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1 Introduction

1.1 Environment Plan Summary

OPGGS(E)R 2009 Requirements

Regulation 11(3)

Within 10 days after receiving notice that the Regulator has accepted an Environment Plan (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;
(i) 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;
(ix) details of the titleholder’s nominated liaison person for the activity; and

b) must be to the satisfaction of the Regulator.

This Dancer-1 Exploration Drilling Environmental Plan (EP) summary has been prepared from material
provided in this EP. The summary consists of the following as required by regulation 11(4):

EP Summary Material Requirement Relevant Section of EP containing EP

Summary Material

The location of the activity Section 2.1

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

Details of the environmental impacts and risks Sections 6 and 7

The control measures for the activity Sections 6 and 7

The arrangements for ongoing monitoring of the titleholder’s Section 8

environmental performance

) ) ) Sections 6.8,7.2and 7.3
Response arrangements in the oil pollution emergency plan

See OPEP
Consultation already undertaken and plans for ongoing Section 4
consultation
Details of the titleholders nominated liaison person for the activity Section 1.4.1

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 15 of 394



Santos

1.2 Activity Overview

Santos WA Northwest Pty Ltd (Santos) proposes to undertake a single-well exploration drilling campaign in
permit area WA-1-P, targeting a gas reservoir in the Legendre formation (Figure 2-1).

The permit area is wholly within offshore Commonwealth waters, approximately 60 kilometres (km) north-
north-west of the Dampier Archipelago, Western Australia (WA), in water depths of approximately 63 metres
(m).

The drilling activity will be carried out using a jack-up Mobile -Offshore Drilling Unit (MODU) with support
vessels and helicopters. A sidetrack or re-spud is not planned as part of the activity but is included as a
contingency. This Environment Plan (EP) covers drilling activities and all MODU, vessel and helicopter
operations within the operational area (the activity).

1.3 Purpose of this Environment Plan

The EP has been prepared in accordance with the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (OPGGS(E)R) for assessment and acceptance by the National Offshore
Petroleum Safety and Environmental Management Authority (NOPSEMA). This EP details the environmental
impacts and risks associated with the Activity and demonstrates how these are reduced to As Low As
Reasonably Practicable (ALARP) and to an acceptable level.

The EP provides an implementation strategy used to measure and report on environmental performance
during planned activities and unplanned events. The environmental management of the Activity described in
the EP complies with the Santos Environmental Management Policy (QE-91-1Q-00047_REV 5) and with all
relevant legislation. This EP documents relevant stakeholder consultation performed during the planning of
the Activity. This EP is valid from the date that it is accepted by NOPSEMA, until submission and acceptance
of Regulation 25A end-of-operation of EP notification.

1.4 Titleholder

OPGGS(E)R 2009 Requirements

Regulation 15. Details of titleholder and liaison person.

(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); and

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

(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); and

e) email address (if any).
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1.4.1 Details of Titleholder

Santos WA Northwest Pty Ltd is the titleholder undertaking the Activity within Permit WA-1-P. Titleholder
details are provided in Table 1-1.

Table 1-1: Titleholder details

Titleholder ACN / ABN Permit % Interest Address
Santos WA 58 009 140 854 55% Business Address: Level 7, 100 St Georges
Northwest Pty Ltd (ACN: 009 140 Terrace, Perth, Western Australia 6000
854) Telephone number: (08) 6218 7100
Santos Offshore 38005475589 | 45% Fax number: (08) 6218 7200
Pty Ltd (ACN: 005 475 Email address:
589) offshore.environment.admin@santos.com
1.4.2 Details for Santos’ Nominated Liaison Person

Details for Santos’ Nominated Liaison Person for the Activity are as follows:

Name: JasonJ Young

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

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

Additional information about Santos and its operations can be obtained from the website at:
WWW.santos.com.

1.4.3 Notification Procedure in the Event of Changed Details

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

1.5 Environmental Management Framework

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Requirements
(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. Other information in the environment plan.

The environment plan must contain the following:

a) astatement of the operator’s corporate environmental policy.
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1.5.1 Environmental Health and Safety Policy

The activity will be conducted in accordance with the Santos’ Environment, Health & Safety (EHS) Policy
(Appendix A) and relevant legislative requirements presented within Appendix B, inclusive of references to
the relevant EP sections where the legislation may prescribe or control how the activity is undertaken.
Sections 6, 7 and 8 of this EP details and evaluate impacts and risks from planned activities and unplanned
events, provide control measures, set environmental performance outcomes and standards, and provide the
strategy for ensuring environmental performance is achieved, as outlined within the EP.

1.5.2 International Legislation

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

1.5.3 Commonwealth Legislation

All activities conducted under the EP will comply with legislative requirements established under relevant
Commonwealth legislation, and in line with applicable best practice guidelines and management procedures.
These are further 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.

Note: An environment plan will not be capable of being accepted by the Regulator if an Activity or part of the Activity,
other than arrangements for environmental monitoring or for responding to an emergency, will be undertaken in
any part of a declared World Heritage property — see regulation 10A.

2.1 Activity Location
2.1.1 Well location

The Dancer-1 exploration well will be drilled in permit area WA-1-P, with a Petroleum Safety Zone (PSZ) of
500 m radius established around the well location. The well will be drilled within an operational area
measuring 2 km x 2 km square, the coordinates of which are listed below in Table 2-1 and shown in Figure
2-1. In the event of a re-spud, the new well location would remain within the operational area, although is
likely to be within 50 m of the original well location. The water depth at location is approximately 63 m.

Table 2-1: Dancer-1 Planned Well Location

Well name Dancer-1

Location North West Shelf, WA, Australia

Permit WA-1-P (Commonwealth waters)

Planned Well Location 431,892.31mE Lat: 19° 58’ 19.30” S
7,791,481.81mN Long: 116°20’56.51” E

Operational area 430,892.31mE Lat: 19° 57’ 46.65” S
7,792,481.81mN Long: 116°20°56.51” E
432,892.31mE Lat: 19°57' 46.90” S
7,792,481.81mN Long: 116°21’30.06” E
432,892.31mE Lat: 19° 58’ 51.96” S
7,790,481.81mN Long: 116°21’30.79” E
430,892.31mE Lat: 19° 58’ 51.71” S
7,790,481.81mN Long: 116°20°21.98”E

GDA94, UTM Zone 50
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2.1.2 Operational Area

Santos

The operational area is the area within which all planned activities will occur. For this EP, to allow for
respudding contingency, the operational area is a 2 km x 2 km square around the planned well location and

is shown in (Figure 2-1).

The distances of key islands and mainland points from the operational area are provided in Table 2-2.

Table 2-2: Distances of Key Islands/Mainland Points from Dancer-1

Islands / mainland Approximate distance & direction

Dampier Archipelago + 60km SSE
Montebello Islands + 93km SW
Dampier + 85km SSE
Cape Preston 97km SSW

Lowendal Islands

Barrow Island

+
+ 110km SW
+

121km SW
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Figure 2-1: Location of Dancer-1 and operational area

2.2 Activity Duration and Timings

Drilling activities are planned for approximately 30 days. However, contingency may be required to account
for unfavourable weather, additional drilling (e.g. a re-spud) or operational challenges. To provide for
contingency, up to 75 days has been considered in this EP. Activities will be conducted 24 hours per day,

seven days per week.
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Drilling is planned to commence in Q4 2021. To account for potential delays or schedule changes, the
environmental assessment encompasses petroleum activities occurring at any time of the year. The EP
remains valid until the end of 2022.

2.3 Reservoir Target

The primary reservoir target of Dancer-1 is the Legendre formation. The expected reservoir fluid is wet gas
(gas and condensate). There is no secondary target formation.

2.4 Drilling Activities
2.4.1 Drilling Phases

The following high-level phases describe the planned drilling activity:

+  Move the MODU to location within the permit area, position and pin MODU, pre-load and jack-up to
operational elevation;

Drill top hole section riserless;

Run and cement conductor casing;

Drill surface hole section riserless;

Run and cement surface casing;

Install surface wellhead and Blowout Preventer (BOP);
Pressure test BOP;

Drill intermediate hole section(s);

Run and cement intermediate liner;

Drill remaining sections to well total depth (TD);

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

Run wireline evaluation program; and

+  Plug and abandon (P&A) the well.
2.4.2 Move In and Rig Up

The MODU will be moved into position using one or more support vessels. The legs are jacked up during rig
positioning to avoid contact with the seabed. Once at the desired location and with the MODU stationary,
the legs are lowered to be fully in contact with the seabed and the MODU raises itself approximately 20 m
above the sea surface and the cantilever will be skidded out.

2.4.3 Well Design and Drilling Operations

An indicative overview of the exploration drilling design and process is described in this section. This process
is subject to change, depending on individual well design requirements and location of the well. Well
schematics are provided in the Well Operations Management Plan (WOMP) submitted to NOPSEMA for
assessment prior to drilling.

The well design includes drilling top hole and surface hole sections riserless to set the conductor and surface
casing respectively. The surface wellhead and BOP will be installed and tested before the well is drilled to TD.
The planned TD is approximately 3,604 m TVDRT +/-100 m (true vertical depth from rotary table). However,
the TD may be less or more depending on the geology encountered and operational issues.

2.4.4 Drilling Fluids and Cuttings

Only water-based drilling fluids will be used for the well.
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The top-hole section (or interval) will be drilled using seawater and pre-hydrated gel (PHG) sweeps to clean
the hole. This fluid and associated drilled formation cuttings will exit the well at seabed while drilling the hole
section to install the conductor casing.

The surface hole section (or interval) will also be drilled using seawater and PHG sweeps to clean the hole.
This fluid and associated drilled formation cuttings will exit the well at the top of the conductor and be
discharged to the sea while drilling the hole to install the surface casing. Once surface casing, wellhead and
BOP are installed, a closed circulating system will be established, and the remainder of the well will be drilled
with a weighted brine/shale-inhibitive (e.g. potassium chloride (KCl)/partially-hydrolysed polyacrylamide
(PHPA) or KCI/Kla-Stop) water-based mud (WBM). The WBM will be discharged from the MODU at sea surface
either on cuttings or from surface storage tanks/mud pits when no longer required.

Aqueous-based lost circulation material (LCM) will be available to pump should downhole losses occur.

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

2.4.5 Cement Operations
Cement is used to seal the casing following drilling of each section.

Primary cement jobs are planned for cementing the conductor, surface casing and intermediate strings in
place. These cement jobs will provide a structural base for the well and are critical to well integrity. Any
cement returns during the conductor cement job would be to seabed.

Abandonment cement plugs are planned to safely plug and abandon the well; the final abandonment
program will ensure moveable hydrocarbons (identified while drilling) are isolated per the NOPSEMA-
accepted 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.

Cement spacer in well returns and residual surface tank volumes will also be discharged to sea during
cementing operations.

2.4.6 Well Evaluation

No well testing to surface (i.e. flowing hydrocarbon to surface and flaring) is planned for this well. Downhole
formation evaluation will be performed which may include wireline logging, Vertical Seismic Profiling (VSP)
and coring. Radioactive sources used in downhole tools for logging purposes will be managed in accordance
with the MODU Safety Case so that occupational health and safety risks to people are managed to an
acceptable and ALARP level.

VSP is a routine activity conducted as part of drilling activities to provide detailed information regarding
geological structures and stratigraphy in the vicinity of the well. VSP is planned to be undertaken over a 12
to 18-hour period, using a source array of three x 250 cubic inches (cu.in).

2.4.7 Plug & Abandonment

After completion of the drilling activity, the well will be plugged and abandoned (P&A). Plugging and
abandonment procedures are designed to isolate the well and mitigate the risk of a potential release of
wellbore fluids to the marine environment.

Plugging and abandonment operations involve setting a series of cement and mechanical plugs within the
wellbore, including plugs above and between any hydrocarbon bearing intervals, at appropriate barrier
depths in the well. These plugs are verified to confirm their integrity.
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During P&A the casing will be cut below the seabed and recovered. No equipment will be left above the
seabed.

2.4.8 Contingency Activities

Should drilling difficulties be experienced and the well cannot progress, contingency options exist to recover
and progress drilling operations. This includes but is not limited to:

+  Cementing up the existing hole above the trouble zone and sidetrack the well around the problem; and
+  Plugging and abandoning the existing wellbore and re-drilling the well from surface (re-spud).

Time required to undertake these activities is included in the maximum activity duration (up to 75 days).
Contingency drilling operations would result in an increase in the excavated rock volume (i.e. cuttings) and
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
are not considered new stages of the petroleum activity. If required, the well location for a re-spud would be
within the operational area.

Cyclone activity may occur on the North West Shelf. Standard well suspension equipment will be available
offshore to safely install temporary barriers in the well should the MODU require evacuation in response to
a cyclone.

2.4.9 End of Activity

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

2.5 Support Operations
2.5.1 Mobile Offshore Drilling Unit (MODU) Operations

The Dancer-1 exploration well will be drilled with a jack-up MODU. A MODU is a vessel capable of engaging
in drilling or well intervention operations.

The MODU will be towed into position at the well location by one or more support vessels.
The MODU is fitted with various equipment to support operations including:

+  power generation systems;

fuel oil storage;

cooling water and freshwater systems;

drainage, effluent and waste systems; and

+ + + o+

solids control equipment used in drilling to separate the solids and drilling fluids (this may include shale
shakers, centrifuging systems and cuttings driers).

MODU refuelling in the operational area may occur during the activity.

Whilst on position, a 500 m PSZ will be maintained around the MODU at all times, as required under the
OPGGS Act.

2.5.2 Vessel Operations

The MODU will be typically supported by two vessels, with a maximum of four accounted for in this EP. The
support vessels are yet to be confirmed but are usually offshore multiple purpose or anchor handling vessels.
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The vessels will be either stationary or operating at slow speeds while undertaking activities within the
operational area including:

+ Towing the MODU;

Holding MODU position temporarily over the drilling location while pinning the rig;
Standing-by at close proximity to the MODU during critical operations;
Standing-by outside the 500 m PSZ from the MODU;

+ + + o+

Delivering food, potable water, drill water, fuel, dry bulk, drilling fluids, chemicals, equipment and other
supplies from shore; and

+  Back loading surplus chemicals, equipment and waste for delivery to shore.

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/parts 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 MODU. Such products include
drilling fluids and solids, brine, drilling water, cement and fuel oil (diesel).

At least one support vessel will remain on standby to the MODU within the distance defined in the Safety
Case (nominally three nautical miles). Support vessels will not anchor in the operational area during the
activity.

Support vessels are considered part of the petroleum activity when:
+  Within the MODU PSZ

The transit of vessels outside the operational area is outside the scope of EPs and are managed under the
Commonwealth Navigation Act 2012.

2.5.3 Remotely Operated Vehicle (ROV) Operations

A ROV is a tethered underwater vehicle deployed from a vessel or from the MODU. ROVs are unoccupied,
highly manoeuvrable and operated by a crew aboard a vessel or MODU. They are linked by either a neutrally
buoyant tether or often when working in rough conditions or in deeper water a load carrying umbilical cable
is used along with a tether management system. Most ROVs are equipped with at least a video camera and
lights. Additional equipment may include sonars, magnetometers, a still camera, a manipulator or cutting
arm, water samplers, and instruments that measure water clarity, water temperature, water density, sound
velocity, light penetration and temperature.

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.

2.5.4 Helicopter Operations

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.

2.6 Chemical Assessment

A risk-based approach to select chemical products ranked under the Offshore Chemical Notification Scheme
(OCNS) is applied for those chemicals used and discharged to the marine environment. This scheme lists and
ranks all chemicals used in the exploration, exploitation, and associated offshore processing of petroleum on
the UK Continental Shelf.
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Chemicals are ranked according to their calculated Hazard Quotients (HQ) by the CHARM (Chemical Hazard
Assessment and Risk Management) mathematical model, which uses aquatic toxicity, biodegradation and
bioaccumulation data. The HQ is converted to a colour banding with Gold and Silver colour bands
representing the least environmentally hazardous chemicals. Chemicals not amenable to the CHARM model
(i.e. inorganic substances, hydraulic fluids or chemicals used only in pipelines) are assigned an OCNS grouping
based on the worst-case ecotoxicity data with Group E and D representing the least hazard potential.

The Santos Operations Chemical Selection, Evaluation and Approval Procedure (EA-91-11-10001) and Santos
Drilling Fluid and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007) accept CHARM ranked
Gold/Silver, or non-CHARM ranked E/D chemicals for use and discharge without a detailed environmental
risk assessment. The same applies to chemicals that are OSPAR Pose Little or No Risk to the Environment
(PLONOR) List. The PLONOR Listed, agreed upon by the OSPAR Convention (Convention for the Protection of
the Marine Environment of the North-East Atlantic), contains a list of substances that will pose little or no
risk to the environment in offshore waters. If chemicals are ranked lower than Gold, Silver, E or D (i.e. CHARM
ranked purple, orange, blue or white, or non-CHARM A, B or C ranked chemicals) and no alternatives are
available, a risk assessment is conducted providing technical justification for their use, and showing that their
use and associated risk is acceptable and ALARP.

As described above, investigation of potential alternative chemicals are completed when chemicals are
ranked lower than CHARM Gold, Silver, E or D (i.e. CHARM ranked purple, orange, blue or white, or non-
CHARM A, B or C ranked chemicals). There is a preference for chemical options that are CHARM ranked
Gold/Silver, or non-CHARM ranked E/D chemicals 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.

2.6.1 Ecotoxicity Assessment

Table 2-3 and Table 2-4 act as guidance in assessing the ecotoxicity of chemicals during the investigation of
potential alternatives. Table 2-3 is used by Cefas to group a chemical based on ecotoxicity results, ‘A’
representing highest toxicity/risk to environment and ‘E’ lowest. Table 2-4 shows classifications/categories
of toxicity against aquatic toxicity results.

Table 2-3: Initial OCNS grouping

Initial grouping

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

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

Table 2-4: Aquatic Species Toxicity Grouping

Category Species LCso and ECso criteria
Category Acute 1 Fish LCso (96hr) of <1 mg/L
Hazard statement - Very toxic | cpystacea ECso (48hr) of <1 mg/L

to aquatic life
Algae / other aquatic plant species ErCso (72 or 96hr) of <1 mg/L
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Category Species LCso and ECso criteria
Category Acute 2 — Hazard Fish LCso (96hr) of >1 mg/L to <10 mg/L
lsi:tement ~ Toxic to aquatic Crustacea ECso (48hr) of >1 mg/L to <10 mg/L

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

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

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

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

Cefas categorises biodegradation into the following groups:

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

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

c. Poorly biodegradable: results from OSPAR HOCNF accepted ready biodegradation protocol
Where X is equal to:

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

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

2.6.3 Bioaccumulation Assessment

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

The following guidance is used by Cefas:

a. Non-bioaccumulative/non-bioaccumulating: Log Pow <3, or results from a bioaccumulation test
(preferably using Mytilus edulis) demonstrates a satisfactory rate of uptake and depuration, and the
molecular mass is >700.

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

All chemicals will be selected in accordance with the Santos Operations Chemical Selection, Evaluation and
Approval Procedure (EA-91-11-10001) and Santos Drilling Fluid and Chemical Selection in Drilling Activities
Procedure (EA-91-11-00007), as applicable.
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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 petroleum 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 the following:
a) the world heritage values of a declared World Heritage property within the meaning of the EPBC Act;
b) the national heritage values of a National Heritage place within the meaning of that Act;
c) the ecological character of a declared Ramsar wetland within the meaning of that Act;

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

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

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

(i) Commonwealth land within the meaning of that Act

3.1 Environment that may be affected (EMBA)

This section summarises the key physical, biological, socio-economic and cultural characteristics of the
existing environment that may be affected (EMBA) 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, which is the area within which planned activities will occur; and
+ The EMBA, as shown in Figure 3-1.

A detailed and comprehensive description of the environment (required by OPGGS(E)R 2009, Section 13(3))
in the operational area and EMBA is provided in Section 3 and within the Values and Sensitivities of the
Western Australian Marine Environment (EA-00-RI-10062, Appendix C). Copies of the Department of
Agriculture, Water and the Environment (DoAWE) Protected Matters Search Tool (PMST) outputs for the
operational area and the EMBA are also available in Appendix D.

The EMBA encompasses the environment that may be affected by planned and unplanned events. Most
planned and unplanned events associated with the activity may affect the environment up to a few
kilometres from the operational area e.g. from noise impacts (as identified in Section 6). A large unplanned
hydrocarbon spill would extend substantially beyond this (Section 7).

3.1.1 Determining the Environment that May Be Affected

Stochastic hydrocarbon dispersion and fate modelling, applied to the worst-case spill scenario identified as
relevant to the activity (Section 7), 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
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hydrocarbons. The modelling used defined hydrocarbon exposure values, as relevant, to identifying an area
that might be contacted by hydrocarbons, environment risk assessment and oil spill response planning, for
the various hydrocarbon phases. Refer to Table 3-1 for the exposure values used and to Section 7.1 to 7.3
for further information on the reasons why these exposure values have been selected and how they relate
to the risk assessment.

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

The low exposure values are used as a predictive tool to set the outer boundaries of an EMBA and may not
necessarily result in ecologically significant impacts. To inform the evaluation of potential environmental
consequences of a hydrocarbon release (impact assessment), modelling is undertaken using higher exposure
values (i.e. the concentrations at which environmental consequences may result). The higher exposure values
are known as ‘moderate’ and ‘high’ are described and explained within Section 7.1.6. 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 represents a visible oil (rainbow) sheen, has been used to provide an
indication of the extent to which stakeholders may visually observe oil on the sear surface. This is considered
to provide a conservative extent of potential impacts to visual amenity. Biological impacts are expected to
occur within the moderate and high exposure values which represent a subset of the EMBA. Refer to Section
7.1.3 for further information on the spill trajectory modelling thresholds that have been selected.

While the EMBA represents the largest possible spatial extent that could be affected by the worst-case
hydrocarbon spill event, it is important to understand that the stochastic modelling considers 120 different
simulations for any one spill event. Simplistically, each simulation considers a different combination of
metocean conditions over time. An actual spill event is more likely to be represented by only one of the
simulations and hence, have a much smaller spatial footprint.

Table 3-1: Hydrocarbon Exposure Values

Hydrocarbon Phase Exposure Value

Low Moderate
Surface (g/m?) 1 10 50
Shoreline accumulation (g/m?) 10 100 1,000
Dissolved aromatics (ppb) 10 50 400
Entrained (ppb) 10 100 -
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Figure 3-1: Operational area and EMBA (State and Commonwealth)

3.2 Environmental Values and Sensitivities

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

area and the EMBA.

A comprehensive description of the environmental values and sensitivities of the existing environment within
the EMBA (as required by Regulation 13(3) of the OPGGS(E)R), is provided for in Santos’ Values and
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Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062). It is a compilation of
environmental values and sensitivities including physical, biological, social, economic and cultural features
within the marine and coastal environment that are relevant to all of Santos’ activities, not specifically to this
EP. A copy of the document is provided in Appendix C.

Specific to this EP, the DoAWE PMST associated with the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) was used to determine potential receptors such as Matters of National
Environmental Significance (MNES) within the operational area and the EMBA. The results of these searches
are provided in Appendix D.

A summary of the information derived from the Protected Matters Search, Bioregional Plans and the
identified fauna Recovery Plans of relevance to the operational area and the EMBA is provided in this section.

3.2.1 Bioregions

The operational area is situated within Commonwealth waters of the North West Marine Region, 60 km
south-south east off the Dampier Archipelago in Western Australia.

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, the operational
area is within the Northwest Shelf Province and the EMBA overlaps the North-west Marine Region and South-
west Marine Region (Figure 3-2). Provinces and bioregions relevant to the EMBA are:

Northwest Marine Region:
Timor Province;

Northwest Shelf Province;
Northwest Province;
Northwest Transition;
Central Western Transition;

Central Western Shelf Transition; and

+ + 4+ + + o+ o+

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

+  South West Shelf Transition.
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Figure 3-2: IMCRA 4.0 Provincial Bioregions within the EMBA and operational area

3.2.2 Benthic habitats

The presence of marine, coastal and terrestrial habitats within the operational area and EMBA are shown in
Figure 3-3. The presence of marine and coastal habitats within the operational area and EMBA is summarised
in Table 3-2 and a detailed description of these habitats with reference to the IMCRA provincial bioregions is
provided in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062,

Appendix C).
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3.2.2.1 Operational Area

The operational area does not contain any shoreline habitat; the nearest land is Rosemary Island and
Legendre Island in the Dampier Archipelago, located approximately 59 km and 66 km, respectively, from the
operational area.

According to the Coastal and Marine Resources Information System (CAMRIS) Marine Benthic Substrate
Database — Marsed (IMAS, 2017) the benthic substrate within the operational area is made up of calcareous
gravel, sand and silt. The subtidal benthic habitats in the NWS province include coral reefs, macroalgae,
seagrasses, hard substrates and supported assemblages, and soft sediment and associated benthic fauna.
Given the water depth within the operational area is approximately 63 m, benthic primary producers habitat
(e.g., seagrass, macroalgae and hard corals) is unlikely to be present due to insufficient light availability, or if
present will occur in low densities.

The marine and coastal habitats within the EMBA are summarised with reference to the IMCRA provincial
bioregions are described further in Values and Sensitivities of the Western Australian Marine Environment
(EA-00-RI-10062, Appendix C).

3.2.2.2 EMBA

Benthic habitats that could potentially be impacted in a major spill event are shown in Figure 3-3 and further
detailed in Table 3-2.

Benthic habitats identified from the EMBA include benthic primary producers (coral reefs, macroalgae,
seagrasses and mangroves), soft sediments, rocky substrates, intertidal mud/sandflats, rocky shorelines and
sandy beaches.

Within the EMBA, habitat diversity is highest in shallower waters (<30 m) associated with the mainland and
offshore islands/shoals where light availability promotes the occurrence of benthic primary producers, and
in areas where hard substrate provides attachment points for a greater diversity of habitat forming
organisms. The closest offshore islands to the operational area are in the Dampier Archipelago,
approximately 60 km to the south-south east.

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

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 33 of 394



Benthic Habitat and Communities

 Biota Present (Unspecified)

- Coral

B nvertevrates (Genera)

[ Invertebrates (Mixed Filter Feeder Community)
- Macrophytes (Macroalgae)

| Macrophytes (Seagrass)

® Dancer-1 Well [ Heva -
2 km x 2 km Operational Area D MEVA = = =
nm
|| Petroleum Safety Zone [Jemsa Ca T a5 N
— Coastal Waters 71 T 1 A XOdLIS
g 2 0 50 100 km GROUP
~ ~ - Exclusive Economic Zone DATE: 23/11/20 | SCALE @ A4:1:6,000,000 |Drawn: APC
MXD: P500022_S00_BenthicCom_RevA.mxd  |Check:
CRS; GCS GDA 1994 Approve:

Figure 3-3: Benthic habitats within the EMBA and operational area
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Table 3-2: Habitats Associated with Receptors Identified within the EMBA

Contact (All loss of containment
scenarios)
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Clerke Reef MP v v x x x x v x x x x x v
Mermaid Reef AMP v v x x x x x x x x v x x
Imperieuse Reef MP v v x x x x v x x x v x v
Dampier Archipelago v v v v v v v v x x v x v
Glomar Shoals x v x x x x x x x x v v x
Northern, Middle and Southern | v/ 4 4 v v v v v x x v x v
Islands Coast (Onslow Region)
Montebello Islands 4 4 v v v v v v x v v v v
Lowendal Islands v v v v x v v x x v v x v
Barrow Island v v v v v v v v X v v X v
Thevenard Islands v v v v x x v x x x v x v
Muiron Islands v v v v v v v x x x v x v
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Contact (All loss of containment
scenarios)
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Exmouth Gulf Coast v v 4 4 4 v v x x x v x v
Ningaloo Region v v v v v v v v x x v x v
Outer Shark Bay Coast v v v 4 4 v v v x x v x v
Barrow-Montebello Surrounds | v v 4 4 4 x x x x v v x v
Montebello AMP v v v v v v v v x v v x v
Dampier AMP x v x v x x x x x v x x
Jurien Bay AMP x v x v v v x x x x v x x
Shark Bay AMP v v v v v v v v x x v x v
Rowley Shoals surrounds x v x x v x x x x x v x x
Offshore Abrolhos NW v v 4 v v x x x x x v x v
Bedout Island x x x x v v x x x x x x v
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3.2.3 Protected/significant areas

There are a number of Matters Protected Under the EPBC Act that lie within the operational area and EMBA;
these are listed in Table 3-3 and shown in Figure 3-4 and Figure 3-5. These areas are further described in
Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix C).

The operational area does not intercept any marine protected areas, the closest to the operational area being
the Montebello Australian Marine Park that is located approximately 38 km south-west of the operational
area (Figure 3-4).

Two World Heritage Areas (WHA) were identified from the EPBC Protected Matters database as occurring
within the EMBA, they are the Ningaloo Coast WHA and Shark Bay, Western Australia WHA. The values of
these sites have been described in Values and Sensitivities of the Western Australian Marine Environment
(EA-00-RI-10062, Appendix C).

There are no Ramsar sites that are located within the operational area or EMBA.

Six National Heritage Properties, ranging from Natural, Indigenous and Historic, were identified from the
EPBC Protected Matters database as occurring within the EMBA. Shark Bay, Western Australia and the
Ningaloo Coast were identified as the natural National Heritage Properties; the indigenous National Heritage
Property is the Dampier Archipelago (including Burrup Peninsula); and the historic National Heritage
Properties were the Batavia Shipwreck Site and Survivor Camps Area 1629- Houtman Abrolhos, Dirk Hartog
Landing Site 1616- Cape Inscription Area and HMAS Sydney Il and HSK Kormoran Shipwreck Sites (Table 3-3).
The values of these sites have been described in the in Values and Sensitivities of the Western Australian
Marine Environment (EA-00-RI-10062, Appendix C).

The EMBA overlaps a number of Australian Marine Parks (AMPs) (Section 3.2.3.1) as well as State Marine
Parks and Marine Management Areas (Table 3-6) and (Section 3.2.3.2).

AMPs are recognised under the EPBC Act for protecting and maintaining biological diversity and contributing
to a national representative network of marine protected areas. Management plans for AMPs have been
developed and came into force on 1 July, 2018. Under these plans AMPs are allocated conservation objectives
(IUCN Protected Area Category) based on the Australian IUCN reserve management principles in Schedule 8
of the EPBC Regulations 2000. The management zones, associated with the AMPs identified within the EMBA,
and the relevant objectives are detailed in Table 3-4 and Table 3-5.

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 D). The operational area does not
overlap any KEFs. The EMBA overlaps a number of KEFs. Table 3-3 lists the KEFs in the EMBA, together with
their distance from the operational area. Further detail on these KEFs is provided in the values of these sites
have been described in the in Values and Sensitivities of the Western Australian Marine Environment (EA-00-
RI-10062, Appendix C).

Table 3-7 summarises the EPBC Act protected matters that may be affected by planned and unplanned events
within the operational area and EMBA. For each protected matter the table provides links to relevant planned
and unplanned events within Section 6 and 7 that may create an impact.
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Table 3-3: Distance from operational area boundary to protected areas, key ecological features and
threatened ecological communities within the EMBA

Value/sensitivity IUCN Classification Within Approximate
operational distance to
area operational
area (km)
World Heritage Areas Shark Bay - No 621
(WHA)
Ningaloo Reef - No 274
Commonwealth Heritage Mermaid Reef — Rowley - No 467
Areas Shoals
Ningaloo Marine Area - No 289
Learmonth Air Weapons - No 369
Range Facility
HMAS Sydney Il and HSK - No 865
Kormoran Shipwreck Sites
Ramsar Wetlands The Dales - No 1,559
Hosnies Spring - No 1,550
Eighty Mile Beach - No 354
Roebuck Bay - No 633
National Natural Shark Bay - No 610
Heritage
" g. The Ningaloo Coast - No 269
Properties
Indigenous | Dampier Archipelago - No 58
(including Burrup Peninsula)
Historic Batavia Shipwreck Site and - No 974
Survivor Camps Area 1629-
Houtman Abrolhos
Dirk Hartog Landing Site - No 695
1616- Cape Inscription Area
HMAS Sydney Il and HSK - No 865
Kormoran Shipwreck Sites
Australian Marine Parks Montebello Australian Multiple Use Zone No 37
Marine Park (IUCN VI)
Mermaid Reef Australian National Park Zone No 452
Marine Park (ITUCN 1)
Argo-Rowley Terrace Multiple Use Zone No 357
Australian Marine Park (IUCN VI)
National Park Zone
(IUCN 11)
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IUCN Classification

Santos

Within Approximate
operational distance to
area operational
area (km)

Special Purpose
Zone (Trawl) (IUCN
Vi)
Kimberley Australian Multiple Use Zone No 590
Marine Park (IUCN VI)
Eighty Mile Beach Multiple Use Zone No 261
Australian Marine Park (IUCN VI)
Dampier Australian Marine Multiple Use Zone No 61
Park (IUCN V1)
Habitat Protection
Zone (IUCN IV)
National Park Zone
(IUCN 1)
Gascoyne Australian Marine | Multiple Use Zone No 307
Park (IUCN V1)
National Park Zone
(IUCN 1)
Habitat Protection
Zone (IUCN 1V)
Ningaloo Australian Marine Recreational Use No 268
Park Zone (IUCN IV)
National Park Zone
(IUCN 1)
Carnarvon Canyon Habitat Protection No 633
Australian Marine Park Zone (IUCN IV)
Shark Bay Australian Marine | Multiple Use Zone No 583
Park (IUCN V1)
Abrolhos Australian Marine Habitat Protection No 777
Park Zone (IUCN IV)
Multiple Use Zone
(IUCN V1)
National Park Zone
(IUCN 1)
Special Purpose
Zone (IUCN VI)
Jurien Australian Marine Special Purpose No 1,138
Park Zone (IUCN VI)
State Marine Parks and Rowley Shoals Marine Park Sanctuary Zone No 366
Marine Management Recreation Zone
Areas General Use Zone
Eighty Mile Beach Marine Multiple Use Zone No 326
Park (IUCN V1)
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Montebello Islands Marine
Park
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IUCN Classification Within Approximate
operational distance to
area operational
area (km)
National Park No 85
(IUCN 11)

Sanctuary Zone

Barrow Island Marine Park

Sanctuary Zone No 132

Barrow Island Marine
Management Area

Conservation Area No 109

Unzoned Area

Ningaloo Marine Park

National Park No 288
(IUCN 1)

Sanctuary Zone

Special Purpose
Zone

Recreation Zone

General Use Zone

Muiron Islands Marine
Management Area

Sanctuary Zone No 269

Special Purpose
Zone

Recreation Zone

General Use Zone

Shark Bay Marine Park Multiple Use Zone No 614
(ITUNC VI)
Sanctuary Zone

Jurien Bay Marine Park General Use Zone No 1,126
Key Ecological Features Glomar shoals - No 36

Ancient coastline at 125 m - No 45

depth contour

Continental slope demersal - No 98

fish communities

Canyons linking the Cuvier - No 243

Abyssal Plain and the Cape

Range Peninsula

Exmouth Plateau - No 207

Mermaid Reef and - No 357

Commonwealth waters

surrounding Rowley Shoals

Canyons linking the Argo - No 690

Abyssal Plain with the Scott

Plateau

Western demersal slope - No 742

and associated fish
communities
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Value/sensitivity IUCN Classification Within Approximate
operational distance to
area operational
area (km)
Wallaby Saddle - No 792
Seringapatam Reef and - No 853

Commonwealth waters in
the Scott Reef Complex

Western rock lobster - No 904
Ancient coastline at 90- - No 906
120m depth

Commonwealth waters - No 290

adjacent to Ningaloo Reef

Commonwealth marine - No 955
environment surrounding
the Houtman Abrolhos
Islands

Perth Canyon and adjacent - No 953
shelf break, and other west
coast canyons

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

Applicable Marine Park IUCN Principles

National Park (IUCN II)

Abrolhos AMP, Argo- The reserve or zone should be protected and managed to conserve its natural

Rowley Terrace AMP, condition according to the following principles.

Dampier AMP, Gascoyne
AMP, Mermaid Reef AMP,
Ningaloo AMP

Natural and scenic areas of national and international significance should be
protected for spiritual, scientific, educational, recreational or tourist purposes.

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

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

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

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

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

The aspirations of traditional owners of land within the reserve or zone, their
continuing land management practices, the protection and maintenance of cultural
heritage and the benefit the traditional owners derive from enterprises, established
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Applicable Marine Park IUCN Principles

in the reserve or zone, consistent with these principles should be recognised and
taken into account.

Habitat/species Management Area (IUCN IV)

Abrolhos AMP, Carnarvon | The reserve or zone should be managed primarily, including (if necessary) through
Canyon AMP, Dampier active intervention, to ensure the maintenance of habitats or to meet the
AMP, Gascoyne AMP requirements of collections or specific species based on the following principles.

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

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

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

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

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

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

Managed Resource Protected Area (IUCN VI)

Abrolhos AMP, Argo- The reserve or zone should be managed mainly for the ecologically sustainable use
Rowley Terrace, Dampier of natural ecosystems based on the following principles.

AMP, Gascoyne AMP,
Jurien AMP, Kimberley
AMP, Montebello AMP,
Shark Bay AMP Management practices should be applied to ensure ecologically sustainable use of
the reserve or zone.

The biological diversity and other natural values of the reserve or zone should be
protected and maintained in the long term.

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

3.2.3.1 Australian Marine Parks

The operational area does not overlap with any AMP, however, the EMBA overlaps 22 AMPS. Values for these
AMPs are described below (Table 3-5) and further in Values and Sensitivities of the Western Australian
Marine Environment (EA-00-RI-10062, Appendix C).

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) (Table 3-4) based on the Australian IUCN reserve management principles in Schedule 8 of the
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EPBC Regulations 2000. These principles determine what activities are acceptable within the different zones
of the AMP network. As the operational area does not overlap any AMPs, there are no AMPs that restrict the
undertaking of the Activity. Therefore, the Activity will be undertaken in compliance with the AMP network
zone rules. In the event of spill response operations being required within an AMP, emergency spill response
activities are allowed in accordance with the Australian National Plan for Maritime Environmental
Emergencies (MEE) without the need for a permit, class approval or Activity license or lease issued by the
Director of National Parks.

Table 3-5: Values of Australian Marine Parks overlapping the EMBA (Director of National Parks, 2018a,

2018b)

Australian
Marine Park

Management Zone/s

Values

Abrolhos
Australian
Marine Park

+ Habitat Protection
Zone (IUCN V)

+ Multiple Use Zone
(IUCN VI)

+ National Park
Zone (IUCN 11)

+ Special Purpose
Zone (IUCN VI)

The Abrolhos Marine Park protected the following conservation
values:

+ contains habitats, species and ecological communities associated
with four bioregions: Central Western Province; Central Western
Shelf Province; Central Western Transition; and South-west Shelf
Transition.

+ Seven key ecological features: the Commonwealth marine
environment surrounding the Houtman Abrolhos Islands (valued
for high levels of biodiversity and endemism); demersal slope and
associated fish communities of the Central Western Province
(valued as a species group that are nationally or regionally
important to biodiversity); mesoscale eddies (valued for high
productivity and aggregations of marine life); Perth Canyon and
adjacent shelf break, and other west-coast canyons (valued for
high biological productivity and aggregations of marine life, and
unique seafloor features with ecological properties of regional
significance); western rock lobster (valued as a species that plays
a regionally important ecological role); ancient coastline between
90 m and 120 m depth (valued for relatively high productivity,
aggregations of marine life and high levels of biodiversity and
endemism); and Wallaby Saddle (valued for high productivity and
aggregations of marine life).

+ Tourism, commercial fishing, mining, recreation including fishing,
are important activities in the Marine Park

Argo-Rowley
Terrace
Australian
Marine Park

+ Multiple Use Zone
(IUCN V1)

+ National Park
Zone (IUCN I1)

+ Special Purpose
Zone (IUCN VI)

The Argo-Rowley Marine Park protected the following conservation
values:

+ Contains habitats, species and ecological communities associated
with the Northwest Transition and Timor Province.

+ Two key ecological features: canyons linking the Argo Abyssal
Plain with the Scott Plateau (valued for high productivity and
aggregations of marine life); and Mermaid Reef and
Commonwealth waters surrounding Rowley Shoals (valued for
enhanced productivity, aggregations of marine life and high
species richness).

+ The Marine Park is situated in the deeper waters of the region
and a range of seafloor features such as canyons on the slope
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Values

between the Argo Abyssal Plain, Rowley Terrace and Scott
Plateau. These are believed to be up to 50 million years old and
are associated with small, periodic upwellings that results in
localised higher levels of biological productivity

+ Biologically important areas within the Marine Park include
resting and breeding habitat for seabirds and a migratory
pathway for the pygmy blue whale.

+ Commercial fishing and mining are important activities in the
Marine Park.

Carnarvon
Canyon
Australian
Marine Park

+ Habitat Protection
Zone (IUCN 1V)

The Carnarvon canyon Marine Park protected the following
conservation values:

+ Significant because it contains habitats, species and ecological
communities associated with the Central Western Transition.
This includes deep-water ecosystems associated with the
Carnarvon Canyon.

+ The Marine Park lies within a transition zone between tropical
and temperate species and is an area of high biotic productivity.

+ A bioregion characterised by large areas of continental slope, a
range of topographic features such as terraces, rises and
canyons, seasonal and sporadic upwelling, and benthic slope
communities comprising tropical and temperate species.

+ Commercial fishing is an important activity in the Marine Park.

Dampier
Australian
Marine Park

+ Habitat Protection
Zone (IUCN 1V)

+ Multiple Use Zone
(IUCN VI)

+ National Park
Zone (IUCN 11)

The Dampier Marine Park protected the following conservation
values:

+ Significant because it contains habitats, species and ecological
communities associated with the Northwest Shelf Province.

+ The Marine Park provides protection for offshore shelf habitats
adjacent to the Dampier Archipelago, and the area between
Dampier and Port Hedland, and is a hotspot for sponge
biodiversity

+ The Marine Park includes several submerged coral reefs and
shoals including Delambre Reef and Tessa Shoals

+ Biologically important areas within the Marine Park include
breeding and foraging habitat for seabirds, internesting habitat
for marine turtles and a migratory pathway for humpback
whales.

+ Port activities, commercial fishing and recreation, including
fishing, are important activities in the Marine Park.

