesel spill
event (and minimise impacts), the residual risk is assessed to be Low and ALARP. CMs will reduce the risk of
impact from MDO spill to a level that is acceptable
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7.8 Minor hydrocarbon release (surface and subsea)
7.8.1 Description of event

Causes for accident hydrocarbon releases (other than diesel release from a vessel collision or
bunkering, and LOWC) include:

+  hydraulic fluids, lubricant oils and (stored) waste oils

+ ROV failure (including oil seal, hydraulic system hose and quick disconnect system
failures)

+ loss of primary containment (drums, tanks, intermediate bulk containers [IBCs], etc)
due to handling, storage and dropped objects (e.g., swinging load during lifting
activities)

+ vessel or MODU pipework failure or rupture, hydraulic hose failure, inadequate
bunding

+ lifting — dropped objects damaging diesel infrastructure (hoses, pipes, tanks, etc)
+  formation fluids from flaring drop out during well testing.

The MODU/vessels main engines and equipment such as pumps, cranes, winches, power packs and
generators require MDO 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 the MODU and vessels. Small hydrocarbon leaks could
occur from loss of primary containment due to handling, storage and dropped objects (during lifting
activities). Volumes are likely to be small and limited to the volume of individual containers (e.g., IBC,
44-gallon drums) stored on the deck of vessels or the MODU. The credible spill for this scenario is
considered to be the loss of an IBC (1 m3) during transfer from a support vessel to the MODU.

Equipment deployed overboard during drilling (e.g., ROV operations) can result in unplanned
discharges (of hydraulic fluids) directly to the marine environment due to equipment failure,
equipment interactions with the vessel thrusters and/or accidental contact with subsea
infrastructure. The largest credible hydrocarbon spill from ROV operations would be an accidental
release of approximately 0.05 m3 (50 L) of hydraulic fluid from the deployed ROV.

Well testing is conducted to evaluate any hydrocarbon-bearing formations for possible flow
characteristics. Hydrocarbon flaring may be interrupted by pressure drops, incomplete combustion,
or higher than anticipated drilling fluid content in the flaring system during well testing. As a result of
flaring drop out, formation fluids may subsequently be discharged into the marine environment.
Similarly, some flowback cushioning fluids may accidentally be released during well testing.
Hydrocarbon spilt volumes due to drop out from flaring and well testing are difficult to estimate.
Given the automatic and manual systems in place during flaring, the accidental release of
hydrocarbon is expected to be low (less than 500 L).

Base oil utilised during well testing is stored in pits on the MODU, in the event of structural failure
during bunkering, there is the possibility of a release to the marine environment.

Minor accidental loss of other hydrocarbon-based liquids (e.g., used lubricating oils, cooking oil, and
hydraulic oil) to the marine environment could also occur via tank pipework failure or rupture,
hydraulic hose failure, inadequate bunding and/or storage, insufficient fastening or inadequate
handling which could result in impacts to water quality and hence sensitive environmental receptors.

The relative low volumes are expected to rapidly disperse into the marine environment. Below
toxic/harmful threshold concentrations are expected to occur at short distances from the
hydrocarbon release point. In the event of a worst-case spill, potential impacts beyond the
operational area are not expected.

Extent

Potentially toxic/harmful threshold concentrations limited to a very short period immediately
following release.

Duration
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7.8.2 Nature and scale of environmental impacts

Potential receptors: Physical environment (water and sediment quality, benthic habitats), threatened,
migratory or local fauna (marine mammals, marine reptiles, sharks and rays, fish and birds), and
socio-economic receptors (tourism and recreation).

Physical environment

Hydraulic fluids and lubricating fluids behave similarly to MDO when spilt in the marine environment (for
information on MDO behaviour in the marine environment refer to Section 7.7). Hydraulic fluids are medium
oils of light to moderate viscosity and have a relatively rapid spreading rate and, like diesel, 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.

Physical environment

Minor volumes of hydrocarbons released to the marine environment may lead to contamination of the water
column in the vicinity of the MODU and vessels. The potential impacts would most likely be highly localised
and restricted to the immediate area surrounding the spill, with rapid dispersal to concentrations below
impact thresholds likely to occur in the open ocean.

Due to the small volumes and expected rapid dispersal to concentrations below impact thresholds, impacts
to water quality are not expected to cause flow-on effects to sediment quality or benthic habitats. There is
no emergent or intertidal habitat that could be impacted by a surface spill and spilled hydrocarbons at minor
volumes are unlikely to reach shorelines.

Threatened migratory or local fauna

The minor and short-term changes to water quality that may result are not predicted to impact on marine
fauna (e.g., pelagic fish and sharks, marine mammals, marine reptiles and seabirds). As summarised in
Table 3-9, the internesting BIA for the flatback marine turtle, whales (migration and distribution) and whale
shark (foraging) overlap the operational area, therefore these receptors may to be present. A number of
Recovery Plans and Conservation Advice for threatened and migratory species that may occur within the
operational area (Table 3-10) identify marine pollution and deteriorating water quality (chemical discharge)
as a threat to the species.

Small hydrocarbon spills are unlikely to have an ecological effect on threatened or migratory fauna, given the
small volumes that could be released, and the open ocean environment. Physical coating of marine fauna or
lethal/sub-lethal toxicity effects from any accidentally released hydrocarbons, is considered unlikely given
the expected low concentrations and short exposure times.

Socio-economic receptors

Given the small amount of recreation and tourism expected within the operational area and the highly
localised nature of a minor hydrocarbon release, it is unlikely that there will be any impacts on recreation
and tourism.
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7.8.3 Environmental performance outcomes and control measures

The EPOs relating to this event include:

+ No loss of containment of hydrocarbon to the marine environment [DC-EPO-03].

+ No unplanned objects, emissions or discharges to sea or air [DC-EPO-04].

Santos

+ No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed fauna during
activities [DC-EPO-05].

The control measures considered for this event are shown in Table 7-22, and EPSs and measurement criteria
for the EPOs are described in Table 8-2.

Table 7-22: Control measure evaluation for minor release of hydrocarbons

Control Control Measure Environmental Potential Cost/Issues Evaluation
Measure Benefit
Reference
No.

Standard Controls

BD-CM-002 Dropped object Impacts to Personnel costs involved Adopted — Benefits of
prevention environment are in implementing ensuring procedures
procedures reduced by procedures and in are followed and

preventing dropped | incident reporting. measures
objects and by implemented
retrieving dropped outweigh costs.
objects where

possible. Minimises

drop risk during

MODU lifting

operations. Ensures

lifting equipment

certified and

inspected.

BD-CM-005 Hazardous chemical Reduces the risk of | Personnel cost associated | Adopted — Benefits of
management spills and leaks with implementation of ensuring procedures
procedures (discharges) to sea procedures and are followed and

by controlling the permanent or temporary measures
storage, handling storage areas. implemented
and clean-up. outweigh costs.

BD-CM-007 Chemical selection Reduced toxicity to | Potential additional cost Adopted — Benefits of
procedure marine and delays of chemical ensuring procedures

environment substitution. are followed
through ensuring outweighs costs.
only

environmentally

acceptable

chemicals

discharged to sea.

BD-CM-008 General chemical Potential impacts to | Personnel costs Adopted — Benefits of
management the environment associated with ensuring ensuring procedures
procedures are reduced procedures are in place are followed and
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Control
Measure
Reference
No.

Control Measure

Environmental
Benefit

through following
correct procedures
for the safe
handling and
storage of
chemicals.

Potential Cost/Issues

and implemented during
inspections.

Santos

Evaluation

measures
implemented
outweigh the costs of
personnel time.

BD-CM-009

Maritime Dangerous
Goods Code

Dangerous goods
managed in
accordance with
IMDG Code to
reduce the risk of
an environmental
incident, such as an
accidental release
to sea or
unintended
chemical reaction.

Cost associated with
implementation of
code/procedure.