Eighty Mile
Beach
Australian
Marine Park

+ Multiple Use Zone
(IUCN VI)

The Eighty Mile Beach Marine Park protected the following
conservation values:

+ Significant because it contains habitats, species and ecological
communities associated with the Northwest Shelf Province and
consists of shallow shelf habitats, including terrace, banks and
shoals.
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+ most important areas for migratory shorebirds in Australia; and
the Western Australian Eighty Mile Beach Marine Park, providing
connectivity between offshore and inshore coastal waters of
Eighty Mile Beach.

+ The bioregion includes diverse benthic and pelagic fish
communities, and ancient coastline thought to be an important
seafloor feature and migratory pathway for humpback whales.

+ Biologically important areas within the Marine Park include
breeding, foraging and resting habitat for seabirds, internesting
and nesting habitat for marine turtles, foraging, nursing and
pupping habitat for sawfish and a migratory pathway for
humpback whales.

+ Tourism, commercial fishing, pearling and recreation are
important activities in the Marine Park.

Gascoyne
Australian
Marine Park

+ Multiple Use Zone
(Vi)

+ Habitat Protection
Zone (IV)

+ National Park
Zone (I1)

The Gascoyne Marine Park protects the following conservation
values:

+ Important foraging areas for migratory seabirds threatened and
migratory hawksbill and flatback turtles and vulnerable and
migratory whale shark;

+ A continuous connectivity corridor from shallow depths around
15 m out to deep offshore waters on the abyssal plain at over
5,000 m;

+ Seafloor features including canyon, terrace, ridge, knolls, deep
hole/valley and continental rise. It also provides protection for
sponge gardens in the south of the reserve adjacent to WA
coastal waters;

Ecosystem examples from the surrounding provinces;

Four key ecological features: Canyons linking the Cuvier Abyssal
Plain and the Cape Range Peninsula, Commonwealth waters
adjacent to Ningaloo Reef, Continental slope demersal fish
communities and Exmouth Plateau;

+ The canyons in the reserve are believed to be associated with the
movement of nutrients from deep water over the Cuvier Abyssal
Plain onto the slope where mixing with overlying water layers
occurs at canyon heads; and

+ The reserve therefore provides connectivity between the inshore

waters of the existing Ningaloo Commonwealth Marine Park and
the deeper waters of the area.

Kimberley
Australian
Marine Park

+ Multiple Use Zone
(V1)

The Kimberley Marine Park protected the following conservation
values:

+ Significant because it includes habitats, species ad ecological
communities associated with the Northwest Shelf Province,
Northwest Shelf Transition and Timor Province;

+ Two key ecological features: ancient coastline between 90 and
120 m depth (values for relatively high productivity, aggregations
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Australian Management Zone/s Values

Marine Park

of marine life and high levels of biodiversity and endemism) and
continental slope demersal fish communities (valued for high
levels of endemism and diversity and the second richest area for
demersal fish species in Australia);

+ Biologically important areas within the Marine Park include
breeding and foraging habitat for seabirds, internesting and
nesting habitat for marine turtles, breeding, calving, and foraging
habitat for inshore dolphins, calving, migratory pathway and
nursing habitat for humpback whales, migratory pathway for
pygmy blue whales, foraging habitat for dugong and foraging
habitat for whale sharks;

+ The national heritage listing for the West Kimberley recognises
the following key cultural heritage values:

+ Wanjina Wunggurr Cultural Tradition which incorporates many
sea country cultural sites;

+ Log-raft maritime tradition, which involved using tides and
currents to access warrurru (reefs) far offshore to fish;

+ Interactions with Makassan traders around sea foods over
hundreds of years; and

+ Important pearl resources that were used in traditional trade
through the wunan and in contemporary commercial
agreements.

+ Tourism, commercial fishing, mining, recreation, including fishing,
and traditional use are important activities in the Marine Park.

Mermaid Reef + National Park The Mermaid Reef Marine Park protected the following conservation
Australian Zone (IUCN 1) values:
Marine Park + Significant because it contains habitats, species and ecological

communities associated with the Northwest Transition;

+ One key ecological feature: Mermaid Reef and Commonwealth
waters surrounding Rowley Shoals (valued for its high
productivity, aggregations of marine life and high species
richness);

+ Ecologically significant as they are considered the ecological
steppingstones for reef species originating in
Indonesian/Western Pacific waters;

+ Biologically important areas include breeding habitat for seabirds
and a migratory pathway for the pygmy blue whale; and

+ Tourism, recreation, and scientific research are important
activities in the Marine Park.

Montebello + Multiple Use Zone | The Montebello Marine Park protected the following conservation
Australian (IUCN V1) values:
Marine Park

+ Significant because it contains habitats, species and ecological
communities associated with the Northwest Shelf Province;
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+ One key ecological feature: the ancient coastline at the 125-m
depth contour (valued as a unique seafloor feature with
ecological properties of regional significance);

+ The bioregion includes diverse benthic and pelagic fish
communities, and ancient coastline thought to be an important
seafloor feature and migratory pathway for humpback whales;

+ Biologically important areas within the Marine Park include
breeding habitat for seabirds, internesting, foraging, mating, and
nesting habitat for marine turtles, a migratory pathway for
humpback whales and foraging habitat for whale sharks; and

+ Tourism, commercial fishing, mining and recreation are
important activities in the Marine Park.

Ningaloo
Australian
Marine Park

+ Recreational Use
Zone (IUCN IV)

+ National Park
Zone (IUCN 11)

The Ningaloo Marine Park protects the following conservation values:

+ Important habitat (foraging areas) for vulnerable and migratory
whale sharks;

+ Areas used for foraging by marine turtles adjacent to important
internesting sites;

Part of the migratory pathway of the protected humpback whale;
Foraging and migratory pathway for pygmy blue whales;

Breeding, calving, foraging and nursing habitat for dugong;

+ + + +

Shallow shelf environments which provides protection for shelf
and slope habitats, as well as pinnacle and terrace seafloor
features;

+ Seafloor habitats and communities of the Central Western Shelf
Transition;

+ Three key ecological features; and

+ The Ningaloo Coast World Heritage Property, the Ningaloo Coast
National Heritage listing and Ningaloo Marine Area
Commonwealth Heritage Listing.

Shark Bay
Australian
Marine Park

+ Multiple Use Zone
(IUCN VI)

The Shark Bay Marine Park protected the following conservation
values:

+ Significant because it contains habitats, species and ecological
communities associated with the Central Western Shelf Province
and Central Western Transition.

+ The Marine Park provides connectivity between deeper
Commonwealth waters and the inshore waters of the Shark Bay
world heritage property.

+ Biologically important areas within the Marine Park include
breeding habitat for seabirds, internesting habitat for marine
turtles, and a migratory pathway for humpback whales.

+ Tourism, commercial fishing, mining and recreation, including
fishing, are important activities in the Marine Park.
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Figure 3-4: Australian Marine Parks within the EMBA and operational area

3.2.3.2 State Marine Parks

There are six State Marine Parks located in the EMBA; Shark Bay Marine Park, Ningaloo Marine Park, Muiron
Islands Marine Management Area, Barrow Island Marine Park, Barrow Island Marine Management Area,
Montebello Islands Marine Park and Rowley Shoals Marine Park. The operational area does not overlap any
State Marine Parks. Values for these Marine Parks are outlined briefly in Table 3-6 below and are described
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further in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix
C).

Table 3-6: State Marine Parks overlapping the EMBA (DBCA, 2020a)

State Marine

Park
Ningaloo The Ningaloo Marine Park covers an area of 263,343 km?, including both State and
Marine Park Commonwealth waters, extending 25 km offshore. The park protects a large portion of

Ningaloo Reef, which stretches over 300 km from North West Cape south to Red Bluff. It is the
largest fringing coral reef in Australia, forming a discontinuous barrier that encloses a lagoon
that varies in width from 200 m to 7 km. Gaps that regularly intercept the main reef line
provide channels for water exchange with deeper, cooler waters (CALM 2005). The Ningaloo
Marine Park forms the backbone of the nature-based tourism industry, and recreational
activities in the Exmouth region. Seasonal aggregations of whale sharks, manta rays, sea turtles
and whales, as well as the annual mass spawning of coral attract large numbers of visitors to
Ningaloo each year (MPRA and CALM 2005).

Shark Bay The Shark Bay Marine Park covers an area of 7,443 km?, extending from the WA state water
Marine Park boundary, and a water depth range between 15 m and 220 m. The marine park is located
approximately 60 km offshore of Carnarvon, adjacent to Shark Bay world heritage property
and national heritage place.

The Shark Bay Marine Park is significant because it contains habitats, species and ecological
communities associated with the Central Western Shelf Province and Central Western
Transition.

The marine park supports a breeding habitat for seabirds, internesting habitat for marine
turtles and a migratory pathway for humpback whales.

Barrow Island Barrow Island Marine Park is a significant breeding and nesting area for threatened sea turtles
Marine Park and its waters support important coral reefs and a diversity of tropical marine animals.

The marine park is 4,100 ha that supports large numbers of threatened green turtles on Turtle
Bay.

On the western side if Barrow Island, contains Biggada Reef that is only one of two significant
fringing reefs in the Montebello/Barrow Island reserve system.

Barrow Island The Barrow Island Marine Management Area is offshore and relatively remote. It covers

Marine 114,500 hectares includes most of the waters around Barrow Island and the waters around the

Management Lowendal Islands.

Area The park is a significant breeding and nesting area for marine turtles and its waters support
important coral reefs, unique mangrove communities and a diversity of tropical marine
animals.

Threatened green, hawksbill and flatback turtles regularly use the sandy beaches of Barrow
Island for breeding and nesting.

Montebello More than 58,000 hectares of ocean surrounding 265 low-lying islands and islets that are
Islands Marine fringed by coral reefs populated with colourful tropical fish.
Park The Montebello Islands Marine Park, with its natural land and seascapes, barrier and fringing

coral reefs, wide variety of wildlife and rich maritime heritage.

Rowley Shoals The Rowley Shoals include the State managed Rowley Shoals Marine Park and nearby Mermaid
Marine Park Reef, Commonwealth managed Marine Park.
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State Marine Values

Park

The Rowley Shoals Marine Park and Mermaid Reef Marine Park protect a chain of three coral

atolls at the edge of Australia’s continental shelf. The atolls have shallow lagoons inhabited by
diverse corals and abundant marine life.

Corals form a spectacular chain of reef systems, each covering about 80 km2. Shallow lagoons
within the reefs provide sheltered waters that are inhabited by diverse and abundant tropical

marine life. Further offshore, the seafloor slopes away to the abyssal plain, some 6000 metres
below.
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Figure 3-5: State Marine Protected Areas within and near the EMBA and operational area
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3.2.4 Marine fauna

Table 3-7 presents the environmental values and sensitivities (threatened and migratory species) within the
operational area and EMBA. These include all relevant Matters of National Environmental Significance
(MNES) protected under the EPBC Act 1999 as identified in the PMST search for the operational area and
EMBA (Appendix D). For each species identified, the extent of likely presence is provided, including any
overlap with designated Biologically Important Areas (BIAs). BIAs such as an aggregation, breeding, resting,
nesting or feeding areas or known migratory routes for these species are shown in Figure 3-6 to Figure 3-15
and described in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062,
Appendix C).

The PMST search for the operational area identified 18 marine fauna species listed as ‘threatened’ and 33
marine fauna species listed as ‘migratory’. In the EMBA there were 159 marine fauna identified. 75 were
identified as ‘threatened’ species and 83 were identified as ‘migratory’ species within the EMBA (Table 3-7).
Note that terrestrial species (such as terrestrial mammals, reptiles and bird species) that appear in the EPBC
search of the EMBA and do not have habitats along shorelines are not relevant to the activity impacts and
risks have been excluded from Table 3-7.

The operational area overlaps with BIAs / habitats critical for flatback turtle (internesting buffer; habitat
critical to the survival of the species), humpback whale (migration), pygmy blue whale (distribution), whale
shark (foraging) and the wedge-tailed shearwater (breeding). The BlAs and habitats critical to the survival of
a species are described in the Values and Sensitivities of the Western Australian Marine Environment (EA-00-
RI-10062, Appendix C).

The following environmental values and sensitivities have been identified as being relevant to the activity,
with information provided in the following subsections to supplement the information available in Values
and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix C):

Humpback whale migration
Pygmy blue whale;
Marine turtles;

Whale shark and

+ + 4+ o+ o+

Breeding seabirds.

Relevant conservation advices, recovery plans and management plans for marine fauna identified in the
PMST are provided in Table 3-8.
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Table 3-7: Environmental values and sensitivities within the EMBA and operational area — threatened and migratory marine fauna

Particular values or Relevant events

sensitivities within

Particular values or EMBA
sensitivities within Presence

EPBC Act Operational
Status area

Value/sensitivity

Common Scientific name

name

Fish and sharks

presence

operational area

EMBA

Narrow Anoxypristis Migratory v Species or species Species or species Planned
sawfish, cuspidata habitat may occur habitat known to occur
Knifetooth within area within area +  Light emissions
sawfish +  Noise emissions
Grey nurse Carcharias Vulnerable v Species or species Species or species +  Planned operational
shark (west taurus (west habitat may occur habitat known to occur discharges
coast coast within area within area
population) population) +  Planned drilling
discharges
Oceanic Carcharhinus Migratory v Species or species Species or species
whitetip longimanus habitat likely to occur habitat likely to occur +  Spill _ response
shark within area within area operations
Unplanned
White shark, | Carcharodon Vulnerable v Species or species Foraging, feeding or +  Hydrocarbon
great white carcharias Migratory habitat may occur related behaviour releases/spills
shark within area known to occur within
area + Interaction with
marine fauna
Northern Glyphis garricki Endangered Species or species
river shark, habitat may occur +  Introduction of
New Guinea within area invasive marine
river shark species (IMS)
Dwarf Pristis clavata Vulnerable v Species or species Species or species
sawfish, Migratory habitat known to habitat known to occur
Queensland occur within area within area
sawfish

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan

Page 53 of 394



Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Freshwater Pristis pristis Vulnerable 4 Species or species
sawfish, Migratory habitat known to occur
largetooth within area
sawfish,
river
sawfish,
Green Pristis zijsron Vulnerable v Species or species v Species or species
sawfish, Migratory habitat known to habitat known to occur
Dindagubba, occur within area within area
narrowsnout
sawfish
Whale shark Rhincodon typus | Vulnerable v Foraging, feeding or v Foraging, feeding or
Migratory related behaviour related behaviour
known to occur within known to occur within
area area
Shortfin Isurus Migratory v v Species or species
mako, mako oxyrinchus habitat likely to occur
shark within area
Longfin Isurus paucus Migratory v v Species or species
mako shark habitat likely to occur
within area
Porbeagle, Lamna nasus Migratory v Species or species
mackerel habitat may to occur
shark within area

Santos

Relevant events
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EMBA Relevant events

Presence

Particular values or
sensitivities within
EMBA

Particular values or
sensitivities within
operational area

EPBC Act Operational
Status area
presence

Value/sensitivity

Common Scientific name

name

Reef manta Manta alfredi Migratory v v Species or species

ray, coastal habitat known to occur

manta ray within area

Giant manta Manta birostris Migratory v v Species or species

ray, chevron habitat known to occur

manta ray, within area

Pacific

manta ray

Blind Milyeringa Vulnerable v Species or species

gudgeon veritas habitat known to occur
within area

Blind cave Ophisternon Vulnerable Species or species

eel candidum habitat known to occur

within area

within area

Sei whale Balaenoptera Vulnerable, v Species or species v Foraging, feeding or
borealis Migratory habitat known to related behaviour likely

occur within area. to occur within area.

Fin whale Balaenoptera Vulnerable, v Species or species v Foraging, feeding or
physalusk Migratory habitat may occur related behaviour likely

within area. to occur within area.
Blue whale Balaenoptera Endangered v Species or species v Migration route known

musculus Migratory habitat likely to occur to occur within area

+

Marine Mammals

Planned
Noise emissions

Planned operational
discharges

Planned drilling
discharges

Spill response
operations
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

within area

Southern Eubalaena Endangered 4 Species or species

right whale australis habitat likely to occur
within area

Humpback Megaptera Vulnerable v Breeding known to v Breeding known to

whale novaeangliae occur within area occur within area

Australian Neophoca Vulnerable v Breeding known to

sea-lion, cinerea occur within area

Australian

sea lion

Antarctic Balaenoptera Migratory v Species or species

minke bonaerensis habitat likely to occur

whale, dark- within area

shoulder

minke whale

Bryde’s Balaenoptera Migratory v Species or species

whale edeni habitat likely to occur
within area

Sperm whale | Physeter Migratory v Species or species

macrocephalus habitat may occur

within area

Dugong Dugong dugon Migratory v Breeding known to
occur within area

Killer whale, Orcinus orca Migratory v Species or species v Species or species

orca habitat may occur habitat may occur

within area

Santos

Relevant events

Unplanned

Hydrocarbon
releases/spills

+ Marine fauna
interaction
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Sea
populations)

Indo-Pacific Sousa chinensis Migratory v Species or species
humpback habitat known to occur
dolphin within area

Spotted Tursiops Migratory v Species or species v Species or species
bottlenose aduncus habitat may occur habitat known to occur
dolphin (Arafura/Timor within area within area

Santos

Relevant events

Marine reptiles

Short-nosed Aipysurus Critically v Species or species + Planned
seasnake apraefrontalis Endangered habitat known to occur + Light emissions
within area . L
+ Noise emissions
Loggerhead Caretta caretta Endangered v Species or species v Breeding known to + Planned operational
turtle Migratory habitat likely to occur occur within area discharges
within area
+ Planned drilling
Green turtle Chelonia mydas Vulnerable 4 Species or species v Breeding known to discharges
Migratory habitat likely to occur occur within area + Spill response
within area operations
Leatherback Dermochelys Endangered v Species or species v Foraging, feeding or + Unplanned
turtle coriacea Migratory habitat likely to occur related behaviour + Hydrocarbon
within area known to occur within releases/spills
area
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational

Particular values or
sensitivities within
operational area

Particular values or
sensitivities within
EMBA

occur within area

Hawksbill Eretmochelys Vulnerable Species or species Breeding known to

turtle imbricata Migratory habitat likely to occur occur within area
within area

Olive Ridley Lepidochelys Endangered Species or species

Turtle, olivacea Migratory habitat likely to occur

Pacific Ridley within area

turtle

Flatback Natator Vulnerable Congregation or Breeding known to

turtle depressus Migratory aggregation known to occur within area

Common Actitis Migratory Species or species Species or species

sandpiper hypoleucos habitat may occur habitat known to occur
within area within area

Ruddy Arenaria Migratory Species or species

turnstone interpres habitat known to occur

within area

Common Anous stolidus Migratory Species or species Species or species

noddy habitat may occur habitat likely to occur
within area within area

Australian Anous Vulnerable Breeding known to

lesser noddy | tenuirostris occur within area

melanops

Santos

Relevant events

+ Marine fauna
interactions

+ Introduction of IMS

+ Planned
Light emissions

Planned operational
discharges

+ Spill response
operations

Unplanned

Hydrocarbon
releases/spills
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Value/sensitivity EPBC Act Operational Particular values or EMBA Particular values or Relevant events
T Status area sensitivities within Presence sensitivities within
Common Scientific name .
presence operational area EMBA
name
Fort-tailed Apus pacificus Migratory Species or species
swift habitat likely to occur
within area
Flesh-footed | Ardenna Migratory Foraging, feeding or
shearwater carneipes related behaviour likely
to occur within area
Wedge- Ardenna Migratory Breeding known to
tailed pacifica occur within area
shearwater
Streaked Calonectris Migratory v Species or species Species or species
shearwater leucomelas habitat likely to occur habitat known to occur
within area within area
Sharp-tailed Calidris Migratory v Species or species Species or species
sandpiper acuminata habitat may occur habitat known to occur
within area within area
Sanderling Calidris alba Migratory Species or species
habitat known to occur
within area
Red knot, Calidris canutus Endangered v Species or species Species or species
knot habitat may occur habitat known to occur
within area within area
Curlew Calidris Critically v Species or species Species or species
sandpiper ferruginea Endangered habitat may occur habitat known to occur
within area within area
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Pectoral Calidris Migratory v Species or species 4 Species or species
sandpiper melanotos habitat may occur habitat likely to occur
within area within area
Red-necked Calidris ruficollis | Migratory v Species or species
stint habitat known to occur
within area
Great knot Calidris Critically v Species or species
tenuirostris Endangered habitat known to occur
within area
Greater sand | Charadrius Vulnerable v Species or species
plover, large | leschenaultii habitat known to occur
sand plover within area
Oriental Charadrius Migratory v Species or species
plover veredus habitat may to occur
within area
Amsterdam Diomedea Endangered v Species or species
albatross amsterdamensis Migratory habitat likely to occur
within area
Southern Diomedea Vulnerable v Foraging, feeding or
Royal epomophora Migratory related behaviour likely
albatross to occur within area
Wandering Diomedea Vulnerable v Foraging, feeding or
albatross exulans Migratory related behaviour likely

to occur within area

Santos

Relevant events
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Northern Diomedea Endangered v Foraging, feeding or
Royal sanfordi Migratory related behaviour likely
albatross to occur within area
Grey falcon Falco Vulnerable v Species or species
hypoleucos habitat known to occur
within area
Lesser Fregata ariel Migratory v Species or species v Breeding known to
frigatebird habitat likely to occur occur within area
within area
Great Fregata minor Migratory v Species or species v Species or species
frigatebird habitat may occur habitat may to occur
within area within area
Oriental Glareola Migratory v Species or species
pranticole maldivarum habitat may to occur
within area
Caspian tern Hydroprogne Migratory v Breeding known to
caspia occur within area
Bar-tailed Limosa Migratory v Species or species
godwit lapponica habitat known to occur
within area
Bar-tailed Limosa Vulnerable v Species or species
godwit lapponica habitat known to occur
(baueri), baueri within area
Western
Alaskan bar-
tailed godwit

Santos

Relevant events
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Northern Limosa Critically 4 Species or species

Siberian bar- | lapponica Endangered habitat may occur

tailed menzbieri within area

godwit, bar-

tailed godwit

(menzbieri)

Black-tailed Limosa limosa Migratory v Species or species

godwit habitat known to occur
within area

Southern Macronectes Endangered v Species or species

Giant-Petrel, | giganteus Migratory habitat may occur

Southern within area

giant petrel

Northern Macronectes Vulnerable v Species or species

giant petrel halli Migratory habitat may occur
within area

White- Malurus Vulnerable v Species or species

winged leucopterus habitat likely to occur

Fairy-wren edouardi within area

(Barrow

Island),

Barrow

Island Black-

and-white

Fairy-wren

Santos

Relevant events
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

White- Malurus Vulnerable 4 Species or species

winged fairy- | leucopterus habitat likely to occur

wren (Dirk leucopterus within area

Hartog

Island), Dirk

Hartog

black-and-

white fairy-

wren

Eastern Numenius Critically v Species or species v Species or species

Curlew, far madagascariens | Endangered habitat may occur habitat known to occur

eastern is Migratory within area within area

curlew

Whimbrel Numenius Migratory v Species or species
phaeopus habitat known to occur

within area

Bridled tern Onychoprion Migratory v Breeding known to
anaethetus occur within area

Osprey Pandion Migratory v Species or species v Breeding known to
haliaetus habitat may occur occur within area

within area
Abbott's Papasula Vulnerable v Species or species
booby abbotti habitat may occur
within area
White-tailed Phaethon Migratory v Breeding likely to occur
tropicbird lepturus within area

Santos

Relevant events
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Red-tailed Phaethon Migratory v Breeding known to

tropicbird rubricauda occur within area

Sooty Phoebetria Vulnerable v Species or species

albatross fusca Migratory habitat may occur
within area

Grey plover Pluvialis Migratory v Species or species

squatarola habitat known to occur

within area

Soft- Pterodroma Vulnerable v Foraging, feeding or

plumaged mollis related behaviour

petrel known to occur within
area

Australian Rostratula Endangered v Species or species

painted australis habitat likely to occur

snipe within area

Roseate tern | Sterna dougallii Migratory v Breeding known to
occur within area

Little tern Sternula Migratory v Congregation or

albifrons aggregation known to

occur within area

Australian Sternula nereis Vulnerable v Foraging, feeding or v Breeding known to

fairy tern nereis related behaviour may occur within area

occur within area
Masked Sula dactylatra Migratory v Breeding known to
booby occur within area

Santos

Relevant events
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Brown Sula leucogaster | Migratory v Breeding known to

booby occur within area

Indian Thalassarche Vulnerable v Foraging, feeding or

yellow- carteri Migratory related behaviour may

nosed occur within area

albatross

Shy albatross | Thalassarche Endangered v Species or species
cauta Migratory habitat may occur

within area

Campbell Thalassarche Vulnerable v Species or species

albatross, impavida Migratory habitat may occur

Campbell within area

Black-

browed

albatross

Black- Thalassarche Vulnerable v Species or species

browed melanophris Migratory habitat may occur

albatross within area

White- Thalassarche Vulnerable v Foraging, feeding or

capped steadi Migratory related behaviour likely

albatross to occur within area

Crested tern Thalasseus Migratory v Breeding known to
bergii occur within area

Grey-tailed Tringa brevipes Migratory v Species or species

tattler habitat known to occur

within area

Santos

Relevant events
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Value/sensitivity

Common
name

Scientific name

EPBC Act
Status

Operational
area
presence

Particular values or
sensitivities within
operational area

EMBA
Presence

Particular values or
sensitivities within
EMBA

Wood Tringa glareola Migratory 4 Species or species

sandpiper habitat known to occur
within area

Common Tringa nebularia | Migratory v Species or species

greenshank, habitat known to occur

greenshank within area

Painted Turnix varius Vulnerable v Species or species

button-quail | scintillans habitat likely to occur

(Houtman within area

Abrolhos)

Terek Xenus cinereus Migratory v Species or species

sandpiper habitat known to occur

within area

Santos

Relevant events
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Figure 3-6: Biologically important areas for EPBC Protected humpback whale species within the vicinity of
the EMBA and operational area
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Figure 3-7: Biologically important areas for EPBC Protected pygmy blue whale species within the vicinity
of the EMBA and operational area
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Figure 3-9: Biologically important areas for EPBC Protected green turtles within the vicinity of the EMBA

Santos Ltd

and operational area

Dancer-1 Exploration Drilling Environment Plan

Page 70 of 394



Santos

115[°E

Hawksbill Turtle BlAs
' Migration corridor

[0 Foraging
Internesting
Mating
I Nesting
" w
o Internesting buffer e
& = &

Operational Area Insert
Dancer-1
L)
>
SOURCE:
® Dancer-1 Well D HEVA ESRI 2020; DSEWPC 2011
2 km x 2 km Operational Area D MEVA TR
r— nm
|| Petroleum Safety Zone D EMBA N
— - — Coastal Waters ! A XOdUS
0 25 50 km G R O U P
— — - Exclusive Economic Zone DATE: 24/11/20 | SCALE @ A4:1:3,000,000 |Drawn: APC
MXD: P500022_S00_HawkTurt_RevA.mxd Check:
CRS: GCS GDA 1994 Approve:

Figure 3-10: Biologically important areas for EPBC Protected hawksbill turtles within the vicinity of the
EMBA and operational area
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Figure 3-11: Biologically important areas for EPBC Protected loggerhead turtles within the vicinity of the
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Figure 3-12: Critical Habitat areas for EPBC Protected marine turtle species within the vicinity of the EMBA and operational area
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Figure 3-13: Biologically important areas for EPBC Protected whale sharks within the vicinity of the EMBA

and operational area
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Figure 3-14: Biologically important areas for EPBC Protected wedge-tailed shearwater within the vicinity
of the EMBA and operational area
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Figure 3-15: Biologically important areas for EPBC Protected species fairy tern, lesser crested tern, lesser frigatebird and the roseate tern within the
vicinity of the EMBA and operational area
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3.2.4.1 Recovery Plans

Recovery Plans set out the research and management actions necessary to stop the decline of and support
the recovery of listed threatened species.

Table 3-8 summarises the actions relevant to the activity with more information on the specific requirements
of the relevant plans of management (including Conservation Advice and Conservation Management Plans)
applicable to the Activity and demonstrates how current management requirements have been taken into
account.
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Table 3-8: Threats and strategies from Recovery Plans, Conservation Advice and Management Plans relevant to the activity

Recovery Plan/Conservation Advice/Management Plan

Threats/strategies identified as relevant
to the activity

Santos

Addressed (where
relevant) in EP
Section

All fauna

All vertebrate fauna

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

Marine debris

Section 7.6

Fish and Sharks

Dwarf sawfish

Sawfish and River Sharks Multispecies Recovery Plan (2015)

Habitat degradation and modification

Section 7.2and 7.3

Green sawfish

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

Sawfish and River Sharks Multispecies Recovery Plan (2015)

Habitat degradation and modification

Section 7.2 and 7.3

Narrow sawfish

Sawfish and River Sharks Multispecies Recovery Plan (2015)

Habitat degradation and modification

Section 7.2 and 7.3

Northern river shark

Sawfish and River Sharks Multispecies Recovery Plan (2015)

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

Habitat degradation and modification

Section 7.2 and 7.3

Great white shark

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

Ecosystem effects as a result of habitat
modification and climate change

Section 7.2 and 7.3

Grey nurse shark

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

Pollution and disease

Section 7.2 and 7.3

Ecosystem effects - habitat modification
and climate change

Section 7.2 and 7.3

Whale shark

Approved Conservation Advice for Rhincodon typus (whale shark)
(2015)

Boat strike from large vessels

Section 7.8

Habitat disruption from mineral
exploration, production and transportation

Section 7.2 and 7.3
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Recovery Plan/Conservation Advice/Management Plan

Threats/strategies identified as relevant
to the activity

Santos

Addressed (where
relevant) in EP
Section

Marine Mammals

Blue whale

Blue Whale Conservation Management Plan 2015 - 2025 (2015)

Noise interference

Section 6.4

Habitat modification

Section 7.2 and 7.3

Vessel disturbance

Section 7.8

Southern right whale

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

Vessel disturbance

Section 7.8

Habitat modification

Section 7.2 and 7.3

Noise interference

Section 6.4

Entanglement (marine debris)

Section 7.6

Fin whale Approved Conservation Advice for Balaenoptera physalus (fin Habitat degradation including pollution Section 7.2 and 7.3
whale) (2015) (increasing port expansion and coastal
development)
Pollution (persistent toxic pollutants) Section 7.2 and 7.3
Noise interference Section 6.4
Vessel strike Section 7.8
Sei whale Approved Conservation Advice for Balaenoptera borealis (sei whale) | Habitat degradation including pollution Section 7.2 and 7.3

(2015)

(increasing port expansion and coastal
development)

Pollution (persistent toxic pollutants)

Section 7.2 and 7.3

Vessel strike

Section 7.8

Humpback whale

Approved Conservation Advice for Megaptera novaeangliae
(humpback whale) (2015)

Noise interference

Section 6.4

Habitat degradation including coastal
development and port expansion

Section 7.2 and 7.3

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan

Page 79 of 394




Recovery Plan/Conservation Advice/Management Plan

Threats/strategies identified as relevant
to the activity

Santos

Addressed (where
relevant) in EP
Section

Reptiles

Short-nosed sea snake

Approved Conservation Advice for Aipysurus apraefrontalis (Short-
nosed Sea Snake)

Habitat degradation

Section 7.2 and 7.3

All marine turtles National Ligh.t PoIIution'GuideIines for Wildlife Including Marine Light pollution Section 6.3
Turtles, Seabirds and Migratory Shorebirds (DoEE, 2020)

Loggerhead turtle Recovery plan for marine turtles in Australia 2017 — 2027 Marine debris Section 7.6

(Commonwealth of Australia 2017) Vessel disturbance Section 7.8

Light Pollution Section 6.3

Green turtle

Recovery plan for marine turtles in Australia 2017 — 2027

Deteriorating water quality

Section 6.6, 6.7, 7.2

(2008)

(Commonwealth of Australia 2017) -7.5
Marine debris Section 7.6
Vessel disturbance Section 7.8
Light Pollution Section 6.3
Leatherback turtle Commonwealth Conservation Advice on Dermochelys coriacea Boat strike Section 7.8

Changes to breeding sites

Section 7.2 and 7.3

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

Deteriorating water quality

Section 6.6, 6.7, 7.2
-75

Marine debris

Section 7.6

Loss of habitat

Section 7.2-7.5

Vessel disturbance

Section 7.8

Light Pollution

Section 6.3
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Recovery Plan/Conservation Advice/Management Plan

Threats/strategies identified as relevant
to the activity

Santos

Addressed (where
relevant) in EP
Section

Hawksbill turtle

Recovery plan for marine turtles in Australia 2017 — 2027
(Commonwealth of Australia 2017)

Deteriorating water quality

Section 6.6, 6.7,
7.2-7.5

Marine debris

Section 7.6

Loss of habitat

Section 7.2-7.5

Vessel disturbance

Section 7.8

Light Pollution

Section 6.3

Flatback turtle

Recovery plan for marine turtles in Australia 2017 — 2027
(Commonwealth of Australia 2017)

Deteriorating water quality

Section 6.6, 6.7,
7.2-7.5

Marine debris

Section 7.6

Loss of habitat

Section 7.2-7.5

Australia 2019)

Noise interference Section 6.4
Vessel disturbance Section 7.8
Light pollution Section 6.3
Seabirds
All seabirds and National Light Pollution Guidelines for Wildlife Including Marine . . Section 6.3
. . . . Light pollution
shorebirds Turtles, Seabirds and Migratory Shorebirds (DoEE, 2020)
Light pollution Section 6.3
. Draft Wildlife Conservation Plan for Seabirds (Commonwealth of
All seabirds Section 7.2 and 7.3

Habitat loss and degradation from
pollution

Australian fairy tern

Commonwealth Conservation Advice on Sternula nereis nereis
(Fairy Tern) (2011)

Oil spills, particularly in Victoria

Section 7.2 and 7.3
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Recovery Plan/Conservation Advice/Management Plan

Threats/strategies identified as relevant

to the activity

Santos

Addressed (where
relevant) in EP
Section

Curlew sandpiper

Approved Conservation Advice for Calidris ferruginea (Curlew
Sandpiper) (2015)

Habitat loss and degradation from
pollution

Section 7.2 and 7.3

Eastern curlew

Approved Conservation Advice for Numenius madagascariensis
(Eastern Curlew) (2015)

Habitat loss and degradation from
pollution

Section 7.2 and 7.3

Red knot

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

Pollution/contamination impacts

Section 7.2 and 7.3

Habitat loss and degradation

Section 7.2 and 7.3

Southern giant-petrel

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

Marine pollution

Section 7.2 and 7.3

Indian Yellow-nosed
albatross

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

Marine pollution

Section 7.2 and 7.3

Shy albatross

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

Marine pollution

Section 7.2 and 7.3

Campbell albatross

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

Marine pollution

Section 7.2 and 7.3

Black-browed albatross

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

Marine pollution

Section 7.2 and 7.3

White-capped albatross

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

Marine pollution

Section 7.2 and 7.3

Indian Yellow-nosed
albatross

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

Marine pollution

Section 7.2 and 7.3

Soft-plumaged petrel

Approved Conservation Advice for Pterodroma Mollis (soft-
plumaged Petrel) (2015)

Habitat loss disturbance and modifications

Section 7.2 and 7.3

Northern Siberian bar-
tailed godwit

Conservation Advice Limosa lapponica menzbieri (Bar-tailed godwit
(northern Siberian))

Habitat loss disturbance and modifications

Section 7.2 and 7.3
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Addressed (where
relevant) in EP
Section

Threats/strategies identified as relevant
to the activity

Recovery Plan/Conservation Advice/Management Plan

Australian painted snipe | Approved Conservation Advice for Rostratula australis (Australian Habitat loss disturbance and modifications Section 7.2 and 7.3
Painted Snipe) (2013)

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 83 of 394



Santos

3.2.4.2 Humpback whale migration
The operational area overlaps a humpback whale migration BIA (Figure 3-6).

Humpback whales traverse waters off the west coast of Australia as they migrate annually from summer
feeding grounds in Antarctica to the nearshore waters of the Kimberley region where they breed and calve
during winter. The waters up to 50 km from the coast of north-west WA are designated as a migration BIA
and the Exmouth Gulf is an important resting area, particularly for mothers and calves on their southern
migration (DEWHA 2008).

Humpback whales leave the Antarctic feeding grounds around March or April each year, reaching the
Ningaloo Coast between approximately May and August on their northern migration. They commence their
southern migration around August, with mothers and calves using known resting and nursing grounds along
the way, significantly Exmouth Gulf along the Ningaloo Coast. Humpback whales are present along the
Ningaloo Coast from approximately May through October; however, the exact timing of the migration can
vary slightly from year to year, potentially as a result of water temperature, the extent of Antarctic sea-ice,
predation risk, prey abundance and changes to feeding grounds (DBCA 2020b).

During the northbound migration, studies indicate that the whales appear to remain within the 200 m isobath
near the Montebello Island before moving closer to shore as they head further north to the calving grounds
in the Kimberley (Jenner et al., 2001; Irvine et al., 2018). Woodside have conducted aerial surveys that have
confirmed that the reported distribution of migrating humpback whales off the North West Cape is consistent
with baseline surveys first conducted in 2000 to 2001 (RPS, 2010 in Woodside 2020). The humpback whale
migration corridor is not an identified aggregation area or critical habitat; whales are in transit and are
migrating from their southern polar ‘summer’ feeding grounds to their northern tropical ‘winter’ calving /
breeding grounds.

3.2.4.3 Pygmy blue whale

The operational area overlaps a distribution BIA for pygmy blue whale, whilst the EMBA overlaps a migration
and resting on migration BIA (Figure 3-7).

The pygmy blue whale (Balaenoptera musculus brevicauda) is a subspecies of the blue whale, of which there
are four species. Pygmy blue whales migrate as solitary animals or in small groups along the continental
slope, typically at depths between 500 m and 1,000 m on the way to grounds in the Banda and Molucca Seas
near Indonesia, where calving is understood to occur (Double et al. 2012).

The northern migration passes the Perth Canyon from January to May and north bound animals have been
detected off Exmouth and the Montebello Islands between April and August (Double et al. 2012, McCauley
and Jenner 2010). During the southern migration, pygmy blue whales pass south of the Montebello Islands
and Exmouth from October to the end of January, with a peak in late November to early December (Double
et al. 2012).

3.2.4.4 Marine turtles

The BIAs and habitat critical to the survival of turtles are shown in Figure 3-8 to Figure 3-12. The EMBA
overlaps with BIAs for flatback, green, hawksbill and loggerhead turtles. These turtle species and BlAs are
described in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062,
Appendix C). The operational area intersects the internesting buffer for the flatback turtle.

In the Kimberley and Pilbara regions of Western Australia, from approximately the Lacepede Islands to
Exmouth, there is a mid-summer peak nesting season for flatback turtles. More specifically, nesting and
internesting in the Pilbara and south-west Kimberley stocks occurs between October and March with a peak
period of December to January (DoEE, 2017). Flatback turtle hatchlings do not have an offshore pelagic phase.
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Instead, hatchlings grow to maturity in shallow coastal waters thought to be close to their natal beaches
(DoEE, 2017).

Although turtles remain close to nesting beaches during the internesting period, there is evidence that some
flatback turtles undertake long-distance migrations between breeding and feeding grounds. A survey carried
out in the region between 2005 and 2012 identified the distances 73 female flatback turtles travelled to their
foraging grounds; 11 remained within 100 km of their rookeries, four migrated an average of 400 km and 58
migrated between 1,000 and 1,500 km (Pendoley et al. 2014).

The Montebello Islands Marine Park is known to have inter-nesting, foraging, mating and nesting BIA habitats
and the Dampier Marine Park is known as an important foraging area for various marine turtle species
adjacent to significant nesting sites. Recent baseline data was collected at the Montebello and Dampier AMPs
by Keesing (2019) showing that only one hawksbill turtle was identified during the survey at the Dampier
AMP only. No marine turtle species were identified during the survey at Montebello AMP.

3.2.4.5 Whale shark

The whale shark (Rhincodon typus) is the world’s largest fish, and one of only three filter-feeding shark
species. Whale sharks have a broad distribution in tropical and warm temperate seas. In Australian waters,
they are known to aggregate at Ningaloo Reef and in the Coral Sea. The whale shark is a highly migratory fish
and only visits Australian waters seasonally, aggregating in coastal waters off Ningaloo Reef between March
and July each year. Seasonal aggregations are thought to be linked to ‘pulses’ of food productivity. In general,
migration along the northern WA coastline broadly follows the 200 m isobath and typically occurs between
July and November (TSSC 2015a).

The operational area intersects with a whale shark foraging BIA (Figure 3-13).

3.2.4.6 Breeding seabirds

The BIAs for seabird species within the EMBA are shown in Figure 3-14 and Figure 3-15. The EMBA overlaps
with BIAs for eight seabird species. These seabird species and BIAs are described in Values and Sensitivities
of the Western Australian Marine Environment (EA-00-RI-10062, Appendix C).

The operational area overlaps the breeding BIA for the wedge-tailed shearwater. However, no key nesting,
roosting or resting areas for this or any other species of bird are present within the operational area. The
closest nesting sites for the wedge-tailed shearwater are located on the islands of the Dampier Archipelago,
approximately 60 km from the operational area.

The Montebello Marine Park is known as a breeding BIA for seabirds. A study conducted by the CSIRO to
obtain more baseline data on marine biodiversity in the Montebello and Dampier Marine Parks identified no
seabirds during their data collection of baseline information (Keesing, 2019).

3.2.5 Socio-economic factors

Socio-economic activities that may occur within the operational area and EMBA include commercial fishing,
oil and gas exploration and production, and to a lesser extent, recreational fishing and tourism as summarised
in Table 3-9.

More detailed descriptions of socio-economic consideration are provided in Values and Sensitivities of the
Western Australian Marine Environment (EA-00-RI-10062, Appendix C).
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Table 3-9: Summary of socio-economic activities that may occur within the operational area

Santos

Operational Relevant events
el Description i area EMBA within operational Relevant events
sensitivity P Presence P within EMBA
presence area
Commercial Three Commonwealth fisheries overlap the operational area: the v N4 Planned Unplanned
fisheries - Western Tuna and Billfish Fishery, Southern Bluefin Tuna Fishery, Interaction with other | Unplanned
Commonwealth | and the Western Skipjack Tuna Fishery (Table 3-11). marine users (Section | hydrocarbon spills
Since 2005, there has been fewer than five vessels active in the 6.1) (Sections 7.2-7.5)
Western Tuna and Billfish Fishery each year, down from 50 active
vessels in 2000 (ABARES Fishery Status Reports, 2020).
Southern Bluefin Tuna Fishery is active in waters offshore South and
South Eastern Australia (ABARES Fishery Status Reports, 2020).
There has been no fishing effort in the Skipjack Tuna Fishery since
the 2009 season, and in that season, activity concentrated off South
Australia (ABARES Fishery Status Reports, 2020).
Commercial State fisheries that intersect the operational area are the Pilbara v v Planned Unplanned
fisheries - State | Trap, Pilbara Line, Pilbara Fish Traw! (Interim) and the Mackerel Interaction with other | Unplanned
Managed fisheries (Table 3-11). Of these fisheries only one; the marine users (Section | hydrocarbon spills
Pilbara Fish Trawl (Interim) Managed Fishery is active. 6.1) (Sections 7.2-7.5)
Shipping Shipping using North West Shelf (NWS) waters includes iron ore v N4 Planned Unplanned
carriers, LNG and oil tankers and other vessels proceeding to or from Interaction with other | Unplanned
the ports of Barrow Island, Varanus Island, Dampier, Port Walcott marine users (Section | hydrocarbon spills
and Port Hedland. 6.1) (Sections 7.2-7.5)
The proposed operational area does not overlap any major shipping
lanes (>30 km away), although vessel traffic may be encountered
throughout the operational area as commercial vessels transit
around the Dampier Archipelago and Montebello Islands and
support vessel(s) conduct operations with the offshore infrastructure
(Figure 3-22).
Recreational Within the operational area, there are no known natural seabed X v N/A Unplanned
fishing features that would aggregate fishes and which are typically targeted Unplanned
by recreational fishers. It is unlikely recreational fishing would occur hydrocarbon spills
in the operational area, but it may occur in around the nearby (Sections 7.2-7.5)
Dampier Archipelago and Montebello Islands.
Santos Ltd | Dancer-1 Exploration Drilling Environment Plan

Page 86 of 394




Santos
Operational Relevant events

Value/ EMBA Relevant events

.. Description area within operational .
sensitivity Presence within EMBA
presence area

Recreational fishing does occur within the EMBA, and therefore
could be impacted by a spill arising from a vessel collision.

Defence The nearest Defence area is a training area located 119 km from the X v N/A N/A
operational area

Shipwrecks There are no shipwrecks within the operational area. The nearest X v Planned Unplanned
historic shipwreck is located 81 km from the operational area in the Interaction with other | Unplanned

Dampier Archipelago. marine users (Section | hydrocarbon spills

6.1) (Sections 7.2-7.5)
Oil and gas Various petroleum exploration and production activities have been X N4 Planned Unplanned
undertaken within the northwest shelf. The nearest are Santos’ Interaction with other | Unplanned

Reindeer platform, located approximately 7 km from the operational marine users (Section | hydrocarbon spills

area and VOGA'’s Wandoo platform 19 km from operational area. 6.1) (Sections 7.2-7.5)

Vessels servicing oil and gas operations in the region may pass
through the area en-route to facilities, which is discussed under
‘Shipping’ above.

Oil and gas facilities and permits are present within the EMBA,
operated by other titleholders. As such, oil and gas activities could be
impacted by unplanned events.

Tourism Recreational activities such as boating, diving and fishing occur near X N4 N/A Unplanned
the coast, Dampier Archipelago and Montebello Islands. These Unplanned
activities are concentrated in the vicinity of the population centres hydrocarbon spills
such as Exmouth, Dampier and Onslow. (Sections 7.2-7.5)

Planned events are not predicted to have a significant impact on
tourism given that the majority of operational activities occur at a
greater water depth than aquatic recreational activities. The EMBA
overlaps a number of AMPs and State Marine Parks along the length
of the Western Australian coastline. As such, eco-tourism based on
specific local values (whale sharks, game fish, nearshore reef
snorkelling and diving) could be impacted by unplanned events.
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Value/

sensitivity

Cultural
Heritage

Description

No known sites of Aboriginal Heritage significance occur within the
operational area. A search of the Department of Planning, Lands and
Heritage (DPLH) Aboriginal Heritage Inquiry System was undertaken
and identified 2125 registered Aboriginal heritage sites that occur
within the EMBA. The nearest sites include middens, burial,
ceremonial, artefacts, rock shelters, mythological and engraving sites
recorded in the Dampier Archipelago and on the Montebello and
Legendre Islands.

Operational

area
presence

EMBA
Presence

Relevant events
within operational
area

N/A

Santos

Relevant events
within EMBA

N/A
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3.2.5.1 Commercial fisheries

A valuable and diverse commercial fishing industry is supported by both the offshore and coastal waters in
the NWS Region, mainly dominated by the Pilbara fisheries. The major fisheries in the Pilbara region target
tropical finfish, large pelagic fish species, crustaceans (prawns and scampi) and pearl oysters. Commonwealth
and State fisheries overlapping with the operational area and the EMBA are illustrated in Figure 3-16 to Figure
3-20 respectively. Table 3-11 describes each of these fisheries and indicates which events associated with
the activity may impact on these.

Consultation with the Department of Primary Industries and Regional Development (DPIRD) has previously
identified commercial fishing interests that exist in, or in close proximity to, proposed activities under this
EP. Further, Santos continually updates its understanding of the fisheries through reviews of annual status of
the fishery reports published by DPIRD and the Australian Bureau of Agricultural and Resource Economics
and Sciences (ABARES), other relevant fisheries management publications, and fishery catch and effort data.

A review of available fishery management information for pelagic and demersal finfish fisheries indicated
that whilst fisheries management measures includes annual quotas, and closure of specific areas all the time,
none of the fisheries have specific time periods of closure for spawning/aggregation.

Five Commonwealth-managed commercial fisheries have management areas in the vicinity of the
operational area. However, not all the fisheries are active within the full extents of the management areas.
Based on historical fishing effort data (ABARES, 2020), species for three Commonwealth fisheries may occur
within the operation area but no active fishing within the operation area was identified (Figure 3-16 to Figure
3-18) (Table 3-11):

+  Western Tuna and Billfish Fishery (Cwlth);
+  Western Skipjack Tuna Fishery (Cwlth); and

+  Southern Bluefin Tuna (Cwlth)

FishCube Data

Santos requested annual catch and effort data (FishCube data) from DPIRD for fisheries understood to
operate within or near to the operational area. Data was assessed for 60 nm x 60 nm Catch and Effort System
(CAES) blocks for the following:

+  Catch and effort data for 2009-2019 and
+  Annual catch and effort data for 2009-2019.

Due to confidentiality reasons, DPIRD do not release catch and effort data for CAES blocks where less than
three vessels fished during the period of interest (i.e. less than three vessels per year or less than three vessels
over the complete six-year period). Where this applies, the Vessel Count is marked ‘Less than 3’, while Weight
and Fishing Day Count are marked as ‘N/A’. CAES blocks where the results are provided in this way confirm
that fishing effort did occur within the block during that period, but the associated catch and effort values
are not available. CAES blocks where no fishing is recorded do not return any data.

The FishCube database (DPIRD, 2019) identified that two state fisheries had recent fishing effort recorded
within the CAES blocks that overlapped the operational area; Pilbara Fish Trawl (Interim) (Figure 3-19) and
Pilbara Trap Managed Fishery (Figure 3-20). Fisheries that have been identified to overlap with the
operational area are identified below and in Table 3-10:

+  Pilbara Line Fishery (WA);
+  Pilbara Trap Managed Fishery (WA);
+  Pilbara Fish Trawl (Interim) Managed Fishery (WA); and

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 89 of 394



Santos

+  Mackerel Managed Fishery (WA)

Table 3-10: FishCube Data Summary (DPIRD, 2019)

Migrations Description

Pilbara Line Fishery (WA). According to the FishCube Data for 2009-2019 the data indicates that the fishery has
not been active with no catch effort recorded and less than three active vessels
within the operational area, with the exception for 2017 where the fishery was active
with a catch effort and five vessels.

Pilbara Trap Managed According to the FishCube Data for 2009-2019 the data indicates that the fishery had
Fishery (WA) catch effort recorded and a vessel count of three in 2012, 2016 and 2018 with no
catch effort recorded and less than three active vessels within the operational area
for all other years.

Pilbara Fish Trawl (Interim) | The pilbara fish trawl fishery has had some recent fishing activity in 2018 and 2019
Managed Fsihery (WA) with a recordable catch effort and a vessel count of four, a vessel count of four in
2009 and three 2010-2014 with no active fishing and less than three vessels within
the operational area 2015-017.

Mackerel Managed According to the FishCube Data for 2009-2019, the data indicates that the fishery has
Fishery (WA). not been active with no catch effort recorded and less than three active vessels
within the operational area
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Figure 3-16: Commonwealth Western Tuna and Billfish Management Area within the EMBA and

operational area
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Figure 3-17: Commonwealth Western Skipjack Fishery Management Area within the EMBA and

operational area
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Figure 3-18: Commonwealth Southern Bluefin Tuna Fishery Management Area within the EMBA and
operational area
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Figure 3-19: State Commercial Pilbara Fish Trawl (Interim) Management Area within the EMBA and
operational area
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Figure 3-20: State Commercial Pilbara Trap Managed Fishery Management Area within the EMBA and
operational area
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Table 3-11: State and Commonwealth fisheries in the operational area and Moderate Exposure Value Area

Fishery

Key Target / Indicator Species

Licence Area Description

Gear Types

Summary of Fishing Activities

Operational

MEVA

Santos

Potential for interaction in the Operational
Area

Commonwealth-Managed Fisheries

North West Slope e Australian scampi Extends from 114° E to approximately Deep water demersal Fishing occurs on the continental slope in water depths greater than X v The fishery overlaps the MEVA.
Trawl Fishery (Metanephrops 125° E off the WA coast between the trawling 200 metres (m). Fishing effort has typically occurred along the slope .
o . . . L Target species are most common on
. australiensis) 200 m isobath and the outer limit of the offshore from the Pilbara region, in the Rowley Shoals area and oor L
Harte & Curtotti (2018) Australian Fishing Zone (AFZ) north-east towards and around Scott Reef Globigerina ooze (deep sea muds rich in the
Patt ¢ al. (2018) e Smaller quantities of g ’ ' shells of planktonic organisms) at depths of
atterson et al. velvet scampi (M. Fishing occurs year-round. 420-500m.
velutinus) and
Patterson et al. (2019) Boschma’s scampi (M. The number of vessels involved in the fishery has been one or two
boschmai) are also vessels each year since 2008/2009. The primary landing ports are
harvested. Point Samson in WA and Darwin in the NT.
e  Mixed deep-water Four fishing permits and two vessels were active in the fishery during
snappers are also a the 2016-17 fishing season. Total catch in the 2016-17 fishing season
component of the was 57.8 tonnes (t) over 114 days of fishing effort.
catch.
Fishing effort increased in the 2017-2018 season. Total catch was 79.7
t over 219 days.
Western Tuna and Key target species: The Western Tuna and Billfish Fishery Primarily pelagic Fishing occurs in both the AFZ and adjacent high seas of the Indian v v Overlaps the operational area and MEVA.
Billfish Fishery . covers the sea area west from the tip of longline. Ocean. Fishing occurs year-round.
e  Bigeyetuna -
Cape York in Queensland, around WA, to . L . . L
) . . Minor line (including Over the last five years, fishing effort has been concentrated south of
e  Yellowfin tuna the border between Victoria and South . . -
. ) Australia handline, troll, rod and the operational area. Fishing effort from 2014 to 2018 has been
*  Broadbill swordfish ' reel) and purse seine recorded from offshore Point Cloates (Exmouth) south along the WA
e  Striped marlin are also used. coast to Augusta in the south-west of WA
e Some albacore tuna are Since 2005, there has been fewer than five vessels active in the
also taken. Western Tuna and Billfish Fishery each year, down from 50 active
vessels in 2000 (ABARES Fishery Status Reports, 2020).
Western Skipjack Skipjack tuna (Katsuwonus The Western Skipjack Tuna Fishery is Purse seine There has been no fishing effort in the Skipjack Tuna Fishery since the v v No overlap of fishing activities with the
Fishery pelamis) located in all Australia waters west of Som le and lin 2009 season, and in that season, Activity concentrated off South operational area or MEVA.
. . . 142° 30’ 00°E, out to 200 nm from the ome pole and fine Australia (Patterson et al. 2019). Fishing in the Skipjack Tuna Fishery . .
Australian Fisheries . . . S Should the fishery recommence efforts in
. coast (Patterson et al., 2019). is opportunistic, and highly dependent on availability and the O . -
Management Authority ) . . the future, fishing effort in the operational
domestic cannery market. Currently, no domestic cannery has active . .
(2019) L area and wider MEVA will not occur as
contracts for skipjack tuna. o .
historical fishing effort was concentrated off
southern Australia
Southern Bluefin Tuna | Southern Bluefin tuna Fishery includes all waters of Australia, Purse seine Most of the Australian catch has been taken by purse seine, targeting v v No overlap of fishing activities with the
Fishery out to 200 nm from the coast. Young fish Pelagic lonlin juvenile tuna in the Great Australian Bight. Australian domestic operational area or MEVA.
move from spawning grounds in the elagiclongline longliners operating along the east coast catch some tuna and . o .
Patterson et al (2019) . . . - . Given the current distribution of fishing
north-east Indian Ocean into the recreational fishing has increased (Patterson et al. 2019). _ .
. effort and fishing methods utilised by the
Australian EEZ and southward along the . AT . . ) . .
. No current effort on North West Shelf (NWS), fishing Activity is industry, fishing for Bluefin tuna is unlikely
Western Australian coast (Patterson et . . . : :
al,, 2019) concentrated in the Great Australian Bight and off South-east to occur in the operational area.
v ’ Australia (Patterson et al. 2019).
Western Deepwater Key target species: The Western Deepwater Trawl Fishery Demersal trawl Total fishing effort was comparatively low between 2005-06 and X 4 No overlap of fishing activities with the

Trawl Fishery

- orange roughy
- oreos
- boarfish

- eteline and apsiline
snapper

- sea bream

(WDTF) operates in Commonwealth
waters off the coast of WA between the
western boundary of the Southern and
Eastern Scalefish and Shark Fishery in the
south (115°08'E) and the western
boundary of the North West Slope Trawl
Fishery (NWSTF) in the north (114°E).
There have been recent changes to the
boundary of this fishery to more closely
align with the 200 m isobath.

2016-17. Only three vessels were active in 2017-18, trawl-hours
increased markedly to just over 1,100 hours.

Total catch had been relatively low in recent years, consisting mostly
of deepwater bugs, with minimal catch of finfish. However, catches
increased substantially in 2017-18, consisting mostly of ruby snapper,
deepwater bugs and mixed fish.

operational area.

The fishery operates within the MEVA.
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Fishery

Key Target / Indicator Species

Licence Area Description

Gear Types

Summary of Fishing Activities

Operational
Area

Santos

Potential for interaction in the Operational

Area

State Managed Fisheries

Scalefish Managed
Fishery

(Jackson, et al. 2019)

auratus) and goldband snapper
(Pristipomoides multidens)

Other demersal species caught
include tropical snappers,

Managed Fishery operates in the waters
of the Indian Ocean and Shark Bay
between latitudes 23°07'30” S and

Gascoyne Coast Bioregion.

South West Coast WA Salmon (Arripis truttaceus) | The South West Coast Salmon Managed Insufficient information | Insufficient information v No fishing takes place north of the Perth
Salmon Managed Fishery operates on various beaches metropolitan area, despite the managed
Fishery south of the metropolitan area and fishery boundary extending to Cape Beaufort
includes all Western Australian waters (WA/NT border).
north of Cape Beaufort except
Geographe Bay. This fishery uses beach
seine nets to take western Australian
salmon (Arripis truttaceus). No fishing
takes place north of the Perth
metropolitan area, despite the managed
fishery boundary extending to Cape
Beaufort (Western Australia/Northern
Territory (NT) border).
Pilbara Trap Managed Bluespotted emperor The Pilbara Trap Managed Fishery lies Demersal fish traps In the 2018 season, there were six licenses in the Pilbara Trap Fishery, v Fishing Activity and target species occur in
Fishery (PTMF) (Lethrinus punctulatus) north of latitude 21°44’S and between held between two operators. the operational area and MEVA.
Red emperor (Lutjanus sebae) I;Zﬁlat:jsvsai;;jfoi :nbiiiga?'g Eon In 2018, the total catch for the PTMF was 563 t, making up 21% of the FishCube data for the last ten years reports
. . . . . total catch by the PDSF (Newman et al 2019). that less than three vessels have operated in
Rankin cod (Epinephelus approximating the 200 m isobath and . . .
. > . L the operational area with the exception of
multinotatus) ;;awajrd;f : line generally following the Fishing occurs year-round. 2012, 2016 and 2018 where three vessels
Goldband snapper m isobath. were recorded as operating within the
(Pristipomoides multidens) Operational Area.
Other demersal snapper,
emperor, cod and grouper
species are also caught.
Pilbara Line Managed Goldband snapper The PLMF fishing boat licensees are Demersal long line In the 2018 season there are nine individual licences in the Pilbara v FishCube data for the last ten years reports
Fishery (PLMF) (Pristipomoides multidens) permitted to operate anywhere within Line Fishery, held by seven operators. that less than three vessels operated within
. "Pilbara waters", bounded by a line . . the operational area with the exception of
Ruby snapper (Etelis . . . The total catch in 2018 for the PLMF was 93 t, making up 3% of the .
commencing at the intersection of 2017 where five vessels were recorded.
carbunculus) 21°56'S latitude and the high water mark total catch by the PDSF (Newman et al 2019).
Other demersal snapper, on the western side of the North West Fishing occurs year-round.
emperor, cod and grouper Cape on the mainland of WA; west along
species are also caught. the parallel to the intersection of 21°56’S
latitude and the boundary of the AFZ and
north to longitude 120°E.
Pilbara Fish Trawl including goldband snapper The Pilbara Fish Trawl (Interim) Demersal Traw! The trawl fishery lands the largest component of the catch of v Fishing Activity and target species occur in
Interim Managed (Pristipomoides multidens), red | Managed Fishery is situated in the demersal finfish in the Pilbara (and North Coast Bioregion) comprising the operational area and MEVA.
Fishery (PFTIMF) emperor (Lutjanus sebae), Pilbara region in the north west of more than 50 scalefish species.
bluespotted emperor Australia. It occupies the waters north
(Lethrinus punctulatus), of latitude 21°35’S and between
crimson snapper (Lutjanus longitudes 114°9’36”E and 120°E. The
erythropteru.s), saddletail Fishery is seaward of the 50 misobath
snapper(.Lutjanus . and landward of the 200 m isobath.
malabaricus), Rankin cod
(Epinephelus multinotatus), The Fishery consists of two zones; Zone
b'rownstrlpe snapper(Lut;anus 1in the south west of the Fishery
th)’_ rosy threadfin bream (whichis closed to trawling) andZone 2
(Nemipterus furcosus), . ] ) .
. in the North, which consists of six
spangled emperor (Lethrinus
nebulosus) and frypan Moses’ management areas.
snapper (Argyrops
Lutjanusspinifer russelli).
Gascoyne Demersal Pink snapper (Chrysophrys The Gascoyne Demersal Scalefish | Mechanised handlines The fishery principally operates in depths of >20 m water in the X No overlap of fishing activities with the

operational area.

The fishery occurs in the MEVA.
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Fishery

Key Target / Indicator Species

Licence Area Description

Gear Types

Summary of Fishing Activities

Operational
Area

MEVA

Santos

Potential for interaction in the Operational
Area

emperors, cods, mulloway and
trevallies.

26°30’S. Vessels are not permitted to fish
in inner Shark Bay.

Commercial vessels in these waters
historically focused on the oceanic stock
of pink snapper during the winter
months. The fishery licensed vessels fish
throughout the year with mechanised
handlines and, in addition to pink
snapper, catch a range of other demersal
species.

In 2017/18 the total commercial catch reported by the GDSMF was
210 ts comprising 45 tonnes of pink snapper, 96 of goldband snapper
and 69 of other mixed species.

Specimen Shell
Managed Fishery

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

Hand collection,
wading, diving in
shallow coastal waters.

One licence exemption

permits the use of ROV.

The main method of specimen shell collection is by hand, by a small
group of divers operating from small boats in shallow coastal waters
or by wading along coastal beaches below the high-water mark. A
current Exemption permits the use of a remote-controlled
underwater vehicle at depths of up to 300 m.

This is a limited entry fishery with 23 active licences in 2016. A
maximum of two divers are allowed in the water per licence at any

Mackerel Managed Spanish mackerel The Mackerel Managed Fishery licence Primarily surface or The fishery operates year-round, however, most fishing effort occurs v v FishCube data reports that less than three
Fishery (Scomberomorus area extends from Cape Leeuwin in the mid-water trolling by from April/May to October/November. In the Pilbara sector, vessels have operated in the operational
(Area 2 - Pilbara) commerson) south west of WA to the WA/NT border. line. approximately 65% of effort has historically occurred from July to area each year since 2009.
. Grey mackerel (also called Management Area 1 of the fishery Jigging methods are August.
Lewis and Brand- broad-barred Spanish (Kimberley sector) extends from 1212 E also used. The commercial catch of Spanish mackerel from all sectors of the
Gardner (2017) macke;el), sckhooll m:ckkerel, to the WA/NT border. fishery has been 270-330 per year since 2006.
Mackie et al. (2010) ;:):ctizre:n::dir:h; pa;agic Management Area 2 of the fishery
species are also caught as (Pilbara sector) extends from 114° E near
bycatch species. the North West Cape to 121° E.
Management Area 3 of the fishery
(Gascoyne/West Coast sector) extends
south from 114° E to Cape Leeuwin.
Exmouth Gulf Prawn Western king prawns (Penaeus | Sheltered waters of Exmouth Gulf Low opening otter The total landings of prawns in 2018 were 880 tonnes, comprising X v Fishing Activity occurs within the Exmouth
Managed Fishery latisulcatus), brown tiger Essentially the western half of the trawls 392 of brown tiger prawns, 174 of western king prawns and 313 of Gulf.
prawns (Penaeus esculentus), Exmouth Gulf (eastern part is a nursery blue endeavour prawns (Kangas, et al. 2019a). . . .
. . No overlap of fishing activities with the
endeavour prawns ground). The Muiron Islands and Point .
(Metapenaeus spp.) and Murat provide the western boundary; operational area.
banana prawns (Penaeus Serrurier Island provides the northern
merguiensis). limit
Nicol Bay Prawn Primarily targets banana Operates along the western part of the Otter trawl The total landings of major penaeids for the 2018 season were 81, X v No overlap between the fishery and the
Managed Fishery prawns (Penaeus merguiensis) North-West Shelf in coastal shallow comprised of 66 t of banana prawns, 13 ts of brown tiger prawns and operational area.
(NBPMF) waters ?ki;gc;fsb;j,fggig\é?ur prawns. Negligible western king prawns The fishery occurs in the MEVA, however
The boundaries of the NBPMF are ‘all the FishCube data shows the fishery has not
waters of the Indian Ocean and Nickol been active since 2014.
Bay between 116°45' east longitude and
120° east longitude on the landward side
of the 200 m isobath’. The NBPMF
incorporates the Nickol Bay, Extended
Nickol Bay, Depuch and De Grey size
managed fish grounds
Onslow Prawn Brown tiger prawns The boundaries of the OPMF are ‘all the Trawl The total landings in 2018 was less than 60 t (Kangas et al. 2019b) X v Overlap with the operational area and
Managed Fishery (Penaeus esculentus), Western Australian waters between the MEVA.
(OPMF) Banana prawns (Penaeus Exmouth Préwn Fishery and the NiskOI The FishCube data reports that less than 3
merguiensis). Bay prawn fishery east of 114¢39.9' on vessels have been active within the
the landward side of the 200 m depth .
isobath’. operational area and MEVA for the last 9
years.
Various shells v v The FishCube data shows the fishery has not

been active in the operational area within
the last five years.

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

Licence Area Description

Gear Types

Summary of Fishing Activities

Operational
Area

MEVA

Santos

Potential for interaction in the Operational
Area

one time and specimens may only be collected by hand. Remotely
operated vehicles were limited to one per license in 2016.

Marine Aquarium Fish Various species of fish, coral, The MAFMF can operate in all State Hand collection, diving The fishery is typically more active in waters south of Broome with v v Activities in the operational area are unlikely
Managed Fishery algae, seagrass and waters (between the NT border and higher levels of effort around the Capes region, Perth, Geraldton, due to the depth and the dive-based method
(MAFMF) invertebrates South Australian border). Exmouth, Dampier and Broome (Gaughan et al., 2019). of collection. FishCube data shows no fishing
effort within the Operational Area.
West Coast Deep Sea Crystal crab (Chaceon albus) The boundaries of this fishery include all Fish traps Fishing effort and the target species occurs on the west and south X v No fishing Activity or target species in the
Crustacean Managed the waters lying north of latitude 34° 24' coasts of WA, primarily in water depths of 400—900 m. operational area.
Fishery S (Cape Leeuwin) and west of the NT
border on the seaward side of the 150m
isobath out to the extent of the AFZ.
Shark Bay Prawn and Western king prawns (Penaeus | Within inner Shark Bay Trawl nets The total landings of target prawns in Shark Bay in 2018 were 1,091 t, X v No fishing Activity or target species in the
Scallop Managed latisulcatus), brown tiger with 652 t of western king prawn, 438 t of brown tiger prawn and 1t operational area.
Fishery prawns (Penaeus esculentus) of endeavour prawn.
and lesser quantities of
(Kangas et al 2019¢) endeavour (Metapenaeus
endeavouri) and coral prawns
(Metapenaeopsis sp).
Shark Bay Crab Blue swimmer crab (Portunus Waters of Shark Bay north of Cape Trawl and trap There are five crab trap permits with combined total of 1500 units of X v No fishing Activity or target species in the
Managed Fishery armatus) Inscription, to Bernier and Dorre Islands entitlement (currently valued at one trap each) in Shark Bay under operational area
and Quobba Point. the Shark Bay Crab Fishery (Interim) Management Plan 2005 which
(WAFIC 2020) : : o X
In addition, two fishers with long- sets the number of.t'rap.s that can be fished, fishery specific spatial
. . . . . closures, gear specifications and other controls.
standing histories of trapping crabs in
Shark Bay are permitted to fish in the
waters of Shark Bay south of Cape
Inscription.
Shark Bay Seine and whiting (mostly yellowfin with Operates in the waters of the Eastern Uses a combination of Managed by limited entry, gear restrictions (eg. vessel size, net length X v No fishing Activity or target species in the
Mesh Net some goldenline), sea mullet Gulf, Denham Sound and Freycinet beach seine and mesh and mesh size) and permanently closed waters (eg. Hamelin Pool, Big operational area
(Mugil cephalus), tailor Estuary in inner Shark Bay. net gears Lagoon, Denham foreshore).
(WAFIC 2020) )
(Pomatomus saltatrix) and
western yellowfin bream
(Acanthopagrus morrisoni)
West Coast Rock Western rock lobster (Panulirus | West coast of Western Australia Pot-based The total commercial landings of western rock lobster in 2018 from X v No fishing Activity or target species in the
Lobster Fishery cygnus) between Shark Bay and Cape Leeuwin. the WCRLMF were 6,400 t plus 9.5 t of “additional” domestic quota operational area.
from the Local Lobster Program.
Abalone Managed Greenlip abalone (Haliotis Shallow coastal waters off the south- Dive and wade In 2018 the total commercial catch was 48 t whole weight, 1t less X v No fishing Activity or target species in the
Fishery laevigata) Brownlip abalone west and south coasts of Western than the catch in each of the last 2 seasons and only 71% of the 68 t operational area.
(H. conicopora) Australia Covers all Western Australian whole weight
coastal waters, which are divided into
eight management areas. Commercial
fishing for greenlip/brownlip abalone is
managed in three separate areas.
Octopus Interim Octopus (CF. Tetricus), Zone 1 fishery is from 26° 30’S and Lines and pots In 2018 the total commercial octopus catch was 314 t live weight, X v No fishing Activity or target species in the
Managed Fishery occasional bycatch of (O. 30°00’S which was 22% higher than the 2017 catch of 257 t and represents operational area.
Ornatus) and (0. Cyaneain) in the highest catch recorded
(Hart et al 2019)
the northern parts of the
fishery
Abrolhos Islands and Saucer scallops (Ylistrum All the waters of the Indian Ocean Low opening otter Vessel counts range from 15 in 2010 to 5 in 2019. The fleet are X v No fishing Activity or target species in the

Mid-West Trawl
Managed Fishery

balloti), with a small
component targeting the
western king prawn (Penaeus
latisulcatus)

adjacent to Western Australia between
27°51" south latitude and 29°03’south
latitude on the landward side of the
200 m isobath’.

trawl systems.

restricted to very small areas of higher scallop abundance (WAFIC
2020).

operational area.
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Area

(Johnston et al 2019)

armatus), Mud Crab (Scylla
spp)

recreationally-fished stocks are
concentrated in the coastal embayments
and estuaries between Geographe Bay in
the south west and Nickol Bay in the
north. Crabbing activity along the Pilbara
coast is centred largely on the inshore
waters from Onslow through to Port
Hedland, with most commercial and
recreational activity occurring in and
around Nickol Bay.

Recreational fishers use
drop netsor scoop nets
or diving

West Coast Demersal Key species targeted: Pink Encompasses the waters of the Indian Handline and Dropline Access to the fishery is restricted to 59 interim managed permit X No fishing Activity or target species in the
Scalefish (Interim snapper (Pagrus auratus), Ocean just south of Shark Bay (at 26 holders. operational area.
Managed Fishery) Western Australian Dhufish 30’S) to just east of Augusta (at 115 30’E)
(WAFIC 2020) (Glaucosoma hebraicum) and and extends seaward to the 200nm

Baldchin Groper (Choerodon boundary of the Australian Fishing Zone

rubescens) but up to 100 (AFZ) (Fairclough et al 2015).

species caught.
West Coast Demersal Gummy shark (Mustelus Operates between 26° and 33° S. Demersal gillnets and Insufficient information X No fishing Activity or target species in the
Gillnet and Demersal antarcticus), dusky shark demersal longline (not operational area.
Longline Interim (Carcharhinus obscurus), widely used)
Managed Fishery whiskery shark (Furgaleus

macki) and sandbar shark (C.

plumbeus)
Kimberley Crab Mud Crab (Scylla spp) Kimberley coast from Derby to the NT Crab traps Total commercial catch of 3.2 t mud crab in 2018. X No fishing Activity or target species in the
Managed Fishery border. operational area.
(Johnston et al 2019)
Northern Demersal Red emperor (Lutjanus sebae) Off the northwest coast of Western Handline, dropline and In 2018 the total commercial catch was 1,297 t X No fishing Activity or target species in the
Scalefish Australia in the waters east of 120° E fish traps, operational area.

Goldband snapper longi

o . . ongitude. These waters extend out to
(Newman et al 2019) (Pristipomoides multidens) the edge of the Australian Fishing Zone
(200 nautical miles).

Pilbara Crab Blue swimmer (Portunus The majority of the commercially and Commercial crab pots In 2018 the total commercial catch was 35 t. X No fishing Activity or target species in the

operational area.
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3.2.5.2 Recreational fisheries

The operational area is located within the North Coast Bioregion, which is a focal point for winter recreational
fishing and is a key component of many tourist visits. The Dampier Archipelago, Lowendal Islands and
Montebello Islands are popular offshore recreational fishing locations.

The predominant target species include the tropical species such as tropical emperors, mangrove jack,
trevallies, sooty grunter, threadfin, cods and catfish, and invertebrate species including blue swimmer crabs,
mud crabs and squid. The offshore islands, coral reefs and continental shelf waters contain other species
such as tropical snappers, cod, mackerel, sharks and tunas for recreational fishing opportunities (Gaughan,
D.J. and Santoro, K. (eds). 2020). The operational area does not overlap any of these mentioned fishing
locations.

3.2.5.3 Petroleum industry

Santos’ Reindeer platform is located approximately 7 km from the operational area as shown in Figure 3-21.
In the EMBA, there are many exploration and production permits and leases throughout the Western
Australian and Commonwealth waters which include current exploration and production activities including
platforms, floating, production, storage and offloading (FPSQOs), pipelines, drilling and potentially seismic
activities. There are also onshore production facilities on Varanus Island and Barrow Islands.
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Figure 3-21: Existing petroleum infrastructure within the EMBA

3.2.5.4 Commercial Shipping

It is highly unlikely that shipping vessels will move through the operational area. However, large commercial
vessels mostly associated with the oil and gas industry and Western Australian major ports move through
the EMBA in transit.

The Australian Maritime Safety Authority (AMSA) has established a network of shipping fairways off the
north-west coast of Australia to manage traffic patterns (AMSA 2019). AMSA shipping routes within and in
close proximity to the operational area and EMBA are shown in Figure 3-22.
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Figure 3-22: AMSA ship locations and shipping routes within and close to the EMBA (September 2019)

3.2.5.5 Tourism

Tourism activities occur within the EMBA in areas such as Ningaloo Marine Park, North West Cape,
Montebello Islands and the Dampier Archipelago. Popular water-based activities that may occur within the
EMBA include fishing, swimming, snorkelling/diving, surfing/windsurfing/kiting and boating.

Seasonal nature-based tourism such as humpback whale watching, whale shark encounters and tours of
turtle hatching mainly occurring around Ningaloo Reef and Cape Range National Park. Seasonal aggregations
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of whale sharks, manta rays, sea turtles and whales, as well as the annual mass spawning of coral, attract
large numbers of visitors to Ningaloo each year (CALM 2005).

The nearest area where recreation is likely to occur is the Dampier Archipelago, which is located
approximately 60 km south-south east from the operational area. Given the water depths of the operational
area and the lack of notable seabed features, there is unlikely to be any tourism-based activities in the
surrounding waters of the operational area, however there could be seasonal tourism such as whale watching
and fishing charters.

3.2.6 Windows of sensitivity

Timing of peak activity for threatened species and other relevant, significant sensitivities is given in Table
3-12.
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Table 3-12: Windows of sensitivity in the vicinity of the EMBA

Receptors

(critical life cycle stages)

All shoreline habitats

Coral (spawning periods)

Macroalgae shedding fronds

Other benthic and terrestrial habitats

Fish/Sharks and fisheries species

Whale sharks

Fisheries species spawning/aggregation times !

Marine Mammals

Humpback whale (migration)
Blue whale (migration)

Marine Reptiles

Hawksbill turtle’s resident adult and juveniles?

Hawksbill turtle (mating aggregations?)

Hawksbill turtle (nesting and internesting?)

Hawksbill turtle (hatching?)

Flatback turtles (resident adult and juveniles?)

Flatback turtle (mating aggregations?)

Flatback turtle (nesting and internesting?)

Flatback turtle (hatching?)

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 105 of 394



Receptors

(critical life cycle stages)

Flatback turtle (nesting?)

Green turtles (resident adult and juveniles?)

Green turtle (mating aggregations?)

Green turtle nestingand internesting?)

Green turtle (hatching?)

Loggerhead turtles (resident adult and
juveniles?)

Loggerhead turtle (mating aggregations?)

Loggerhead turtle (nesting and internesting?)

Loggerhead turtle (hatching?)

Leatherback turtles

Short-nosed seasnake

Seabirds

Terns, shearwaters, petrels (nesting)

Commercial Managed Fisheries

Oil and gas

Shipping

Tourism/ recreational

Peak activity, presence reliable and predictable ! Information provided from Department of Fisheries consultation

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

Very low activity/presence

Activity can occur throughout year
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Receptors

(critical life cycle stages)

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) adescription of the activity or stage of the activity to which the plan relates; and
d) the location of the activity; and

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

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

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

Regulation 16

16 The environment plan must contain the following:

a) areporton all consultations under regulation 11 A of any relevant person by the titleholder, that
contains:

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

(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 titleholder’s response, or proposed response, if any, to each objection or claim; and

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

4.1 Summary

Santos proposes to drill one exploration well (Dancer-1) in petroleum exploration permit WA-1-P, located in
Commonwealth waters approximately 85 km from Dampier. Santos has been active in this area for a number
of years and is operator of the neighbouring Reindeer Wellhead Platform (WHP) and associated wells within
permit area WA-41-L, and the associated offshore gas supply pipeline (WA-18-PL) located approximately 80
km offshore north-west of Dampier. Santos is also the operator of the:

+  Devil Creek Gas Plant (DCGP), located approximately 45 km south west of Karratha, WA, that ties into
the offshore Reindeer gas field;

+ Reindeer offshore gas supply pipeline in State waters within permit area TPL20;
+  Onshore portion of the gas supply pipeline (underground) in permit PL81; and

+ Onshore Devil Creek sales gas export pipeline (underground) in permit PL86 from the DCGP to the
Dampier to Bunbury Natural Gas Pipeline.

With this operating history, Santos is familiar with local community stakeholders and other users of the
marine environment in the region.
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Stakeholders (Table 4-1) were informed of activities covered in this EP via several channels of engagement
commencing in October 2020, including:

+  Santos’ Quarterly Consultation Update issued in October 2020 and February 2021;

+  Dancer-1 Exploration Drilling Stakeholder Consultation Package distributed to identified stakeholders in

October 2020;

+  Dancer-1 Exploration Drilling Consultation Package for Commercial Fishers distributed to identified
fishing licence holders in October 2020; and

+ Email to relevant stakeholders advising the EP is available on the NOPSEMA Website for Public

Comment.
The public were informed of activities covered in this EP via the following channels:
+  NOPSEMA Public Comment period, NOPSEMA website, 25 January 2021 to 24 February 2021;
+  Notice on Santos website, 25 January 2021 to 24 February 2021; and
+  Notice in The Australian, West Australian and Pilbara News (February 2021).

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 6.1).

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 8-3.

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 and the five yearly regulatory revision of the two EPs which govern activities for the Reindeer
Wellhead Platform and associated infrastructure. The list of stakeholders was then reviewed and refined
based on the defined operational area (refer to Section 2.1.2) and the relevance of the stakeholders
according to Regulation 11A of the OPGGS (E) Regulations and NOPSEMA Bulletin #2 Clarifying statutory
requirements and good practice consultation (November, 2019). More specifically, stakeholders for this EP
were identified through the following:

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

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

+ A review of the most recent Department of Primary Industries and Regional Development (DPIRD)
FishCube data (Section 3.2.5.1);
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+ Updated fishing licence holder contact details, from these identified fisheries, as provided by DPIRD;

+  Utilisation of the WAFIC Oil and Gas consultation services to advise on ‘relevant’ commercial fisheries

and fishers;

+  Discussions with identified stakeholders to identify other potentially impacted persons;

+  Active participation in industry bodies and collaborations (e.g., APPEA, AMOSC, NERA); and

+  Records from previous consultation activities in the area.

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

Commonwealth government departments/agencies

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 (AFMA)

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
(DAWE) — 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
(DAWE) — 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
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Relevant to Activity

Santos

Relevance / Reason for Engagement

and / or fishing habitats in Commonwealth waters.
The operational area intersects with commonwealth managed
fisheries.

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

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

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.

Australian Marine Oil
Spill Centre (AMOSC)

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

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

State government dep

artments / agencies

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
(DPIRD)

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.
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Stakeholder

Department of
Mines, Industry
Regulation and
Safety (DMIRS)

Relevant to Activity

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

Santos

Relevance / Reason for Engagement

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

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.

Industry bodies

Western Australian
Fishing Industry
Council (WAFIC)

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 SBT 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.

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.

Commercial fisheries — state managed

Mackerel Managed
Fishery (Area 2)

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

Based on a review of DPIRD information (Section 3.2.5.1) 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 3.2.5.1) 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 3.2.5.1) 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.
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Pilbara Fish Trawl
Interim Managed
Fishery

Relevant to Activity

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

Santos

Relevance / Reason for Engagement

Based on a review of DPIRD information (Section 3.2.5.1), 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 3.2.5.1) and
consultation with WAFIC, the Pearl Oyster Managed Fishery
boundary overlaps the proposed operational area and the licence
holders in this fishery should be consulted.

Onslow Prawn
Fishery

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

Based on a review of DPIRD fishery information (Section 3.2.5.1)
and consultation with WAFIC, the Onslow Prawn Fishery boundary
overlaps the proposed operational area and the licence holders in
this fishery should be consulted.

Pilbara Crab Fishery

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

Based on a review of DPIRD fishery information (Section 3.2.5.1)
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;

+ Refinements to the stakeholder identification process to clearly identify and maintain current lists of
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‘relevant’ persons, and
+  Clearly documenting and tracking notification commitments to relevant persons.

Key stakeholders were contacted by phone or meeting prior to providing the Dancer-1 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 Dancer-1 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, and

+ Information on operational area access and concurrent operations.
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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.

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 Dancer-1 Exploration Drilling
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 the EP. As such, should additional stakeholder comments
be received to those described in Table 4-2 then Santos will assess the comments using the above process
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))

Commonwealth departments/agencies

Australian Hydrographic
Office (AHO)

AHO was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 28 October 2020.
AHO Acknowledged receipt of the consultation material on 28 October 2020.

AHO has previously requested notification once activity commences, as addressed in Table 8-5.

AHO notification requirements, as requested by AMSA and Defence (refer to below), are also addressed in Table 8-5.

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

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

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

No assessment required. No response required.

Australian Maritime Safety
Authority (AMSA)

AMSA was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
AMSA responded on 26 October 2020 advising:

+ The Master should notify AMSA’s Joint Rescue Coordination Centre (JRCC) for promulgation of radio-navigation warnings at least 24-48
hours before operations commence. JRCC will also need to be advised when operations start and end. [REQUEST 001]

+ Santos should contact the AHO no less than four working weeks before operations, with details relevant to the operations. The AHO will
promulgate the appropriate Notice to Mariners (NTM), which will ensure other vessels are informed of activities. [REQUEST 002]

+ To obtain a vessel traffic plot showing Automatic Identification System (AlS) traffic data for your area of interest, please visit AMSA’s
spatial data gateway and Spatial @AMSA portal to download digital data sets and maps. [INFORMATION 001]
Santos responded to AMSA on 12 November 2020 and addressed the matters raised in their correspondence of 26 October 2020 (refer
assessment of stakeholder objections, claims, information and requests below).
This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

Santos considers the level of consultation to be adequate and will address any additional 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

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

[REQUEST 001] Santos will notify AMSA’s JRCC at least 24—48 hours before operations Santos responded to AMSA confirming the

commence for each survey and advise when operations start and end. notifications requirements would be addressed in

Notification requirements are addressed in Table 8-5. the EP.

[REQUEST 002] Santos will notify the AHO no less than four working weeks before Santos responded to AMSA confirming the

operations commence. notifications requirements would be addressed in

Notification requirements are addressed in Table 8-5. the EP.

[INFORMATION 001] Santos notes the information provided on traffic data. Santos responded to AMSA confirming this
information would be taken into consideration in the
drafting of the EP.