Adopted — Benefits of
ensuring procedures
are followed and
measures
implemented
outweigh costs.

BD-CM-013

ROV inspection and
maintenance
procedures

Maintenance and
pre-deployment
inspection on ROV
completed as
scheduled to
reduce the risk of
hydraulic fluid
releases to the
marine
environment.

Additional personnel costs
of ensuring procedures in
place and followed.

Adopted — Benefits of
ensuring procedures
are followed
outweigh costs.

BD-CM-016

Accepted OPEP

Implements
response plan to
deal with an
unplanned
hydrocarbon spills
quickly and
efficiently in order
to reduce impacts
to the marine
environment.

Personnel and
administrative costs
associated with preparing
documents, ongoing
management (spill
response exercises) and
implementation of OPEP.

Adopted — Regulatory
requirement must be
adopted..

BD-CM-017

Drilling and
Completions
Management Process

Well integrity
control measures
reduce the risk of
unplanned
discharges to the
marine
environment during
well testing.

Cost associated with
developing and
implementing procedure.

Adopted — Benefits of
ensuring procedures
are followed
outweighs costs.
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Control Control Measure Environmental Potential Cost/Issues Evaluation
Measure Benefit
Reference
No.

BD-CM-033 Well test procedures | Includes control Cost associated with Adopted — Benefits of
measures that implementing procedures. | ensuring procedures
reduce the risk of are followed
hydrocarbons from outweighs costs.

entering the marine
environment.

7.8.4 Environmental impact assessment

Description

Receptors Physical environment (water and sediment quality, benthic habitats)

Threatened, migratory or local fauna (marine mammals, marine reptiles, sharks, fish, rays and
birds)

Socio-economic receptors (tourism and recreation)

Consequence | — Negligible

In the event of a minor hydrocarbon spill, the quantities would be limited to approximately 1 m3 for the loss of the
contents of an IBC, or 50 L for ROV hydraulic fluid. The small volumes, dilution and dispersion from natural weathering
processes such as ocean currents are such that spills will be limited in area and duration. The number of receptors
present at the activity location are expected to be limited to a small number of transient individuals.

The susceptibility of marine fauna to hydrocarbons is dependent on hydrocarbon type and exposure duration;
however, given that exposures would be limited in extent and duration, exposure to marine fauna from this hazard
is considered to be low. The small volumes of worst-case discharges are such that, the impacts to receptors will
decline rapidly with time and distance at the sea surface. Rapid dilution at depth would also result in the impacts to
receptors declining rapidly with time and distance.

Deteriorating water quality and marine pollution are identified as potential threats to a number of marine fauna
species in relevant Recovery Plans and Conservation Advice (Table 3-10) and to MNES (DoE, 2013). With control
measures in place, the activity will be conducted in a manner that reduces potential impacts to ALARP and an
acceptable level.

Toxic impacts are not expected to the benthic community due to the water depths.

Near the sea surface, fish are able to detect and avoid contact with surface slicks and as a result, fish mortalities rarely
occur in open waters from surface spills (Kennish, 1997; Scholz et al., 1992). Pelagic fish species are therefore
generally not highly susceptible to impacts from hydrocarbon spills. In offshore waters near to the release point,
pelagic fish are at risk of exposure to the more toxic aromatic components of the hydrocarbons. Pelagic fish in
offshore waters are highly mobile and comprise species such as tunas, sharks and mackerel. Due to their mobility, it
is unlikely that pelagic fish would be exposed to toxic components for long periods in this spill scenario. The more
toxic components would also rapidly evaporate and concentrations would significantly diminish with distance from
the spill site, limiting the potential area of impact. The potential minor hydrocarbon releases are not expected to
significantly impact the receiving environment with control measures proposed to prevent releases and therefore
the activity will be conducted in a manner that is considered acceptable.

Given that a small hydrocarbon spill would not result in a decreased population size at a local or regional scale or long
term reduction to water and sediment quality it is expected that a spill of this nature would result in a Negligible (1)
consequence.

Likelihood D — Occasional

A small hydrocarbon liquid release has reduced likelihood due to a number of controls being in place, which
include:
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+ the control measures in place to prevent spills
+ the procedures in place to clean up a spill.

Consequently, the likelihood of releasing minor volumes of hydrocarbons to the environment, is considered
Occasional (D). The likelihood is considered less for well testing and flaring given the very short duration of these
activities (days).

Residual Risk The residual risk associated with this event is Low.

7.8.5 Demonstration of as low as reasonably practicable

Storage and use of hydraulic and lubricating oils/fluids for equipment and machinery, including for ROV
operations, are required to undertake the activity, so their removal from the activity is not viable. Well testing
is also likely to be required during the activity to evaluate the formation. A thorough set of control measures
have been proposed to ensure the risks of minor hydrocarbons spills and leaks occurring and subsequent
impacts are minimised. The resulting impacts to marine fauna that could potentially result from a spill of this
size would be negligible, with potential impacts restricted to a small number of individuals within a localised
area. The assessed residual risk for this impact is low and cannot be reduced further. Therefore, it is
considered that the impact of the activities conducted is ALARP.

Page 356 of 400
Santos Ltd | SO-00-BI-20003



7.8.6 Acceptability evaluation

Is the risk ranked between Very Low and
Medium?

Is further information required in the
consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable
development?

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’
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 minor hydrocarbon spill residual risk is ranked as
Low.

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.

Yes — management consistent with SOLAS 1974 and Navigation
Act 2012, Marine Order 91 (Marine pollution prevention — oil)
and with relevant recovery plans and conservation advices for
species that may occur in the operational area (Table 3-10),
including but not limited to:

+  Recovery Plan for Marine Turtles in Australia (DoEE, 2017a)

+  Approved Conservation Advice for Megaptera novaeangliae
(humpback whale) (TSSC, 2015d)

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

+ Conservation Management Plan for the Blue Whale, 2015 to
2025 (DoE, 2015b)

+ Approved Conservation Advice for Balaenoptera borealis (sei
whale) (TSSC, 2015c)

+  Approved Conservation Advice for Balaenoptera physalus
(fin whale) (TSSC, 2015b)

+  Recovery Plan for the Grey Nurse Shark (Carcharias taurus)
(DoE, 2014b)

+  Recovery Plan for the White Shark (Carcharodon carcharias)
(DSEWPaC, 2013a)

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

Yes — aligns with Santos’ Environment, Health and Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.

With the control measures in place to prevent the accidental release of minor volumes of hydrocarbons, and
potential social and environmental impacts and risk well understood and considered low, the environmental
risk associated with a minor hydrocarbon release is considered acceptable.
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8 Implementation strategy

OPGGS(E)R 2009 Requirements

Regulation 14(1)

The environment plan must contain an implementation strategy for the activity in accordance with this regulation.

Regulation 14(10)

The implementation strategy must comply with the Act, the regulations and any other environmental legislation
applying to the activity.

The specific measures and arrangements that will be implemented in the event of an oil pollution emergency
are detailed within the OPEP.

Stakeholder engagement is assessed separately for the requirements of the activities. Ongoing stakeholder
management strategies are discussed in Section 4.

8.1 Environmental Management System

OPGGS(E)R 2009 Requirements

Regulation 14(3)

The implementation strategy must contain a description of the environmental management system for the activity,
including specific measures to be used to ensure that, for the duration of the activity:

(a) the environmental impacts and risks of the activity continue to be identified and reduced to a level that is
as low as reasonably practicable; and

(b) control measures detailed in the environment plan are effective in reducing the environmental impacts
and risks of the activity to as low as reasonably practicable and an acceptable level; and

(c) environmental performance outcomes and standards set out in the environment plan are being met.