Department of Defence
(Defence)

Defence was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.

The Defence responded on 23 November 2020 requesting continued liaison with 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 27 November 2020 and addressed the matters raised in their correspondence of 23 November 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

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

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

[REQUEST 001] Santos will notify the AHO no less than four working weeks before Santos responded to Defence confirming the
operations commence. required notification requirements would be
Notification requirements are addressed in Table 8-5. addressed in the EP.

AFMA was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 116 of 394




Santos

Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))
Australian Fisheries AFMA responded on 25 November 2020 advising:
Management Authority + Due to limited resources, AFMA is unable to comment on individual proposals, however, it is important to consult with all fishers who have
(AFMA) 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 [REQUEST 001]

Santos responded to AFMA on 26 November 2020 and addressed the matters raised in their correspondence of 25 November 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

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

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

[REQUEST 001] Santos has consulted directly with relevant fishers and fishing industry Santos responded to AFMA and acknowledged their

associations as outlined in Table 4-1 and Table 4-2. Santos has assessed the impact to advice, confirming consultation with relevant fishers
fish and commercial fisheries in Sections 6.1 and 6.2. and fishing industry associations.
Department of The department was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.

Agriculture, Water and the | The department responded on 11 November 2020 providing advice on the Australian Government's biosecurity requirements. In summary, the

Environment (DAWE) - department advised: [REQUEST 001].
Biosecurity (vessels,

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

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).
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+ 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 are now in place.

Santos responded to the department on 4 December 2020 and addressed the matters raised in their correspondence of 11 November 2020
(refer assessment of stakeholder objections, claims, information and requests below).

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

information and requests the 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 Santos responded to the Department and

the form provided, at least one month prior to the commencement of the activity, for acknowledged their biosecurity requirements.
the MODU and associated support vessel/s biosecurity risk to be assessed as low (as
applicable to vessel and location).

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

The department was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
No response received to date.
Management of invasive marine pest species is addressed in Section 7.7.

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

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

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

No assessment required. No response required.
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Department of
Agriculture, Water and the
Environment (DAWE) —
Fisheries

The department was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
No response received to date.

Santos has assessed the impact to fish and commercial fisheries in Sections 6.1 and 6.2.. and consulted with relevant licence holder and fishing
industry associations as outlined in Table 4-1 and Table 4-2.

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

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

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

No assessment required. No response required.

Director of National Parks
(DNP)

The Director of National Parks (DNP) was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October
2020.

DNP responded on 5 November 2020 advising:

+ We note that the planned activities do not overlap any Australian Marine Parks. We note that the exploration well (Dancer-1) is
approximately 75 km and 50 km from Montebello Marine Park and Dampier Marine Park respectively. Therefore, there are no
authorisation requirements from the DNP. [INFORMATION 001]

+ 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 provides further information on values for Dampier, and Montebello
marine parks. 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 confirmed they did 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. [INFORMATION 003]
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Santos

+ In the 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 002]

Santos responded to DNP on 13 November 2020 and addressed the matters raised in their correspondence of 5 November 2020 (refer

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

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the

Dancer-1 Exploration Drilling Program.

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)),

information and requests

[INFORMATION 001] Santos notes that no authorisations are required from the DNP.

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

Santos responded to DNP and acknowledged their
advice.

[REQUEST 001] Santos has considered NOPSEMA Guidance Note Petroleum Activities
and Australian Marine Parks (N-04750-GN 1785, Rev 16/07/2018).

Santos has identified the relevant Australian Marine Parks and their values (Section
3.2.3.1).

Santos responded to DNP and confirmed it has
followed the NOPSEMA guidance note in
preparation of the EP.

[INFORMATION 002] Santos has considered the specific values of the Dampier, and
Montebello marine parks as listed in Section 3.2.3.1)

Santos has considered information within the Australian Marine Parks North-west
Marine Parks Network Management Plan (2018) and Australian Marine Parks Science
Atlas. Refer to Section 3.2.3.1.

Santos responded to DNP and acknowledged their
advice.

[INFORMATION 003] Santos notes that no further notification to DNP is required.

Santos responded to DNP and acknowledged their
advice.

[REQUEST 002] Santos has addressed DNP emergency notification requirements in
Table 8-5 of the EP and Section 5 of the OPEP.

Santos responded to DNP and advised the Oil
Pollution Emergency Plan (OPEP) for the activity
includes DNPs notification requirements. These can
be found in Section 5 of the OPEP.
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AMOSC was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.

No response received to date.

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

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

No assessment required.

No response required.

State Government Departments

Department of Transport
(DoT)

DoT was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
DoT responded on 2 November 2020 advising:

+ if there is a risk of a spill impacting State waters from the activity, please ensure that the department 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 12 November 2020 and addressed each of the matters raised in their correspondence of 2 November 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

DoT responded on 12 November 2020 and acknowledged Santos’ reply of 12 November.

DoT was provided a copy of the Dancer-1 OPEP that was submitted to NOPSEMA, via email on 21 January 2021. DoT acknowledged receipt of
the OPEP on 28 January 2021.

DoT responded on 22 February 2021 providing comment on the Dancer-1 OPEP. Santos responded to DoT on 3 March 2021 and addressed each
of the matters raised in their correspondence of 22 February 2021 (refer Dancer-1 Exploration Drilling Environment Plan Sensitive Stakeholder
Information Report (SO-00-BI-20002.01)).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

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

information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests
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[REQUEST 001] Santos will provide DoT a copy of the Dancer-1 Drilling OPEP, and a Santos responded to DoT and acknowledged their
copy of the Dancer-1 Drilling OPEP DoT Consultation Package. request.

Department of Primary
Industries & Regional
Development (DPIRD)

DPIRD was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
No comments received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

Santos has assessed the impact to fish and commercial fisheries in Section 6.1 and 6.2.

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

information and requests the 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)

DBCA was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.

DBCA responded on 10 November 2020 confirming that based on the information provided, DBCA has no comments to provide in relation to its
responsibilities under the Biodiversity Conservation Act 2016 and the Conservation and Land Management Act 1984. [INFORMATION 001]

DBCA also requested Santos continue to provide all future notifications to EMBAdmin@dbca.wa.gov.au. [REQUEST 001]

Santos responded to DBCA on 12 November 2020 addressed each of the matters raised in their correspondence of 10 November 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

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

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

[INFORMATION 001] Santos notes DBCA response. Santos responded to DBCA and acknowledged their
comments.
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[REQUEST 001] Santos will continue to provide all future notifications to the required Santos responded to DBCA and acknowledged their
email address. comments.

Department of Mines,
Industry Regulation and
Safety (DMIRS)

DMIRS was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
DMIRS responded on 27 November 2020 and provided the following comments:

+ Acknowledged the activities are regulated by NOPSEMA under the provisions of the OPGGS(E)R and DMIRS does not require any further
information at this stage. INFORMATION 001]

+ Requested Santos continue to send commencement and cessation notifications to DMIRS. [REQUEST 001]
Santos responded to DMIRS on 30 November 2020 and addressed each of the matters raised in their correspondence of 27 November 2020
(refer assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

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

information and requests the 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 8-5. request.

Pilbara Ports Authority

The Pilbara Ports Authority was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 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

information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests
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No assessment required. No response required.

Fishing bodies

Western Australian Fishing
Industry Council (WAFIC)

WAFIC was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
WAFIC responded on 27 October 2020 and provided the following feedback:
+ Appreciate the commercial fishing specific information regarding the Santos Dancer-1 Exploration Drilling EP [INFORMATION 001]

+ Offshore oil and gas activities — due to the sheer volume of work has changed the “ocean landscape”, it is becoming more congested and
therefore more difficult to fish [INFORMATION 002].

+ We appreciate Santos support for the following: [INFORMATION 003]
— Usual 500m PSZ in place, to be removed upon departure of the MODU
— We appreciate access to the operational area (as long as it is safe to do so)
— Thank you for advocating support vessel communication with commercial fishers and where possible, avoidance of commercial fishing
activities
— Thank you for ensuring all points agreed to in this EP are communicated to staff, contractors, subcontractors etc
— Thank you for confirming there will be no recreational fishing from any commercial fishing boats
— Thank you for confirming relevant commercial fishers will be advised of start/finish notifications

+ WAFIC understands this is an exploration drilling activity which will take ~ 30 days to complete (75 days in the EP to allow for
contingencies), once completed, no equipment will be left above the seabed [INFORMATION 004].

+ Also understand if sufficient resource is discovered Santos will come back at a later date to work this location.

Santos responded to WAFIC on 12 November 2020 and addressed each of the matters raised in their correspondence of 27 October 2020 (refer
assessment of stakeholder objections, claims, information and requests below).

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

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

On 5 October 2020 Santos requested WAFIC Fee for Service to assist with consultation with commercial fishers for the Dancer-1 Exploration
Drilling EP. Draft consultation material was provided for WAFIC review on 19 October 2020.

WAFIC sent the agreed consultation material to relevant fishers on behalf of Santos on 28 October 2020.
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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
information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Santos notes WAFIC feedback. Santos responded to WAFIC and acknowledged their
comments.
[INFORMATION 002] Santos is committed to continue to work with WAFIC and Santos responded to WAFIC and reconfirmed its
commercial fishers to minimise the impact of its activities on other marine users. commitments to commercial fishers.
[INFORMATION 003] Santos confirms the following commitments to commercial Santos responded to WAFIC and reconfirmed its
fishers: commitments to commercial fishers. Santos has
+ Relevant commercial fishing stakeholders will be notified prior to commencement | @ddressed the commitments in each part of the EP
and on cessation of the drilling activity as outlined below.
+ 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. + Table 8-5
+ Santos will not restrict commercial fishing access to the operational area, and is +  Control Measure (CM-005 in Table 8-2)
committed to concurrent operations where safety of either vessel is not + Control Measure and  Environment

compromised Performance Standard (CM-003-EPS-005

+ Avisual and radar watch will be maintained on the support vessel bridge at all within Table 8-2.

times. +  Control Measure (CM-007 in Table 8-2)
+ Support vessel personnel will be prohibited from any recreational fishing activities +  Control Measure (CM-002 in Table 8-2)
in the operational area. +  EPO-01 within Section 8.4.1
+ Santos commits to reduce impacts on other marine users through the provision of + Included within Section 8.6.1
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
[INFORMATION 004] The proposed exploration drilling activity is expected to take Santos responded to WAFIC and confirmed activity
approximately 30 days to complete, however the MODU may be on location for up to details.
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75 days, allowing for operational and weather delays. Once the activity is completed,
no equipment will be left above the seabed.

[INFORMATION 005] If Dancer-1 is a commercial gas discovery, future work may take Santos responded to WAFIC and confirmed activity
place within the permit area, but this would be subject to separate approvals. details.

Commonwealth Fisheries
Association (CFA)

The CFA was provided the Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation package via email on 26 October 2020.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

All fisheries are described in Section 3.2.5.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.

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

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

No assessment required. No response required.

Pearl Producers
Association (PPA)

The PPA was provided the Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation package via WAFIC email on 28 October
2020.

No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 Exploration Drilling Program.

All fisheries (include pearl oysters) are described in Section 3.2.5.1, and potential impact to fisheries, fish habitat and commercial fishers are
discussed in Section 6.1 and 6.2.

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

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

No assessment required. No response required.

ASBITA was provided the Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation package via email on 26 October 2020.
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Australian Southern No response received to date.
Bluefin Tuna Industry This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Association (ASBTIA) Dancer-1 Exploration Drilling Program.

All listed fisheries are described in Section 3.2.5.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in
Section 6.1 and 6.2.

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

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

No assessment required. No response required.

Recfishwest Recfishwest was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 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

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

No assessment required. No response required.
Marine Tourism WA MTWA was provided the Dancer-1 Exploration Drilling Stakeholder Consultation package via email on 26 October 2020.
(MTWA) No response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2020 this update has provided information on the
Dancer-1 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

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

No assessment required. No response required.
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

State managed fisheries

Mackerel Managed
Fishery (Area 2)

These licence holders were provided the Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October
2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.5.1, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.

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

information and requests the 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 Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October
2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.5.1, and potentials impact to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.

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

information and requests the 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 Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October
2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.5.1, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.

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
information and requests the 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 Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October
2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.5.1, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.

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

information and requests the 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 Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October 2020.
No comments received to date from individual fishers in this fishery.

All fisheries (including pearl oysters) are described in Section 3.2.5.1, and potential impacts to fisheries, fish habitat and commercial fishers are
discussed in Section 6.1 and 6.2.

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

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

No assessment required. No response required.

Onslow Prawn Fishery

These licence holders were provided the Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October
2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.5.1, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

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 Dancer-1 Exploration Drilling Commercial Fisher Stakeholder Consultation via WAFIC on 28 October
2020.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.

All fisheries are described in Section 3.2.5.1, and potential impacts to fisheries, fish habitat and commercial fishers are discussed in Section 6.1
and 6.2.

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

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

No assessment required. No response required

Community

Citizen 1

Citizen 1 contacted Santos via telephone on 12 February 2021 seeking to discuss the Dancer-1 Exploration Drilling EP.

Santos phoned Citizen 1 on 15 February 2021. Citizen 1 and Santos connected via phone on Tuesday 16 February. Citizen 1 requested further
information on the following matters:

e What is the rationale for using Reindeer condensate in oil spill modelling for the Dancer-1 EP? [REQUEST 001]
e Where is the baseline information for benthic habitat and biodiversity in the Dampier and Montebello AMPs? [REQUEST 002]

Santos arranged to call Citizen 1 on 19 February 2021 and address each of the matters raised in their phone call of 16 February 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

information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))
[REQUEST 001] Santos provided a verbal response to the question
+ Reindeer condensate has been used because the Dancer-1 reservoir target is the raised.

same formation that Reindeer produces from. Reindeer is circa. 7km from the
Dancer-1 location.

+ Why do we use an analogue - Fluid properties for Worst Case Discharge on
exploration wells as selected based on Society of Petroleum Engineers “SPE
Technical Report Calculation of WCD Rev 1 September 2016”. This Industry
Guideline outlines how to select fluid properties for exploration wells (where no
actual fluid samples are available). Following these guidelines has led Santos to use
Reindeer condensate for the Dancer-1 well.

[REQUEST 002] Santos provided a verbal response to the question
+ Regulation 13 (2) of the OPGGS (E ) Regs require Santos to describe the raised
environment that may be affected by the petroleum activity. This is done within
Section 3 of the EP and Appendix C of the Dancer EP

+ Information for benthic habitat and biodiversity in the Dampier and Montebello
AMPs is described within:

- Section 3.2.2.2 (Table 3-2) which outlines habitats associated with the Dampier
Archipelago and Montebello Islands as well as both the AMP areas

- Section 3.2.3 (Table 3-5) recognises both AMPs as a protected/significant area
with a Multiple Use zone (IUCN VI) and its marine park values are described

- Section 12.3.5 of Appendix C contains information on benthic habitat and
biodiversity associated with the Montebello Marine Park and 12.3.6 on the
Dampier Marine Park.
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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 4.1), 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 8.7.

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

+  Prior to commencement of the activity, Santos will notify relevant stakeholders as listed, or as revised,
in Table 8-5 in Section 8.13. 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 8-5 in Section 8.13. The final cessation notification will advise stakeholders
that the activity has ended.

+ Santos’ Quarterly Consultation Update (see Section 4.5) will include the Dancer-1 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 8.7.

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 0.

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
Section 8.4.1.

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).
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5 Environmental Impact and Risk Assessment

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 the following information relating to the environmental impact and risk
assessment approach:

+  Terminology used; and
+  Summary of the approach.

A full description of the process applied in identifying, analysing and evaluating the impacts and risks relating
to the planned activity is documented in Santos’ Offshore Division Environmental Hazard Identification and
Assessment Guideline (EA-91-1G-00004_5).

5.1 Impact and Risk Assessment Terminology

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
Procedure (EA-91-1G-00004_5).

Table 5-1: Impact and Risk Assessment Terms

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
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Name Definition

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; and
(b) natural and physical resources; and

(c) the qualities and characteristics of locations, places and areas; and

(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
consequence

A consequence is the outcome of an event affecting objectives.

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

(Reference 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
risk

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

Hazard

A situation with the potential to cause harm

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

Grossly
disproportionate

Where the sacrifice (cost and effort) of implementing a control measure to reduce impact or
risk grossly exceeds the environmental benefit to be gained.

planned event

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 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
event

An attribute of the planned activity that results in some level of environmental impact and
will occur continuously or frequently through the duration of the planned activity.

SLT

Senior Leadership Team

Unplanned event

An event that results in some level of environmental impact and may occur despite
preventive safeguards and control measures being in place. An unplanned event is not
intended to occur during the activity.

5.2
5.2.1

Summary of the Environmental Impact and Risk Assessment Approach

Overview

Santos operates under an overarching Risk Management Policy. The company Risk Procedure (SMS MS1
STO1) underpins the Risk Management Policy and is consistent with the requirements of AS/NZS 1SO
31000:2018, Risk Management — Guidelines (I1SO, 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).

Dancer-1 Exploration Drilling Environment Plan

Page 136 of 394



Santos

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

arising from the activity

Identify receptors in the environment that will or may be impacted by the

event and determine the nature and scale of impacts

Apply standard control measures

Assess impacts (planned events (based on consequences only)) and risks (unplanned events (based on
likelihood and consequence)) with standard controls applied

Treat risks and impacts by implementing additional controls as needed

Determine residual impact and risk ranking and

ensure activity is ALARP and acceptable

Figure 5-1: Environmental impact and risk assessment process
Santos’ Environmental Hazard Identification and Assessment Guideline (EA-91-1G-00004) includes
consideration of the following key areas in an impact and risk assessment:
Description of the activity (including location and timing);
Description of the environment (potentially affected by both planned and unplanned activities);
Identification of relevant persons;
Identification of legal requirements (‘legislative controls’) that apply to the activity;
Santos policy and SMS requirements;

Principles of Ecologically Sustainable Development (ESD); and

+ + + + + o+ o+

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' Health, Safety and Environment (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
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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 (EMBA) by the activity.

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) 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 (e.g. hydrocarbon spills) and scientific reports. The duration of the event is
also described including the potential duration of any impacts should they occur. Receptors identified as
potentially occurring within impacted area(s) are detailed in Section 3 and Appendix D.

5.3 Describe the Environmental Performance Outcomes and Control Measures

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

For any hazard, additional controls, must also be considered and either accepted for use or rejected based
on whether the standard controls reduce impacts and risks to levels that are ALARP and acceptable (refer
Section 0 and 5.6).

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.

i Change the risk for a lower one.
Substitute

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

. . Engineer out the risk.
Engineering

The use of oil-in-water separator to minimise the volume of oil
discharged.

Isolation Isolate people or the environment from the risk.

The use of bunding for containment of bulk liquid materials.

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

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

Protective Use of protective equipment.

Containment and recovery of spilt hydrocarbons.

Figure 5-2: Hierarchy of Controls

5.4 Determine the Impact Consequence Level and Risk Rankings (on the Basis
that All Control Measures have been Implemented)

This step looks at the causal effect between the aspect/hazard and the identified receptor. Impact
mechanisms and any thresholds for impacts are determined and described, using scientific literature and
modelling where required. Impact thresholds for different critical life stages are also identified where
relevant.

The consequence level of the impact is then determined for each planned and unplanned event using the
Santos Environment Consequence Descriptors (Appendix F)

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

Threatened/migratory/local fauna;
Physical environment/habitat;
Threatened ecological communities;

Protected areas; and

+ + 4+ o+ o+

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.
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For unplanned events, a risk ranking is also determined using an assessment of the likelihood (likelihood
ranking) of the event as well as the consequence level of the potential impact should that event occur.
Likelihood rankings are provided in the Santos risk in Table 5-3.

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 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

Consequence
Level

Consequence Level Description

| Negligible | No impact or negligible impact.

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

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

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

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

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 corporate Santos 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
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Table 5-4: Santos Risk Matrix

| I 1l v Vv Vi

f Low Medium e g e g e

e Low Medium e g e

Low Medium e

Low Medium e

Likelihood

Low Medium

Low Medium Medium

5.5 Evaluating If Impacts and Risks are ALARP

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

5.6 Evaluating Impact and Risk Acceptability

Santos considers an impact or risk associated with the proposed activity to be acceptable if the following
criteria are met:

+  The consequence of a planned event is ranked as A or B; or a risk of impact from an unplanned event is
ranked Low to Medium;

+  An assessment has been completed to determine whether further information or studies are required
to support or validate the consequence assessment;

+ Assessment and management of risks has 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 & Safety (EHS) Policy;

+  Performance standards are consistent with industry standards and best practice guidance (e.g., National
Biofouling Management Guidance Guidelines for the Petroleum Production and Exploration Industry
(Marine Pest Sectoral Committee, 2018));

+  Performance outcomes and standards are consistent with stakeholder expectations; and

+  Performance standards have been demonstrated to reduce the impact or risk to ALARP.
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6 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 for this activity. The consequence rankings resulting from the environmental
assessments are summarised in Table 6-1. A comprehensive risk and impact assessment for each of the
planned events, and subsequent control measures proposed by Santos to reduce the risk and impacts to
ALARP and acceptable levels are details 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 Interactions with other marine users | - Negligible
6.2 Seabed disturbance | - Negligible
6.3 Light emissions | - Negligible
6.4 Noise emissions II- Minor
6.5 Atmospheric emissions | - Negligible
6.6 Operational Discharges | - Negligible
6.7 Drilling discharges | - Negligible
6.8 Spill Response Operations 11- Minor
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6.1 Interaction with Other Marine Users

6.1.1 Description of Event

Interaction with other marine users may occur as a result of:
+ Vessel Operations

The movement of vessels within the operational area has the potential to result in interactions with
other marine users.

The MODU will be supported by approximately two support vessels, however this EP has accounted
for a maximum of four support vessels. There will be at least one support vessel with the MODU at
all times. The support vessels will be either stationary or operating at slow speeds while undertaking
activities within the operational area. No vessels will be anchoring within the operational area.

Vessels transiting to and from the operational area are not included in the scope of this EP and
operate under the Navigation Act 2012.
+ MODU Operations

The MODU will be within the vicinity of the operational area for a maximum duration of 75 days.
While the MODU is in position there will be a 500 m PSZ that will be maintained around the MODU
at all times.

The Activity could potentially inhibit or be a disturbance to marine user groups including commercial
shipping, fishing and other oil and gas activities.
For commercial fishing licence holders, the level of interaction could lead to temporary displacement

to fishing grounds. The presence of the MODU and support vessels could pose a navigational hazard
and a collision risk (refer to Section 7.2).

Extent Operational area

Duration For the duration of the Activity, as described in Section 2.2

6.1.2 Nature and Scale of Environmental Impacts

Potential Receptors: Commercial Fishers, Recreational Fishers and Tourism, Commercial Shipping, Petroleum
Activity

Santos has identified the following stakeholders as potential marine users of the operational area;
commercial fishers, recreational fishers, commercial shipping, and other petroleum-related vessels. These
users maybe temporarily displaced by the physical presence of the MODU and support vessels. The potential
effects of noise from vessels on marine users, specifically commercial fishers, is addressed in Section 6.4.

6.1.2.1 Commercial Fishers

Commercial fishers have been identified as relevant stakeholders and are considered to be the main marine
user within the operational area. There are three Commonwealth and one State fisheries that overlap the
operational area and are actively fished (See Section 4.4). These are summarised in Table 3-11.

An analysis of the historical fishing effort data, current fishery closures, depth range of activity, fishing
methods and consultation feedback (refer to Section 4 and Table 3-11) has revealed that there is a low
potential for interaction with commercial fisheries. None of the Commonwealth fisheries identified in Section
4.4 are likely to be active in the operational area. For state managed fisheries the 2009-2019 FishCube data
(DPIRD 2019) indicated:
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+  The Pilbara Line Fishery has recorded limited catch effort since 2009-2019 with less than three active
vessels within the operational area, with the exception for 2017 where the fishery was active with a
catch effort and five vessels.

+  The Pilbara Trap Managed Fishery has recorded limited catch effort since 2009-2019 with less than three
active vessels within the operational area. With the exception of in 2012, 2016 and 2018 the fishery was
active with a vessel count of three.

+  Pilbara Fish Trawl (Interim) Managed Fishery has had recent fishing activity in 2018 with a recordable
catch effort and a vessel count of four. The fishery was not active from 2015-2017.

+  Mackerel Managed Fishery has recorded limited catch effort since 2009-2019 with less than three active
vessels within the operational area.

The loss of fishing grounds due to the presence of the operational area will be minimal and temporary due
to the short duration of the activity.

Indigenous subsistence fishing and traditional hunting may occur in waters close to shorelines, outside of the
operational area and therefore interactions with the MODU and support vessels will not occur. Ongoing
consultation with indigenous users has raised no concerns about the oil and gas activity occurring in offshore
waters.

6.1.2.2 Recreational Fishers and Tourism

There are various charter fishing companies that operate out of Dampier, however due to the distance
offshore, the depth of the operational area and the nearest island being the Rosemary Island (Dampier
Archipelago group) located 60 km away, recreational fishing is not expected.

Recreational activities such as snorkelling, diving, surfing and fishing activities are more likely to occur in
shallow waters around the Dampier Archipelago and off the Dampier coast, however interaction with these
activities and the MODU and support vessels are unlikely to occur. As such, impacts to tourism are not
expected.

6.1.2.3 Commercial Shipping

There are no recognised shipping routes in or near the operational area with the nearest designated shipping
route located 30 km from the operational area (Figure 3-22). Analysis of historical Automatic identification
system (AIS) shipping data indicates that vessels operating in the area are in the oil and gas industry. Vessel
trafficis largely confined to the two designated shipping fairways servicing Port Hedland. Other vessels within
the area are commonly proceeding to and from other major ports in the area (ports of Dampier, Port Walcott,
Port Hedland, Barrow Island, Varanus Island and Onslow). Should commercial vessels need to deviate from
planned routes to avoid the Activity vessel, this may slightly increase transit times and fuel consumption. As
the operational areas is in open waters with no grounding or navigational hazards, it is not likely that any
such deviation would increase the potential for vessel collision or grounding.

6.1.2.4 Oil and Gas Activities

The North West Shelf (NWS) is a major oil and gas hub in Australia, with several companies operating within
the area. The activity occurs in a particularly dense area of the NWS with respect to the main oil and gas
operational and exploratory fields. There are no oil and gas facilities or infrastructure within the operational
area. The nearest platform is Santos’ Reindeer wellhead platform that is located 7 km away from the
operational area.
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Environmental Performance Outcomes and Control Measures

Environmental Performance Outcomes (EPOs) relating to this event include:

Santos

+ Reduce impacts on other marine users through the provisions of information to relevant stakeholders
such that they are able to plan for their activities and avoid unexpected interference [DR-EPO-01]

The Control Measures considered for this Activity are shown in Table 6-2 with Environmental Performance
Standards (EPS) and Measurement Criteria for the EPOs described in Section 8.4.

Table 6-2: Control Measures Evaluation for Interaction with Other Marine Users

Control
Measure
(cm)

Reference

Control measure

Standard Controls

Environmental benefit

Potential cost/issues

Evaluation

DR-CM-001 | MODU identification | MODU has a RACON (radar | Negligible costs of Adopted — Benefits
system transponder) or Automatic | operating considered to
Identification System (AIS) navigational outweigh negligible
to aid in its detection at equipment. costs to Santos.
sea. Reduces risk of
environmental impact from
vessel collisions.
DR-CM-002 | Nq fishing from Reduce potential impacts to | Negligible costs. Adopted — Benefits
vessel fisheries in the vicinity of considered to
the activity outweigh negligible
costs to Santos
DR-CM-003 | Santos stakeholder Ensures other marine users, | Limited additional Adopted — Benefits
consultation such as commercial fishers, | costs to Santos. considered to
strategy are aware of upcoming Stakeholders time outweigh negligible
operations so they can plan | required to review costs. Important
their business accordingly. consultation control to ensure
material and other marine users are
communicate with aware of upcoming
Santos. operations and
potential business
disruptions. Provides
an opportunity for
Santos and
stakeholders to discuss
additional ways of
minimising on-water
interference and
business disruptions.
DR-CM-004 | Maritime Notices Ensures other marine users | Costs associated Adopted — Benefits
are aware of the presence with the personnel considered to
of the MODU and support time in issuing outweigh negligible
notifications and costs. Maritime
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Measure
(CM)
Reference

Control measure

Environmental benefit

vessels, and static data
collection.

Potential cost/issues

closing out queries
and responses.

Santos

Evaluation

requirement to issue
marine notices.

of support vessels will
maintain constant bridge
watch, including for third
party vessels which may be
approaching or enter the
PSz

DR-CM-005 | Petroleum Safety Requested PSZ around the No additional costs Adopted — The
Zone (PSZ) MODU prevents other to Santos. Other requested exclusion of
established to vessels from getting too marine users may be | other marine users is
reduce potential for | close and causing damage temporarily excluded | temporary. Marine
collision or to equipment of either from small areas. users will still be able
interference with party. to access the
other marine user operational area.
activities. Normal navigation at
sea process whereby
shipping vessels avoid
navigational risks.
Hence, the safety
benefits to all marine
users outweighs any
potential costs.
DR-CM-006 | Lighting will be used | Reduces the risk of Negligible costs of Adopted — The safety
as required for safe | collisions with other marine | acquiring and benefits of having
work conditions and | users. operating navigation | navigation equipment
navigational equipment, as and procedures
purposes. required by maritime | outweighs any cost.
law. This is a maritime
requirement.
DR-CM-007 | Support vessel(s) AIS requirement and crew No additional costs. Adopted — No

Additional Control Measures

additional costs. This is
a commitment in the
Safety Case Revision.

N/A Manage the timing Would eliminate potential High cost in moving Rejected —

of the operational impacts to other marine schedule due to Stakeholders and

activities to avoid users. MODU availability. shipping in the area all

peak marine user Not considered year round. Cost

periods (e.g., feasible as marine grossly

fishing). users could disproportionate to
potentially be in the | low socio-economic
area all year round. benefit given the
The area that location of the activity
stakeholders are has low- usage by
excluded from is
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Control measure

Measure

(Cm)

Reference

Environmental benefit

Potential cost/issues

Santos

Evaluation

small (500 m) when commercial fishers or
compared to the areas of tourism.
area available to
other marine users
and there is low
marine user activity
in the area as
evidenced through
consultation.
N/A Reduce the radius of | Would reduce the potential | Reducing the PSZ Rejected — The
the Petroleum impacts to other marine around the MODU increased risk of vessel
Safety Zone (PSZ) users (shipping and fishing) | increases the risk of | collision is not
around the MODU. as they would be excluded collision. acceptable. Cost
from a smaller area. grossly
disproportionate to
benefit given the
location of the activity
has low usage by
commercial fishers
and does not overlap
with any commercial
shipping lanes or areas
of tourism. The PSZ is
a proscribed area
(AMSA) and therefore
cannot be reduced.
N/A Avoidance of other | The MODU doesn’t have The MODU needs to | Rejected —Not feasible
active marine users, | the ability to avoid others be stationary andis | as the MODU needs to
where safe to doso | \yhen drilling, in unlikely not able to move be stationary.
event that interaction with | from its position. If it | However, primary
marine user requires the has to move from it controls to avoid other
vessel to avoid other user. position this will marine users is
Note primary controls delay drilling. thorough stakeholder
around stakeholder engagement.
engagement and
navigational lighting will
suffice this control to not
be implemented.
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6.1.4 Environmental Impact Assessment

Table 6-3: Impacts and Consequence Ranking — Interaction with Other Marine Users

Receptor Consequence Level

Interaction with other marine users

Threatened, migratory or Not applicable —related to socio-economic receptors only.
local fauna

Physical environment or
habitat

Threatened ecological
communities

Protected areas

Socio-economic receptors The impact of the MODU and vessel operations on socio-economic receptors are
considered to be | (Negligible) due to the fact that:

+ There are no recognised shipping routes in or near the operational area with the
nearest designated shipping route located 30 km from the operational area. Any
risk to commercial shipping activities is mitigated through notifications sent to
the AMSA’s Joint Rescue Coordination Centre (JRCC) for Auscoast warnings and
the Australian Hydrographic Service (AHS) for Notices to Mariners, as outlined in
Section 6.1.3;

+ Vessels could be expected to divert around the operational area, but this would
be a temporary exclusion given the duration of the activity (maximum of 75
days);

+ Tourism activities may occur around the Dampier Archipelago and the
Montebello Islands, but are not expected to occur in the operational area given
the water depth (63 m), lack of seafloor features and distance from shore;

+ The operational area is not extensively fished — commercially, traditionally or
recreationally and would be excluded from an area of 500 m for a maximum of
75 days, so the activity is unlikely to cause any fishing impacts;

+ There are no oil and gas facilities or infrastructure within the operational area,
the nearest being the Santos Reindeer wellhead platform 7 km away; and

+ 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.

Overall worst-case

| - Negligible
consequence AL

6.1.5 Demonstration of ALARP

There are no alternatives to the use of a MODU and support vessels to undertake the activity. The OPGGS
Act requires the presence of a 500 m PSZ. Other navigational controls, as specified in the Navigation Act, will
also be implemented (lighting, communication aids and charting). If the management controls are adhered
to, then the risk of interacting with other users of the sea will have been reduced to ALARP.
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Santos’ stakeholder consultation process is described in Section 4. 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. Notice to Mariners will be issued
detailing the location and nature of activities and the vessels will maintain navigation aids.

During operational activities, support vessels may assist in maintaining the 500 m PSZ around the MODU, to
reduce the potential incursion by other marine users. No concerns have been raised by stakeholders
regarding the potential exclusion from the proposed operational area.

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 in Section 6.1.3. Therefore, it is considered that the
impact is ALARP.

6.1.6 Acceptability Evaluation

The presence of the MODU and vessels is not expected to significantly affect other marine users, including
commercial fishing operations or shipping traffic, given

+

+

+

Is the consequence ranked as | (Negligible) or Il
(Minor)?

Is further information required in the consequence
assessment?

Are risks and impacts consistent with the principles of
ecological sustainable development (ESD)?

Are risks and impacts consistent with relevant
legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat abatement
plans, conservation advice and Australian Marine
Park zoning objectives)?

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Are risks and impacts consistent with stakeholder
expectations?

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

Yes — maximum consequence from interaction with
other marine users is | (Negligible).

No — potential impacts and risks are well understood
through the information available.

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically
sustainable development.

Yes — management consistent with Safety of Life at Sea
(SOLAS) 1974 and Navigation Act 2012.

Yes — aligns with Santos’ Environmental, Health and
Safety Policy.

Yes —no concerns raised.

Yes — see ALARP above.

The PSZ (500 m) is small exclusion zone in the context of the wide open ocean environment;

Short duration of the activity (maximum of 75 days, depending on weather, equipment and drilling

progress); and

Absence of any navigation hazards.

A PSZ around the MODU is required under the OPGGS Act, 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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6.2 Seabed Disturbance
6.2.1 Description of Event

Potential seabed disturbance (temporary) may occur in the operational area as a result of:
+ Drilling activities

— Move in and Rig Up

—  Well design

— Plug and Abandonment

— Contingency Activities

Positioning of the jack up MODU requires the three MODU legs (spud cans) to be jacked up during
rig positioning to avoid contact with the seabed. Once at the desired location and with the MODU
stationary, the legs are lowered to be fully in contact with the seabed and the MODU raises itself
approximately 20 m above the sea surface and the cantilever will be skidded out. The predicted
seabed disturbance from the jacked up MODU legs (spud cans) is estimated to be:

+ Approximately 260 m? per leg, equating to a footprint of approximately 780 m? for the well
(three legs x 260 m?).

Contingency activities may require the MODU to move and rig-up in a different location, increasing

the seabed disturbance footprint.

Should contingency activities be required, the maximum footprint would be the same size,

resulting in a doubling of the seabed disturbance area to approximately 1,560 m?.

There will be no anchoring or mooring of support vessels.

Upon commencement of drilling, the conductor hole will have a surface area of < 1 m? at the

drilling location.

During the activity, additional potential seabed disturbance may also occur in the operational area

due to ROV activities and from dropped objects (e.g., riser, tote tanks, etc.). For solid objects that

may be accidentally dropped overboard and are heavy enough to sink through the water column
and subsequently land on the seabed, see Section 7.6 (Non-Hydrocarbon Releases — Solids).

Seabed disturbance from drilling and cement discharges is discussed in Section 6.7.

Extent All seabed disturbance will occur within the operational area.

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

6.2.2 Nature and Scale of Environmental Impacts

Potential receptors: Benthic habitats and fauna

Operational activities may disturb seabed and benthic habitat through the following impacts:

+  Direct physical disturbance of an area of seabed habitat, including benthic fauna, of approximately
780 m? (planned) or 1,560 m?, if contingency activities are required;

+ Indirect disturbance to benthic habitats and associated marine fauna by sedimentation; and
+ Increased turbidity of the near-seabed water column.
Sensitive receptors identified in the operational area potentially impacted by operational activities include:

+  Soft sediments and benthic fauna; and
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+ Commercial fisheries.

The positioning of the MODU associated with the Dancer-1 drilling activity will directly contact the seafloor
and will inevitably result in localised impact (direct and indirect) to water quality and benthic habitat (and
associated fauna) in the operational area.

The operational area does not contain any significant or unique areas of benthic habitat. As described in
Section 3.2.2.1, the benthic habitats within the operational area are primarily calcareous gravel, sand and
silt most likely composed of sparse benthic and epi-benthic communities with low biodiversity given known
uniformity of benthic habitats across the NWS and within this geotechnical province (Middle Shelf 2)
(Williams et al. 2010; NGlI, 2018).

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.
Given the nature of the habitat and associated benthic communities (Section 3.2.2), recolonisation
would also be expected to be rapid;

+ No known sensitive seabed features (e.g., reefs, canyons, shipwrecks, KEFs) or benthic primary producer
habitat (e.g. areas of hard corals, seagrass, macroalgae or mangroves) are present in the operational
area. The minor and temporary disturbance to seabed habitat from the placement of the MODU spud
cans is not considered to cause any significant effect on ecosystem function given the sparseness of
benthic cover;

+  The overall footprint for disturbance within the operational area is estimated to be <1,560 m? (allowing
for contingency activities but will be more likely be <780 m?2) and to involve benthic habitats and fauna
assemblages that are considered widespread throughout the region (Section 3.2.2.2) 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; and

+ Commercial fisheries that target benthic fauna in the operational area are not predicted to be
significantly affected due to the short duration of the activity and the area of seabed disturbance is
insignificant 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.

Similarly, the 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 sparseness of benthic
cover (Section 3.2.2.1) and the highly localised impact zone. In this context, any potential sediment
movement caused by the activity is likely to have minimal impacts.

6.2.3 Environmental Performance Outcomes and Control Measures
The EPO relating to this event is:
+  Seabed disturbance is limited to planned activities and defined locations. [DR-EPO-07]

The control measures considered for this event are shown in Table 6-4, and the EPS measurement criteria
for the EPOs are described in Section 8.4.
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Table 6-4: Control Measure Evaluation for Seabed Disturbance

Control Control Measure Environmental Benefit Potential Evaluation
Measure Cost/Issues

Reference

No.

Standard Controls

DR-CM-008 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 moves limiting are in place and measures
seabed disturbance. implemented during | implemented
inspections. outweigh the costs of

personnel time.

Additional Control Measures

N/A Use of MODU with | Would reduce seabed Not technically Rejected — Not
Dynamic disturbance as no contact feasible to use a DP technically feasible to
Positioning (DP) of MODU with the seabed. | MODU. use a DP MODU for
Systems only (i.e. the well.
no spud cans or
anchors)

DR-CM-009 Anchoring No planned anchoring of Additional fuel costs | Adopted — MODU
MODU and support due to vessels does not require
vessels within operational moving or idling. anchors. Benefits of
area reduces seabed ensuring procedure is
disturbance area as no followed and controls
anchor or anchor chain implemented,
drag/placement. outweigh the costs of

personnel time in
implementation of
control.

6.2.4 Environmental Impact Assessment

Table 6-5: Impacts and Consequence Ranking — Seabed Disturbance

Receptor Consequence Level

Seabed disturbance

Threatened, migratory or | No sensitive seabed features are expected within the permit area based on surveys at
local fauna similar water depths in adjacent permits.

The areas of seabed that will be impacted are expected to include calcareous gravel,
sand and silt. These sediments are un-vegetated and likely to have sparse benthic and
epi-benthic communities with low biodiversity (refer to Section 3.2.2.1) and include
species with widespread regional distributions. Therefore, significant loss of habitat is
not 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
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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 3-8). However, the
area of disturbance 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 small-scale area of the activity, minor and short-term nature of indirect
impacts and the regional availability of the habitats present, seabed and benthic
habitat disturbance is not expected to impact threatened or migratory species at a
population level. The consequence level is therefore considered to be | (Negligible).

Physical environment or The area of physical environment and habitat that will be impacted during the

habitat 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 | (Negligible).

Threatened ecological Not applicable — No threatened ecological communities are identified in the area
communities where seabed disturbance could occur.
Protected areas Not applicable — No Protected Areas are identified in the area where seabed

disturbance could occur.

Socio-economic Not applicable — Disturbance of the seabed and benthic habitat within the operational
receptors area is highly unlikely to impact socio-economic receptors such as shipping 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 this aspect.

Worst-case consequence

level | - Negligible

6.2.5 Demonstration of ALARP

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 Dancer-1 well as the water depth is too shallow.
Other MODUs (such as semi-submersible MODUs) require anchoring, which results in a greater area of
seabed disturbance than that of a jack-up MODU. Additionally, the water depth with the operational area is
too shallow for a moored semisubmersible MODU.

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, and potentially from ROV activities. The disturbance will involve an area
of benthic habitats (i.e., primarily soft sediments with little epifauna) that are widely represented at a
regional scale on the NWS. Given the relatively small area (<780 m?) and temporary nature of disturbance
from the MODU presence (maximum of 75 days), the impacts are not considered to be significant. The MODU
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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 6.2.3) and those adopted are considered
appropriate to manage the impacts such that the residual consequence is assessed to be negligible 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.

6.2.6 Acceptability Evaluation

Yes — maximum consequence from seabed disturbance
is | (Negligible).

Is the consequence ranked as | (Negligible) or I
(Minor)

No — potential impacts and risks are well understood
through the information available.

Is further information required in the consequence
assessment?

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 (ESD)?

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)?

N/A — no relevant requirements regarding this event in
this area, given the localised nature and extent of the
operational facilities.

Yes — aligns with Santos’ Environmental, Health and
Safety Policy.

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Are risks and impacts consistent with stakeholder

tations? Yes — no concerns raised.
expectations?