The Santos management system exists to support its moral, professional and legal obligations to undertake
work in a manner that does not cause harm to people or the environment. The management system is a
framework of policies, standards, processes, procedures, tools and control measures that, when used
together by a properly resourced and competent organisation, ensure:

+ acommon HSE approach is followed across the organisation

+ HSE is proactively managed and maintained

+ the mandatory requirements of HSE management are implemented and are auditable

+ HSE management performance is measured and corrective actions are taken

+ opportunities for improvement are recognised and implemented

+ workforce commitments are understood and demonstrated.

This implementation strategy is designed to meet the requirements of the EP to require that:

+ Environmental impacts and risks continue to be identified for the duration of the activity and reduced to
ALARP.

+ Control measures are effective in reducing environmental impacts and risks to ALARP and acceptable
levels.

+ Environmental performance outcomes and standards set out in this EP are met.
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+ Stakeholder consultation is maintained throughout the activity as appropriate.

8.2 Environment, Health and Safety Policy

Santos’ Environment, Health and Safety Policy (Appendix A) clearly sets out Santos’ strategic environmental
objectives and the commitment of the management team to continuous environmental performance
improvement. This EP has been prepared in accordance with the fundamentals of this policy. By accepting
employment with Santos, each employee and contractor is made aware during the recruitment process that
he or she is responsible for the application of this policy.

8.3 Hazard identification, risk and impact assessment and controls

Hazards and associated environmental risks and impacts for the proposed activities have been systematically
identified and assessed in this EP (refer to Sections 6 and 7). The control measures and environmental
performance standards that will be implemented to manage the identified risks and impacts, and the
environmental performance outcomes that will be achieved, are detailed below.

To ensure that environmental risks and impacts remain acceptable and ALARP during the activity and for the
duration of this EP, hazards will continue to be identified, assessed and controlled as described in
Section 8.10 (Document ) and Section 8.11 (Audits and ).

Any new, or proposed amendment to a control measure, EPS or EPO will be managed in accordance with the
Environment Management of Change Procedure (EA-91-1Q-10001) (Section 8.10.2).

Oil spill response control measures and environmental performance standards and outcomes are listed in
the OPEP.

8.4 Environmental performance outcomes

To ensure environmental risks and impacts will be of an acceptable level, environmental performance
outcomes have been defined and are listed in Table 8-1 for planned activities and unplanned events, those
relating to oil spill response are listed in the OPEP. These outcomes will be achieved by implementing the
identified control measures to the defined environmental performance standards.

Table 8-1: Environmental performance outcomes

Reference Environmental Performance Outcomes

DC-EPO-01 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

DC-EPO-02 No introduction of marine pest species

DC-EPO-03 No loss of containment of hydrocarbon to the marine environment

DC-EPO-04 No unplanned objects, emissions or discharges to sea or air

DC-EPO-05 No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed fauna
during activities

DC-EPO-06 Reduce impacts to air and water quality from planned discharges and emissions from the activities

DC-EPO-07 Seabed disturbance limited to planned activities and defined locations within the operational area

DC-EPO-08 Reduce impacts to marine fauna from lighting on vessels and MODU through limiting lighting to
that required by safety and navigational lighting requirements
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8.4.1 Control measures and performance standards

The control measures that will be used to manage identified environmental impacts and risks and the
associated statements of performance required of the control measure (i.e., EPSs) are listed in Table 8-2.
Measurement criteria outlining how compliance with the control measure and the expected environmental
performance could be evidenced are also listed.

All CMs and EPS and associated measurement criteria relating to preparedness and response operations are
contained within the Bedout Multi-Well OPEP (SO-00-BI-20003.02).
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Control Measure

Table 8-2: Control measures and environmental performance standards for the proposed activity (Environment Plan)

Environmental Performance Standard

EPS Reference No.

Measurement Criteria

Santos

EPO Reference No.

procedure

Waste management procedure implemented to reduce the risk of unplanned release of
waste to sea. The procedure includes standards for:

+  bintypes

+ lids and covers

+ waste segregation
+

bin storage.

No waste (garbage®) discharged to sea, unless the waste is food waste disposed in
accordance with MARPOL Annex V.

BD-CM-004-EPS-02

Completed garbage disposal record book or recording
system.

Pursuant to MARPOL Annex V, placards displayed to notify personnel of waste disposal
restrictions.

BD-CM-004-EPS-03

Completed inspection checklist.

Reference No. (Table 8-1)
Procedure for interacting with BD-CM-001 Vessel(s) comply with Santos’ Protected Marine Fauna Interaction and Sighting Procedure | BD-CM-001-EPS-01 Conformance checked on receipt of marine fauna sighting DC-EPO-05
marine fauna (EA-91-11-00003) which ensures compliance with Part 8 of Environment Protection and datasheets.
Biodiversity Regulations 2000 which includes controls for minimising the risk of collision
. . Completed vessel statement of conformance.
with marine fauna.
Any vessel strikes with cetaceans will be reported in the National Ship Strike Database. BD-CM-001-EPS-02 Conformance checked on Santo’s receipt of incident report.
Helicopter contractor procedures comply with Santos’ Protected Marine Fauna Interaction | gp-cM-001-EPS-03 Helicopter contractor procedures align with Santos’
and Sighting Procedure (EA 91 11 00003), which ensures compliance with Part 8 of the Protected Marine Fauna Interaction and Sighting Procedure
Environment Protection and Biodiversity Conservation Regulations 2000, which includes (EA-91-11-00003).
controls for minimising interaction with marine fauna.
Dropped object prevention BD-CM-002 MODU Safety Case includes the following control measures for dropped objects that BD-CM-002-EPS-01 NOPSEMA-accepted Safety Case. DC-EPO-04
procedures reduce the risk of objects entering the marine environment: ) ) .
Completed inspection checklist.
+  Lifting equipment certification and inspection.
. . Details contained in incident documents.
+  Lifting crew competencies.
+  Heavy-lift procedures.
+  Preventative maintenance on cranes.
Lifting operations managed in accordance with MODU work instructions or procedures. BD-CM-002-EPS-02 MODU work instructions or procedures.
MODU objects dropped overboard are recovered to mitigate the environmental BD-CM-002-EPS-03 Fate of dropped objects detailed in incident documents.
consequences from objects remaining in the marine environment, unless the
environmental consequences are negligible or safety risks are disproportionate to the
environmental consequences.
MODU move procedure BD-CM-003 MODU move procedure contains a passage plan. BD-CM-003-EPS-01 MODU move procedure. DC-EPO-04
No accidental contact with the seabed and subsea infrastructure during the MODU move. DC-EPO-07
Details contained in incident documents.
Waste (garbage) management BD-CM-004 BD-CM-004-EPS-01 Completed inspection checklist DC-EPO-04

5 Garbage as defined by MARPOL Annex V and excludes waste generated as part of the ‘drilling’ process as described in these standards.
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Control Measure
Reference No.

Environmental Performance Standard

EPS Reference No.

Measurement Criteria

Santos

EPO Reference No.
(Table 8-1)

Hazardous chemical®

Management procedures

BD-CM-005

For hazardous chemicals including hydrocarbons, the following standards apply to reduce
the risk of an accidental release to sea:

+  Storage containers closed when the product is not being used.

+ Storage containers managed in a manner that provides for secondary
containment in the event of a spill or leak.

+  Storage containers labelled with the technical product name as per the safety
data sheet (SDS).

+  Spills and leaks to deck, excluding storage bunds and drip trays, immediately
cleaned up.

+  Storage bunds and drip trays do not contain free flowing volumes of liquid.

+  Spill response equipment readily available.

BD-CM-005-EPS-01

Completed inspection checklist.

DC-EPO-04

Deck cleaning product selection

BD-CM-006

Deck cleaning products planned to be released to sea meet the criteria for not being
harmful to the marine environment according to MARPOL Annex V.

BD-CM-006-EPS-01

SDS and product supplier supplementary data as required.

DC-EPO-06

Completed inspection checklist.

Chemical selection procedure

BD-CM-007

Chemicals planned for discharge to sea from the MODU are risk assessed as per the
Drilling Fluid and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007). This
includes chemicals used in potable water systems.