Are performance standards such that the impact or

Yes — see ALARP above.
risk is considered to be ALARP? v

Are risks and impacts consistent with relevant

The potential consequence of seabed disturbance on receptors is assessed as I-(Negligible). 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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6.3 Light Emissions
6.3.1 Description of Event

Light emissions will occur as a result of:
+ Vessel operations
+ MODU Operations

On the MODU and support vessels they will routinely have external lighting to facilitate navigation
and safe operations at night. Lighting typically consists of bright white (i.e., metal halide, halogen,
fluorescent) lights, and are not dissimilar to other offshore activities in the region, including fishing
and shipping.

Lighting levels will be determined primarily by operational safety and navigational requirements
under relevant legislation, specifically the Navigation Act 2012.
The MODU and support vessels will be required to generate navigational lighting at night to
indicate their position and they must indicate their limited ability to manoeuvre during operations
under the Navigation Act 2012.

+ ROV Operations
The ROV will be used during the activity and it will require the use of spot lighting while it is
underwater working. Lighting will typically consist of bright white (i.e., metal halide, halogen,
fluorescent) lights.
A minimum level of lighting is required for safety and navigational purposes onboard the MODU
and support vessels so it cannot be eliminated if the proposed activity is to proceed.

The light assessment boundary of 20 km from the source will be used as the extent of light
Extent exposure, in accordance with National Light Pollution Guidelines for Wildlife (Commonwealth of
Australia, 2020).

Navigational and safety lighting will be required on a 24-hour basis for the duration of the activity
as described in Section 2.2.

Duration

6.3.2 Nature and Scale of Environmental Impacts

Potential Receptors: Ambient Light, Plankton, Fish (Pelagic) & Sharks, Marine Turtles and Seabirds

Continuous lighting may result in localised alterations to normal marine fauna behaviours for fish, sharks,
marine turtles and seabirds that can alter foraging and breeding activity in marine turtles, seabirds, fish and
sharks. The species with greatest sensitivity to light are marine turtles and seabirds.

There is no evidence to suggest that artificial light sources adversely affect the migratory, feeding or breeding
behaviours of marine mammals. Marine mammals predominantly utilise acoustic senses to monitor their
environment rather than visual sources (Simmonds et al., 2004), so light is not considered to be a significant
factor in marine mammal behaviour or survival. The operational area overlaps with the migration BIA for
humpback whale and the distribution BIA for pygmy blue whale. Light is not listed as a threat in the Approved
Conservation Advice for Megaptera novaeangliae (humpback whale) (2015) or Blue Whale Conservation
Management Plan 2015 - 2025 (2015), and impact from light to these species are not anticipated.

Light sensitive species have been identified by reviewing the National Light Pollution Guidelines for Wildlife
(Commonwealth of Australia, 2020). The National Light Pollution Guidelines for Wildlife have been published
to minimise the adverse impacts on marine fauna from artificial lighting. According to the guidelines, a 20 km
threshold provides a precautionary limit based on observed effects of sky glow on marine turtle hatchlings
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demonstrated to occur at 15—18 km and fledgling seabirds grounded in response to artificial light 15 km away
(Commonwealth of Australia 2020).

6.3.2.1 Plankton, Fish (pelagic) and Sharks

Fishes will likely not be affected by navigational lighting for mariners (Morandi et al, 2018). However, other
light emissions from the support vessels and MODU (such as deck lights for operational requirements) in the
operational area may result in localised aggregation of fish in the immediate vicinity of the vessel and MODU.
This may result in an increase in predation on prey species aggregating in the area, or exclusion of nocturnal
foragers/predators from the area (Marchesan et al. 2005). Artificial light can also influence dial vertical
migration patterns of plankton (including planktonic life stages of some fish species) in the surface waters
and lead to migrations that occur outside of the optimal window for that species (Gibson et al. 2001, cited in
Morandi, 2018). The aggregation of plankton from light may result in the presence of whale sharks foraging
as they are filter feeders, that primarily feed on plankton and zooplankton. Within the operational area, there
is a foraging BIA identified for the whale shark, however the Species Profile and Threats Database and
Conservation Advice for the whale shark does not identify light emissions as a threat (TSSC 2015a).

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.

6.3.2.2 Marine Turtles

While the light assessment boundary (20 km buffer from the operational area boundary) overlaps the
flatback turtle inter-nesting BIA along with the habitat critical to the survival of flatback turtles internesting
buffer, there are no nesting or breeding areas located within the light assessment boundary. The operational
area is further than 20 km from emergent land and Legendre Island and Huay Island which is the closest
nesting beaches for flatback turtles is approximately 40 km from the light assessment boundary.

The Recovery Plan for Marine Turtles in Australia: 2017-2027 (Commonwealth of Australia 2017a) highlights
artificial light as one of several threats to marine turtles. Specifically, the plan indicates that artificial light
may reduce the overall reproductive output of a stock, and therefore recovery of the species, by:

+ inhibiting nesting by females;
+  creating pools of light that attract swimming hatchlings and increase their risk of predation; and

+  disrupting hatchling orientation and sea finding behaviour. 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).

Potential impacts to marine turtles from light emissions during the activity is limited to transient individuals
including flatback turtle hatchlings. The presence of these species inter-nesting BIA’s suggests those turtle
species hatchlings may be exposed to increased predation within the light assessment boundary (Thums et
al., 2016). This likelihood is significantly reduced considering the light source will be stationary for a short
period of time during the activity.

The Recovery Plan for Marine Turtles in Australia: 2017-2027 specifies the following priority actions for the
Pilbara genetic stock of flatback turtles in relation to artificial light:

+  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.
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Light emissions from the MODU and support vessels will not be visible at nesting beaches or nearshore
dispersal areas (i.e. the closest nesting beach is approximately 40 km from the light assessment boundary).
The remote offshore location of the activity from nesting beaches prevents disturbance to nesting adults or
emerging/dispersing hatchings from light emissions.

A study conducted by Whittock et al 2014 concluded that flatback turtles may demonstrate internesting
displacement at a distance up to 62 km from the nesting beaches, however, these movements were confined
to longshore movements in nearshore coastal waters. A study conducted by the same author (Whittock et al
2016) defines a more precise flatback turtle internesting habitats along the NWS. Showing a suitable
internesting habitat was in waters 0-16 m deep and within 5-10 km of the coastline, while unsuitable
internesting flatback turtle habitats was defined as water >25 m and 27 km from the coastline. Although the
light assessment boundary overlaps the inter-nesting BIA for the flatback turtle species, it is concluded that
the offshore waters of the light assessment area are outside of the suitable internesting habitats due to the
water depth (>25 m) and distance from the nearest nesting site is 40 km from the Legendre Island and Huay
Island to the light assessment boundary.

The potential impacts of light emissions to marine turtles from the activities are expected to be restricted to
localised attraction and temporary disorientation. There will be no long term or residual impacts due to the
activity being short-term and the light assessment boundary is within undesirable environments for habitat
critical to the survival of flatback turtles. It is considered that the activity will not compromise the objectives
as set out in the Recovery Plan for Marine Turtles and the impact of lighting associated with the Activity to
turtles is negligible.

6.3.2.3 Seabirds

The light assessment boundary (20 km buffer from the operational area boundary) overlaps a single breeding
BIA for the wedge-tailed shearwater. No key nesting, roosting or resting areas are located within the light
assessment boundary. The wedge-tailed shearwater is listed as marine and migratory and do not have a
recovery plan or conservation advice. Light has not been identified as a threat to the wedge-tailed shearwater
(DOAWE, 2020a), however light pollution is listed as a threat in the Draft Wildlife Conservation Plan for
Seabirds (Commonwealth of Australia 2019).

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). The light sources associated with the MODU and support vessels may also provide enhanced capability
for seabirds to forage at night. The MODU and support vessels will be within the operational area for an
anticipated maximum of 75 days where the MODU will be stationary and the support vessels will constantly
be moving throughout the operational area therefore they are unlikely to attract large numbers of seabirds.

The MODU is only anticipated to be stationary at the well site for a maximum of 75 days (dependent on
weather delays and operational downtime). Consequently, light emissions from the MODU and support
vessels are unlikely to attract and/or affect the behaviour of large numbers of seabirds and the impact of
lighting associated with the activity to seabirds is negligible.

6.3.3 Environmental Performance Outcomes and Control Measures
The EPO relating to this event is:

+ Reduce impacts to marine fauna from lighting through limiting lighting to that required by safety and
navigational lighting requirements [DR-EPO-08]

The control measures for this activity are shown in Table 6-6 with EPS and measurement criteria for the EPOs
described in Section 8.4.
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Table 6-6: Control Measure Evaluation for Light Emissions

Control
Measure
Reference
No.

Control Measure

Standard Controls

DR-CM-006

Lighting will be
used as required
for safe work
conditions and
navigational
purposes

Environmental Benefit

Light spill from
unnecessary lighting
reduced, even further
lowering likelihood of
impacts to the fauna
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.

Potential Cost/Issues

Additional costs
associated with
implementing control.

Additional Control Measures

Santos

Evaluation

Accepted — Cost is
considered acceptable
for the benefit that
may be realised from
this control.

N/A Manage the Reduce risk of impacts High cost in moving or Rejected — Given the
timing of the from light emissions delaying activity minimal risk of
activity to avoid during environmentally schedule for impacts to listed
sensitive periods sensitive periods for operational reasons marine species (e.g.
at the location listed marine fauna (e.g. | (schedule dependent turtles) occurring due
(e.g. turtle turtle nesting/ on availability of to lighting, the
nesting/hatching). | hatching). offshore survey financial and

vessel(s) and MODU environmental costs
and well sequence). of extending the
The risk to all listed activity duration are
marine fauna cannot deemed grossly
be reduced due to disproportionate to
variability in timing of low environmental
environmentally benefits. The activity
sensitive periods and is 60 km from the
unpredictable nearest turtle nesting
presence of some beach, although the
species. operational area
overlaps with the
internesting turtle
BIAs, impacts are not
expected on a
population level or to
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Control Measure

Measure
Reference

[\ [

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

impact on turtle
habitat.

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.
that has less on certain fauna MODU and vessels in The operational area
impact. area of low sensitivity. is ¥60 km from the

Navigational lighting nearest turtle nesting

colours are stipulated beaches. Although the

by law. 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 Rejected — Given the
night-time potential impacts of duration of activity; minimal risk of
operations. artificial light during increase impacts or impacts to turtles

hours of darkness when potential impacts in occurring, the

light sources are more other areas, including financial and

apparent and potential increase in waste, air environmental costs

impacts are greatest. emissions, risk of by requiring all works
vessel collision etc. A to be undertaken
minimal level of during daylight hours
artificial lighting will only are not
still be required on- considered
board the MODU and appropriate given the
vessels on a 24-hour extended duration of
basis for safety the activity that would
reasons. occur.

6.3.4 Environmental Impact Assessment

Table 6-7: Impacts and Consequence Ranking — Light Emissions

Receptor

Consequence Level

Light emissions

Threatened, migratory or Artificial lighting may result in behavioural changes to fauna, particularly marine
local fauna turtles and seabirds.
Impacts to marine fauna are expected to be restricted to localised attraction and
temporary disorientation but with no long-term or residual impact and no decrease
in local population size, area of occupancy of species or loss or disruption of critical
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habitat/ disruption to the breeding cycle. The potential impacts are therefore
considered to be | (Negligible).

Physical environment or Not applicable — No impacts to physical environments and/ or habitats from light
habitat emissions are expected.

Threatened ecological Not applicable — No threatened ecological communities identified in the area over
communities which light emissions are expected.

Protected areas Not applicable — No Protected Areas are identified in the area over which light

emissions are expected.

Socio-economic receptors | Not applicable — Lighting is not expected to cause an impact to socio- economic
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 glie!

6.3.5 Demonstration of ALARP

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. 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.

As the operational area is located ~60 km from the nearest turtle nesting beaches (Legendre Island: Dampier
Archipelago group), MODU and support vessel light emissions will not be visible from the beaches.

The activity will not compromise the objectives as set out in the Recovery Plan for Marine Turtles in Australia
(Commonwealth of Australia, 2017a), the Draft Wildlife Conservation Plan for Seabirds (Commonwealth of
Australia 2019) or the National Light Pollution Guidelines for Wildlife (Commonwealth of Australia, 2020), as
biologically important behaviours of nesting 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 6.3.3.
Therefore, the use of 24-hour per day artificial lighting at an intensity to allow work to proceed safely is
considered ALARP.
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6.3.6 Acceptability Evaluation

Yes — maximum consequence from light emissions is |
(Negligible).

Is the consequence ranked as | (Negligible) or Il
(Minor)

No — potential impacts and risks are well understood
through the information available.

Is further information required in the consequence
assessment?

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 (ESD)?

Yes — management consistent with the Convention of
the Safety of Life at Sea (SOLAS) 1974, Navigation Act
2012, Recovery Plan for Marine Turtles in Australia
(DoEE, 2017) and relevant recovery plans and
conservation advices for birds.

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)?

Yes — aligns with Santos’ Environmental, Health and
Safety Policy.

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Are risks and impacts consistent with stakeholder

I Yes — no concerns raised.
expectations?

Are performance standards such that the impact or

Yes — see ALARP.
risk is considered to be ALARP?

Are risks and impacts consistent with relevant

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.

The Operational Area intercepts several internesting BlAs for flatback turtles. Significant impacts are not
expected on fauna, including nesting turtles or hatchlings. No impacts to other Marine Park values are
expected as the operational area and light assessment boundary does not overlap Marine Parks or Protected
Areas. No stakeholder concerns have been raised regarding lighting for the activity.

The potential consequence of light emissions on receptors is assessed as | (Negligible). 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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6.4 Noise Emissions
6.4.1 Description of Event

The operation of the MODU (including drilling activities) and support vessels will introduce a range
of underwater noises into the surrounding water column that will propagate through the water and
contribute to and/or exceed ambient noise levels in the area.

The main sources of underwater noise during operational activities are from:
+ Well Evaluation

Downhole formation evaluation will be performed which may include wireline logging, Vertical
Seismic Profiling (VSP) and coring. Radioactive sources used in downhole tools for logging purposes
will be managed in accordance with the MODU Safety Case so that occupational health and safety
risks to people are managed to an acceptable and ALARP level.

VSP is a routine activity conducted as part of drilling activities to provide detailed information
regarding geological structures and stratigraphy in the vicinity of the well. VSP is planned to be
undertaken over a 12 to 18-hour period, using a source array of 3 x 250 cubic inches (cu.in).

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 1pPa? as 50 m, 260 m and 970 m respectively.

+ MODU Operations;

The MODU will generate noise from the operation of on-board machinery, including diesel engines,
mud pumps, ventilation fans (and associated exhaust) and electrical generators, and also (during
drilling) from the drill string and bit. McCauley (1998) reported noise levels generated by a semi-
submersible rig. During non-drilling periods the typical broadband level encountered was ~113 dB
(rms) re 1uPa@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 1uPa@125 m. Studies undertaken in the Arctic on different MODU types
(semi-submersible, drill ships) indicate that noise levels dropped to 117dB re 1uPa 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 kilo hertz (kHz) during drilling activity
with a source level of 59 dB re 1puPa-m (Simmonds et al., 2004). A 2001 underwater acoustic survey
(Marine Acoustics, 2011) of a jack-up MODU operating in shallow waters (24.4-27.4 m water depth)
reported non-continuous (less than 1 second) noise levels exceeding 120 dB re pPa, were measured
to a maximum range of 1.17-1.4 km from the MODU in a frequency band of 8.9-44.7 hertz (Hz).
Underwater noise measured during this survey was at all times below 160 Db re 1uPa.

+ ROV 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.

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
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little contribution to the overall noise emissions associated with MODU and/or vessel activities, as
described above.

+ Vessel Operations (e.g., vessel engines, thrusters and other machinery)

The support vessels will emit noise from propeller cavitation, thrusters, hydrodynamic flow around
the hull, and operation of machinery and equipment. Most sounds associated with vessels are
broadband, but low frequency sound (i.e., below 1 kHz) can be produced from machinery noise (e.g.,
engine noise) and hydrodynamic noise (e.g., water flowing past the hull and propeller singing). The
main source of vessel noise will be from propellers (during transit) or DP thrusters (when
maintaining position).

For noise generated during transit, the sound levels from a typical support vessel are likely to be
similar to those from R/V Ocean Pioneer, a 62-m long 5600 HP (4175 kW) vessel. The R/V Ocean
Pioneer was measured during transit at 10 knots and found to have a monopole source level of
166.3 dB re 1 pPa @ 1m (Chorney et al., 2011). In this study, in 46 m of water in the Arctic, the
maximum distance to 120 Db re 1 pPa was found to be 1600 m. In context with other studies,
McCauley (1998) measured underwater sound levels from the Pacific Ariki, a 64 m long support
vessel with 8000 HP (6000 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.

Practical spreading loss, 15log10(Range) (Urick, 1983), is a reasonably conservative approach to take
in waters on the continental shelf, representing a balance between spherical and cylindrical
spreading. If practical spreading loss is applied with the monopole source level of the Ocean Pioneer
under transit, 166.3 dB re 1 ypPa @ 1m, the distance to 120 dB re 1 pPa (SPL) will be less than

1200 m.

Thrusters on support vessels are usually smaller than the main engines, therefore the use of the
monopole source level derived from the main engines to represent the vessel during position
holding is a conservative estimate of source level while under DP. To place this in context with
available information, McCauley (1998) calculated the Pacific Ariki to have a monopole source level
equivalent to approximately 182 dB re 1 uPa @ 1 m while holding position using both main engines
and an unspecified bow thruster.

+ Helicopter Operations

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 originating from these sources could potentially have a negative physiological or behavioural
effect on marine fauna.

Extent Localised around the operational area

Duration For the duration of the Activity, as described in Section 2.2.
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6.4.2 Nature and Scale of Environmental Impacts

Potential Receptors: Fish & Sharks, Marine Mammals and Marine Turtles

Marine fauna use sound in a variety of functions, including social interactions, foraging, orientation and
responding to predators. Underwater noise can affect marine fauna in three main ways:

+ Injury to hearing or other organs. Hearing loss may be temporary (temporary threshold shift (TTS)) or
permanent (permanent threshold shift (PTS));

+  Disturbance leading to behavioural changes or displacement to fauna. The occurrence and intensity of
disturbance is highly variable and depends on a range of factors relating to the animal and situation; and

+ Masking or interfering with other biologically important sounds (including vocal communications,
echolocation, signals and sounds produced by predators or prey).

The extent of the impacts of underwater noise on marine animals will depend upon the frequency range and
intensity of the noise produced and the type of acoustic signal (i.e. continuous (MODU, support vessels) or
impulsive (VSP)).

6.4.2.1 Fish and Sharks

All fish species can detect noise sources, although hearing ranges and sensitivities vary substantially between
species (Dale et al., 2015). Sensitivity to sound pressure seems to be functionally correlated in fishes to the
presence and absence of gas-filled chambers in the sound transduction system. These enable fishes to detect
sound pressure and extend their hearing abilities to lower sound levels and higher frequencies (Ladich and
Popper, 2004; Braun and Grande, 2008). Based on their morphology, Popper et al. (2014) classified fishes
into three animal groups comprising:

+  Fishes with swim bladders whose hearing does not involve the swim bladder or other gas volumes;
+  Fishes whose hearing does involve a swim bladder or other gas volume; and
+  Fishes without a swim bladder that can sink and settle on the substrate when inactive.

Thresholds for PTS and recoverable injury are between 207 dB PK and 213 dB PK (depending on the presence
or absence of a swim bladder), and the threshold for TTS is 186 dB 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.

The EPBC PMST Report for the operational area identified several fish species including the great white shark
(listed as Vulnerable) and the whale shark (listed as Vulnerable and Migratory). The whale shark has a
foraging BIA within the operational area. However, the Recovery plan for the white shark (Carcharodon
carcharias) (DSEWPaC, 2013a) and the Conservation Advice for the whale shark (Rhincodon typus) (TSSC,
2015a) does not list noise emissions as a threat.

Individual demersal fish may be impacted in the vicinity of the activity and tuna and billfish and other mobile
pelagic species may transverse the operational area. However, the operational area is not known to be an
important spawning or aggregation habitat for commercially caught targeted species. Therefore, no impacts
to fish stocks are expected.

The criteria defined in Popper et al. (2014) for continuous (Table 6-8) and impulsive (Table 6-9) noise sources
has been adopted.
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Table 6-8: Continuous noise: Criteria for noise exposure for fish, adapted from popper et al. (2014)

Potential Marine
Fauna Receptor

Mortality and
Potential mortal

Impairment

Behaviour

. Recoverable Masking
injury . .
injury

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.Ie 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 (1) Low (1) Low (1) High (1) Moderate
|nvolyed n h.earlng (F) Low (F) Low (F) Low (F) Moderate (F) Low
(particle motion
detection)
Fish: (N) Low 170 dB SPL 158 dBSPLfor | (N)High (N) High
Swim bladder (1) Low for 48 h 12h (1) High (1) 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 (1) 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 meters, intermediate (I) - hundreds of meters, and far (F) — thousands of meters.

Table 6-9: Impulsive noise: Criteria for noise exposure for fish, adapted from Popper et al. (2014)

Potential Marine Mortality and Impairment Behaviour
Fauna Receptor Potential mortal .
. Recoverable Masking
injury . .
injury
Fish: > 219 dB SEL24h > 216 dB SEL24h >>186 dB SEL | (N) Low (N) High
No swim bladder or or 24h (1) Low () Moderate
i i 213 dB 213 dB
(partlc!e motion >213 dB PK >213 dB PK (F) Low (F) Low
detection)
Fish: 210 dB SEL24h 203 dB SEL24h >>186 dB SEL | (N) Low (N) High
Swim bladder not or or 24h (1) Low () Moderate
|nvolyed in h(Iearlng > 207 dB PK > 207 dB PK (F) Low (F) Low
(particle motion
detection)
Fish: 207 dB SEL24h 203 dB SEL24h 186 dB SEL24 | (N) Low (N) High
Swim bladder or or h (1) Low (1) High
|(nv‘olvec‘iI in hearing | >207 dB PK > 207 dB PK (F) (F) Moderate
prlma.rl y pressure Moderate
detection)
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Potential Marine Mortality and Impairment Behaviour
] Recept Potential mortal
una Receptor . .en| mor Recoverable Masking
injury . .
injury

Fish eggs and fish >210dB SEL24h (N) Moderate (N) Moderate | (N) Low (N) Moderate
larvae or (1) Low (1) Low (1) Low (I) 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 meters, intermediate (I) - hundreds of meters, and far (F) — thousands of meters.

Impacts to fish and sharks are not considered significant as:

+  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.

+ Noise effects to fish may result in indirect impacts to fisheries in the operational area that are restricted
to moderate within hundreds of meters 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.

+ Implementation of the Environmental Checklist for MODU Seismic Operations [DC-CM-011] during VSP
activities, including ‘soft starts’ of the source, fauna observation prior to and for the duration of VSP
operations, and shut-down procedures, will reduce the potential for impacts to marine fauna. Beyond
500 m of the MODU (i.e., the limit of the shut-down zone) there would be a zone of influence in which
VSP activities may elicit a behavioural response, most likely to maintain a separation distance from the
source, for the short duration of VSP. Based on Santos’ calculations the zone of influence could extend
out to at least 1,200 m.

6.4.2.2 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. The humpback
whale is expected to be the most frequently encountered particularly during annual migrations given the
overlap area with the migration BIA.

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
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mammals. While the authors propose a new nomenclature and classification for the marine mammal
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 6-10 and Table 6-11.

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. 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).
Humpback whale populations have increased since being placed on the threatened species list for
exploitation from whaling, resulting in a higher abundance of species off our Western Australian coastline.
Humpback whales have been able to thrive and increase in numbers despite the heavy oil and gas
exploration. A study presented by Bejder et al (2016) has prompted a review of the species being down listed
under Commonwealth legislation and regulations, as they are not eligible for listing as a threatened species
under all statutory criteria.

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 pPa 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.

Auditory masking impacts may occur when there is a reduction in audibility for one sound (signal) caused by
the presence of another sound (noise). For this to occur the noise must be loud enough and have a similar
frequency to the signal and both signal and noise must occur at the same time. Therefore, underwater noise
produced by the VSP may interfere with the ability of marine animals to detect natural sounds. This effect
has the potential to interfere with animals’ communication and socialisation, the detection of predators and
prey, and navigation and orientation. There is little information available regarding auditory masking in
whales (Richardson et al., 1995), although it has been suggested that an observed lengthening of calls in
response to low-frequency noise in humpback whales and orcas may be a response to auditory masking
(Fristrup et al., 2003; Foote et al., 2004).

The EPBC PMST Report for the operational area identified several marine mammal species including blue
whale (E), fin whale (V), humpback whale (V) and sei whale (V). Noise is not listed as a threat in the Approved
Conservation Advice for Balaenoptera physalus (fin whale) (TSSC, 2015b), or Approved Conservation Advice
for Balaenoptera borealis (sei whale) (TSSC, 2015c).

Blue Whale Conservation Management Plan 2015 - 2025 (DotE, 2015a) lists noise disturbance as a threat,
specifically relating to impulsive sound sources and acute industrial noise such as pile driving. Shipping noise
in busy shipping channels is also identified as a potential source of noise emissions, although the risk
assessment determines that consequences would be restricted to individuals, and no population level effects
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expected. The plan requires that anthropogenic noise in distribution areas will be managed such that any
blue whale continues to utilise the area without injury. As injury is not expected as a result of continuous or
impulsive sound sources resulting from the activity, impacts will be managed in adherence with the
Management Plan.

Approved Conservation Advice for Megaptera novaeangliae (humpback whale) (TSSC, 2015d) lists noise
disturbance as a threat.

Table 6-10: Continuous Noise: Acoustic Effects of Continuous Noise on Low-frequency Cetaceans:
Unweighted SPL and SEL24h Thresholds

NOAA (2019) NMFS (2018); Southall et al., (2019)
. PTS onset thresholds TTS onset thresholds
. Behaviour . .

Hearing Group (received level) (received level)

SPL Weighted SEL24h Weighted SEL24h

(Lp; dB re 1 pPa) (LE,24h; dB re 1 pPa2:s) (LE,24h; dB re 1 puPa2-s)
Low-frequency 120 199 179
cetaceans
High-frequency 198 178
cetaceans

Table 6-11: Impulsive Noise: Unweighted SPL, SEL24h and PK Thresholds for Acoustic Effects on Low-
frequency Cetaceans

NOAA (2019) NMFS (2018); Southall et al., (2019)

. PTS onset thresholds TTS onset thresholds
Behaviour : .
(received level) (received level)

Hearing Group PK

SPL Weighted SEL24h (Lpk: Weighted SEL24h PK

(Lp; (LE,24h; T r; 1 uPa (LE,24h; (Lpk;

dB re 1 uPa) dB re 1 uPa2-s) ) dB re 1 uPa2-s) dB re 1 pPa)
Low-frequency 160 183 219 168 213
cetaceans
High-frequency 185 230 170 224
cetaceans

Impacts to marine mammals are not considered significant as:

+  Continuous sound sources are expected to be below the PTS onset threshold for low and high-frequency
cetaceans, and will fall quickly to below the TTS onset threshold with distance from the source;

+  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).
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+  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;

+  The operational area is located within migration and distribution BIAs, 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);

+  Helicopter noise will be intermittent during the activity and below the threshold for PTS and TTS.

6.4.2.3 Marine Turtles

Five species of marine turtle may occur in the operational area; flatback, green, loggerhead, hawksbill and
leatherback turtles. The operational area is within an internesting habitat critical to the survival of flatback
turtles, which is also a designated BIA. 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
nesting activity. Therefore, it is possible that marine turtles will traverse through the operational area during
the peak internesting period.

The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 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.

There is a paucity of data regarding responses of turtles to acoustic exposure, and no studies of hearing loss
due to exposure to loud sounds. Popper et al. (2014) suggested thresholds for onset of mortal injury
(including PTS) and mortality for sea turtles and, in absence of taxon-specific information, adopted the levels
for fish that do not hear well (suggesting that this likely would be conservative for sea turtles).

Finneran et al. (2017) presented revised thresholds for sea turtle injury and hearing impairment (TTS and
PTS). Their rationale is that sea turtles have best sensitivity at low frequencies and are known to have poor
auditory sensitivity (Bartol & Ketten, 2006; Dow Piniak et al. 2012; Martin et al. 2012). Accordingly, TTS and
PTS thresholds for turtles are likely more similar to those of fishes than to marine mammals (Popper et al.
2014).

Studies show that behavioural responses occur to received sound levels of approximately 166 dB re 1 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 thatillicit 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 6-12 and Table
6-13.
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Table 6-12: Acoustic effects of continuous noise on sea turtles

Potential Popper et al. 2014 Finneran et al. (2017)
Marine Fauna Weighted SELzan (LE,2an; dB re 1 pPa?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 meters, intermediate (I) - hundreds of meters, and far (F) — thousands of meters.

Table 6-13: Acoustic effects of impulsive noise on sea turtles: Unweighted SPL, SEL24h, and PK thresholds

Moein et al. (1995),

NFS (2011) McCauley et al. Finneran et al. (2017)
(2000b), (2000a)
Behaviour PTS onset threshold TTS onset threshold
Weighted SEL2an . Weighted SEL2an .
SPL (Lp; dB re 1 pPa) (LE,2an; dB re 1 Pr'; (1ka;>g;3 (L dBrel | TX (L”k’Pg)B rel
uPa?s) W uPa?s) W
166 175 204 232 189 226

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:

+  The operational area within an internesting habitat critical to the survival of flatback turtles, which is
also designated a BIA. Considering the water depths of the operational area and the distance offshore
compared to observed water depths and distances of internesting flatback turtles, impacts to flatback
turtles are not expected at the individual or population level;

+  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;

+ There is a moderate risk of TTS to marine turtles if they are exposed near the source, however,
individuals are expected to show display behavioural response to the source, moving away and outside
the range at which TTS could occur;

+  Although behavioural responses are expected to occur near the sources, these will be limited to
avoidance or temporary change in swimming behaviour;

6.4.3 Environmental Performance Outcomes and Control Measures
The EPOs relating to this event include:

+ Noinjury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during operational activities [DR-EPO-05].
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The control measures considered for this event are outlined in Table 6-14, and the EPS’ and measurement
criteria for the EPOs are described in Section 8.4.
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Table 6-14: Control Measure Evaluation for Noise Emissions

Control

Control Measure

Measure
Reference

[\ [o

Standard Controls

Environmental
Benefit

Potential Cost/Issues

Santos

Evaluation

DR-CM- Procedure for Reduces risk of Operational costs to Adopted — Benefits in
010 interacting with physical and adhere to marine reducing impacts to
marine fauna behavioural fauna interaction marine fauna outweigh
impacts to marine restrictions, such as the costs incurred by
fauna from vessels vessel speed and Santos. Procedure aligns
and helicopters direction, are based with Part A of the EPBC
because if marine on legislated Act Policy Statement 2.1 -
fauna are sighted, requirements and Interaction between
then vessels can must be accepted. offshore seismic
slow down or move exploration and whales.
away.
DR-CM- MODU seismic Includes controls Some operational Adopted — Benefits in
011 survey procedures that reduce the risk | costs associated with reducing impacts to
of harm to marine implementing marine fauna outweigh
fauna. The checklist | procedure to VSP the costs incurred.
includes standards activities. Procedure aligns with Part
for: A of the EPBC Act Policy
Marine fauna Statement 2.1 -
observation. Interaction between
Soft-start, offshore seismic
operational and exploration and whales.
shut-down
protocols®.
Low visibility and
night-time
operations.
DR-CM- MODU Planned Reduces noise Operational costs Adopted- benefits in
012 Maintenance System | emissions from the and labour or access reducing noise impacts.
MODU because requirements of
equipment is undertaking
operating within its maintenance
parameters
DR-CM- Vessel Planned Ensures equipment Costs are standard Adopted- benefits in
013 Maintenance System | which generates for routine PMS reducing noise impacts.
(PMS) to maintain noise is operating
vessel DP, engines optimally and
and machinery sound sources
levels are
appropriately
verified and within
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Control

Control Measure

Measure
Reference

[\ [

Environmental
Benefit

Potential Cost/Issues

Santos

Evaluation

desired operating
range.

N/A Heterodyne The hDVS can result | This technology may Rejected — The worst case
distributed vibration in a reduction in be feasible for the option of using VSP has
sensing (hDVS) time spent by the well but availability been retained for this well
technology MODU on location cannot be in the event that this

undertaking VSP guaranteed until the equipment is not
(and subsequent schedule is available.
cost reduction), and | confirmed.

reduction in the

number of air-gun

shots required for

the activity,

therefore

decreasing the

marine fauna

exposure time to

underwater noise.

N/A Dedicated Marine Improved ability to Additional cost of Rejected — Cost
Fauna Observer on spot and identify contracting several disproportionate to
vessels! marine fauna at risk | specialist Marine increase in environmental

of impact by vessel Fauna Observers benefit and given that
noise. while the risk to all crew member will be
listed marine fauna observing for marine
cannot be reduced fauna during MODU VSP
due to variability in activities.
timing of
environmentally
sensitive periods and
unpredictable
presence of some
species.
N/A Site specific acoustic The distance at Additional cost to Rejected — The cost
modelling* which fauna could contract consultant associated with site

experience to develop a model specific modelling,
behavioural and produce outweighs any
impacts can be predicted noise environmental benefit,
predicted and outputs. and no further controls
compared to can be implemented to
literary reduce vessel noise or VSP
publications. other than not
Additional undertaking the activity.
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Control

Control Measure

Measure
Reference

[\ [

Environmental
Benefit

management
controls can then
be included if
required to support
an ALARP
justification and
reduce potential
impacts to marine
fauna.

Potential Cost/Issues

Santos

Evaluation

Given the potential
impacts are expected to
be minor 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 Noise management Impacts are No additional cost Rejected — The activity
plan? predicted to be other than negligible does not occur in any
minor (e.g. personnel costs of resting, foraging, calving
potential preparing and or confined migratory
temporary and reviewing the pathway for protected
minor behavioural management plan. cetacean species,
changes) therefore, therefore the cost
a management associated with the
plan, and development of a
associated management plan
management outweighs the little or no
controls, will have benefit for a short
little or no benefit duration activity which
in terms of has a minor impact (e.g.,
outcomes i.e. potential temporary and
reducing impacts minor behavioural
further. changes).
N/A Use of Passive Improve detection Costs of PAM Rejected — Cost
acoustic monitoring of some sensitive operators. disproportionate to
(PAM)? receptors. Operational costs of increase in environmental
shutdowns benefit given the low-level
potentially behavioural response
prolonging the expected. Limited ability
activity. of PAM to detect
cetaceans would provide
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Control

Control Measure

Measure
Reference

[\ [

Environmental
Benefit

Potential Cost/Issues

Santos

Evaluation

little benefit to the species
expected to be present.

to avoid coinciding
with sensitive
periods for marine
fauna present in the
operational area.

impacts from noise
emissions during
environmentally
sensitive periods
for listed marine
fauna.

or delaying activity
schedule. 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.

N/A Verification of noise Allow Costs of deploying Rejected — Relatively short
levels implementation of noise monitoring duration of the activity
adaptive equipment and (~75 days) would prevent
management processing of data. noise verification being
controls should completed before the
impact be greater activity is finished. Cost
than expected. disproportionate to
increase in environmental
benefit given the rapid
reduction in noise levels
from vessels and the low-
level behavioural response
expected.
N/A Operational activities | Reduce risk of High cost in moving Rejected — Given the

minimal risk of impacts to
threatened species (e.g.
whales, whale sharks and
turtles) occurring, the
financial and
environmental costs of
amending the activity
schedule to suit multiple
sensitivity windows is
deemed grossly
disproportionate to low
environmental benefits.

1 As recommended in ‘Approved Conservation Advice for Megaptera novaeangliae (humpback whale) (2015)’
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6.4.4 Environmental Impact Assessment

Table 6-15: Impacts and Consequence Ranking — Noise Emissions

Receptor Consequence Level

Acoustic Disturbance

Threatened, While the level of noise expected from temporary and intermittent operational activities
migratory or local has the potential to cause physical injury to marine fauna, most species that may transit
fauna 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 (approximately 1 km from the MODU/support vessels, 2.42 km from VSP
operations) 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.

The operational area overlaps a humpback whale migration BIA. Due to behavioural
responses to noise within the operational area, humpback whales may be displaced from a
small proportion of the BIA. However, the area of overall represents a small proportion of
the BIA width, which is unlikely to present a barrier to movement or disrupt migratory
pathways or behaviour. The main migration path during the northward migration (July to
October) of the humpback whale is centred along the 200 m bathymetric contour (Jenner
et al., 2001), which is unlikely to intercept the operational area where the noise emissions
occur. In addition, a pygmy blue whale BIA for distribution and whale shark foraging BIA
overlaps the operational area, however displacement of pygmy blue whales and whale
sharks is not expected.

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.

Given the generally low level of noise expected from the MODU, vessels, helicopters and
associated activities, and the relatively short duration of noise emissions, 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 Il - Minor.

Physical environment | Not applicable — Noise emissions will not impact the physical environment / habitats, apart

or habitat from increasing ambient noise levels which is considered under other receptors.
Threatened Not applicable — No threatened ecological communities identified in the area over which
ecological noise emissions are expected.

communities

Protected areas Not applicable — Noise levels are not expected to impact on habitats or species at a
population or community level.

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
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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 area within the area expected to be impacted by noise. The nearest
recreation area is the Dampier Archipelago (~¥60 km from Dancer-1 well).

Overall worst-case
consequence

Il - Minor

6.4.5 Demonstration of ALARP

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 reducing the likelihood of noise impacts to sensitive receptors.

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 12 - 18 hours, but cannot be eliminated as it is utilised for
obtaining necessary geological data. The use of an alternative technology (heterodyne distributed vibration
sensing (hDVS) technology) 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 the well but availability cannot be guaranteed, therefore the use of hDVS
has to be rejected. Consistent with EPBC Act Policy Statement 2.1 (Part A), Environmental Checklist for MODU
Seismic Operations [DR-CM-011] will reduce the risk of impacts to marine fauna from VSP.

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 (Commonwealth of Australia, 2017a) when developing these controls to
minimise noise impacts on marine turtles.

Significant impacts are not expected on fauna, including cetaceans and turtles, and the assessed residual
consequence for this impact is Il- Minor. Additional control measures were considered but rejected since the
associated cost or effort was grossly disproportionate to any benefit (see Section 6.4.3). Therefore, the
impact from noise associated with the activities is ALARP.

6.4.6 Acceptability Evaluation

Is the consequence ranked as | (Negligible) or I Yes — maximum consequence from noise emissions is Il
(Minor)? (Minor).

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

Yes — Controls implemented during the Activity will minimise
the potential impacts to species identified in Recovery Plans
as having the potential to be impacted by noise emissions.
Relevant species Recovery Plans, Conservation Management
Are risks and impacts consistent with relevant Plans and management actions including:

legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and

+ Recovery Plan for Marine Turtles in Australia
(Commonwealth of Australia 2017a),

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

Australian marine park zoning objectives)?

+ Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d) and

+ Conservation Management Plan for Blue Whales (DoE,
2015a).

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

Are risks and impacts consistent with

. 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 a short period (maximum of 75 days) in a remote offshore
location with a relatively low probability of encountering significant numbers of noise sensitive fauna.

Minimal behavioural changes are expected from all marine fauna in the operational area, and therefore the
negligible impacts expected from these noise sources are considered environmentally acceptable. No long-
term harm is expected to result to EPBC listed marine fauna during operational activities. Through adherence
to Santos’ Protected Marine Fauna Interaction and Sighting Procedure (EA-91-11-00003), which drives
compliance with EPBC Policy Statement Part 8, the Activity is considered acceptable to undertake in the area.
In addition, no concerns from stakeholders (including fisheries) have been raised to indicate that the activity
will have any unacceptable impacts to socio-economic receptors.

The activity that will generate noise are standard offshore industry practice and the potential impacts well
documented. With the controls proposed 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, the potential consequences of impacts to noise sensitive
receptors in the area, including internesting flatback turtles are assessed to be Il- Minor and ALARP.
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6.5 Atmospheric Emissions

6.5.1 Description of Event

Atmospheric emissions will occur as a result of:
+ MODU operations
+ Vessel operations

Gaseous greenhouse gas (GHG) emissions, such as carbon dioxide (CO2), methane (CHs) and nitrous
oxide (N20), along with non-GHG emissions, such as sulphur oxides (SOX) and nitrogen oxides (NOX),
are discharged to the atmosphere during continued operations of the MODU and vessel engines,
helicopters, generators, mobile and fixed plant, and equipment.

The MODU and support vessels may utilise ozone-depleting substances (ODS) in closed-system
rechargeable refrigeration systems. There is no plan to release ODS to the atmosphere.

Support vessels may also use an incinerator to manage wastes but will not incinerate inside the
500 m PSZ 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.

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 For the duration of the Activity, as described in Section 2.2.

6.5.2 Nature and Scale of Environmental Impacts

Potential receptors: Physical environment (air quality and climate).

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 SOX,
can lead to a reduction in local air quality. GHG emissions are recognised to also contribute to the greenhouse
gas emissions loading globally.

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 and incineration in such
remote locations will not impact on air quality in coastal towns, the nearest being Dampier (~¥60 km south-
south east). 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.

Accidental release and fugitive emissions of ODS has the potential to contribute to ozone layer depletion.
Maintenance of refrigeration systems containing ODS is on a routine, but infrequent basis, and with controls
implemented, the likelihood of an accidental ODS release of material volume is considered rare.

Potential impacts are expected to be short-term, and relate to localised reduction in air quality, limited to
the immediate vicinity of the emissions release. Atmospheric emission impacts are not expected to have
direct or cumulative impacts on sensitive environmental receptors or be above National Environmental
Protection (Ambient Air Quality) measures.

6.5.3 Environmental Performance Outcomes and Control Measures

The EPOs relating to this event include:
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+ No unplanned objects, emissions or discharges to sea or air [DR-EP0-04]; and

Santos

+ Reduce impacts to air and water quality from planned discharges and emissions from operational

activities [DR-EPO-06].

The control measures for this event are shown in Table 6-16, and the EPS’ and measurement criteria for the

EPOs are described in Section 8.4.

Table 6-16: Control Measure Evaluation for Atmospheric Emissions

Control
Measure
Reference
No.