BD-CM-007-EPS-01

Completed Santos risk assessment.

DC-EPO-04
DC-EPO-06

Firefighting foam used on board the MODU and vessels which may be discharged to sea
during testing has been risk assessed as per Santos’ Drilling Fluid and Chemical Selection in
Drilling Activities Procedure (EA-91-11-00007).

BD-CM-007-EPS-02

Completed Santos risk assessment.

Drilling, completions and cement chemicals potentially discharged to sea are
Gold/Silver/D or E rated through OCNS, or PLONOR substances listed by OSPAR, or have a
complete risk assessment as per Santos’ Drilling Fluid and Chemical Selection in Drilling
Activities Procedure (EA-91-11-00007) so that only environmentally acceptable products are
used.

BD-CM-007-EPS-03

Completed Santos risk assessment.

Completed operational reports.

General chemical management
procedures

BD-CM-008

SDS” available for all chemicals to aid in the process of hazard identification and chemical
management.

BD-CM-008-EPS-01

Completed inspection checklist.

DC-EPO-04

Chemicals managed in accordance with SDS in relation to safe handling and storage, spill
response and emergency procedures, and disposal considerations.

BD-CM-008-EPS-02

Completed inspection checklist.

Maritime Dangerous Goods Code

BD-CM-009

Dangerous goods managed in accordance with IMDG Code to reduce the risk of an
environmental incident, such as an accidental release to sea or unintended chemical
reaction.

BD-CM-009-EPS-01

Completed Multimodal Dangerous Goods Form.

DC-EPO-04

Completed inspection checklist.

6 Chemical in both liquid and solid form

7 Safety data sheet or material safety data sheet.
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Control Measure

Environmental Performance Standard

EPS Reference No.

Measurement Criteria

Santos

EPO Reference No.

Reference No. (Table 8-1)
Bulk liquid transfer procedure BD-CM-010 Bulk liquids transferred in accordance with the bulk transfer procedure to reduce the risk BD-CM-010-EPS-01 Completed procedural documents, for example work DC-EPO-04
of a release to sea. The procedures will require: permits, job safety analysis forms, checklists, etc.
+ hose integrity: certified hoses inspected prior to use and are replaced after 12 Spill details contained in incident documentation.
months of use, except for drill water and brine hoses which shall be replaced
after 24 months of use
+ hose flotation: bulk hoses in the water fitted with floatation collars
+ hose connections: hoses used for hydrocarbons fitted with hammer union
connections at the MODU’s manifold, self-sealing (dry-break) connections at the
vessel end and self-sealing break-away connections when two or more hoses are
joined together
+ valve alignment: a MODU supervisor checks that all valves are lined up correctly
+  tank venting: air vents for hydrocarbon storage tanks bunded if there is a risk of
spill to deck
+ supervision: dedicated hose watch person while pumping bulk hydrocarbons
+ communications: constant radio communications between MODU control room
and vessel
+ inventory control: MODU control room monitors tank fill levels
+ emergency shutdown available and tested before each transfer operation.
Bulk solid transfer procedure BD-CM-011 Bulk solids transferred in accordance with bulk transfer procedures to reduce the risk of BD-CM-011-EPS-01 Completed procedural documents, for example work DC-EPO-04
an unintentional® release to sea. The procedures includes standards for: permits, job safety analysis forms, checklists, etc. DC-EPO-06
+  hose integrity: certified hoses Spill details contained in incident documentation.
+ hose flotation: bulk hoses in the water fitted with floatation collars
+ valve alignment: a MODU supervisor checks that all valves are lined up correctly
+ communications: constant radio communications between MODU control room
and vessel
+ inventory control: MODU control room monitors tank fill levels or air vents
watched to detect tank overfill
+ emergency shutdown available and tested before each transfer operation.
MODU and support vessel spill BD-CM-012 MODU and support vessel have and implement a SOPEP, or SMPEP, pursuant to MARPOL BD-CM-012-EPS-01 Approved SOPEP or SMPEP. DC-EPO-03
response plans including pre-drilling Annex . DC-EPO-04
relief well plan . . . . . . .
SOPEP or SMPEP spill response exercises conducted not less often than every three BD-CM-012-EPS-02 Spill exercise records or evidence of a spill exercise in an
months to ensure personnel are prepared. operational report.
Prior to the drilling there will be a relief well plan in place. BD-CM-012-EPS-03 Relief well plan.
ROV inspection and maintenance BD-CM-013 Preventative maintenance on ROV completed as scheduled to reduce the risk of hydraulic | BD-CM-013-EPS-01 Maintenance records or evidence of maintenance in DC-EPO-04
procedures fluid releases to sea. operational reports.
ROV pre-deployment inspection completed to reduce the risk of hydraulic fluid releases to | BD-CM-013-EPS-02 Completed pre-deployment inspection checklist.
sea.
Maritime notices BD-CM-014 Information provided to either AMSA, Department of Defence, AHO and/or nearest port BD-CM-014-EPS-01 Transmittal records demonstrate notification of activity DC-EPO-01
authority on MODU arrival and departure so that the maritime industry is aware of prior to the activity commencing.
petroleum activities.

8 Tank venting and associated product loss is an intentional release to sea for safety reasons.
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Control Measure
Reference No.

Environmental Performance Standard

EPS Reference No.

Measurement Criteria

Santos

EPO Reference No.
(Table 8-1)

Support vessel

BD-CM-015

At least one support vessel is available at all times to monitor the MODU 500 m exclusion
zone to identify approaching third-party vessels and communicate with the vessels.

BD-CM-015-EPS-01

Daily Vessel Report.

Support vessel will be equipped with an automatic identification system (AIS) and radar.

BD-CM-015-EPS-02

Completed inspection report or statement of conformance
from vessel contractor.

Monitoring of surrounding marine environment is undertaken from vessel bridge.

BD-CM-015-EPS-03

Records of 24 hour bridge watch.

DC-EPO-01

Accepted OPEP

BD-CM-016

In the event of an oil spill to sea, the Santos OPEP requirements implemented to mitigate
environmental impacts.

BD-CM-016-EPS-01

Completed incident documentation.

DC-EPO-03

Drilling and Completions
Management Process

BD-CM-017

NOPSEMA-accepted WOMP includes control measures for well integrity that reduce the
risk of an unplanned release of hydrocarbons.

BD-CM-017-EPS-01

NOPSEMA-accepted WOMP.

NOPSEMA accepted Safety Case includes control measures for well control that reduce
the risk of an unplanned release of hydrocarbons.

BD-CM-017-EPS-02

NOPSEMA-accepted Safety Case.

Santos Critical Acceptance Criteria for critical well operations and integrity aspects are
achieved. Critical Acceptance Criteria will be selected based on the well objectives and
Santos’ Drilling and Completions Management Process technical standards, being:

+ location, rig moves and support
well control equipment

well barriers

drilling and completions fluids
surveying and trajectory control
casing, liner and tubing

cement

wellhead and production trees

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

completion components.

BD-CM-017-EPS-03

Completed Critical Acceptance Criteria (CAC) in well
program.

DC-EPO-03
DC-EPO-04

MODU seismic survey procedures

BD-CM-018

VSP or check-shot survey implemented in accordance with Santos’ Environmental
Checklist for MODU Seismic Operations which includes controls that reduce the risk of
harm to cetaceans and whale sharks (defined as marine fauna). The checklist includes the
following standards:

+  Atrained crew member observing for marine fauna during daylight.
+  Soft start procedures enacted over 30 minutes.

+ Continuous operations providing no marine fauna within 1 km of the MODU
during soft start.

+  Shut down procedures enacted if marine fauna within 500 m of the MODU during
continuous operations.

+  Daylight operations continue into night providing not three marine fauna shut
downs in the last 24 hours.