Standard Controls

Control Measure

Environmental Benefit

Potential Cost/Issues

Evaluation

DR-CM- International Air Ensure vessels are No additional costs, as Adopted — Benefit of
014 pollution operating with acceptable | this is a regulatory ensuring vessel is
prevention emissions as per requirement. compliant outweighs
certification international standards. the minimal costs and
Ensure compliance with itis a legislated
Australian Marine Orders requirement.
as appropriate for vessel
class.
DR-CM- Fuel oil quality Ensure vessels are No additional costs, as Adopted — no
015 operating with acceptable | this is a regulatory additional costs
emissions for vessel class requirement.
as per Australian
standards.
DR-CM- Ozone-depleting Reduces probability of Personnel cost of Adopted — Benefit of
016 substance (ODS) potential impacts to air maintaining ozone- ensuring no ozone-
handling quality due to ozone- depleting substance depleting substance
procedures depleting substance record book or release outweighs
emissions. recording system. the minimal costs.
DR-CM- Vessel Ensure vessel is running No additional costs, is Adopted — no
017 machinery, efficiency and are per industry best practice. additional costs
equipment and manufacture
maintenance specifications. As such
routine maintenance
endeavours to ensure
emissions are minimal.
DR-CM- Bulk solid Nil Health and safety Adopted — The health
018 transfer requirement to prevent and safety
procedure tank over-pressure. requirement
outweigh the
negligible
environmental
impact.
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation

Measure

Reference

No.

DR-CM- Waste Reduces the potential for Personnel cost of Adopted — Negligible

019 incinerator emissions or particulates maintaining waste environmental
by ensuring only records and training of impact outweighs the
permissible waste is staff. costs associated with
incinerated as per transporting waste to
Australian Marine Order shore for landfill.

97. No incineration within
the 500 m PSZ shall occur.

DR-CM- Fuel oil quality Reduces emissions Operational costs of Adopted —

015 through use of low- refuelling. Environmental
sulphur fuel in benefit outweighs
accordance with costanditisa
MARPOL. legislated

requirement.

N/A No bulk product Reduces probability of Bulk product is required | Rejected — Not
(powder) potential impacts to air to perform the activity feasible.
transfers. quality from and transfers of bulk

unintentional 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 Removes all emissions Increase in health risk Rejected — Health
during vessel- associated with from storage of wastes. and safety risks
based operations | incineration activities Limited space available outweigh the benefit
activities during the Project to store additional given the offshore

waste, additional trips location.

to shore would be Cost associated with

required to transport transporting waste to

waste. Increase in risk shore for landfill or

due to transfers incineration

(increased fuel usage, outweighs onboard

potential increase in incineration.

collision risk, disposal Incineration on the

on land). vessels (outside the
500 m PSZ around
the MODU) is a
permitted maritime
operation.
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Control Measure

Measure
Reference

[\ [

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

Santos Ltd |

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).
6.5.4 Environmental Impact Assessment

Table 6-17: Impacts and Consequence Ranking — Atmospheric Emissions

Receptor

Air emissions

Consequence Level

Threatened, migratory
or local fauna

Emissions from the Activity are relatively small and will, under normal circumstances
quickly dissipate into the surrounding atmosphere.

Any potential impacts are not expected to result in a decrease in local population sizes
particularly to seabirds or disruption to breeding cycles. The consequence of air
emissions to fauna is | (Negligible).

Physical environment or
habitat

The activity will occur in the open ocean and offshore waters, the combustion of fuels
and venting and rare ODS releases in such a remote location 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. Therefore, the consequence level is assessed as |
(Negligible).
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Threatened ecological

communities Not applicable — these receptors will not be impacted by air emissions.

Protected areas

Socio-economic As the activities occur in offshore waters, the combustion of fuels and ODS releases in
receptors these remote locations 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 vessels. The consequence is
assessed as | (Negligible).

Worst-case | - Negligible
consequence level

6.5.5 Demonstration of ALARP

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.

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 PSZ 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. Since incineration is a permitted
maritime operation in accordance with Marine Order 97 (reflecting International Convention for the
Prevention of Pollution from Ships (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) 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 6.5.3. Therefore, it is considered that the impact of
the activities conducted is ALARP.

6.5.6 Acceptability Evaluation

Is the consequence ranked as | (Negligible) or I Yes — maximum consequence from atmospheric
(Minor) emissions is | (Negligible).

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

Yes — activity evaluated in accordance with Santos’
Are risks and impacts consistent with the principles of Environmental Hazard Identification and Assessment
ecological sustainable development (ESD)? Procedure, which considers principles of ecologically
sustainable development.
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Are risks and impacts consistent with relevant

(T BT L O EL G ELRETLEET ) T LEET e R G Yes — pursuant to Marine Order 97 (Marine pollution
guidelines and codes of practice (including species prevention — air pollution), which gives effect under
recovery plans, threat abatement plans, conservation Australian law to Australian Marine Order 97.

advice and Australian Marine Park zoning objectives)?

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

Are risks and impacts consistent with stakeholder
expectations?

Yes — no concerns raised.

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

Yes — see ALARP above.

Atmospheric emissions from vessels are permissible under the Protection of the Sea (Prevention of Pollution
from Ships) Act 1983, which is enacted in Australian waters by Marine Order 97 (Marine pollution prevention
— air pollution) (which also reflects MARPOL Annex VI requirements). This is an internationally accepted
standard that is utilised industry wide, and compliance with Australian Marine Order 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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6.6 Planned Operational Discharges
6.6.1 Description of Event

Planned operational discharges will occur as a result of:
+ Vessel Operations

+ MODU Operations

Discharges will include (refer to Table 6-18):

+ Sewage and grey water disposal;

+ Putrescible waste disposal;

+ Desalination brine disposal;

+ Cooling water disposal;

+ Boiler blowdown water;

+ Deck drainage disposal; and

+ Bilge water disposal;

Planned operational discharges will be treated in compliance with relevant legislation.

Impacts associated with planned operational discharges are typically restricted to the operational
area, given the low quantities of discharge and the short duration of the activity.

The small volumes discharged may cause localised nutrient enrichment, organic and particulate

Extent . L. . . . L
loading, toxic impacts to marine fauna, thermal impacts and increased salinity.

For the duration of the Activity, as described in Section 2.2; water quality conditions will return to
normal within minutes to hours of cessation of discharges.

Duration

6.6.1.1 MODU and Vessel Operations

MODU and support vessels will discharge planned operational discharges within the operational area. A
description of each discharge stream is provided in Table 6-18.

Table 6-18: Planned Operational Discharges from Vessel Operations

Discharge Description

Sewage and grey | The volume of sewage is directly proportional to the number of persons on-board the MODU

water and support vessels. Approximately 0.04 and 0.45 m? of sewage/ greywater will be generated
per person per day (EMSA, 2016). Treated sewage will be disposed in accordance with Marine
Order 96 (Marine pollution prevention — sewage) requirements.

Putrescible Food scraps are generated onboard vessels (approximately 1 L of food waste per person per
waste day). The scraps are macerated and discharged within the operational area as permitted
under the Marine Order requirements.

Cooling water Seawater is used 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
vary depending upon the vessel’s engine workload and activity.
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Brine Brine generated from the water supply systems on-board the MODU and support vessels will
be discharged to the ocean at a salinity of approximately 10% higher than seawater. The
volume of the discharge is dependent on the requirement for fresh (or potable) water and
would vary between vessels and the number of people on-board.

Deck drainage Deck drainage from rainfall or wash-down operations would discharge to the marine

and bilge environment. The deck drainage would contain particulate matter and residual chemicals
such as cleaning chemicals, oil and grease. While in the operational area, the MODU and
support vessels may discharge oily water after treatment to 15 parts per million (ppm) via
Australian Marine Orders-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.

Assessment of the spillage of hydrocarbons and other environmentally hazardous chemicals
and liquid waste are discussed in Section 7.5 and 7.6.

6.6.2 Nature and Scale of Environmental Impacts

The potential environmental impacts from routine vessel discharges include:

temporary localised decline in water quality in the immediate vicinity of the discharge;
localised increase in Biological Oxygen Demand (BOD);

localised increase in turbidity of surrounding waters;

temporary and localised increase in sea surface water temperature; and

+ + + + o+

temporary and localised increase in sea surface salinity.
Potential receptors: Water Quality, Fish (Pelagic) & Sharks, Marine Mammals, Marine Turtles and Seabirds

Planned discharges associated with the activity will be small and intermittent, with volumes dependent on a
range of variables. The discharge point will be the same discharge point from the MODU for the short-term
duration of the activity (maximum of 75 days), while the support vessels will be frequently moving, as the
vessels will not be stationary for long periods. The discharge of non-hazardous wastes to the marine
environment may result in a localised reduction in water quality in the vicinity of the release location. The
discharges are expected to be dispersed and diluted rapidly, with concentrations of discharges significantly
dropping within a short distance from the discharge point. Changes to ambient water quality outside of the
operational area is considered unlikely to occur.

6.6.2.1 Eutrophication

The discharges of treated sewage and grey water may result in localised increases in nutrient concentrations,
exert BOD on the receiving waters and may promote localised elevated levels of phytoplankton and bacteria
activity due to nutrient inputs. However, dispersion and dilution of discharges is expected to be rapid as the
discharges are of low volume and short duration (maximum of 75 days), and the operational area is located
in deep offshore waters dominated by open ocean currents, resulting in short-term changes to the surface
water quality within the operational area.

6.6.2.2 Changes to Predator-Prey Dynamics

The discharge of sewage and macerated food wastes will create a localised and temporary food source and
may attract scavenging marine fauna or seabirds to the source which in turn can attract predatory species.
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Discharges will be localised and temporary as they will be quickly broken down by a combination of microbial
action, consumed by scavenging fauna and/or dispersed by wave action and local ocean currents. This is likely
to limit the impacts of putrescible waste discharges to within the vicinity of the discharge and to be temporary
in nature.

6.6.2.3 Salinity Increases

The desalination of seawater results in a discharge of brine with a slightly elevated salinity (around 10%
higher than seawater). Once discharged to the marine environment, the desalination brine, being of greater
density than seawater, will sink and disperse in the currents. On average, seawater has a salt concentration
of 35 parts per thousand (ppt). The volume of the discharge is dependent on the requirement for fresh (or
potable) water and the number of people on board the MODU and support vessels.

Most marine species are able to tolerate short-term fluctuations in salinity in the order of 20-30% (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 increases and, open water surrounding the MODU
and support vessels, impact on the water quality in the operational area is expected to be negligible,
temporary and localised.

6.6.2.4 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.

A study undertaken by Woodside (2008) detailed temperature dispersion modelling shows that the water
temperature of discharged water will decrease rapidly as it mixes with the receiving waters. It identified
discharge waters were less than 1°C (degrees Celsius) above background levels within 100 m (horizontally)
of the discharge point. Vertically, the discharge will be within background levels within 10 m of the discharge
point (Woodside 2008).

Given the relatively short duration of the activity (maximum of 75 days), low volume of cooling water,
temperature differential, the deep open water surrounding the vessels, impact on water quality is expected
to be low and short-term and within the immediate vicinity of the discharge.

6.6.2.5 Oily Water

Oily water discharged from MODU will be treated to a concentration (<15 ppm of oil content) that will
unlikely lead to any impacts to the receiving environment. Modelling by Shell (2010) indicates that upon
release, hydrocarbon and other chemical concentrations are rapidly diluted and expected to be below
Predicted No Effect Concentration (PNEC) within a relatively short period of time, within less than 100 m of
the discharge. That is, the concentration of any bilge or deck drainage discharge will rapidly fall below levels
which will adversely affect the marine environment and will most likely not occur during long-term or short-
term exposures.

6.6.3 Environmental Performance Outcomes and Control Measures
The EPOs relating to this event include:
+ No unplanned objects, emissions or discharges to sea or air. [DR-EPO-04];

+ Noinjury or mortality to EPBC Act and WA Biodiversity Conservation Act 2016 listed marine fauna during
operational activities. [DR-EPO-05]; and
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+ Reduce impacts to air and water quality from planned discharges and emissions from operational

activities [DR-EPO-06].

The control measures considered for this event are shown in Table 6-19, and EPS’ and measurement criteria
for the EPOs are described in Section 8.4.

Table 6-19: Control Measure Evaluation for Planned Operational Discharges

Control Control Measure
Measure
Reference

[\ [o

Standard Controls

Environmental Benefit

Potential
Cost/Issues

Evaluation

DR-CM- Waste (garbage) Reduces probability of Personnel cost of Adopted — Benefits of
020 management garbage being pre-mobilisation ensuring
procedure. discharged to sea, audits and MODU/vessel is

reducing potential inspections, and in compliant outweigh
impacts to marine reporting discharge the minimal costs of
fauna. Stipulates levels personnel time and it
putrescible waste is a legislated
disposal conditions and requirement.
limitations.
Provides compliance
with Marine Order 95
(Marine pollution
prevention — garbage).

DR-CM- Operations chemical Aids in the process of Cost associated with | Adopted —

043 selection procedure chemical management implementation of Environmental benefit
that reduces the impact procedure. of using lower toxicity
of operational chemical | Range of chemicals chemicals outweighs
discharges to sea from reduced with procedural
the MODU (excluding potentially higher implementation costs.
drilling, completions costs for alternative
and cement chemicals). products.

Only environmentally
acceptable products are
used.

DR-CM- Deck cleaning and Improves water quality Personnel costs of Adopted — Benefits of

022 product selection. discharge (reduced implementing, ensuring
toxicity) to the marine potential additional MODU/vessels are
environment. cost and delays of compliant and those
Those deck cleaning chemical deck cleaning
products planned to be | Substitution. products planned to
released to sea meet be released to sea
the criteria for not being meet Australian
harmful to the marine Marine Orders
environment according criteria.
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Control Control Measure Environmental Benefit Potential Evaluation
Measure Cost/Issues

Reference
No.

to Australian Marine
Orders.
DR-CM- Sewage treatment Reduces potential Personnel cost in Adopted — Benefits of
023 system. impacts of ensuring vessel ensuring
inappropriate discharge certificates are in MODU/vessel is
of sewage. place during MODU/ | compliant outweigh
Provides compliance vessel contracting the minimal costs of
with Marine Order 96 and in pre- personnel time and it
(Marine pollution mobilisation audits is a legislated
prevention — sewage). and inspections, and | requirement.
in reporting
discharge levels.
DR-CM- Oily water treatment Reduces potential Time and personnel Adopted — Benefits of
024 system. impacts of planned costs in maintaining ensuring
discharge of oily water oil record book. MODU/vessel is
to the environment. compliant outweigh
Provides compliance the minimal costs of
with Marine Order 91 personnel time and it
(Marine pollution is a legislated
prevention - oil). requirement.

DR-CM- General chemical Reduces potential for Personnel time Adopted- Benefits of

025 management inappropriate discharge associated with ensuring
procedures. of water at sea, through | vessel inspection MODU/vessel is

appropriate handling, to | and implementation. | compliant outweigh
maintain planned the minimal costs of
discharges to sea meet personnel time and it
the criteria for not being is a legislated
harmful to the marine requirement.
environment.

DR-CM- Shipboard Qil Clean up of Personnel time Adopted — benefits of

026 Pollution Emergency hydrocarbon spills to associated with ensuring procedures
Plan (SOPEP). deck in accordance with | maintaining SOPEP are followed and

vessel SOPEP reduces stocks and measures

potential impacts of appropriate waste implemented and that

inappropriate discharge disposal. the MODU/vessel is

of water to sea. compliant outweighs
the costs.

N/A Discharge point for Reduce potential High costs Rejected — Cost
cooling water impacts associated with associated with outweighs the benefit
discharges, restricted discharge of higher modifications to given the low impact
to above sea level to temperature water into MODU and vessels. expected from
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Evaluation

Potential
Cost/Issues

Control Control Measure Environmental Benefit
Measure

Reference

[\ [

allow it to cool the marine May not be feasible planned discharges

further before mixing | environment. with some MODUs. and high potential

at sea surface. Reduction in impacts from risk
temperature would transfer. Discharge of
be minimal cooling water
compared to cost of permitted maritime
altering the practice.
discharge height.

N/A Storage of all wastes Would eliminate any Storage space Rejected- Cost
on-board (e.g. oily discharge to sea, required for outweighs the benefit
water and sewage) reducing potential containment of given the low impact
for disposal onshore. impacts to the marine waste, resulting in expected from

environment requirement for planned discharges.
transfers to vessels
resulting in
increased potential
impacts and risks.
Increased transfers
canresultin
increased fuel usage,
increased safety
risks to personnel
during transfer (e.g.
crushing between
skips), increase in
crane movements.

N/A Storage of cooling Eliminates risks to Increased fuel Rejected - cost
and brine water receiving environment consumption and associated with fuel
onboard, prior to associated with increased and emissions
discharge onshore deteriorating water atmospheric disproportionate to

quality as a emissions, risk and costs of
consequence of activity associated with discharging within
cooling water and brine vessel transit to port | approved conditions.
by avoiding to unload the
requirement to wastes, and by land
discharge. transport to the

nearest disposal

facility. Increased

energy consumption

and atmospheric

emissions would

also result from the

disposal (e.g.

incineration,
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Control Measure

Santos

Evaluation

Potential
Cost/Issues

Environmental Benefit

[\ [

treatment etc.) of
the wastes on land.

NA

Mandatory closed
drain system to
prevent deck
drainage discharged
overboard.

Eliminates risk of oily
water from deck being
discharged overboard
without treatment.
Ensures wastewater is
directed to OWTS for
treatment prior to
discharge.

Increased cost due
to treatment system
required,
modifications to
MODU, vessels,
storage space
required for
containment of

Rejected — Cost
outweighs the benefit
given the low impact
expected from
planned discharges
and high potential
impacts from risk
transfer.

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.

6.6.4 Environmental Impact Assessment

Table 6-20: Impact and Consequence Ranking — Planned Operational Discharges

Receptor

Consequence Level

Operational discharges

Threatened, migratory or
local fauna

Physical environment or
habitat

Operational discharges in the same location for an extended period of time may
result in significant water quality perturbations and alteration to marine fauna
behaviour. Sensitive receptors that may be impacted include fish at surface, marine
turtles and mammals, and seabirds. Any effects on water quality are expected to be
within the surface waters only and have no effect on seabed receptors. Given that
the activity will be for a limited duration and is located ~60 km from the nearest
shoreline (Legendre Island and Huay Island), impacts will be limited to short-term
water quality impacts and temporary behavioural effects observed in fish, marine
mammals, sharks and seabirds. Impacts to water quality will be experienced in the
discharge mixing zone which will be localised and will occur only as long as the
discharges occur (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
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Receptor ‘ Consequence Level

disruption of habitat critical / disruption to the breeding cycle / introduction of
disease.

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 I- (Negligible).

Socio-economic receptors Not applicable — planned operational discharges are not expected to impact on
socio-economic receptors.

No stakeholder concerns have been raised regarding this event.

Threatened ecological Not applicable — No threatened ecological communities identified in the area over
communities which operational discharges are expected.
Protected areas Not applicable — No protected areas are identified in the area over which

operational discharges are expected.

Overall worst-case

| - Negligible
consequence e

6.6.5 Demonstration of ALARP

Santos uses a risk-based approach to select chemical products ranked under the Offshore Chemical
Notification Scheme (OCNS). Central to the fluid selection process is the use of the OCNS. This scheme lists
and ranks all chemicals used in the exploration, exploitation, and associated offshore processing of petroleum
on the United Kingdom (UK) Continental Shelf. Santos uses chemicals with the least environmental impact,
as determined under the OCNS ranking as a Gold and Silver for chemicals that can be ranked using the
Chemical Hazard and Risk Management (CHARM) model, or E and D for chemicals not applicable to the
CHARM model (i.e., inorganic substances, hydraulic fluids or chemicals used only in pipelines).

The OCNS system uses the ecotoxicity data for offshore chemical products to assess the potential
environmental risk in the marine environment. The least environmentally hazardous grade is Gold (CHARM
assessed) and E (through a non-CHARM assessment). The OCNS system requires bioaccumulation and
biodegradation data and aquatic toxicity data from three trophic levels (algae, crustaceans and fish) to
predict the potential ecosystem risk and, in turn, rank the product by hazard quotient.

Santos Operations Chemical Selection, Evaluation and Approval Procedure (EA-91-11-10001) requires that
chemicals for use and discharge are CHARM rated Gold or Silver, or non-CHARM rated E or D. To achieve
these rankings, the chemicals have the least environmental impact in terms of ecotoxicity, biodegradation
and bioaccumulation. If they are not highly rated (Gold/Silver/D/E) and no alternative is available, a risk
assessment is conducted providing justification for their use. Any chemicals which are not OCNS CHARM or
non-CHARM-able rated are risk assessed through the procedure (EA-91-11-00001) to provide for a product
that is environmentally acceptable for discharge to the marine environment.

All operations chemicals potentially discharged to sea during the activity will conform to the Santos
Operations Chemical Selection, Evaluation and Approval Procedure (EA-91-11-10001) with all chemicals
identified and assessed by the Santos Environment Department prior to commencement of the activity.

MODU and vessel presence is required to undertake the activity and the associated generation of operational
wastes cannot be eliminated. Onboard treatment of most wastes and their subsequent discharge to the
marine environment is considered to be the most environmentally sound method of disposal, considering
that the waste streams will either be treated to a level unlikely to cause significant environmental harm or
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will be of a nature not considered to pose significant risk to the receiving environment. In addition, they will
meet legislated requirements, where applicable.

With the control measures adopted, the assessed residual consequence for this impact is I- (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 6.6.3. Therefore, it is

considered that the impact of operational discharges is ALARP.

6.

6.6 Acceptability Evaluation

Is the consequence ranked as | (Negligible) or Il
(Minor)

Is further information required in the consequence
assessment?

Are risks and impacts consistent with the principles of
ecological sustainable development (ESD)?

Yes — maximum consequence from planned operational
discharges is | (Negligible).

No — potential impacts and risks are well understood
through the information available.

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically

sustainable development.

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)?

Yes - management consistent with the Protection of the
Sea (Prevention of Pollution from Ships) Act 1983,
which in Australian waters is enacted by the Marine
Orders.

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Yes —aligns with Santos’ Environmental, Health and
Safety Policy.

Are risks and impacts consistent with stakeholder

tati > Yes — no concerns raised.
expectations:

Are performance standards such that the impact or

Yes — ALARP above.
risk is considered to be ALARP? esTsee above

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
Australian Marine Orders requirements respectively, and is enacted by:

+  Marine Order 91 (Marine pollution prevention — oil);
+  Marine Order 96 (Marine pollution prevention — sewage); and
+  Marine Order 95 (Marine pollution prevention — garbage).

The operational discharges are not expected to significantly impact the receiving environment given the
management controls proposed, including compliance with all relevant Marine Orders requirements. The
Marine Orders are considered to be the most appropriate standard given that the nature and scale of the
events is expected to reduce the potential for environmental impacts to a level that is considered ALARP and
environmentally acceptable.
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6.7 Planned Drilling Discharges
6.7.1 Description of Event

During drilling operations, drilling discharges including drilled solids or cuttings, drilling fluids and
solid additives (e.g., barite), brine and cement chemicals are expected. Depending on the stage of
activity, discharges may occur at the sea surface and/or seabed.

+ Drilling fluids and cuttings

The top hole and surface hole sections will be drilled ‘riserless’ using seawater and pre-hydrated
gel (PHG) sweeps to clean the hole. Drilled cuttings and drilling fluid (e.g., seawater and sweeps)
will be discharge directly to the seabed while drilling the top hole section and just below the sea
surface (from the ported joint) while drilling the surface hole section.

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) water-
based mud (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 will be comprised of water or brine (>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.

+ Drilling chemicals

Chemicals required for drilling operations include, but are not limited to, brines, clays (such as
bentonite), 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.

Santos’ Drilling Fluids and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007) will
ensure that only environmentally acceptable products are used.

+ Residual drilling fluid discharges

The top hole and surface hole sections will be drilled with seawater and PHG 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 at the seabed (top hole section) or just
below the sea surface (surface hole section). 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, if 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 surface casing to the MODU
continuously.

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.

+ Tank cleaning
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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.

+ Cement operations

Cement will be used to fix casing strings in place, should drilling difficulties occur (e.g., well re-
spud, side-track, lost circulation), and to form cement plugs as permanent barriers when
abandoning the well. Three primary casing cement jobs are planned for cementing the conductor,
surface casing and intermediate casing in place. These cement jobs will provide a structural base
for the well and are critical to well integrity.

Minor volumes of cement will be released at the seabed during installation of the main conductor
(estimated 30 m3 maximum overspill). This will harden immediately at the seabed, with no re-
suspension expected. Once the main conductor and the surface casing have been installed, all
further displaced fluids will be returned to the MODU. 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. Cement spacer in well returns and residual surface tank volumes will also be
discharged to sea during cementing operations.

Excess cement (and dry bulks) will be discharged as a liquid over the edge (i.e. discharged to the
surface).

+ Plug and abandonment

The well will be permanently P&A’d by installing and testing down hole barriers (cement plugs)
prior to severing casing below seabed (mudline).

+ Bulk products

Once the well has been P&A’d, 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 6-21.

During the activity, the following estimated and approximate drilling discharges to the marine
environment could be expected from drilling of the Dancer-1 well:

+ 60 m3 of drill cuttings discharged to the seabed (top hole section);

265 m3 of drill cuttings discharged just below the sea surface (surface hole section);

360 m?3 of drill cuttings discharged at sea surface (remaining well sections);

5,000 m3 of water-based drilling fluids discharged at sea surface;

250 m?3 of inhibited seawater discharged at seabed (based on surface hole suspensions);
5,500 m3 of seawater/ gel sweeps/ mud discharged at seabed (riserless surface hole section);
200 m3 of brine;

30 m? of cement (wet) discharged to seabed;

+ + + + + + + 4+

15 m? of cement (wet or set) discharged at sea surface (i.e., cement spacer, flushing tanks and
lines);

+ 30 m?® 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; and

+ 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.
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Cutting discharge volumes are calculated based on the expected section sizes and lengths. The
total volume of drilling fluid and cement is an estimate based on previous drilling and completion
programs.

In the case of drilling issues (e.g., re-spud, side-tracking, interval length change, etc.) or change to
the drilling program, the total volume of drill cuttings, drilling fluid, brine, and/ or cement may
decrease or increase. In the event of a re-spud or side-track, the above total volume would likely
double.

Aqueous-based LCM may also be pumped downhole at times. These materials may be lost to the
geological formation, remain downhole, or exit the well at the surface and be discharged from the
MODU.

Tracer dyes may also be used during cementing operations and for equipment leak detection.

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 6-21.

The larger drill cuttings are expected to settle directly around the MODU, whereas finer particles
associated with the drilling muds and cement discharges would be carried away with the
prevailing currents and eventually settle.

The seabed area affected by drill cuttings is expected to extend up to 1 km from the source,
although any environmental effects are expected to be restricted to within 50 m of the well.
Turbidity from drilling-related discharges is expected to affect water quality in the vicinity of the
MODU, albeit during a relatively short period of time.

Various drilling and cementing-related discharges will occur intermittently for the duration of the
activity, and may last for minutes (e.g., cleaning cement tanks) to several days (e.g., drill cuttings)
over the course of the drilling activity.

Duration

Table 6-21: Decision List for Management of Bulk Powders and Brines Remaining on the MODU at the
End of the Well Exploration?

Trigger Fate of Stock Reasoning

Well is not the last well
in the MODU schedule
and ongoing use of the
product is anticipated.

Retain stock

Stock will be retained on-board for use in
the next well or may be sent for
temporary storage on a supply vessel.

This option eliminates overboard
disposal.

These products are expensive. Santos’
preferred option is to use all stock in
subsequent wells in the MODU
schedule to minimise activity costs
and reduce discharges.

Well is the last well in
the MODU schedule
and the next Operator is
willing to buy the stock.

Sell stock

Stock will be retained on-board or may be
sent for temporary storage on a supply
vessel for used by the next Operator.

This option eliminates overboard
disposal.

It may be possible for Santos and the
next Operator using the MODU to
transfer ownership of the unmixed
stock. The implementation of this
option is dependent on demand and
commercial agreements.

Well is the last well in
the MODU schedule
and selling the stock to

Minimise stock

Santos will have measures in place to
reduce the stock requiring disposal at the
end of the activity.

Stock minimisation measures will be
put in place without compromising
the minimum bulk stock required for
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Trigger

the next Operator is not

an option.

Fate of Stock

This option requires some overboard

disposal.

Santos

Reasoning

well control or dealing with lost

circulation.

Well is the last well in
the MODU schedule,
selling the stock to the

Transfer stock to alternative MODU

This option eliminates overboard
disposal.

Stock can be transported to an
alternate MODU dependent on:

+ Santos has another MODU

next Operator is not an
option but another
Santos operated MODU
is in proximity and can
take on stock. + Travel distance and cost
associated with transporting the
stock to the alternative MODU
are not prohibiting; and

operating in the region;

+ Alternative MODU can use the
product;

+ Alternate MODU has the capacity
to take on additional stock.

All other disposal
options have been
exhausted.

Overboard disposal of stock Disposal volumes will be minimal due

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 120
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.

! Bulk powders include any of the following: barite, bentonite and cement.
6.7.2

Potential receptors: Physical environment (water quality, benthic habitat), fish (benthic & sharks, marine
mammals and marine turtles

Nature and Scale of Environmental Impacts

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.

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:

6.7.2.1 Water Quality — Turbidity

Drilling solids (i.e., cuttings), 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.
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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 (~63 m).

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 (slightly deeper water than WA-1-P) conservatively
predicted total suspended sediments could be detectable at a distance of 933 m from the MODU, with
concentrations at 2-3 milligrams per litre (mg/L) above background levels in the region predicted within the
immediate vicinity of the MODU (<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.

6.7.2.2 Water Quality — Toxicity

Cementing discharges (cement, cement slurry, additives and spacers, etc.) has 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).

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).
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Therefore, discharges associated with this activity are not expected to have long-term effects due to
bioaccumulation.

6.7.2.3 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. 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 ~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); and

+  Benthic monitoring at the Santos Van Gogh 3 well location (water depth ~350 m) reported sediment
deposition one month following drilling extended up to 180 m from the well location along the 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.

6.7.2.4 Dirilling Fluid and Chemical Selection

The Santos Drilling Fluid and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007) applies to
drilling, completion and cement chemicals used downhole during the planned operations. The procedure
defines the requirement for chemicals to meet the following criterion at the time of use to reduce
environmental risk and impact:
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+  Certified Gold, Silver, E or D through the OCNS; or

+  Pose Little or No Risk to the Environment (PLONOR) as listed by the Oslo and Paris Convention for the
Protection of the Marine Environment of the Northeast Atlantic (OSPAR); or

+  Risk assessed by Santos and deemed environmentally acceptable using Santos’ Santos Drilling Fluid and
Chemical Selection in Drilling Activities Procedure (EA-91-11-00007).

The criteria used for environmental acceptability includes aquatic toxicity, biodegradation and
bioaccumulation potential data. Where sufficient data is available, the chemical is risk assessed using the
OCNS non-CHARM Grouping method and chemicals that meet the selection criteria belonging to the OCNS
groups D or E are environmentally acceptable. According to the OCNS guidelines (CEFAS, 2010), the worst-
case initial OCNS grouping would be group B based on aquatic toxicity data of LC50 or EC50 > 1 to 10 ppm.
To obtain a final OCNS grouping of D, the chemical would need to be readily biodegradable (>60%
biodegradation in 28 days) and non-bioaccumulative (Log Pow <3 or BCF <100 and molecular weight > 700).
The best case initial OCNS grouping would be group E based on aquatic toxicity data of LC50/ EC50 >1,000
ppm. The best case final OCNS grouping would remain E with the chemical readily biodegradable and non-
bioaccumulative.

Where insufficient ecotoxicity data is available to assign a pseudo OCNS non-CHARM Group rating, but there
is sufficient ecotoxicity data available to determine the environmental hazard of the chemical, environmental
acceptability is based on:

+  Volume/ concentration;
+  Ultimate fate; and

+  Ecotoxicity data (aquatic toxicity, biodegradability and/ or bioaccumulation data where applicable; i.e.,
biodegradation and bioaccumulation potential are not applicable to inorganic substances).

6.7.2.5 Fish & Sharks, Marine Mammals and Marine Turtles

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 3-8). 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 marine
faunais expected to be 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.

A foraging BIA is within the operational area for the whale shark, however due to the small scale of the
activity and within the whale shark conservation advice (TSSC, 2015a), there are no threats to the species
regarding habitat degradation and change in water quality from drilling identified. Therefore, impacts to
whale sharks are not 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.
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A humpback whale migration and resting BIA, along with the pygmy blue whale distribution BIA are within
the operational area. As a result of the activity being only a short duration (~ 75 days) and a small scale along
with both whale species identified above have no threats related to a change in water quality from drilling
within their conservation advices and management plans. Therefore, impacts to humpback whales and
pygmy blue whales are not expected.

BIAs for the flatback turtles occurs within the operational area, including the internesting buffer and critical
habitat for the flatback turtle (Figure 3-8 and Figure 3-12). However, internesting activities typically occur
within shallower waters than those in the operational area (as discussed in Section 3.2.4.4) (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.

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 marine fauna
during operational activities. [DR-EPO-05]; and

+ Reduce impacts to air and water quality from planned discharges and emissions from operational
activities [DR-EPO-06].

The control measures considered for this activity are shown in Table 6-22 and EPS’ and measurement criteria
for the EPOs are described in Section 8.4.

Table 6-22: Control Measure Evaluation for Planned Drilling Discharges

Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference No

Standard Control Measures

DR-CM-021 Chemical selection | Aids in the process of Cost associated with | Adopted —
procedure for chemical management implementation of Environmental benefit
drilling that reduces the impact procedure. of using lower toxicity
completions and of drilling discharges to Range of chemicals chemicals outweigh
cementing sea. Only reduced with procedural
chemicals environmentally potentially higher implementation costs.
acceptable products are | cqsts for alternative
used. products.
DR-CM-027 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
system, thereby outweigh costs.
reducing the total
volume of mud lost to
sea.
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Measure

Reference No

Control Measure

Environmental Benefit

Potential Cost/Issues

Santos

Evaluation

DR-CM-028 Inventory control Requirements on what High cost associated Adopted — Benefits of

procedure residual fluids can be with implementing ensuring procedures
diverted overboard. procedure. are followed and
Checklists for Non- measures
aqueous fluid (NAF) and implemented
base oils being outweigh costs.
completed before
products are on MODU,
and the decision making
process for framework
for managing left over
bulk products.

N/A Early Establishes a closed Cost associated with | Rejected —In the
establishment of circulating mud system, change to well Dancer area of the
closed circulating hence provides an design. Carnarvon Basin the
system opportunity to re-use shallow formations

drilling fluids, thereby have lost circulation
reducing environmental tendencies. These
discharges. Does not zones are not at
reduce the volume of predictable depths
drilled cuttings and can occur
discharged to sea. randomly. Installing
extra casing strings
early in the well
construction adds
additional risk to
personnel (large OD
casing is heavy and
difficult to handle)
and significant cost
and does not
guarantee that a
closed circulating
system can be
maintained in shallow
formations.

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

turbidity plume. Potential delays if costs and operational
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Control Measure

Measure
Reference No

Environmental Benefit

Potential Cost/Issues

chute becomes
blocked. Higher
operational risk.
Increased depth of
concentrated
cuttings deposition
may inhibit infauna
recovery at seabed.

Santos

Evaluation

risk. Given the low
environmental impact
of the cuttings
discharged (due to the
chemicals selected)
and the short duration
of discharge in an area
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
shore of drilling/ discharges to sea, required for outweighs the benefit
cement waste and reducing potential containment of given the low impact
bulk product. impacts to marine waste; increase in expected from drilling
environment. transfers to vessels and cement
resulting in discharges and
increased potential increase in safety risks
impacts and risks. and additional costs.
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.
6.7.4 Environmental Impact Assessment

Table 6-23: Impact and Consequence Ranking — Planned Drilling Discharges

Receptor

Drilling and Cement Discharges

Consequence Level

Threatened,
migratory or local

fauna

No sensitive seabed features are expected within the area potentially impacted by drill
cuttings based on detailed surveys conducted in similar water depths within adjacent
permit areas.

Santos Ltd
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Disturbance to the seabed may have indirect impacts to protected fauna if the
disturbance leads to a reduction on habitat quality or food availability.

The areas of seabed that will be impacted are expected to include soft sediments with
scattered epifauna. These sediments are un-vegetated and likely to have sparse benthic
and epi-benthic communities with low biodiversity (refer to Section 3.2.2) and include
species with widespread regional distributions. Therefore, significant loss of habitat is not
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 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 the discharge location.

Habitat modification is identified as a potential threat to a number of marine fauna
species in relevant Recovery Plans and Conservation Advice (Table 3-8). However, the
area potentially impacted is small compared to the amount of habitat available and
therefore no long-term impacts to humpback whales, pygmy blue whales, whale sharks
and flatback turtles is expected. No decrease in local population size, area of occupancy
of species, loss or disruption of habitat critical or disruption to the breeding cycle of any
of these protected matters is expected. Overall, the consequence to marine fauna from
any of the drilling discharges is considered I-Negligible given the low toxicity of the drilling
and cement discharges and there are no significant impacts expected to threatened and
migratory fauna.

Physical environment | Local minor changes to soft sediment habitat will result from cuttings and associated

or habitat drilling 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
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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 I- Negligible.

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 are identified in the area where discharge effects
could occur.

Socio-economic Not applicable — No stakeholder concerns have been raised regarding this event.

receptors

Overall worst-case

I- Negligible
consequence level

6.7.5 Demonstration of ALARP

Drilling fluids and cementing are 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 |-Negligible. 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.

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 Table 6-22), 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.

With the control and management measures adopted, the assessed residual consequence for this impact is
I- Negligible. 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.

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 205 of 394



6.7.6 Acceptability Evaluation

Is the consequence ranked as | (Negligible) or Il
(Minor)

Is further information required in the consequence
assessment?

Are risks and impacts consistent with the
principles of ecological sustainable development
(ESD)?

Are risks and impacts consistent with relevant
legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and
Australian Marine Park zoning objectives)?

Are risks and impacts consistent with Santos’

Santos

Yes — maximum consequence from drilling and cement
discharges is I- Negligible.

No — potential impacts and risks are well understood
through the information available.

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically
sustainable development.

Yes — no legal or regulatory requirements regarding the
drilling and cement discharges. No relevant requirements
regarding this event in this area, given the localised nature
and extent of the operational activity.

Yes — aligns with Santos’ Environmental, Health and Safety

Environmental, Health and Safety Policy? Policy.

Are risks and impacts consistent with stakeholder

e pectat'ons? Yes — no concerns raised.
X | H

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

Yes — see ALARP above.

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 nearest land is ~60 km away from the proposed well location. No sensitive seabed features have
been identified in any of the surveys conducted at similar water depths within adjacent permit areas.

The seafloor of this area is strongly affected by cyclonic storms, and large tidal energy, which can re-suspend
sediments within the water column as well as move sediment across the seafloor. In this context, drilling
related discharges (in particular surface discharges) are expected to have minor effect on water quality as
the discharge plumes quickly dissipate with the prevailing currents. As such, the potential for impacts from
drilling discharges are predicted to be minor.

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 |- Negligible 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
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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

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, outlined in the Dancer-1 Exploration
Drilling Qil Pollution Emergency Plan (OPEP) (SO-00-BI-20002.02). Spill response will be under the
direction of the relevant Controlling Agency, as defined within the OPEP (Section 4.2), which may
be Santos and/or another agency. 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 deemed appropriate for the worst case oil spill scenarios
identified for the Activity are detailed in Table 6-7 of the OPEP and comprise:

+ Source control;

+ Monitor and evaluate (operational monitoring);
+ Mechanical Dispersion;

Protection and Deflection;

Shoreline Clean-up;

Oiled Wildlife Response;

Scientific Monitoring; and

+ + + + +

Waste Management.

While response strategies are intended to reduce the environmental consequences of a
hydrocarbon spill, poorly planned and coordinated response activities can result in a lack of, or
inadequate information being available, 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
chemical dispersant on subsea receptors, shoreline clean-up and oiled wildlife response
operations, where coastal and shoreline habitat damage and fauna disturbance may occur.

Extent Extent of spill.

Duration As required.

6.8.2 Details of the 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 + Fauna (including Threatened/ Migratory/ Local Fauna)
receptors + Protected Areas

+ Socio-Economic Receptors

Lighting may cause behavioural changes to fish and sharks, birds and marine turtles which can have a heightened
consequence during key life-cycle activities, for example turtle nesting and hatching. Turtles and birds, which
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includes threatened and migratory fauna (Section 0), have been identified as key fauna susceptible to lighting
impacts during spill response activities. Section 6.3 provides further detail on the nature of impacts to fish and
sharks, birds and marine turtles.

Spill response activities which require lighting may take place in protected areas important to turtles, for example
shoreline locations of the Dampier Archipelago are seasonally important for turtles. During nesting and hatching
season (primarily over summer months) lighting may cause behavioural impacts to turtles including aborted
nesting attempts and mis-orientation of newly hatched turtles which may increase mortality rates.

Spill response activities may also occur on shorelines used by nesting and feeding birds including seabirds and
shorebirds. Lighting can cause disorientation in flying birds, disrupting 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.

Because of impacts to fauna, lighting has the potential to impact supported industries such as tourism and
indirect impacts on the values of protected areas.

Noise Emissions

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 + Fauna (including Threatened/ Migratory/ Local Fauna)
receptors + 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 life-
cycle process (e.g. spawning, breeding, calving). Underwater noise can also mask communication or echolocation
used by cetaceans. Section 6.4.2 provides further detail on these impacts from vessels.

Cetaceans have been identified as the key concern for vessel noise within the EMBA. The humpback migration
BIA, pygmy blue whale migration, distribution and pygmy blue whale foraging BIAs are all within the EMBA. Spill
response activities using vessels have the potential to impact fauna in protected areas.

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/or roosting/feeding areas for shorebirds.

As a consequence of impacts to fauna (including shorebirds, marine mammals and fish), noise has the potential to
impact supported industries such as tourism and commercial fishing.

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 (GHG) such as carbon dioxide (COz), methane (CH4) and nitrous oxide
(N20), along with non-GHG such as sulphur oxides (SOx) and nitrous oxides (NOx). Emissions will result in
localised decrease in air quality.

Potential + Physical Environment/habitat
receptors

+ Fauna (including Threatened/ Migratory/ Local Fauna)

+ Protected Areas
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Atmospheric emissions from spill response equipment will be localised and while there is potential for fauna and
flora impacts, the use of mobile equipment, vessels and vehicles is not considered to create emissions on a scale
where noticeable impacts would be predicted. Emissions may occur in protected areas, however, the scale of the
impact relative to potential oil spill impacts is not considered great.

Operational discharges and waste

Operational discharges include those routine discharges from vessels used during spill response which may
include:

+ Bilge water;

+ Deck drainage;

+ Putrescible waste and sewage;

+ Cooling water from operation of engines; and

+ Desalination plant effluent (brine) and backwash water 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/putrescible and municipal waste at camp areas; and

+ Creation, storage and transport of oily waste and contaminated organics.

Potential + Fauna (including Threatened/ Migratory/ Local Fauna)
receptors + Physical Environment/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, temperature and salinity increases, as detailed in

Section 6.6.2. These may impact a different set of receptors than previously described in that section given vessel
use may occur in shallower coastal waters during spill response activities. Discharge could potentially occur
adjacent to marine habitats such as corals, seagrass, macroalgae, and in protected areas (i.e. receptors anywhere
within the EMBA), which support a more diverse faunal community, however, discharges will be very localised
and temporary.

Cleaning of oil contaminated equipment, vehicles and vessels, has the potential to spread oil from contaminated
areas to those areas not impacted by a spill, potentially spreading the impact area and moving oil into a more
sensitive environment.

Flushing of oil from shoreline habitats is a clean-up technique designed to remove oil from the receptor that has
been oiled and remobilise back into the marine environment and result in further dispersion of the oil. The
process of flushing has the potential to physically damage shoreline receptors such as mangroves and rocky
shoreline communities, increase levels of erosion, and create an additional, and potentially higher, level of impact
than if the habitat was left to bio-remediate.

Sewage, putrescible and municipal waste will be generated from onshore activities at temporary camps which
may include toilet and washing facilities. These wastes have the potential to attract fauna, impact habitats, flora
and fauna and reduce the aesthetic value the environment areas, which may be within protected areas. The
creation, storage and transport of oily waste and contaminated organics has the potential to spread impacts of oil
to areas, habitats and fauna not previously contaminated.
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Physical presence and disturbance

The movement and operation of vessels, vehicles, personnel and equipment, undertaking of clean-up activities
and the set-up of temporary camp areas during spill response activities has the potential to disturb the physical
environment and marine/coastal habitats and fauna, which may include those habitats and fauna within
protected areas. Disturbance may also impact cultural values of an area. The movement of vessels could
potentially introduce invasive marine species attached as biofouling to nearshore areas, while vehicle and
equipment movement could spread non-indigenous flora and fauna.

Oiled wildlife response activities may involve deliberate disturbance (hazing), capture, handling, cleaning,
rehabilitation and release of wildlife which could lead to additional impacts to wildlife.

Potential + Fauna (including Threatened/ Migratory/ Local Fauna)

receptors + Physical Environment/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 anchor/chain, nearshore
booms and grounding. Vessel use in shallow coastal waters also increases the chance of contact or physical
disturbance with marine megafauna such as turtles and dugongs. Booms create a physical barrier on the surface
waters that has the potential to injure or entangle passing marine fauna that are either surface breathing or
feeding.

Vehicles, equipment, personnel used and cleaning activities during shoreline response activities have the
potential to damage coastal habitats such as dune vegetation, mangroves and habitats important to threatened
and migratory fauna including nests of turtles and birds and bird roosting/feeding areas. Shoreline clean-up may
involve the physical removal of substrates that could cause impact to habitats and coastal hydrodynamics and
alter erosion/accretion rates.

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, transportation, cleaning and release of wildlife
susceptible to oiling such as birds and marine turtles. While oiled wildlife response is aimed at having a net
benefit, poor responses can potentially create additional stress and exacerbate impacts from oiling, interfering
with life-cycle processes, hampering recovery and in the worst instance increasing levels of mortality.

Impacts from invasive marine species released from vessel biofouling include out-competition, predation and
interference with other ecosystem processes. The ability for a non-native species to establish is generally
mitigated in deeper offshore waters where the depth, temperature, light availability and habitat diversity is not
generally conducive to supporting reproduction and persistence of the invasive species. However, in shallow
coastal areas, such as areas where vessel based spill response activities may take place, conditions are likely to be
more favourable.

Impacts from invasive terrestrial species are similar in that the invasive species can out-compete local species
(e.g. weeds) and interfere with ecosystem processes. Non-native species may be transported attached to
equipment, vehicles and clothing. Such an introduction would be especially detrimental to wilderness areas or
protected terrestrial reserves which may have a relatively undisturbed flora and fauna community.

The disturbance to marine and coastal natural habitat, as well as the potential for disruption to culturally
sensitive areas, which may occur in specially protected areas, may have flow on impacts to socio-economic values
and industry (e.g. tourism, fisheries).
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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.

Santos

Potential
receptors:

+ Socio-Economic Receptors

to members of the public.

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

6.8.3

Environmental performance and control measures — spill response operations

For EPOs, EPS and measurement criteria relating to spill response in event of a spill during this Activity refer
to the Dancer-1 Exploration Drilling OPEP (SO-00-BI-20002.02).

Table 6-24: Control Measure Evaluation for Spill Response Operations

Control Measure

Environmental Benefit

Potential Cost/Issues

Evaluation

Management Team (IMT)
and oil spill responder
personnel.

Competent Incident

Ensures that spill response

strategy selection and
operational activities
consider the potential for
additional environmental
impacts.

Personnel and operational

costs associated with
maintaining competent IMT
team and responder
personnel.

Adopted — Considered

a standard spill
response control.

Use of competent vessel
crew and personnel.

Vessels and aircraft
compliant with Santos’
Protected Marine Fauna
Interaction and Sighting
Procedure (EA-91-11-
00003).

Select temporary base
camps in consultation with
Department of Transport
(DoT) and Department of

Reduces potential for
environmental impacts
from vessel usage.

Reduces potential for
behavioural disturbance to
cetaceans.

Reduce coastal habitat and
fauna disturbance.

Personnel and operational
costs associated with
maintaining contracts with
competent vessel crew and
personnel.

Noise Emissions

No cost/issue associated with
this control measure

Light Emissions

No cost/issue associated with
this control measure.

Adopted — Considered
a standard spill
response control.

Adopted —Ensures
compliance with Part 8
of the EPBC Regulations
2000, which is
considered a standard
spill response control
(regulatory
requirement).

Adopted — Considered
a standard control to
be adopted by the
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Environmental Benefit

Potential Cost/Issues
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Evaluation

Biodiversity, Conservation
and Attractions (DBCA).

Atmospheric Emissions

If required under
Australian Marine Orders,
vessels will maintain a
current International Air
Pollution Prevention (IAPP)
Certificate

Disruption to Other Marine

Stakeholder consultation

Reduces level of air quality
impacts.

Users

Promotes awareness and
reduces potential impacts
from response to socio-
economic activities

Operational Discharges and Waste

Vessels meet applicable
Australian Marine Orders
and Marine Park sewage
disposal requirements

Reduces potential for
water quality impacts.

Personnel and operational
costs associated with
maintaining Air Pollution
Certificate.

Minimal cost in relation to
overall effort/costs in
managing incident

No cost/issue associated with
this control measure.

relevant Control
Agency.

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Adopted — Considered
a standard control for
incident management

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Vessel meet applicable
Australian Marine Orders
requirements for oily
water (bilge) discharges

Reduces potential for
water quality impacts.

No cost/issue associated with
this control measure.

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Approved oily water
decanting

Reduces impact from
discharge of oily water
from storage. Frees up
space in liquid waste
containers to allow further
waste collection.

No cost/issue associated with
this control measure.

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Compliance with
controlled waste,
unauthorised discharge
and landfill regulations.

Ensures correct handling
and disposal of oily wastes.

Physical Presence and Disturbance

Spill response activities
selected on basis of a net
environmental benefit
analysis.

Provides a systematic and
repeatable process for
evaluating strategies with
net least environmental
impact.

No cost/issue associated with
this control measure.

No cost/issue associated with
this control measure

Adopted — Considered
a standard spill
response control
(regulatory
requirement).

Adopted — Considered
a standard spill
response control.

Santos Ltd |

Dancer-1 Exploration Drilling Environment Plan

Page 213 of 394



Control Measure

Environmental Benefit

Potential Cost/Issues
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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

Evaluation

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.

OSR 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.

Soil profile assessment
prior to earthworks.

Reduce habitat disruption
and erosion.

Operational costs associated
with soil profile assessment.

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.

Pre-cleaning and
inspection of equipment
(quarantine)

Reduces potential for
invasive species to offshore
islands

Cost/effort in inspecting
equipment

Adopted — Considered
a standard control.
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6.8.4 Environmental Impact Assessment

Receptor Consequence Level

Light Emissions

+ Threatened, The receptors considered most sensitive to lighting from vessel and shoreline operations are
migratory, and local| seabirds/shorebirds and marine turtles, particularly over summer months with respect to
fauna; marine turtles where emerging hatchlings are sensitive to light spill onto beaches. Following

+ Protected Areas 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 |

+ . _ 1 . .
Socio-economic - Negligible.

receptors
The positioning of temporary camps will be done at direction of DoT/ DBCA and following
control measures on lighting colour and direction the consequence of shoreline lighting is
considered Negligible.

Fauna (including Threatened/ Migratory/ Local Fauna): | (Negligible) — Short term
behavioural impacts only to small proportion of local population and not during critical
lifecycle activity. 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.

Protected areas: | (Negligible) — No or negligible impact on protected area values. No decline
of species population within a protected area. No or negligible alteration, modification,
obscuring or diminishing of protected area values.

Socio-economic receptors: | (Negligible) — no or negligible loss of value of the local industry.
No or negligible reduction in key natural features or populations supporting the activity

Overall worst-case | — Negligible
consequence level

Acoustic Disturbance

+ Threatened, The receptor considered most sensitive to vessel noise disturbance are humpback whales
migratory, and local| during migration season, when they come close to the Montebello Islands and Barrow Island
fauna; during their peak migration (July- October); and 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. Santos Protected Marine Fauna Interaction and
Sighting Procedure), a temporary behavioural disturbance is expected only with a
consequence of Negligible.

Protected Areas.

Socio-Economic
Receptors

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 may be aggregating at the Dampier Archipelago and surrounding island groups.
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.

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.

Fauna (including Threatened/ Migratory/ Local Fauna): | (Negligible) — Short term
behavioural impacts only to small proportion of local population and not during critical
lifecycle activity. 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.
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Protected areas: | (Negligible) — No or negligible impact on protected area values. No decline
of species population within a protected area. No or negligible alteration, modification,
obscuring or diminishing of protected area values.

Socio-economic receptors: | (Negligible) — no or negligible loss of value of the local industry.
No or negligible reduction in key natural features or populations supporting the activity.

Overall worst-case | — Negligible
consequence level

Atmospheric Emissions

+ Physical Atmospheric emissions from spill response equipment will be localised and impacts to even
environment the most sensitive fauna, such as birds, are expected to be Negligible. Because of the
/habitat: localised and low level of emissions, impacts to protected area values, physical environment
air quality and socio-economic receptors are predicted to be Negligible.
+ Threatened, Physical environment/habitat: | (Negligible) — No or negligible reduction in habitat
migratory, and area/function.
local fauna; Fauna (including Threatened/ Migratory/ Local Fauna): | (Negligible) — Short term
+ Protected areas. behavioural impacts only to small proportion of local population and not during critical
+ Socio-economic lifecycle activity. No decrease in local population size / area of occupancy of species / loss or
receptors disruption of habitat critical / disruption to the breeding cycle / introduction of disease.

Protected areas: | (Negligible) — No or negligible impact on protected area values. No decline
of species population within a protected area. No or negligible alteration, modification,
obscuring or diminishing of protected area values.

Socio-economic receptors: | (Negligible) — no or negligible loss of value of the local industry.
No or negligible reduction in key natural features or populations supporting the activity.

Overall worst-case | — Negligible
consequence level

Operational Discharges and Waste

+ Threatened, Operational discharges from vessels may create a localised and temporary reduction in
migratory, and local| marine water quality, which has the potential to impact shallow coastal habitats in
fauna; particular, however, following the adoption of regulatory requirements for vessel

+ Physical discharges, which prevent discharges close to shorelines, discharges will have a Negligible
environment and impact to habitats, fauna or protected area values. Furthermore, washing of vessels and
habitats; equipment will take place only in defined offshore hot zones preventing impacts to shallow

coastal habitats.
+ Protected areas.

Because 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 any indirect impacts on socio-economic receptors will also be | -
negligible.

+ Socio-economic
receptors

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
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intertidal habitats is seen to have a Negligible additional impact to habitats, fauna or
protected area values.

The cleaning of contaminated vehicles and equipment onshore has the potential to spread
oily waste and damage habitats if not contained. Decontamination units will be in used
during the spill response thus containing waste and preventing any secondary
contamination. The consequence of cleaning discharges is therefore ranked as Negligible in
terms of impacts to habitats, fauna or protected area values.

Sewage, putrescible 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 shoreline clean up, will be
managed by a Santos appointed waste management contractor and dedicated waste
containment areas will prevent the spreading or leaching of hydrocarbon contamination.

Physical environment/habitat: | (Negligible) — No or negligible reduction in habitat
area/function.

Fauna (including Threatened/ Migratory/ Local Fauna): A (Negligible) — Short term
behavioural impacts only to small proportion of local population and not during critical
lifecycle activity. 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.

Protected areas: | (Negligible) — No or negligible impact on protected area values. No decline
of species population within a protected area. No or negligible alteration, modification,
obscuring or diminishing of protected area values.

Socio-economic receptors: | (Negligible) — no or negligible loss of value of the local industry.
No or negligible reduction in key natural features or populations supporting the activity.

Overall worst-case | — Negligible
consequence level

Physical Presence and Disturbance

+ Threatened, The use of vessels and nearshore booms has the potential to disturb benthic habitats
migratory, and local| including sensitive habitats in coastal waters such as corals, seagrass, macroalgae and
fauna; mangroves. A review of shoreline and shallow water habitats, and bathymetry, and the

+ Physical establishment of demarcated areas for access and anchoring will reduce the level of impact
environment and | to Negligible.

habitats; The use and movement of vehicles, equipment and personnel during shoreline response
activities has the potential to disturb coastal habitats such as dune vegetation, samphire and
mangroves, and important habitats of threatened and migratory fauna including nests of
turtles and birds and bird roosting areas. Furthermore, clean-up can involve physical
removal of substrates that could cause impact habitats, 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/vehicles 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, 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.

+ Protected areas.
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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 may result in a Minor consequence following compliance with the WA Oiled
Wildlife Response Plan and the Pilbara Region Oiled Wildlife Response Plan.

These habitats/environments are likely to be values of the protected area they occur in, and
the impact to the protected area from physical disturbance is also considered Minor.

The disturbance to marine and coastal natural habitat, as well as the potential for disruption
to culturally sensitive areas, which may occur in specially protected areas, may have flow on
impacts to socio-economic values and industry (e.g. tourism, fisheries). This impact is
considered minor (Il).

Fauna (including Threatened/ Migratory Fauna): Il (Minor) — Detectable but insignificant
decrease in local population size. Insignificant reduction in area of occupancy of species.
Insignificant loss/disruption of habitat critical to survival of a species. Insignificant disruption
to the breeding cycle of local population

Physical environment/habitat: Il (Minor) — Detectable but localised and insignificant loss of
area/function of habitat. Rapid recovery evident within approximately 1 year (seasonal
recovery).

Protected Areas: Il (Minor) — Detectable but insignificant impact to on one or more of
protected areas values.

Socio-economic receptors: Il (Minor) — Detectable but insignificant short- term loss of value
of the local industry. Detectable but insignificant reduction in key natural features or
population supporting the local activity.

Overall worst-case Il = Minor
consequence level

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 at

receptors. shoreline locations, and within townships, may exclude general public and industry use. It
should be noted 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.

Socio-economic receptors: || (Minor) - Detectable but insignificant short-term loss of value of]
the local industry. Detectable but insignificant reduction in key natural features or
population supporting the local activity.

Overall worst-case Il — Minor
consequence level

6.8.5 Demonstration of ALARP

A NEBA is the primary tool used during spill response to evaluate response strategies with the goal of
selecting strategies that result in the least net impact to key environmental sensitivities. The NEBA process
conducted as a spill occurs, will identify and compare net environmental benefits of alternative spill response
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options. The NEBA will effectively determine whether an environmental benefit will be achieved through
implementing a response strategy compared to undertaking no response. NEBA will be undertaken by the
relevant Control Agency for the activity. For those activities under the control of Santos, the IMT
Environmental Team Leader will be responsible for reviewing the priority receptors and selected response
strategies identified within this EP and coordinating the NEBA for each operational period. This will ensure
that at the strategy level, the response operations reduce additional environmental impacts to ALARP.

Spill response activities will be conducted in offshore and coastal waters using vessels and aircraft. The
greatest potential for additional impacts from implementing spill response is considered to be to wildlife in
offshore waters from oiled wildlife response activities, and to shoreline habitats and fauna receptors within
shallow waters or on shorelines from shoreline clean-up activities.

Given the types of activities considered appropriate to 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
impacts are considered to reduce these impacts to ALARP. This includes working with the relevant Control
Agency for spill response and applying the process and standards e.g. for oiled wildlife response as included
within the WA Oiled Wildlife Response Plan.

Santos have considered the actions prescribed in the Recovery Plan for Marine Turtles in Australia
(Commonwealth of Australia, 2017a) and Approved Conservation Advice for other relevant threatened fauna
relevant to spill responses for the activities to minimise noise and light impacts on marine cetaceans, fish,
sharks and marine turtles, especially flatback turtles. The proposed activity will not result in significant
impacts on these species and implementation of identified control measures is in line with the relevant
Conservation Advice and Recovery Plans. Pollution events (such as hydrocarbon spills) could impact on fauna,
and the use of vessels and equipment during the spill response could result in potential impacts as described
within this EP. Control measures in place for vessel and helicopter use 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 grossly disproportionate costs. It is considered
therefore that the impact of the activities conducted is ALARP.

6.8.6 Acceptability Evaluation

Santos Ltd |

Is the consequence ranked as | (Negligible) or Il
(Minor)?

Is further information required to support or
validate the consequence assessment?

Are risks and impacts consistent with the
principles of ecological sustainable development
(ESD)?

Are control measures and performance
standards consistent with industry standards,
legal and regulatory requirements, including
protected matters?

Dancer-1 Exploration Drilling Environment Plan

Yes — Maximum consequence is || (Minor) from planned
events and maximum risk is Medium.

No — potential impacts and risks well understood through the
information available.

Yes - Activity evaluated in accordance with the Environmental
Hazard Identification and Assessment Procedure which
considers principles of ESD.

Yes — IUCN principles of nearby reserves met (Section 3.2.3).
Control measures implemented will minimise the potential
impacts from spill response activities protected areas and
their values, and to species identified in Recovery Plans and
conservation advice as having the potential to be impacted.

Consistent with relevant species recovery plans, conservation
management plans and management actions set out in Table
3-8.
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Are control measures and performance Yes — aligns with Santos’ Environmental, Health and Safety
standards consistent with the Santos’ Policy.
Environmental, Health and Safety Policy?

Are performance outcomes and standards Yes — No concerns raised.

consistent with stakeholder expectations? During any spill response, a close working relationship with

relevant regulatory bodies (e.g. DoT, DBCA, AMSA) will occur
and 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 (WA OWRP) and Pilbara
Regional Oiled Wildlife Response Plan.

Are control measures and performance Yes (see ALARP evaluation above).
standards such that the impact or risk is
considered to be ALARP?

The implementation of response activities to reduce the potential impacts from a spill are required by
legislation. The spill response options selected have been demonstrated to show a net environmental
benefit, are standard industry practice and consistent with relevant standards and guidelines, including the
NatPlan. No concerns from stakeholders have been raised regarding response activities and the controls
proposed reduce the consequences of the potential impacts to minor and ALARP. The controls used during
spill response activities are therefore considered to reduce additional impacts and risks to an acceptable
level.
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7 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 given the water depths in the
operational area, and is therefore 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

EP Section
Reference

Event

Consequence Likelihood

7.2 Hydrocarbon release (surface and IV - Major b — Unlikely
subsea) from Loss of Well Control
(Lowc)

7.3 Hydrocarbon release (surface) of MDO Ill- Moderate b- Unlikely

7.4 Minor hydrocarbon releases (surface 11- Minor b- Unlikely
and subsurface)

7.5 Non-hydrocarbon and chemicals I- Negligible c- Possible
release (surface) - liquids

7.6 Release of Solid Objects I- Negligible c- Possible

7.7 Introduction of invasive marine species | Ill- Moderate b- Unlikely

7.8 Marine fauna interaction 1I- Minor b- Unlikely
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7.1 Overview of Unplanned Release of Hydrocarbons

7.1.1 Credible Release Scenarios

Unplanned events may occur during the activity, resulting in the potential release of hydrocarbons (Reindeer
condensate and Marine Diesel Oil (MDOQ)) to the marine environment. The release scenarios assessed in
Sections 7.2 to 7.3.

7.1.2 Release Scenario Selection

To identify the release scenarios that were considered credible for the activity, the following potential
scenarios were considered as described below:

+  Surface release of MDO from refuelling of the MODU or vessel collision / external impact; and
+  Loss of Well Control (LOWC), resulting in a subsea or surface release of Reindeer condensate.

Table 7-2 presents the Maximum Credible Scenario (MCS) for each release scenario.

Table 7-2: Summary of Maximum Credible Spill Scenarios

Maximum Credible Spill Hydrocarbon Maximum Credible Comment EP
Scenario Volume Section
Surface release of MDO from MDO 329 m3released over 0.5 Maximum credible 7.2
refuelling of the MODU or hours volume based of MDO

from the MODU or vessel as bunker tanks, with the

a result of an external impact largest tank having a

(vessel collision) which capacity of 329 m3,

ruptures an MDO tank.

Subsea release of gas- Reindeer 273,130 STB (43,423 m3) Maximum credible 7.3
condensate from a loss of condensate liquid condensate and volume modelled — with
well control 54,618 MMscf (1,547 highest flow potential

million sm3) gas derived by combining

the highest i

Surface release of gas- 271,436 STB (43,153 m3) € highest reservolr

L flow parameters for the
condensate from a loss of liquid condensate and well
well control 54,289 MMscf (1,537 '

million sm?) gas

Spill modelling was undertaken for the MCS presented in Table 7-2 by GHD during 2020 to support the
Dancer-1 Exploration Drilling EP submission (GHD, 2020).

7.1.2.1 Non-credible Scenarios

Vessel grounding was discussed and considered but determined non-credible_given the offshore location of
the operational area and water depths, and therefore, is not discussed further.

7.1.3 Spill Modelling Overview

Oil spill modelling was carried out with SINTEF’s Qil Spill Contingency and Response (OSCAR) system (version
12.0). OSCAR is a system of integrated models to quantitatively assess the fate and transport of hydrocarbons
in the marine environment, as well as evaluate the efficacy of response measures. OSCAR provides an
integrated hydrocarbon transport and weathering model that accounts for hydrocarbon advection,
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dispersion, surface spreading, entrainment, dissolution, biodegradation, emulsification, volatilisation and
shoreline interaction.

Three-dimensional (3D) OSCAR modelling was undertaken in stochastic mode (total of 150 realisations per
scenario) with start dates spaced approximately fortnightly over a five year period. Inputs into the model
were sourced from HYCOM (regional ocean currents, temperature and salinity profiles), TPX07.2 (tidal
currents) and National Centre for Environmental Protection (NCEP)/ National Centre for Atmospheric
Research (NCAR) (regional winds).

Table 7-3 provides details on the model input specifications for the modelled scenarios.

Table 7-3: Model Input Specifications

Parameter Scenarios
LOWC- Subsea scenario LOWC- Surface release Surface MDO
Location Lat: 19°5819.30”S
Long: 116° 20’ 56.51” E
Depth of Spill (m) 63m 0 (surface spill) 0 (surface spill)
Hydrocarbon type Reindeer Condensate (simulated with Rev 2009 Grader | Marine Diesel Oil (MDO)
C analogue)
Liquid release volume 273,130 STB (43,423 m3) 271,436 STB (43,153 m?) | 329 m3
Gas release volume 54,618 MMscf 54,289 MMscf -
(1,546,595,369 sm?) (1,537,279,126 sm?3)

Water release volume 81,211 STB (12,911 m?) 80,374 STB (12,778 m?) -
Release duration 77 days 77 days 0.5 hours
Timing of release risk All months
period
Runs 150

7.1.3.1 Weathering Modelling

Weathering modelling was undertaken with the SINTEF Oil Weathering Model (OWM). OWM predicts the
weathering (i.e. mass balance partitioning) of 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 simulations are based on a test case of 100 m? of hydrocarbon released instantaneously
onto the sea surface.

7.1.3.2 Hydrocarbon Specifications for Modelling- Condensate Analogue

Oil spill modelling in OSCAR is undertaken by selecting a hydrocarbon modelling analogue from within the
SINTEF OQil Library that provides the best match to the expected (target) hydrocarbon.

Rev 2009 13 Grader C (Grader C) was selected as the modelling analogue for Reindeer Condensate. The most
recent assay information for Reindeer (June 2019) was primarily used to make the selection, however the
properties of the February and April 2012 assays were also considered. A comparison of the bulk properties
indicates the following:
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+  The specific gravity/API gravity of the modelling analogue Grader C is close to that of Reindeer (Jun
2019). Grader C s slightly lighter.

+  The wax content (0.6%) of Grader C is <5% reported for Reindeer (2019) and Reindeer (Feb 2012), while
no data was available for Reindeer (Apr 2012).

+  The pour point of Grader C(-21°C) is higher than that of Reindeer (Jun 2019), but in agreement with that
of Reindeer (Apr 2012).

+  The Grader C asphaltene content (0.01%) is <0.5% reported for Reindeer (Jun 2019) and Reindeer (Feb
2012), while no data was available for Reindeer (Apr 2012).

+  The Grader C viscosity of 1.1 ¢St (measured at 13°C) is slightly higher than Reindeer (Jun 2019) (0.841
¢St measured at 20°C), however values are similar at the same reference temperature (the viscosity of
Grader C would be lower at 20°C than the reported value at 13°C).

A comparison of the distillation curves of Grader C and the Reindeer Condensates is presented in Figure 7-1.
The distillation curve is derived from laboratory tests to determine the percentage of hydrocarbon
evaporated (recovered) when heated to various temperatures (or ‘cuts’). Lighter oil components evaporate
under lower temperatures, whereas heavier oil components have a greater tendency to remain in liquid
state, requiring higher temperatures to evaporate. This is analogous to oil weathering in the marine
environment, whereby lighter components have a higher tendency to evaporate, dissolve or decay, and
heavier components tend to persist as liquid hydrocarbon for extended durations. The distillation curve
therefore provides a reasonable prediction of the relative proportions of hydrocarbon components that will
have rapid rates of weathering and the relative proportions that will persist. The comparison of the
distillation curves of Grader C and the three Reindeer assays indicates a good match between all three
hydrocarbons. The distillation curve for Grader C sits between those of the three Reindeer assays. Relative
to Reindeer (Jun 2019), the modelling analogue Grader C is a slightly more conservative oil in general,
requiring higher temperatures (up to 25°C higher) to evaporate the same proportion of oil.
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Figure 7-1: Comparison of boiling point curves for Reindeer and Grader C
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7.14 Hydrocarbon Characteristics

Table 7-4 and Table 7-5 provides a summary of characteristics of hydrocarbons relevant to the credible spill
scenarios identified.

7.1.4.1 Reindeer Condensate

The hydrocarbon type for the LOWC scenarios was identified as Reindeer Condensate. Three assay reports
with information on the physical and chemical properties of the condensate were provided by Santos to
GHD (GHD, 2020). Key physical/chemical properties of Reindeer Condensate from the assay reports are
shown in Table 7-4.

Table 7-4: Bulk Properties of Reindeer Condensate from multiple assay reports

Parameter Reindeer — Feb 2012 Reindeer — April 2012 Reindeer — June 2019
(Intertek, 2012a) (Intertek, 2012b) (Intertek, 2019)

API Gravity 43 47.05 48.5

Specific Gravity 0.811 0.7925 0.7862

Wax Content (%) <5 - <5

Pour Point (°C) <-12 -21 <-36

Asphaltene (%) <0.5 <0.5

Viscosity (cP) @ 20 °C 1.307 1.014 0.841

7.1.4.2 Marine Diesel

ITOPF (2011) and Australian Maritime Qil Spill Centre-AMOSC (2011) categorises diesel as a light group Il
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 (Table 7-5).

Table 7-5: Characteristics of MDO

Initial Viscosity Compone Volatile  Semi- Low Residual Aromatic
density (cP) nt volatile Volatilit s (%)
g/em®  (15°)
SRS Boiling 180-265  256-380 of whole
Points(°C) . " 0il<380
NON-PERSISTENT PERSISTEN
T
Marine 0.8368 4 % of total 6.0 34.6 54.4 <5 3.0
Diesel
Qil

Source: GHD (2020)
7.1.5 Hydrocarbon Exposure Values

To inform the impact assessment it is important to understand the concentrations of hydrocarbons within
the EMBA after a spill. To do this NOPSEMA recommends identifying hydrocarbon exposure values that
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broadly reflect the range of consequences that could occur at certain concentrations (NOPSEMA, 2019). The
exposure values that have been applied to this EP are described below.

The EMBA shown in Figure 3-1 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,
2019).

To inform impact assessment, exposure values that may be representative of biological impact have also
been identified. These are called “moderate exposure values” and “high exposure values”. Moderate and
high exposure values are modelled to identify the receptors contacted by surface, subsurface (entrained
hydrocarbon and DAH’s), and shoreline accumulation.

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 have considered the advice provided by NOPSEMA Bulletin #1 Qil Spill Modelling (April 2019) and
scientific literature. The selected hydrocarbon exposure values are discussed in Table 7-6, Table 7-7, Table
7-8 and Table 7-9 below.

Table 7-6: Surface Oil Exposure Values

Surface Oil Exposure Description

Concentration = Value
(g/m?)

1 Low Risk Evaluation

It is recognised that a lower surface 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 surface 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.

10 Moderate Risk Evaluation

There is a paucity of data on surface 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 10-25 g/m? (French et al., 1999; Koops et al., 2004; NOAA,
1996). The impact of surface oil on birds is better understood than on other
receptors.

A conservative exposure value of 10 g/m? has been applied to impact assessment
from surface oil in Sections 7.2 to 7.3 of this EP. Although based on birds, this
hydrocarbon exposure value is also considered appropriate for turtles, sea snakes
and marine mammals (NRDAMCME, 1997).

Response Planning
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Surface Oil Exposure Description

Concentration = Value
(8/m?)

Contact at 10 g/m? is not specifically used for spill response planning.

50 High 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 drop 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,
50g/m? has been set as a guide for planning effective containment and recovery
operations.

Similarly, surface oil >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.

Note that containment and recovery and dispersant application are assessed as
not being suitable response strategies for MDO or Reindeer Condensate.

Table 7-7: Shoreline Hydrocarbon Accumulation Exposure Values

Shoreline Exposure Description

Accumulation Value
(8/m?)

10 Low Risk Evaluation

An accumulated concentration of oil above 10 g/m? on shorelines is considered
to represent a level of socio-economic effect (NOPSEMA, 2019) e.g. 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, 2005, 2006).

Response Planning

Not specifically used for response planning because below the limit that can be
effectively cleaned.

100 Moderate Risk Evaluation

The impact exposure value concentration 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
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Shoreline Exposure Description

Accumulation Value
(8/m?)

substrates (rocky, artificial or man- made) and sediments (mud, silt, sand or
gravel) in intertidal habitats.

A conservative exposure value of 100 g/m? has been applied for impact
assessment from shoreline accumulation of hydrocarbons in Sections 7.2 to 7.3
of this EP.

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 meter of shoreline contacted.

1,000 High 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
1,000 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.

Table 7-8: Dissolved Hydrocarbon Exposure Values

Dissolved Exposure Description

hydrocarbons Value
(ppb)

10 Low Risk Evaluation

Dissolved Hydrocarbons (also referred to as dissolved WAF or DAH) include the
monoaromatic hydrocarbons (MAHs) (compounds with a single benzene ring
such as BTEX [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 dissolved hydrocarbons is a function
of the concentration and the duration of exposure by sensitive receptors with
greater concentration and exposure time causing more sever impacts. Typically
tests of toxicity done under laboratory conditions measure toxicity as
proportion of test organisms affected (e.g. 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 h 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
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Dissolved Exposure Description

hydrocarbons Value
(ppb)

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 Sections 7.2 to 7.3. An exposure value of 10 ppb is appropriate as
it is concentration that could have some potential negative effect on marine
organisms.

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).

50 Moderate Risk Evaluation

Approximates potential toxic effects, particularly sublethal effects to sensitive
species (refer to above text). Consistent with NOPSEMA (2019). For most
marine organisms, a concentration of between 50 and 400 ppb is considered to
be more appropriate for risk evaluation.

Response Planning

Encompassed by response to 10ppb. There no different response planning for
higher exposure values.

400 High Risk Evaluation

Approximates toxic effects including lethal effects to sensitive species
(NOPSEMA, 2019).

Response Planning

Encompassed by response to 10ppb. There no different response planning for
higher exposure values.

Table 7-9: Entrained Hydrocarbon Exposure Values

Entrained Exposure Description

hydrocarbons Value
(ppb)

10 Low Risk Evaluation

Entrained hydrocarbons (also referred to as total WAF), as opposed to dissolved,
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
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Entrained Exposure Description

hydrocarbons Value
(ppb)

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 dissolved hydrocarbons.

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 (TWAF
(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 2,000 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 (2018) 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).

100 Moderate Risk Evaluation

The 100 ppb exposure value is considered to be 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
hydrocarbon in toxicity tests using water accommodated fractions (WAFs). Given
entrained hydrocarbon is expected to have lower toxicity than dissolved
aromatics, especially over time periods where these soluble fractions have
dissoluted from entrained hydrocarbon, the moderate exposure value is
considered appropriate for risk evaluation.

The entrained hydrocarbon 100 ppb exposure value has been used to inform the
risk assessments within Sections 7.2 to 7.3.

Response Planning

Encompassed by response to 10ppb. There no different response planning for
higher exposure values.

7.1.6 Spill Risk Assessment Approach

A consistent risk assessment approach is applied to each unplanned hydrocarbon release scenario in Section
7.2 (LOWC) and Section 7.3 (MDO). The spill risk assessment approach is based on Santos’ Qil Spill Risk
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Assessment and Response Planning Procedure (QE-91-11-20003). The procedure describes the spill risk
assessment process as follows:

1. Identify 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. Identify areas of high environmental value (HEV) within the EMBA (HEVs are described in
Section 7.1.6.2);

3. Identify and then risk assess hot spots. Hotspots are effectively a subset of HEVs and their determination
is described in Section 7.1.6.3; and

4. Identifies priorities for protection (for consideration of spill response strategies in the OPEP) in
Section 7.1.6.4.

7.1.6.1 Spill EMBA

Defining the EMBA by an oil spill is the first step in oil spill risk 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 of impacts is used to define the overall EMBA for the activity. The EMBA is further
described in Section 3.1.

7.1.6.2 Areas of High Environmental Value

Santos has predetermined areas of HEV (Figure 7-2) 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; and

+  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 Qil 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 (i.e., IUCN (1a) and sanctuary zones compared to IUCN (VI) and
multiple use zones);

+ Listed species status and predominant habitat (surface versus subsurface); and

+  Social values; i.e., socio-economic and heritage features (e.g., commercial fishing, recreational fishing,
amenities, aquaculture).

Tallied scores for each predefined area along the Western Australian coastline were then ranked from 1 to
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.
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7.1.6.3 Hot Spots

While the entire EMBA 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 —i.e., HEV areas ranked 1-3;
+  The highest probability of contact by oil (either floating, entrained or dissolved aromatic); and
+  The greatest potential concentration or volume of oil arriving at the area.

These areas are termed ‘Hot Spots’. Defining Hot Spots 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
values for surface hydrocarbons and shoreline accumulation based on modelling results; and

+ Receive the greatest concentration or volume of oil, either floating or stranded oil, entrained
hydrocarbon or DAHs above contact exposure values described in Section 7.1.5.

7.1.6.4 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
hydrocarbon, and the response would be largely to implement scientific monitoring to determine impact and
recovery. Hot Spots with features that are not wholly submerged (i.e., 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 surface 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 Net Environmental Benefit
Analysis (NEBA) approach.
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Figure 7-2: High Environmental Values Area

7.1.6.5 Potential Hydrocarbon Impact Pathways

To help inform the hydrocarbon spill risk assessment receptors within the EMBA, the potential physical and
chemical impact pathways have been defined. Physical pathways include contact from surface oil,
accumulated shoreline oil, or entrained hydrocarbon droplets from an MDO or Reindeer condensate release.
Chemical pathways include ingestion, inhalation or contact from any hydrocarbon phase. These are
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summarised in Table 7-10 and the information is drawn upon within the hydrocarbon risk assessment for
each release scenario (Section 7.2 and Section 7.3). Table 7-11 further describes the nature and scale of the
hydrocarbon spills associated with the Activity on marine fauna and socio-economic receptors found within
the EMBA at the moderate exposure value.
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Table 7-10: Physical and Chemical Pathways for Hydrocarbon Exposure and Potential Impacts on Receptors

Receptor

Physical pathway

Potential impacts

Chemical pathway

Santos

Potential impacts

Rocky shore

Shoreline loading and attachment may result
in thin and sporadic coating of Reindeer
condensate / MDO. Degree of oil coating is
dependent upon the energy of the shoreline
area, the type of the rock formation and
continual biodegradation of the Reindeer
condensate / MDO.

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 shore

Shoreline loading and water movement may
allow Reindeer condensate / MDO 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 Reindeer
condensate / MDO.

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 flats

Shoreline loading and water movement may
allow Reindeer condensate / MDO residue to
attach to fin substrates 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 gas condensate /
MDO.

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.

Mangroves Coating of root system reducing air and salt Yellowing of leaves. External contact by oil and Yellowing of leaves.
exchange. Degree of coating is dependent Defoliation. adsorption across cellular Defoliation.
upon the energy and tidal reach of the membranes.
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Receptor

Physical pathway

Potential impacts

Chemical pathway

Santos

Potential impacts

shoreline, the type of the substrate and
continual weathering of the Reindeer
condensate / MDO.

Increased sensitivity to
stressors.

Tree death. Reduced
growth.

Reduced reproductive
output.

Reduced seed viability.

Increased sensitivity to
stressors.

Tree death.

Reduced growth.

Reduced reproductive output.
Reduced seed viability.

Growth abnormalities.

coating is dependent upon the metocean
conditions, dilution, if corals are emergent at
all and continual weathering of the Reindeer
condensate / MDO.

production.

Reduced growth.

membranes.

Algae and Coating of leaves/thalli reducing light Bleaching or blackening External contact by oil and Mortality.
seagrass availability and gas exchange. Degree of of leaves. adsorption across cellular Bleaching or blackening of
coating is dependent upon the energy and Defoliation. membranes. leaves.
tidal reach of the s.,horellne, the -type of the Reduced growth. Defoliation.
receptor and continual weathering of the _
Reindeer condensate / MDO. Disease.
Reduced growth.
Reduced reproductive output.
Reduced seed or propagule
viability.
Hard corals Coating of polyps, shading resulting in Bleaching. External contact by oil and Mortality.
reduction on light availability. Degree of Increased mucous adsorption across cellular Cell damage.

Reduced metabolic capacity.
Reduced immune response.
Disease.

Reduced growth.

Reduced reproductive output.
Reduced egg or larval success.

Growth abnormalities
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Receptor

Physical pathway

Potential impacts

Chemical pathway

Santos

Potential impacts

Invertebrates Coating of adults, eggs and larvae. Reduce Mortality. Ingestion and inhalation. Mortality.
mobility and capacity for oxygen exchange. Behavioural disruption. External contact and adsorption Cell damage.
Degree of coating is dependent upon the Impaired growth. across exposed skin and cellular Reduced metabolic capacity.
energy and tidal reach of the shoreline, the membranes. .
. . Reduced immune response.
type of the receptor and continual weathering Uptake of DAHs across cellular _
of the Reindeer condensate / MDO. membranes. Disease.
- . Reduced growth.
Reduced mobility and capacity for )
oxygen exchange. Reduced reproductive output.
Reduced egg or larval success.
Growth abnormalities.
Behavioural disruption.
Fish Coating of adults but primarily eggs and larvae Mortality. Ingestion. Mortality.
- Reduced mobility and capacity for oxygen Oxygen debt. External contact and adsorption Cell damage.
exchange. Starvation. across exposed skin and cellular Flesh taint.
. b . . .
Dehydration. membranes Reduced metabolic capacity.
. Uptake of DAHs across cellular .
Increased predation. . Reduced immune response.
membranes (e.g., gills).
Behavioural disruption. Disease.
Reduced growth.
Reduced reproductive output.
Reduced egg or larval success.
Growth abnormalities.
Behavioural disruption.
Birds Coating - Feather matting and damage, Feather and skin irritation | Ingestion (during feeding or Mortality.
reducing insulation, mobility and buoyancy and damage. It is preening). External contact and Cell damage, lesions.
Secondary coating of eggs and hatchlings commonly thought that adsorption across exposed skin and Secondary infections.
Degree of coating from shoreline condensate/diesel does membranes. ] .
: not cause problems to Reduced metabolic capacity.
hydrocarbons is dependent upon the energy
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Receptor

Physical pathway

Potential impacts

Chemical pathway

Santos

Potential impacts

and tidal reach of the shoreline, the type of
the receptor and continual weathering of the
Reindeer condensate / MDO.

wildlife due to the lack of
visible oiling; however,
they may suffer toxic
effects (DPaW, 2014).

Reduced immune response.
Disease.

Reduced growth.

Reduced reproductive output.
Growth abnormalities.

Behavioural disruption.

Marine reptiles

Coating (particularly hatchlings) — reduced
mobility and buoyancy

Degree of coating from shoreline
hydrocarbons is dependent upon the energy

Behavioural disruption.

It is commonly thought
that condensate/diesel
does not cause problems
to wildlife due to the lack

Inhalation.
Ingestion.

External contact and adsorption
across exposed skin and

Mortality.
Cell damage, lesions.
Secondary infections.

Reduced metabolic capacity.

species).

Coating of feeding apparatus in some species
(i.e. baleen whales).

does not cause problems
to wildlife due to the lack
of visible oiling; however,
they may suffer toxic
effects (DPaW, 2014).