+  Night start-up using soft start procedures providing not three marine fauna shut
downs in the last 24 hours, or providing at least 2 hours of daylight observations
within the last 24 hours and no marine fauna within 1 km of the MODU.

BD-CM-018-EPS-01

Completed checklist.

Completed incident documentation.

DC-EPO-05

Waste incineration

BD-CM-019

Waste incineration managed in accordance with MARPOL Annex VI, except incineration
within the 500 m exclusion zone shall not occur.

BD-CM-019-EPS-01

Completed waste record book or recording system.

DC-EPO-04
DC-EPO-06

Fuel oil quality

BD-CM-020

MARPOL-compliant (Marine Order 97) fuel oil (diesel) will be used during the activity.

BD-CM-020-EPS-01

Fuel bunkering records and/or relevant purchase records.

DC-EPO-06
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Environmental Performance Standard

EPS Reference No.

Measurement Criteria

Santos

EPO Reference No.

Reference No. (Table 8-1)
Intermediate fuel oil or heavy fuel oil will not be used during the activity. BD-CM-020-EPS-02

International air pollution prevention | BD-CM-021 Pursuant to Marine Order 97, the vessel will maintain a current International Air Pollution | BD-CM-021-EPS-01 Current international air pollution prevention certificate. DC-EPO-04

certification Prevention Certificate, which certifies that measures to prevent ODS emissions, and
reduce NOx, SOx, and incineration emissions during the activity are in place.

Santos stakeholder consultation BD-CM-022 Santos will notify all relevant stakeholders listed, or as revised, in Table 8-4 of relevant BD-CM-022-EPS-01 Santos correspondence to relevant stakeholders. DC-EPO-01

strategy activity details prior to commencement, including activity timing, vessel movements,
proposed cessation date and vessel details.

If the MODU departs and returns from the operational area, relevant maritime notices will | BD-CM-022-EPS-02 Santos correspondence to relevant stakeholders.

be updated.

All correspondence with external stakeholders is recorded. BD-CM-022-EPS-03 Saved consultation records.

Santos’ Consultation Coordinator is contactable before, during and after completion of the | BD-CM-022-EPS-04 Consultation Coordinator contact details provided to

planned activity to ensure stakeholder feedback is evaluated and considered during the relevant persons in all correspondence.

operational activity phases.

Santos will not restrict commercial fishing access to the operational area, and is BD-CM-022-EPS-05 Incident records show nil incidents of complaints of

committed to concurrent operations where safety of either vessel is not compromised. restrictions to commercial fishing access to the operational
area, and show nil incidents of vessel safety being
compromised by concurrent operations.

Implementation of the management | BD-CM-023 Vessels are managed to low risk in accordance with the Santos IMSMP (EA-00-RI-10172) BD-CM-023-EPS-01 Completed risk assessment demonstrating MODU, DC-EPO-02

controls in the Santos Invasive prior to movement or transit into or within the invasive marine species management equipment and vessels are ‘low risk’.

Marine Species Management Plan zone, which requires:

+ assessment of applicable vessels using the IMSMP risk assessment

+ the management of immersible equipment to low risk.

Pursuant to the Biosecurity Act 2015 and Australian Ballast Water Management BD-CM-023-EPS-02 Records show Ballast Water Management is implemented.
Requirements 2017, support vessels carrying ballast water and engaged in international Completed ballast water record book or log is maintained.
voyages shall manage ballast water so that marine pest species are not introduced.

MODU identification system BD-CM-024 MODU has an Automatic Identification System (AIS) to aid in its detection at sea. BD-CM-024-EPS-01 Completed inspection report or statement of conformance | DC-EPO-01

supplied by MODU contractor.

Anchoring BD-CM-025 No planned anchoring of the MODU within the operational area. BD-CM-025-EPS-01 MODU move report records no anchoring of the MODU DC-EPO-07

within the operational area.
No planned anchoring of support vessel(s) within the operational area. BD-CM-025-EPS-02 Daily Vessel Reports.

Anti-foulant system BD-CM-026 Vessel anti-foulant system maintained in compliance with International Convention on the | BD-CM-026-EPS-01 Current International Anti-Fouling System Certificate. EPO-07
Control of Harmful Anti-fouling Systems on Ships.

Sewage treatment system BD-CM-027 Pursuant to MARPOL Annex VI, MODU and support vessel(s) have a current International BD-CM-027-EPS-01 Current International Sewage Pollution Prevention DC-EPO-04
Sewage Pollution Prevention Certificate which certifies that required measures to reduce Certificate. DC-EPO-06
impacts from sewage disposal are in place.

Sewage discharged in accordance with MARPOL Annex IV. BD-CM-027-EPS-02 Completed inspection checklist. DC-EPO-04

DC-EPO-06

Preventive maintenance on sewage treatment equipment is completed as scheduled. BD-CM-027-EPS-03 Maintenance records. DC-EPO-04

Oily water treatment system BD-CM-028 Oily mixtures (bilge water) only discharged to sea in accordance with MARPOL Annex I. BD-CM-028-EPS-01 Completed inspection checklist. DC-EPO-04
Oil record book or log. DC-EPO-06
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Control Measure EPO Reference No.

EPS Reference No. Measurement Criteria

Environmental Performance Standard

Control Measure

Reference No. (Table 8-1)
Preventative maintenance on oil filtering equipment completed as scheduled. BD-CM-028-EPS-02 Maintenance records or evidence of maintenance in DC-EPO-04
operational reports.
Pursuant to MARPOL Annex I, a MODU and support vessel(s) will have an International Oil | BD-CM-028-EPS-03 Current International Oil Pollution Prevention Certificate. DC-EPO-04
Pollution Prevention Certificate which certifies that required measures to reduce impacts DC-EPO-06
of planned oil discharges are in place.

Cuttings management system BD-CM-029 All well returns to the MODU are diverted to shale shakers, except if drilling with BD-CM-029-EPS-01 Daily Mud Report. DC-EPO-06
seawater. The recovered drilling fluid is recycled to the mud pits and separated drilled
cuttings/solids diverted overboard. If drilling with seawater, cuttings/solids returned to
the MODU are diverted overboard.

The shale shakers are fitted with screens that meet API standards for solids removal BD-CM-029-EPS-02 Inspection records.
particle size cut points.
Centrifuges are used as required to remove additional finer drilled cuttings/solids that are | BD-CM-029-EPS-03 Daily Mud Report.
too small for the shale shakers to remove.
Shale shakers are inspected by a dedicated shale shaker hand while drilling to ensure: BD-CM-029-EPS-04 Daily Mud Report.
+ shakers are running and screens vibrating
+  shaker screens are not damaged or blinding.
NAF is not used during the drilling activity. BD-CM-029-EPS-05 Completed operational reports.

Inventory control procedure BD-CM-030 Only residual water-based fluid systems, brine, completion chemicals, cement and cement | BD-CM-030-EPS-01 End of Well Report. DC-EPO-04
spacer within MODU mud pits and surface tanks that is no longer required will diverted DC-EPO-06
overboard.

Unusable inventories of bulk cement, drilling fluid solid additives, brine and drill water on- | BD-CM-030-EPS-02 End of Well Report. DC-EPO-04
board the MODU managed according to the decision list in Table 6-17. .
Completed decision log.

Oil content measurement procedure | BD-CM-031 All drilling-related oil content measurements and calculations will be made in accordance BD-CM-031-EPS-01 Completed operational reports. DC-EPO-06
with the methods detailed in Santos’ Operational Guidelines for the use of Non-aqueous
Drilling Fluids (DR-91-ID-016).

Lost-circulation material procedures | BD-CM-032 Surface returns of hydrocarbon-based LCM will be contained for onshore disposal if the BD-CM-032-EPS-01 Completed operational reports. DC-EPO-06
circulating material can be isolated; otherwise the material will be discharged directly to
sea.

Well test procedures BD-CM-033 MODU Safety Case Revision for well testing includes control measures that reduce the risk | BD-CM-033-EPS-01 NOPSEMA-accepted safety case revision for well testing. DC-EPO-03
of hydrocarbons from entering the marine environment. DC-EPO-04
Santos Well Test Program checklists completed to ensure safety and environmental BD-CM-033-EPS-02 Completed well test program checklist. DC-EPO-06
control measures are implemented.

Burner pilots to remain ignited during a well test to reduce the risk of hydrocarbons being | BD-CM-033-EPS-03 Incident report of flare drop-out.

released to sea and air.

Burner monitored by a dedicated flare watcher during a well test to identity and BD-CM-033-EPS-04 Incident report of flare drop-out.

communicate an unplanned flare drop-out.

In the event of a flare drop-out or hydrocarbon being observed on the sea surface then BD-CM-033-EPS-05 Incident report of flare drop-out or unplanned hydrocarbon
liquid flaring, and if applicable the well test, shall cease and the event investigated and release.

corrected before proceeding.
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Control Measure
Reference No.

Environmental Performance Standard

EPS Reference No.

Measurement Criteria

Santos

EPO Reference No.
(Table 8-1)

During a well test, formation water and completion fluids containing hydrocarbons must
be:

+  flared with hydrocarbons
+ stored in tanks on-board and shipped ashore for disposal, and/or

+ treated through an oil-water filtration system before being disposed to sea.

BD-CM-033-EPS-06

Completed operational reports.

Oil-water filtration equipment will be:
+ designed to reduce oil-in-water to less than 30 ppm
+ calibrated prior to use

+ oil-in-water content monitored to assess the performance of the filtration

BD-CM-033-EPS-07

Completed operational reports

Procedure (SO-91-ZH-10001) to ensure contracted vessels are operated, maintained and
manned in accordance with industry standards (for example, Marine Orders) and
regulatory requirements (this EP) and the relevant Santos procedures mentioned in this
EP.

equipment.
Lighting will be used as required for BD-CM-034 Vessel/MODU navigation lighting and equipment is compliant with COLREGS/Marine BD-CM-034-EPS-01 Vessel certification confirms compliance with applicable DC-EPO-08
safe work conditions and Orders 30: Prevention of Collisions, and with Marine Orders 21: Safety of Navigation and regulations.
navigational purposes. Emergency Procedures.
No fishing from MODU or support BD-CM-035 Personnel are prohibited from recreational fishing activities on MODU or supports vessels. | BD-CM-035-EPS-01 Induction records confirm no fishing prohibition is DC-EPO-01
vessels communicated to all personnel.
Concurrent drilling operations (in the | BD-CM-036 In the event of a loss of primary well control at one location, suspend drilling at second BD-CM-036-EPS-01 Daily Drilling Report. DC-EPO-03
event that Santos are undertaking location and make well safe until primary well control is recovered at first location: Incident Report. DC-EPO-04
drilling within the operational area +  If not drilling within hydrocarbon bearing zone, continue until the first
under a separate accepted EP) appropriate suspension point, make well safe and then cease drilling.
+  If drilling within hydrocarbon bearing zone, immediately make well safe and
cease drilling.
+  Only recommence drilling once primary well control has been recovered at first
location.
MODU positioning BD-CM-037 BD-CM-037-EPS-01 MODU records. DC-EPO-04
MODU location not within AMSA defined shipping fairway.
Seafarer certification BD-CM-038 Vessel crew are trained and competent, in accordance with Flag State regulations, to BD-CM-038-EPS-01 Training records. DC-EPO-03
navigate vessels and reduce interaction with other marine users.
Marine assurance standard BD-CM-039 Vessels selected and on-boarded in accordance with the Offshore Marine Assurance BD-CM-039-EPS-01 Completed inspection checklist and premobilisation DC-EPO-06

documentation.
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Control M EPO Ref No.
Control Measure Ontrof fieastre Environmental Performance Standard EPS Reference No. Measurement Criteria O Reference No
Reference No. (Table 8-1)
Pre- campaign commencement BD-CM-040 Prior to each campaign commencement, an assurance check will be undertaken in BD-CM-040-EPS-01 Completed Assurance Check form. DC-EPO-01
assurance check accordance with Santos Environment Management of Change Procedure (EA-91-1Q- DC-EPO-02
10001). This involves a documented review of the EP to ensure: DC-EPO-03
+  the activity details are current; DC-EPO-04
+ changes in legislation are identified; DC-EPO-05
+  stakeholder consultation has been completed and stakeholder concerns addressed; DC-EPO-06
+  potential impacts and risks are still relevant; DC-EPO-07
+ oil spill scenario is appropriate; DC-EPO-08
+  EPOs and EPSs are appropriate;
+ activity is acceptable and ALARP in accordance with the EP.
A pre-campaign check will not be required prior to the first campaign under this EP if it is
commenced within 12 months of EP acceptance.
Refuelling and chemical transfer BD-CM-041 All vessels/MODU that are involved in at sea bunkering or chemical transfer will have BD-CM-041-EPS-01 Audit Records. DC-EPO-03
procedure appropriate procedure in place to reduce risk of spill to sea which will include Inspection Records.
requirements such as: Refuelling procedure.
+ hose integrity: certified hoses inspected prior to use
+ hose floatation: bulk hoses in the water fitted with floatation collars
+ hose connections: hoses used for hydrocarbons fitted with self-sealing (dry-break)
connections and self-sealing break-away connections when two or more hoses are
joined together
+  valve alignment: a vessel supervisor checks that all valves are lined up correctly
+  tank venting: air vents for hydrocarbon storage tanks bunded if there is a risk of spill
to deck
+  supervision: dedicated hose watch person while pumping bulk fuel
+ communications: constant radio communications between two vessels
+ inventory control: a vessel supervisor monitors tank fill levels
+ emergency shutdown: vessel emergency pumping stop tested before each transfer
operation bunkering drill requirements.
Petroleum Safety Zone (safety) BD-CM-042 A 500 m PSZ is defined around the MODU during the activity. BD-CM-042-EPS-01 Notice to Mariners placed with AHO outlining PSZ and time | EPO-03
established frames of the activity.
Recovery of all deployed equipment BD-CM-043 All equipment deployed during any activity will be recovered at the end of each drilling BD-CM-043-EPS-01 Survey records EPO-04
campaign. EPO-07
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8.5 Leadership, accountability and responsibility

OPGGS(E)R 2009 Requirements

Regulation 14(4)

The implementation strategy must establish a clear chain of command, setting out the roles and responsibilities of
personnel in relation to the implementation, management and review of the environment plan, including during
emergencies or potential emergencies.

While Santos’ Chief Executive Officer has the overall accountability for the implementation of the Santos
Management System and Environment, Health and Safety Policy, Santos’ Manager — Offshore Drilling and
Completions, is accountable for ensuring implementation, management and review of this EP.

The effective implementation of this EP requires collaboration and cooperation among Santos and its
contractors. The chain of command and accountabilities of personnel in relation to the implementation,
management and review of the EP is outlined in Table 8-3. It is also outlined in the OPEP for oil spill response.

Table 8-3: Chain of command, key leadership roles and responsibilities

Role Responsibilities

Manager — Offshore +  Ensures Santos’ policies and standards are adhered to and communicated to all
Drilling & employees and contractors.

Completions Promotes HSE as a core value integral with how Santos does its business.
Empowers personnel to ‘stop-the-job’ due to HSE concerns.

Provides resources for HSE management.

Ensures a high level of HSE performance and drives improvement opportunities.

Ensures emergency response plans are in place.

+ o+ + o+ o+ o+

Maintains communication with company personnel, government agencies and the
media.

+

Approves MoC documents, if acceptable and ALARP.

Ensures the annual HSE improvement plan is completed.

Santos Drilling +  Ensures conformance with environmental performance outcomes and standards
Superintendent in the EP.

+ Delegates HSE responsibility and informs these personnel of their responsibilities
under the EP.

Empowers personnel to ‘stop-the-job’ due to HSE concerns.
Ensures HSE incidents are reported, investigated, corrected and communicated.

Ensures MODU meets quarantine requirements to operate in Australian waters.

+ o+ o+ o+

Ensures HSE inspections and audits are completed and corrective actions
implemented.

Reviews MoC documents.

+

Ensures personnel on the MODU have the necessary qualifications, training
and/or supervision.
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Company Site Has responsibility for:

Representative + implementing EP commitments

+ ensuring personnel competency

+ ensuring compliance with procedures and work instructions

+  being site focal point for onshore/offshore communications

+ reporting all incidents and potential hazards

+ leading site-based incident response

+ implementing corrective actions from environmental incidents and audits.
Santos Marine +  Ensures conformance with environmental performance outcomes and standards
Superintendent in the EP.

+  Delegates HSE responsibility and informs these personnel of their responsibilities
under the EP.

Empowers personnel to ‘stop-the-job’ due to HSE concerns.
Ensures HSE incidents are reported, investigated, corrected and communicated.

Ensure vessels meet quarantine requirements to operate in Australian waters.

+ o+ o+ o+

Ensures HSE inspections and audits are completed and corrective actions
implemented.

Reviews MoC documents.

Ensures personnel on the vessels have the necessary qualifications, training
and/or supervision.

Santos Supervisors/ Has overall responsibility for:

MODU Offshore + implementation and compliance with relevant environmental legislative

Installation requirements, EP commitments and operational procedures on the vessel
Manager/Vessel L o .
Masters + maintaining clear communication with personnel on board

+ communicating hazards and risks to the workforce

+ monitoring daily activities on the vessel/MODU to ensure that the relevant
environmental legislative requirements, EP commitments and operational
procedures are being followed

+ maintaining vessels/MODU to all regulatory and class requirements

+  maintaining their vessel/MODU in a state of preparedness for emergency
response

+  reporting environmental incidents to PIC and ensuring follow-up actions are
performed.

Santos HSE Manager | Has overall responsibility for:

+ ensuring incident preparedness and response arrangements meet Santos and
regulatory requirements

+ approving the OPEP

+  providing ongoing resources to maintain compliance with the OPEP and other
Santos incident response requirements.
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Santos HSE +  Ensures the EP is managed and reviewed: monitors conformance with EPOs and
Coordinator(s) EPSs, and the implementation strategy in the EP.

Prepares, maintains and distributes the environmental compliance register.
Completes regular HSE reports, inspections and audits.

Completes HSE inductions and promotes general awareness.

Collates HSE data and records.

Contributes to HSE incident management and investigations.

Provides operational HSE oversight and advice.

Facilitates the development and implementation of MoC documents.

Provides incident reports, compliance reports and notifications to NOPSEMA.

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

Ensures stakeholder consultation and communication requirements have been
fulfilled.

+  Ensures subcontractors are communicated the EP requirements.

HSE Team Lead — Has overall responsibility for:
Security and i
Emergency Response

overarching incident and crisis management responsibility
+ managing the Crisis Management Team and IMT personnel training program

+ reviewing and assessing competencies for Crisis Management Team, IMT, and
field-based Incident Response Team members

+ managing the Duty roster system for Crisis Management Team and IMT personnel

+ managing the maintenance and readiness of incident response resources and
equipment.

Senior Oil Spill Has overall responsibility for:

Response Advisor + providing upfront and ongoing guidance, framework, and direction on preparation

of this OPEP

+ developing and maintaining arrangements and contracts for incident response
support from third-parties

+ developing and defining objectives, strategies and tactical plans for response
preparedness defined in this OPEP and IRP

+ undertaking assurance activities on arrangements outlined within the OPEP.

8.6 Workforce training and competency

OPGGS(E)R 2009 Requirements

Regulation 14(5)

The implementation strategy must include measures to ensure that each employee or contractor working on, or in
connection with, the activity is aware of his or her responsibilities in relation to the environment plan, including
during emergencies or potential emergencies, and has the appropriate competencies and training.

This section describes the mechanisms that will be in place so that each employee and contractor is aware
of his or her responsibilities in relation to the EP and has appropriate training and competencies.
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8.6.1 Activity inductions

All personnel on the MODU and support vessels will complete an induction that will include a component
addressing their EP responsibilities. Induction attendance records for all personnel will be maintained.
Inductions will include information on:

+ Santos’ Environment, Health and Safety Policy

+ regulatory regime (NOPSEMA regulations)

+ EPBC Act Policy Statement 2.1 and how it applies to the activity

+ operating environment (e.g., nearby protected marine areas, sensitive environmental periods)

+ interaction with other marine users (i.e., topic to reinforce the importance of marine communications
regarding any potential interactions with active commercial fishing)

+ activities with highest risk (e.g., invasive marine species and hydrocarbon releases)
+ EP commitments (e.g., Table 8-1 and Table 8-2)

+ incident reporting and notifications

+ regulatory compliance reporting

+ management of change process for changes to EP activities

+ oil pollution emergency response (e.g., OPEP requirements).

8.6.2 Training and competency

All members of the workforce on the MODU and vessels will complete relevant training and hold
qualifications and certificates for their role. Santos and its contractors are individually responsible for
ensuring that their personnel are qualified and trained. The systems, procedures and responsible persons
will vary and will be managed through the use of online databases, staff on boarding process and training
departments, etc.

Personnel qualification and training records will be sampled before and/or during an activity. Such checks
will be performed during the procurement process, facility acceptance testing, inductions, crew change, and
operational inspections and audits.

8.6.3 Workforce involvement and communication

Daily operational meetings will be held at which HSE will be a standing agenda item. It is a requirement that
supervisors attend daily operational meetings and that all personnel attend daily toolbox or pre-shift
meetings. Toolbox or pre-shift meetings will be held to plan jobs and discuss work tasks, including HSE risks
and their controls.

HSE performance will be monitored and reported during the activity, and performance metrics (such as the
number of environmental incidents) will be regularly communicated to the workforce. Workforce
involvement and environmental awareness will also be promoted by encouraging offshore personnel to
report marine fauna sightings and marine pollution (for example, oil on water, dropped objects).
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8.7 Emergency preparedness and response

OPGGS(E)R 2009 Requirements

Regulation 14(8)

The implementation strategy must contain an oil pollution emergency plan and provide for updating the plan.

MODU and vessels are required to have and implement incident response plans, such as an emergency
response plan and SMPEP or SOPEP. Regular incident response drills and exercises (for example, as defined
in an emergency response plan, SMPEP or SOPEP) are performed to refresh the crew in using equipment and
implementing incident response procedures.

Santos will implement the activity OPEP (SO-00-BI-20003.02) in the event of a hydrocarbon spill. The OPEP
details how Santos will prepare and respond to a spill event and meets the requirement of the OPGGS(E)R
2009.

8.8 Incident reporting, investigation and follow-up

OPGGSR 2009 Requirements

Regulation 14(2)

The implementation strategy must:

(a) state when the titleholder will report to the Regulator in relation to the titleholder’s environmental
performance for the activity; and

(b) provide that the interval between reports will not be more than 1 year.

Note: Regulation 26C requires a titleholder to report on environmental performance in accordance with the
timetable set out in the environment plan.

Regulation 14(7)

The implementation strategy must provide for sufficient monitoring of, and maintaining a quantitative record of,
emissions and discharges (whether occurring during normal operations or otherwise), such that the record can be
used to assess whether the environmental performance outcomes and standards in the environment plan are being
met.

All personnel will be informed through inductions and daily operational meetings of their duty to report
HSE incidents and hazards. Reported HSE incidents and hazards will be shared during daily operational
meetings and will be documented in the incident management systems as appropriate. HSE incidents will
be investigated using root cause analysis.

Environmental recordable and reportable incidents will be reported to NOPSEMA as required, in accordance
with Table 8-4. The incident reporting requirements will be provided to all crew on board the facilities and
support vessels with special attention to the reporting time frames to provide for accurate and timely
reporting.

For the purposes of this activity, in accordance with OPGGS(E) Regulations:

+ a recordable incident, for an activity, means a breach of an EPO or EPS, in the EP that applies to the
activity, that is not a reportable incident

+ areportable 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.

For the purposes of this EP, a reportable incident is an incident that is assessed to have an environmental
consequence of moderate or higher in accordance with the Santos environmental impact and risk assessment

process outlined in Section 5.
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8.9 Reporting and notifications

OPGGSR 2009 Requirements

Regulation 14(2)

The implementation strategy must:

(a) state when the titleholder will report to the Regulator in relation to the titleholder’s environmental
performance for the activity; and

(b) provide that the interval between reports will not be more than 1 year.

Regulation 14(7)

The implementation strategy must provide for sufficient monitoring of, and maintaining a quantitative record of,
emissions and discharges (whether occurring during normal operations or otherwise), such that the record can be
used to assess whether the environmental performance outcomes and standards in the environment plan are being
met.

8.9.1 Notifications and compliance reporting

Regulatory, other notification and compliance reporting requirements are summarised in Table 8-4.
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Table 8-4: Activity notification and reporting requirements

Required Information

Santos

Recipient

requested during
consultation

activity commences where
practicable

DAWE Notification - Application completed via online form for the MODU At least one month prior to project | Written | DAWE — Biosecurity (vessels, aircraft and

requested during and associated support vessel/s biosecurity risk to be commencement personnel)

consultation assessed as low (as applicable to vessel and location)

AHO Notification — as Pre-start notification. At least four working weeks before | Written | AHO at datacentre@hydro.gov.au

requested by Defence the activity commences where

and AMSA during practicable.

consultation.

Pilbara Ports Authority | Information provided to either AMSA, Department of At least four working weeks before | Written | Pilbara Port Authority:

(or nearest Port) Defence, AHO and/or nearest port authority on MODU | the activity commences. shipping@pilbaraports.com.au
arrival and departure so that the maritime industry is
aware of petroleum activities (Table 8-2).

OPGGS(E) Regulation Complete NOPSEMA's Regulation 29 Start or End of At least ten days before the activity | Written | NOPSEMA

29 & 30 — Notifications | Activity Notification form prior to each campaign. commences.

NOPSEMA must be

notified that the

activity is to

commence.

DMIRS requirement Pre-start notification. At least one week before the Written | DMIRS

requested during activity commences where petroleum.environment@dmirs.wa.gov.au

consultation practicable

DBCA requirement Pre-start notification. At least one week before the Written | DBCA

requested during activity commences where EMBAdmin@dbca.wa.gov.au

consultation practicable

DAWE requirement Pre-start notification to DAWE and AFMA. At least one week before the Written | DAWE:

Petroleum&Fisheries@agriculture.gov.au

AFMA: petroleum@afma.gov.au
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Initiation Required Information Timing Recipient

WAFIC and commercial | Pre-start notification provided to relevant commercial At least one week before the Written | WAFIC
fishers Notification - fishing stakeholders as agreed with WAFIC which will activity commences where
requested during include: practicable

consultation

oilandgas@wafic.org.au

+  All licence holders in the following seven fisheries
as identified in Table 4-1 (or as revised in
consultation with WAFIC):

o Developmental Octopus
o  Pilbara Trawl

o Pilbara Trap

o Pilbara Line

o Pilbara Crab

o Mackerel Area 2

o Nickol Bay Prawn

+ Industry fishing industry associations identified in
Table 4-1 including WAFIC, PPA, ASBTIA, Tuna
Australia and CFA, unless requested otherwise.

AMSA JRCC Pre-start notification. 24 to 48 hrs prior to activity Written | AMSA’s JRCC

Notification — as commencement. rccaus@amsa.gov.au
requested by AMSA
during consultation.
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Required Information

Timing

Santos

Recipient

notification.

OPGGS(E) Complete NOPSEMA’s Recordable Environmental The report must be submitted as Written | NOPSEMA

Regulation 26B — Incident Monthly Report form. soon as practicable after the end of

Recordable Incidents the calendar month, and in any

NOPSEMA must be case, not later than 15 days after

notified of a breach of the end of the calendar month.

an EPO or EPS, in the

environment plan that

applies to the activity

that is not a reportable

incident.

OPGGS(E) Regulation The oral notification must contain: As soon as practicable, and in any Oral NOPSEMA

16(c), 26 & 26A — + all material facts and circumstances case not later than two hours after

Reportable Incident concerning the reportable incident known or the first occurrence of a reportable

NOPSEMA must be by reasonable search or enquiry could be incident, or if the incident was not

notified of any found out detected at the time of the first

reportable incidents. + any action taken to avoid or mitigate any occurre.:nce, at the time of

For the purposes of adverse environmental impacts of the .bet?omlng aware of the reportable

Regulation 16(c), a reportable incident incident.

reportable incident is + the corrective action that has been taken, or is

defined as: proposed to be taken, to stop, control or

+ Anincident remedy the reportable incident.

relating to the ) . : ;
activity that A written record of the oral notification must be As soon as practicable after the oral | Written | NOPSEMA
has caused, or submitted. The written record is not required to notification. National Offshore Petroleum Titles
has the include anything that was not included in the oral Administrator
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Initiation Required Information Timing Recipient
potential to A written report must contain: Must be submitted as soon as Written | NOPSEMA
cause, + all material facts and circumstances practicable, and in any case not National Offshore Petroleum Titles
rr.10d.e.rate to concerning the reportable incident known or | later than three days after the first Administrator
5|gn.|f|cant by reasonable search or enquiry could be occurrence of the reportable
environmental found out incident unless NOPSEMA specifies
damage. ) ) . otherwise.

+ any action taken to avoid or mitigate any
adverse environmental impacts of the Same report to be submitted to
reportable incident within seven days after giving the
written report to NOPSEMA.
+ the corrective action that has been taken, or is
proposed to be taken, to stop, control or
remedy the reportable incident
+ the action that has been taken, or is proposed
to be taken, to prevent a similar incident
occurring in the future.
Consider reporting using NOPSEMA’s Report of an
Accident, Dangerous Occurrence or Environmental
Incident form.
OPGGS(E) Regulation Report must contain sufficient information to A detailed environmental Written | NOPSEMA
26C —Environmental determine whether or not environmental performance | performance report will be
Performance outcomes and standards in the EP have been met. submitted within three months of
NOPSEMA must be submission of Regulation 29(2).
notified of the
environmental
performance at the
intervals provided for
in the EP.
AMSA Reporting Any changes to the intended operations. As soon as practicable. Written | AMSA’s JRCC
rccaus@amsa.gov.au
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Under the MoU

Required Information

Timing

Santos

Recipient

Titleholder agrees to notify AMSA of any marine Within two hours of incident. Oral AMSA
between Santos and pollution incident®.
AMSA and as
requested by AMSA POLREP and SITREP available online (refer OPEP). POLREP as requested by AMSA Written | AMSA
during consultation following verbal notification.
SITREP as requested by AMSA
within 24 hours of request.
AHO Notification —as Any changes to the intended operations As soon as practicable. Written | AHO at datacentre@hydro.gov.au
requested by Defence
and AMSA during
consultation.
Santos’ commitment to Quarterly. Written | The Quarterly Consultation Update is

include activity in
Quarterly Consultation
Update until activity
ends.

The Quarterly Consultation Update will include the
activity. This consultation will cease once the activity
has ended.

circulated to a broad group of Santos
stakeholders, including many of the
stakeholders identified in Table 4-2.

° For clarity and consistency across Santos regulatory reporting requirements Santos will meet the requirement of reporting marine oil pollution by reporting oil spills assessed to have an
environmental consequence of moderate or higher in accordance with Santos environmental impact and risk assessment process outlined in Section 5.
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