External contact and adsorption
across exposed skin and
membranes.

and tidal reach of the shoreline, the type of membranes.
the receptor and continual weathering of the of visible oiling; however, Reduced immune response.
Reindeer condensate / MDO. they may suffer toxic Disease.
effects (DPaW, 2014). Reduced growth.
Reduced hatchling success.
Reduced reproductive output.
Growth abnormalities.
Behavioural disruption.
Marine Light coating — fur damage and matting, It is commonly thought Inhalation. Mortality.
mammals reduced mobility and buoyancy (for applicable that condensate/diesel Ingestion. Cell damage, lesions.

Secondary infections.
Reduced metabolic capacity.
Reduced immune response.
Disease.

Reduced growth.

Reduced reproductive output.
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Receptor Physical pathway Potential impacts Chemical pathway Potential impacts

Growth abnormalities.

Behavioural disruption.
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7.1.6.6 Summary of Potential Impacts

Table 7-11 provides a summary of the potential impacts of hydrocarbon releases to sensitive receptors and values at the moderate exposure values
(see Section 7.1.5).

Table 7-11: Nature and Scale of Hydrocarbon Spills on Environmental and Socio-economic Receptors

Receptors Impacts of Hydrocarbon release on sensitive receptors at the moderate exposure value

Marine fauna

There is potential for localised mortality of plankton due to reduced water quality and toxicity.

Plankton utilising surface waters as well as pelagic invertebrates (e.g. jellyfish) could be impacted from surface, entrained or
dissolved hydrocarbons. Physical contact of small hydrocarbon droplets may impair plankton mobility, feeding and/or respiration.
Plankton could include the eggs and larvae of marine invertebrates (including coral) and fish. The likelihood of this would be
determined by the extent and timing of the spill; for example, hard coral spawning occurs primarily in March/April, so there is a
heightened potential for impacts to coral eggs and larvae to occur during this period. There is the potential for ingestion of small
hydrocarbon droplets or DAHs by filter feeding organisms (e.g. jellyfish, salps, zooplankton), which could result in negative impact to

Plankton some species.

(including + Potential for impacts due to physical contact with entrained hydrocarbon is low for Reindeer condensate and MDO, given the non-
zooplankton; coral persistent nature of both hydrocarbons.

larvae and Benthic + Benthic invertebrates, particularly those using intertidal habitats of the Ningaloo Coast, Barrow Island and Montebello Islands could

Invertebrates) be contacted at moderate exposure values.

+ The abundance and diversity of epi-benthic invertebrates is likely to be highest in shallow subtidal habitats such as hard corals,
seagrasses, macroalgae. Benthic invertebrates may be impacted by oiling interfering with feeding and respiratory structures. There is
also the potential for hydrocarbon to be ingested by filter feeding invertebrates such as molluscs and sponges; bivalves could
potentially bioaccumulate hydrocarbons. Given the non-persistent nature of both hydrocarbon, potential impacts from physical
smothering are low. Recovery time of intertidal habitats may be slightly longer for a Reindeer condensate release compared to MDO,
as greater proportion of the invertebrate population may be exposed to entrained hydrocarbons in the event of a Reindeer
condensate (particularly subsea release) release compared to MDO.

+ Marine mammals are at risk of direct contact with MDO and Reindeer condensate due to chance of surfacing within the slick.
Marine mammals Effects include irritation of eyes/mouth and potential illness. In addition, surfacing in a slick may lead to accidental ingestion of
hydrocarbons or result in the coating of sensitive epidermal surfaces. There is an increased potential for volatile hydrocarbons to be
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Receptors Impacts of Hydrocarbon release on sensitive receptors at the moderate exposure value

inhaled if marine mammals were to surface within a surface slick especially if close to the release sites where the hydrocarbon
would be relatively fresh (i.e. have a greater concentration of volatile monocyclic aromatic hydrocarbons such as BTEX chemicals).

+ Lethal or sub-lethal physical and toxic effects such as irritation of eyes/mouth and potential illness may occur should marine
mammals contact dissolved and entrained hydrocarbons in the water column. Marine mammals could potentially ingest entrained
hydrocarbon when feeding in open water.

+ 33 marine mammals were identified by the EPBC Protected Matters search for the EMBA (Section 0). BIAs overlapping the EMBA
include:
— Humpback whale - migration (north and south) and resting;
— Pygmy blue whale — foraging, migration and distribution;
— Sperm whale- foraging;
— Dugong - breeding, foraging (high density seagrass beds), nursing and calving;
— Southern Right Whale - seasonal calving habitat; and

+ Of these species the humpback whale (migration and resting), pygmy blue (distribution, migration and foraging) and dugongs BIAs
are closer to the operational area and are therefore likely to be exposed to greater concentrations of hydrocarbons (at or above the
moderate exposure values).

— Surface and entrained MDO and Reindeer condensate at moderate exposure concentrations could occur within the humpback
whale migration BIA in the event of an unplanned release. Should a hydrocarbon spill occur within migration season (June to
October) risk of impact to humpback whales is greater. A greater proportion of the migrating population may be contacted by
surface or entrained hydrocarbons, and if individuals actively avoid the spill (or spill response activities) migration pathways may
be disrupted.

— Dugongs may be indirectly impacted via habitat loss due to reduction in seagrass due to from contact with entrained
hydrocarbons. Direct impacts to dugongs could occur through foraging or ingesting seagrass coated with hydrocarbon.
Additionally, where surface slicks are expected to extend into shallower coastal waters, impacts from contact with surface
hydrocarbons may also occur as they surface to breathe.

+ Marine reptiles are at risk of direct contact with hydrocarbons due to chance of surfacing within slick, effects include irritation of
Marine reptiles eyes/mouth and potential illness. Entrained and dissolved hydrocarbons may lead to lethal or sub-lethal physical and toxic effects
such as irritation of eyes/mouth and potential illness.
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Receptors Impacts of Hydrocarbon release on sensitive receptors at the moderate exposure value

+ The greatest potential for impact to turtles or seasnakes is likely to be in feeding areas where surface and/or entrained
hydrocarbons have contacted shallow water foraging habitats (e.g. seagrass, hard coral and macroalgae) or, in the case of turtles, at
any turtle nesting beaches that have been contacted by stranded surface MDO or Reindeer condensate.

+ Green, hawksbill, flatback and loggerhead turtles utilise shallow waters and nesting beaches along coastlines of the Dampier
Archipelago, which may be contacted at moderate exposure values. The risk at these nesting beaches is for hydrocarbons to contact
adult females during nesting season or turtle hatchlings 6-8 weeks following nesting or to accumulate on the shorelines.
Hydrocarbons may cause irritation to turtles’ sensitive organs such as eyes. In terms of entrained hydrocarbons within shallow
coastal waters turtles may be sensitive since they feed in shallow water coral and macroalgae habitats and may ingest entrained
MDO or gas condensate as well as potentially being contacted on external surfaces.

+ BIAs for the flatback turtle, green turtle, hawksbill turtle and loggerhead turtle all are within the extent of the moderate exposure
value for entrained hydrocarbons from the worst case credible spill, which is the largest area reaching moderate exposure value.

+ Lethal or sub-lethal physical and toxic effects such as irritation of eyes/mouth and potential illness may occur should seabirds and
shorebirds be exposed to MDO and Reindeer condensate at moderate exposure values, however it is commonly thought that MDO
does not cause problems for wildlife due to the lack of visible oiling however may be toxic (WAOWRP, 2014).

Seabirds are at risk of contacting surface, entrained or dissolved MDO and Reindeer condensate while diving and foraging.
Shorebirds may encounter MDO and Reindeer condensate accumulating on shorelines at feeding, roosting and breeding sites.

Foraging seabirds may continue to forage within slicks as most fish survive beneath floating slicks. Smothering of oil on seabird
during foraging can lead to reduced water proofing of feathers and ingestion while preening. In addition, hydrocarbons can erode
feathers causing chemical damage to the feather structure that subsequently affects ability to thermoregulate and maintain

Seabirds and buoyancy on water.

shorebirds + Seabirds may ingest surface and/or entrained hydrocarbon when feeding in affected offshore waters or coastal waters, however it

is unlikely that significant quantities of oil would be ingested. Coating of feathers on birds diving into entrained hydrocarbon is a
possibility although the concentration of hydrocarbon is unlikely to lead to significant oiling since neither MDO nor Reindeer
condensate are particularly sticky when compared to other hydrocarbons. The risk of impact is greater should a release within the
chick rearing period, where adults forage closer to breeding colonies. EPBC listed seabird species have BlAs for breeding or foraging
that overlap the are potential impacted by a hydrocarbon release. Potential impacts to these species would be greater should a
release occur within the periods of peak habitat use.

+ The risk to shorebirds and coastal species would depend upon where hydrocarbon accumulates; accumulation near nesting colonies
or areas supporting feeding aggregations (i.e. sand/mud flats) would result in greatest impacts.
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+ The most likely impact of DAHs and/or entrained hydrocarbon droplets on fish is through the pathways of ingestion or the coating
of gill structures. This could lead to respiratory problems or accumulation of hydrocarbons in tissues. In the worst instance this
could lead to mortality, or sub-lethal stress. Although relatively low entrainment of hydrocarbons in the water column is predicted
for all scenarios modelled, entrainment is expected to be greater for subsea condensate releases, resulting in a higher potential for
impact to fish.

+ There is potential for localised mortality of fish eggs and larva due to reduced water quality and toxicity. Effects will be greatest in
the upper 10 m of the water column and areas close to the spill source where hydrocarbon concentrations are likely to be highest

and therefore demersal fish communities are not expected to be impacted.
Fish and sharks
+ While fish and sharks do not generally break the sea surface, individuals may feed at the surface for a short period. Hydrocarbon is

expected to quickly disperse and evaporate (modelling results indicate a significant proportion of the hydrocarbon mass from the
water surface evaporates within 24 hours at moderate wind speeds for all hydrocarbon types), the probability of prolonged
exposure to a surface slick by fish and shark species is low.

+ A whale shark foraging BIA is within the operational area and within the moderate exposure value area. Whale sharks are oceanic,
but also come into shallower, coastal waters to feeds in surface waters which often coincide with specific productivity events that
are a focus of feeding for the animals. It is therefore possible that surface and/or entrained hydrocarbon and/or dissolved aromatic
hydrocarbon could come in contact with, or be ingested by, whale sharks migrating or aggregating in the area at the time of release.

Shoreline habitats

+ There is a low probability of volumes of hydrocarbon to accumulate on shorelines.

+ The Dampier Archipelago is a regionally important nesting site for flatback turtles. Impacts to turtles could occur from surface

Shoreline Habitats hydrocarbons if oil accumulated 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 6-8 weeks following nesting.

Intertidal/subtidal habitats

+ In the worst instance direct contact to intertidal corals by surface and/or entrained hydrocarbon could lead to smothering and
reduced capacity for photosynthesis by zooxanthellae; or chemical toxicity across cellular structures leading to coral bleaching or
Hard corals colony death. Direct contact by DAHs can cause lethal and sub-lethal effects in corals, depending on the time and duration of
exposure of the concentrations, with sub-lethal effects including decreased growth rates and reduced reproductive success (IPIECA,
1992). In the worst-case instance, irreversible tissue necrosis and death could occur. While acute impacts to hard corals from oil
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spills are possible, they are most likely at high oil concentrations (as opposed to chronic impacts which can occur at relatively low
concentrations over long periods) (NOAA, 2010).

+ Potential exists for hard coral to be contacted by entrained hydrocarbons moderate exposure values at a number of locations,
notably the Ningaloo Coastline, Dampier Archipelago, Muiron island, Montebello Islands and Barrow Island.

+ Given that MDO and Reindeer condensate have relatively low persistence and are not considered a sticky oil, hard coral exposure to
a spill of the magnitude is expected to be short term. This is particularly the case in areas where wave action is conducive to
dispersing oil (e.g. fringing coral reef with breaking waves or rocky shorelines/platform with hard corals). Several studies have
indicated that rapid recovery rates may occur even in cases of heavy oiling (Burns et al., 1993;). Further, tidal cycles/wave action is
expected to prevent long term coating of intertidal corals by surface oil.

+ The timing of an oil spill event in relation to other environmental stresses, such as ambient temperature, or reproductive stage
could also have significance in that corals are likely to be more sensitive to oil spill events at times of physiological stress. Coral
spawning at Ningaloo Coast peaks during March/April with a minor peak in October and spills during this period would likely have
greatest potential for impact to hard corals and their larvae.

+ As with hard corals, intertidal and subtidal macroalgae and seagrass could be impacted by surface and/or entrained MDO and
Reindeer condensate. Impacts could include reduced capability for photosynthesis if the seagrass or macroalgae were smothered;

Macroalgae and or toxic effects could occur from contact with the hydrocarbon. Areas of seagrass that could be impacted based on moderate

seagrass exposure values being reached include coastal waters off the Ningaloo Coast as well as outer Shark Bay.
+ Impacts to seagrass may present secondary impacts to species reliant on the habitat such as Dugongs.
+ Mangrove root systems (including pneumatophores) are sensitive to physical oiling from surface hydrocarbons. Impacts to
Mangroves mangroves include yellowing of leaves, defoliation, reduced reproductive output and success, mutation and increased sensitivity to
& other stresses (NOAA, 2010). There is the potential for stands of mangroves at a number of shorelines, notably along the Ningaloo
to be contacted at moderate exposure values.
+ Intertidal mud/sandflats contacted at moderate exposure values have the potential to interfere with infaunal organisms (crabs,
| dal molluscs) etc. either by modifying the habitat (blocking burrowing holes and binding sediments) or smothering
ntertida

feeding/respiratory/locomotory structures of these organisms.
mud/sandflats
+ Secondary impacts may occur to fauna such as shorebirds which utilise the mud and sandflats for feeding should they ingest

contaminated invertebrates or preening of feathers in the area.
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+ Important intertidal mud/sand flat areas along the Ningaloo Coastline are associated with mangrove areas (e.g. Mangrove Bay),
which could be contacted at the moderate exposure values.

+ Contact to intertidal rocky reef areas could occur from surface entrained or dissolved hydrocarbons. These habitats often support
attached invertebrates (e.g. molluscs, hard and soft corals) and support mobile invertebrates that shelter in crevices (e.g. crabs),
which could potentially be exposed to lethal or sub-lethal toxicity impacts.

Socio-economic

+ Several commonwealth and state fisheries are found within the EMBA.

Intertidal rocky
reefs

+ Hydrocarbons in the water column can have toxic effects on fish (as outlined above) and cause ‘tainting’ reducing catch rates and
rendering fish unsafe for consumption.

+ Exclusion zones surrounding a spill can directly impact fisheries by restricting access for fishermen.

Fisheries + Hydrocarbon releases have the potential to lead to temporary financial losses due to impact to fish. In the worst instance, a spill

could lead to loss of (or loss of function of) coastal intertidal habitat (e.g. seagrass meadows, mangrove communities, intertidal
mudflats), which provide nursery habitat for fishery species (e.g. fish and crustaceans). Hydrocarbon contact on fish/invertebrate
gill structures, the ingestion of hydrocarbon by target species and the potential for entrained hydrocarbon to interfere with the
development of fish eggs and larvae could also potentially impact fisheries for a period after the spill is contained.

+ There is the potential for surface, entrained and/or dissolved aromatic hydrocarbon to temporarily disrupt tourism activities which
rely on the presence of marine fauna and/or the use of vessels (e.g. snorkelling/scuba diving, whale/whale shark
watching/swimming and recreational fishing) via displacement from an exclusion zone or a reduction in fauna abundance due to

Tourism avoidance of the area.

+ Impacts to recreational fishing may also occur due to impacts to fish as described for Fisheries above.

+ Visible oiling from accumulated hydrocarbons is likely to occur on beaches on the Montebello Islands, an important tourist location,
where concentrations of accumulated hydrocarbons are greatest.

+ A number of shipping fairways intersect the EMBA and moderate exposure value area.

+ In the event of a hydrocarbon spill shipping activities may be impacted by exclusion zones surrounding a spill. Exclusion zones could
reduce access for shipping vessels for the duration of the response undertaken for spill clean-up (if applicable) meaning vessels may
have to take detours leading to potential delays and increased costs.

Shipping
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+ Military exercise areas are located at Exmouth and Derby associated with the Royal Australian Air Force (RAAF) Base Learmonth and
Defence Curtin respectively. These training zones overlap the EMBA and moderate exposure value area. However, they have been for aerial
training are unlikely to be impacted by a hydrocarbon spill.

There are shipwrecks within the EMBA and moderate exposure value area.

Surface hydrocarbons will have no impact on shipwrecks.

Shipwrecks Notable shipwrecks include three historic shipwrecks at Pt Cloates along the Ningaloo Coast (Fin, Perth and Zvir) and one historic

shipwreck at North West Cape (Fairy Queen). It is unlikely that contact would have any lasting impact on these sites apart from a
possible temporary reduction in aesthetic value for a period.

+ Marine resource use by indigenous people is generally restricted to coastal waters. Fishing, hunting and the maintenance of
maritime culture and heritage through ritual, stories and traditional knowledge continue as important uses of the nearshore region
and adjacent areas.

Indigenous + Indigenous users may be impacted by surface hydrocarbons, exclusion zones around spill sites during spill response and fishing and
hunting stocks may be impacted by entrained and dissolved hydrocarbons.

+ The nearest sites include middens, burial, ceremonial, artefacts, rock shelters, mythological and engraving sites recorded in the
Dampier Archipelago and on the Montebello and Legendre Islands.

+ 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. A surface or subsea hydrocarbon spill has the potential to disrupt activity with associated

Existing oil and gas economic impact.

activity + Exclusion zones surrounding spills will reduce access, potentially resulting in delays to work schedules with possible subsequent

financial implications. Facilities such as Chevron’s Gorgon and WA Oil operations on Barrow Island could be impacted in the event of

an unplanned spill event through exclusion or access restrictions in the event of spill response and clean-up activities (if applicable).

Protected Areas

+ The EMBA overlaps several KEFs (Section 3.2.3). The following KEFs could be contacted at the moderate exposure value:

— Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula - the assemblages of epibenthic species of this KEF are
Protected Areas unlikely to be impacted by a hydrocarbon release. Aggregations of pelagic species, including whale sharks, manta rays,
humpback whales, sharks, large predatory fish and seabirds, may be impacted by entrained and surface hydrocarbons as
described above;
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— Glamour Shoals- the Glomar Shoals are regionally important for their high biological diversity and high localised productivity.

Receptors Impacts of Hydrocarbon release on sensitive receptors at the moderate exposure value

Ancient coastline at 125 m depth contour — this feature may support enhanced productivity and may attract opportunistic

feeding by larger marine life including humpback whales, whale sharks and large pelagic fish, these species could be impacted by

entrained or surface hydrocarbons;

Mermaid Reef and Commonwealth waters surrounding Rowley Shoals- this feature may support enhanced productivity that

contributes to this species richness is thought to be facilitated by the breaking of internal waves in the waters surrounding the

reefs, causing mixing and re-suspension of nutrients from water depths of 500-700 m into the photic zone

Commonwealth
and State Marine
Protected Areas

Protected areas within the moderate hydrocarbon exposure value for entrained hydrocarbons (which covers the largest area

compared with other hydrocarbon phases) are summarised below. For full descriptions of these areas refer to Section 3.2.3 and

Santos’ Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062) Appendix C.

National and World Heritage Listed Areas:

The Ningaloo Coast

Shark Bay, Western Australia
HMAS Sydney I

HSK Kormoran

Dampier Archipelago (including Burrup Peninsula)

Australian Marine Parks

Montebello AMP
Argo-Rowley Terrace AMP
Mermaid Reef AMP
Gascoyne AMP

Ningaloo AMP

Shark Bay AMP

Abrolhos AMP

State Marine Parks and Marine Management Areas:

Muiron Islands Marine Management Area
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Montebello/Barrow Islands Marine Conservation Reserve
Shark Bay Marine Park

Ningaloo Marine Park

Barrow Island MMA and Marine Park

Rowley Shoals Marine Park

+ These protected 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 protected areas. The areas listed above may also support nursery/feeding/aggregation
areas for fisheries species and therefore may assist in maintaining healthy fish stocks and commercial/recreational fisheries.
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7.2 Hydrocarbon Spill - LOWC
7.2.1 Description of Event

A LOWC during drilling may occur due to a number of reasons, including:
Shallow gas;

Well kick;

Tripping/Swabbing;

+ + + +

Loss of primary and secondary well control; and
+ Failure to keep the correct mud density.

In the event of a LOWC, Reindeer condensate may be released to the marine environment with
the most likely release points at either the MODU drill floor or seabed.

Worst-case credible spill scenarios were estimated to cover the possibility of a blowout from the
Dancer-1 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 (WDAS), 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’ Dancer-1 Worst Case Discharge Technical File
Note Rev 0 (Santos, 2020; October 2020, SO-91-RR-20002). Outputs from the modelling were used
to inform the environmental impact assessment and to assist with emergency planning.

Stochastic spill modelling information- 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 a well
blowout from the Dancer-1 well to inform the environmental impact assessment and to assist
with emergency planning. Key parameters including worst-case volumes released for each
scenario modelled are given in Table 7-3 on the basis of Santos (2020) and include:

+ A LOWC with the release of 273,130 STB (43,423 m?) liquid condensate and 54,618 MMscf
(1,547 million sm3) gas at the seabed (~63 m depth).

+ A LOWC with the release of 271,436 STB (43,153 m?) liquid condensate and 54,289 MMscf
(1,537 million sm?) gas at the sea surface.

The environmental consequences of a LOWC are highly variable, dependant 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
Extent 3.1
For information on the extent of potential impact associated with a LOWC, refer to Section 7.2.2.

The worst-case duration of a LOWC is predicted as 11 weeks / 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
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7.2.2 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 Dancer-1 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, key ecological features (KEFs)),
socio-economic receptors (fisheries, tourism, recreation and other third-party operators).

A LOWC release from the Dancer-1 well (Reindeer condensate) to the marine environment would result in
reductions in water quality over the following spatial extents:

+  For a surface release scenario at the moderate (impact) thresholds:

—  Dissolved oil (50 ppb): ~105 km to the south-west, ~40 km to the east, ~55 km to the northeast and
~45 km to the south from the well.

—  Total submerged oil (100 ppb): ~75 km to the south-west, ~40 km to the east, ~55 km to the
northeast and ~30 km to the south from the well.

—  Surface oil (10 g/m?): ~15 km to the south-west, ~15 km to the east, ~55 km to the northeast and
~10 km to the south from the well.

+  For a seabed release scenario at the moderate (impact) thresholds:

—  Dissolved oil (50 ppb): ~90 km to the south-west, ~¥50 km to the east, ~60 km to the northeast and
~35 km to the south from the well.

—  Total submerged oil (100 ppb): ~85 km to the south-west, ~50 km to the east, ~50 km to the
northeast and ~40 km to the south from the well.

—  Surface oil (10 g/m?): No predicted contact above moderate threshold

There is a 30% probability that condensate will contact shorelines (subsea scenario) with most shoreline
loading on the Montebello Islands. The worst-case shoreline accumulations predicted at the Montebello
Islands at the moderate (impact) threshold of 100 g/m? are 77 tonnes and 34 tonnes for the seabed and
surface releases, respectively.

The potential impact pathways (physical and chemical) of hydrocarbon exposure to relevant habitat and
marine fauna receptors are summarised in Table 7-10.

7.2.2.1 Hydrocarbon Weathering Behaviour

A preliminary analysis of hydrocarbon weathering was undertaken with the SINTEF Oil Weathering Model
(OWM). OWM predicts the mass balance partitioning of hydrocarbons (i.e. evaporation, surface, dispersed
subsurface) under steady-state met-ocean conditions. OWM simulations were run for sustained wind speeds
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of 1 m/s (low winds), 5 m/s (moderate winds) and 10 m/s (high winds). The simulations are based on a test
case of 100 m?® of hydrocarbon released instantaneously onto the sea surface.

The results of the weathering analyses for the modelling analogue Grader C are presented in Figure 7-3.

Evaporation is the primary weathering mechanism for highly volatile condensates such as Grader C. Under
low wind speeds of 1 m/s, approximately 90% of the surface slick is predicted to evaporate after 3 days (72
hours). Under moderate wind speeds of 5 m/s, approximately 82% of the surface slick is predicted to
evaporate after 24 hours with the remaining ~18% dispersed in the water column and no surface slick under
these conditions. High wind speeds of 10 m/s are predicted to rapidly (after only 6 hours) disperse (30%) and
evaporate (70%) with no surface slick.

Grader C has a tendency for low levels of emulsification with up to 10% water content in the surface slick
over the range of wind conditions.
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Figure 7-3: Simulated weathering of the SINTEF REV 2009 13 GRADER C hydrocarbon for constant wind
speeds of 1 m/s (top), 5 m/s (middle) and 10 m/s (bottom)
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7.2.2.2 Spill Modelling Results

Surface vs Seabed Point of Release

To determine the spatial extent of impacts from a LOWC of Reindeer condensate and the dispersion
characteristics over time, modelling was completed by GHD (GHD, 2020) (as described in Section 7.2.1).

The modelling results are presented below for the fate of hydrocarbon (surface, total submerged, dissolved
and shoreline accumulated) at the exposure values described in Table 7-6 to Table 7-8 has been provided for
the purposes of risk evaluation, displaying the following parameters:

+

+

—+

—+

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 and

Length of shoreline oiled.

Further parameters required to inform spill response strategies are described further in the Dancer-1
Exploration Drilling OPEP (SO-00-BI-20002.02).

Surface Oil

+

+

Surface release:

—  Low: Surface oil above the low threshold (1 g/m?) was predicted to extend up to ~150 km to the
southwest, and ~90 km to the northeast of the release location.

—  Moderate and High: At the moderate threshold (10 g/m?), surface oiling was significantly reduced
in spatial extent to within ~10 km of the release location with the exception of a single surface slick
trajectory which travelled ~60 km northeast during one realisation. No exceedances of the high
threshold (50 g/m?) were predicted to occur anywhere in the model domain.

Subsea release:

—  Low: Surface oil above the low threshold (1 g/m?) was predicted to occur only within ~10 km of the
release location. No receptor regions were predicted to receive surface oil above any of the
thresholds assessed. The maximum time-averaged oil concentration when above the low threshold
(1 g/m?) was 1.8 g/m?.

—  Moderate and High: there was no predicted contact anywhere in the model domain above the
moderate threshold (10 g/m?) or high threshold (50 g/m?)

Dissolved Aromatic Hydrocarbons

+

Santos Ltd

Surface release:

—  Low: Dissolved hydrocarbons at the low threshold (10 ppb) were predicted to extend a maximum
distance of ~150 km to the west-southwest and ~75 km to the northeast.

—  Moderate: At the moderate threshold (50 ppb), the spatial extent was reduced to within ~120 km
to the west-southwest and ~60 km to the northeast. A moderate contact probability of 47% was
predicted at the Montebello AMP at the moderate threshold (50 ppb) with a maximum time-
averaged concentration of 175 ppb and a minimum arrival time of 3.5 days. Very low contact
probability (<1%) was predicted at the Barrow-Montebello Surrounds with a maximum time-
averaged concentration of 58 ppb and minimum arrival time of 47.7 days.

—  High: Exceedance of the high threshold (400 ppb) was limited to within ~25 km of the release site.
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+ Subsea release:

—  Low: Dissolved hydrocarbons at the low threshold (10 ppb) were predicted to extend a maximum
distance of ~150 km to the west-southwest and ~80 km to the northeast.

—  Moderate: At the moderate threshold (50 ppb), the spatial extent was reduced to within ~100 km
to the west-southwest and ~60 km to the northeast. The Montebello AMP was the only receptor
predicted to be contacted at the moderate threshold (50 ppb) with a moderate-high contact
probability of 57%, a maximum time-averaged concentration of 296 ppb and a minimum arrival
time of 0.8 days.

—  High: Exceedance of the high threshold (400 ppb) was limited to within ~50 km of the release site.

Total Submerged Oil (entrained plus dissolved oil)
+  Surface release:

—  Low: Total submerged oil at the low threshold (10 ppb) was predicted to primarily occur within
~500 km southwest and ~300 km northeast of the release site, though localised contact occurred
at distances up to ~1,200 km away.

—  Moderate: At the moderate threshold (100 ppb), predicted contact was reduced in spatial extent
significantly to within ~100 km of the spill site. The Montebello Australian Marine Park (AMP) was
the only receptor predicted to be contacted by total submerged oil at the moderate threshold (100
ppb) with a low-moderate contact probability of 14%, a maximum time-averaged concentration of
183 ppb, and a minimum arrival time of 20.8 days.

+ Subsea release:

—  Low: Total submerged oil at the low threshold (10 ppb) was predicted to primarily occur within
~500 km southwest and ~300 km northeast of the release site, though localised contact occurred
at distances up to ~1,000 km away.

—  Moderate: At the moderate threshold (100 ppb), predicted contact was reduced in spatial extent
significantly to within ~100 km of the spill site. The Montebello Australian Marine Park (AMP) was
the only receptor predicted to be contacted by total submerged oil at the moderate threshold (100
ppb) with a moderate contact probability of 51%, a maximum time-averaged concentration of 345
ppb, and a minimum arrival time of 0.8 days.

Shoreline Accumulation

+  Surface release:

—  Low: Shoreline loading above the low threshold (>10 g/m?) was predicted to occur up to ~1,050 km
southwest of the release site at the Abrolhos Islands Pelsaert Group and up to ~450 km northeast
at the Rowley Shoals locations of Clerke Reef Marine Park (MP) and Imperiuse Reef MP.

—  Moderate: At the moderate threshold (100 g/m?) the spatial extent of shoreline accumulation was
reduced significantly to within ~300 km to the southwest at Muiron Islands and ~100 km southeast
at Dampier Archipelago, while only the Montebello Islands and Lowendal Islands (~125 km
southwest) were predicted to receive oil exceeding the high threshold (1,000 g/m?). At the
moderate threshold (100 g/m?), the Montebello Islands was predicted to receive the highest
accumulated load of any receptor of ~339 tonnes with a moderate contact probability of 27%,
minimum arrival time of 2.2 days and maximum oiled shoreline length of ~28 km. The Lowendal
Islands received the second-highest predicted shoreline accumulation of any receptor with ~34
tonnes, although the contact probability was relatively low (5%), with a minimum arrival time of
12.9 days and a maximum oiled shoreline length of ~4 km. Moderate contact probabilities were
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predicted for Barrow Island and Southern Islands Coast of 37% and 25%, respectively, with
maximum accumulated loads of ~6 and ~4 tonnes, respectively, minimum arrival times of 9.8 and
7.4 days, respectively and oiled shoreline lengths of ~14 and ~11 km, respectively. Finally, very low
contact probabilities were predicted at Dampier Archipelago and Thevenard Islands of 2% and 1%,
respectively, with maximum accumulated shoreline loads of ~1 tonne, minimum arrival times of
32.3-38.9 days and maximum oiled shoreline lengths of ~4 km.

+ Subsea release:

—  Low: Shoreline loading above the low threshold (>10 g/m?2) was predicted to occur up to ~800 km
southwest of the release site at the Outer Shark Bay Coast and up to ~450 km northeast at the
Rowley Shoals locations of Clerke Reef Marine Park (MP) and Imperiuse Reef MP.

—  Moderate: At the moderate threshold (100 g/m?) the spatial extent of shoreline accumulation was
reduced significantly to within ~300 km to the southwest at Muiron Islands and ~100 km southeast
at Dampier Archipelago, while only the Montebello Islands and Lowendal Islands (~125 km
southwest) were predicted to receive oil exceeding the high threshold (1,000 g/m2). Shoreline
accumulation above the moderate threshold (100 g/m?) occurred with moderate probabilities of
30% at Montebello Islands and Barrow Island, with maximum accumulated loads of ~77 and ~8
tonnes, respectively, minimum arrival times of 2.2 and 8.9 days, respectively and oiled shoreline
lengths ~32 and ~14 km, respectively. A moderate contact probability of 20% was also predicted
for the Southern Islands Coast with a maximum accumulated oil of ~5 tonnes, a minimum arrival
time of 9.4 days and a maximum oiled shoreline length of ~7 km. Low probabilities of shoreline
loading (10% or less) were predicted at Dampier Archipelago, Lowendal Islands, Thevenard Islands
and Muiron Islands with maximum loadings of ~1-3 tonnes at these receptors with the exception
of Lowendal Islands which had a maximum predicted loading of ~9 tonnes. Minimum arrival times
at these receptors ranged between 8.5 days to 29.5 days, while maximum oiled shoreline lengths
ranged between ~3 to 11 km.
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Table 7-12: Modelling Results for Surface Release Scenario of Loss of Well Control for the Dancer-1 Exploration Drilling activity

Receptor

Receptor type

Minimum time to contact (Days)

Moderate Exposure Values
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Surface hydrocarbons (10 g/m?2)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?2)

Dissolved aromatics (400 ppb)

Maximum Hydrocarbon Concentration

Moderate Exposure Values

Shoreline accumulation (100 g/m?2)

Surface hydrocarbons (10 g/m?2)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?2)

Dissolved aromatics (400 ppb)

Maximum
oil ashore
(tonnes)

Shoreline accumulation (100 g/m?)

Santos

Maximum
length of
oiled
shoreline
(km)

Shoreline accumulation (100 g/m?)

Mermaid Reef AMP Intertidal - - - NC - - - - - - NC - - - - -
Clerke Reef MP Emergent NC - - - NC - - NC - - - NC - - NC NC
Imperieuse Reef MP Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Glomar Shoals Submerged - - - NC - - - - - - NC - - - - -
Dampier Archipelago Emergent 32.3 - - NC NC - - 154.3 - - NC NC - - 1.1 3.5
Rankin Bank Submerged - - - NC - - - - - - NC - - - - -
Northern Islands Coast Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Montebello Islands Emergent 2.2 NC NC NC 2.2 NC NC 15,605.8 NC NC NC 15,605.8 NC NC 338.7 28.4
Lowendal Islands Emergent 12.9 NC - NC 12.9 NC - 4,839.6 NC - NC 4,839.6 NC - 343 35
Barrow Island Emergent 9.8 NC - NC NC NC - 381.2 NC - NC NC NC - 6.1 14.2
Middle Islands Coast Emergent NC - - - NC - - NC - - - NC - - NC NC
Barrow-Montebello Surrounds Intertidal - NC 47.7 NC - NC NC - NC 58.1 NC - NC NC - -
Thevenard Islands Emergent 38.9 - - NC NC - - 109.4 - - NC NC - - 0.8 3.5
Southern Islands Coast Emergent 7.4 - - NC NC - - 360.8 - - NC NC - - 4.1 10.6
Muiron Islands Emergent 8.5 - - NC NC - - 382.1 - - NC NC - - 3.7 10.6
Exmouth Gulf Coast Emergent NC - - - NC - - NC - - - NC - - NC NC
Ningaloo Coast North Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Ningaloo Coast South Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Outer Shark Bay Coast Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Abrolhos Islands Pelsaert Group Emergent NC - - - NC - - NC - - - NC - - NC NC
Bedout Island Emergent NC - - - NC - - NC - - - NC - - NC NC
Outer Abrolhos Islands — Shoals Submerged - - - NC - - - - - - NC - - - - -
Kimberley AMP Submerged - - - NC - - - - - - NC - - - - -
Dampier AMP Submerged - - - NC - - - - - - NC - - - - -
Montebello AMP Submerged - NC 3.5 20.8 - NC NC - NC 174.5 182.9 - NC NC - -
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Receptor

Outer Ningaloo Coast North

Receptor type

Intertidal

Minimum time to contact (Days)

Moderate Exposure Values
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Surface hydrocarbons (10 g/m?)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?)

Dissolved aromatics (400 ppb)

Maximum Hydrocarbon Concentration

Moderate Exposure Values

Shoreline accumulation (100 g/m?2)

Surface hydrocarbons (10 g/m2)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?)

Dissolved aromatics (400 ppb)

Maximum
oil ashore
(tonnes)

Shoreline accumulation (100 g/m?2)

Santos

Maximum
length of
oiled
shoreline
(km)

Shoreline accumulation (100 g/m?2)

- - - NC - - - - - - NC - - . - .
Shark Bay AMP Submerged - - - NC - - - - - - NC - - - - -
Rowley Shoals surrounds Submerged - - - NC - - - - - - NC - - - - -
Outer NW Ningaloo Submerged - - - NC - - - - - - NC - - - - -
Offshore Ningaloo Submerged - - - NC - - - - - - NC - - - - -
Offshore Abrolhos NW Submerged - - - NC - - - - - - NC - - - - -

E = Exceeded

C= Contacted at threshold (timeframe and maximum concentration not specified in modelling).

NC= No Contact
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Table 7-13: Modelling Results for Subsea Release Scenario of Loss of Well Control for the Dancer-1 Exploration Drilling activity

Receptor

Clerke Reef MP

Receptor type

Emergent

Minimum time to contact (Days)

Moderate Exposure Values
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Surface hydrocarbons (10 g/m?2)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?2)

Dissolved aromatics (400 ppb)

Maximum Hydrocarbon Concentration

Moderate Exposure Values

Shoreline accumulation (100 g/m?2)

Surface hydrocarbons (10 g/m?2)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?2)

Dissolved aromatics (400 ppb)

Maximum
oil ashore
(tonnes)

Shoreline accumulation (100 g/m?)

Santos

Maximum
length of
oiled
shoreline
(km)

Shoreline accumulation (100 g/m?)

NC - - - NC - - NC - - - NC - - NC NC
Imperieuse Reef MP Emergent NC - - - NC - - NC - - - NC - - NC NC
Glomar Shoals Submerged - - NC NC - - NC - - NC NC - - NC - -
Dampier Archipelago Emergent 26.5 - - NC NC - - 173.7 - - NC NC - - 1.2 3.5
Rankin Bank Submerged - - - - - - - - - - - - - - - -
Northern Islands Coast Emergent NC - - - NC - - NC - - - NC - - NC NC
Montebello Islands Emergent 2.2 - - NC 12.9 - - 3,673.5 - - NC 3,673.5 - - 77.1 31.9
Lowendal Islands Emergent 12.9 - - NC 12.9 - - 1,283.3 - - NC 1,237.3 - - 8.8 3.5
Barrow Island Emergent 8.9 - - NC NC - - 404.4 - - NC NC - - 7.6 14.2
Middle Islands Coast Emergent NC - - - NC - - NC - - - NC - - NC NC
Barrow-Montebello Surrounds Intertidal - - - NC - - - - - - NC - - - - -
Thevenard Islands Emergent 29.5 - - NC NC - - 103.4 - - NC NC - - 0.7 3.5
Southern Islands Coast Emergent 9.5 - - NC NC - - 512.2 - - NC NC - - 4.6 7.1
Muiron Islands Emergent 8.5 - - NC NC - - 224.5 - - NC NC - - 2.7 10.6
Exmouth Gulf Coast Emergent NC - - - NC - - NC - - - NC - - NC NC
Ningaloo Coast North Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Ningaloo Coast South Emergent NC - - - NC - - NC - - - NC - - NC NC
Outer Shark Bay Coast Emergent NC - - NC NC - - NC - - NC NC - - NC NC
Bedout Island Emergent NC - - - NC - - NC - - - NC - - NC NC
Outer Abrolhos Islands — Shoals Submerged - - - NC - - - - - - NC - - - - -
Dampier AMP Submerged - - - NC - - - - - - NC - - - - -
Montebello AMP Submerged - - 0.8 0.8 - - 2.1 - - 296.4 354.4 - - 537.1 - -
Outer Ningaloo Coast North Intertidal - - - NC - - - - - - NC - - - - -
Jurien AMP Submerged - - - NC - - - - - - NC - - - - -
Shark Bay AMP Submerged - - - NC - - - - - - NC - - - - -
Rowley Shoals surrounds Submerged - - - NC - - - - - - NC - - - - -
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Receptor

Abrohlos West

Receptor type

Minimum time to contact (Days)

Moderate Exposure Values
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Surface hydrocarbons (10 g/m?)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?)

Dissolved aromatics (400 ppb)

Maximum Hydrocarbon Concentration

Moderate Exposure Values

Shoreline accumulation (100 g/m?2)

Surface hydrocarbons (10 g/m2)

Dissolved aromatics (50 ppb)

Total Submerged Oil (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?)

Dissolved aromatics (400 ppb)

Maximum
oil ashore
(tonnes)

Shoreline accumulation (100 g/m?2)

Santos

Maximum
length of
oiled
shoreline
(km)

Shoreline accumulation (100 g/m?2)

C= Contacted at threshold (timeframe and maximum concentration not specified in modelling).

NC= No Contact
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Submerged - - - NC - - - - - - NC - - - - -
Outer NW Ningaloo Submerged - - - NC - - - - - - NC - - - - -
Offshore Ningaloo Submerged - - - NC - - - - - - NC - - - - -
Offshore Abrolhos NW Submerged - - - NC - - - - - - NC - - - - -

E = Exceeded
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7.2.3

The EPOs relating to this hazard include:

+  No loss of containment of hydrocarbon to the marine environment [DR-EPO-03];

Environmental Performance Outcomes and Control Measures

+ No unplanned objects, emissions or discharges to sea or air [DR-EP0-04]; and

Santos

+ Noinjury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during operational activities [DR-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 EPS’ and measurement criteria for the EPOs
described in Section 8.4.

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 EPS’ and measurement

criteria.

Table 7-14: Control Measure Evaluation for a LOWC Hydrocarbon Spill

Control
Measure
Reference

Control Measure

Standard Controls

Environmental
Benefit

Potential Cost/Issues

Evaluation

support vessel spill
response plans
(including pre-
drilling well relief

plan)

plan to deal with an
unplanned
hydrocarbon spills
quickly and efficiently
in order to reduce
impacts to the marine
environment.

DR-CM-029 NOPSEMA Includes control Costs associated with Adopted — Benefits
accepted WOMP measures for well personnel time in considered to
integrity and well writing, reviewing and outweigh costs.
control that reduce implementing the Regulatory
the risk of unplanned WOMP. requirement must be
discharges to the adopted.
marine environment.
DR-CM-030 NOPSEMA Includes the MODU Costs associated with Adopted — Benefits
accepted Safety Safety Case that personnel time in considered to
Case reduce the risk of writing, reviewing and outweigh costs.
unplanned discharges implementing the Regulatory
to the marine Safety Case. requirement must be
environment adopted.
DR-CM-031 MODU and Implements response Personnel cost and Adopted —

administrative costs
associated with
preparing documents,
ongoing management
(spill response
exercises) and
implementation of
plans.

Environmental
benefits of ensuring
response plans in
place, are followed
and measures
implemented, and
that the
MODU/support
vessels are compliant
outweighs the costs
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Control
Measure
Reference
[\ [

Control Measure

Environmental
Benefit

Potential Cost/Issues

Santos

Evaluation

of personnel time
associated with
preparation and
implementation of
spill response plans.
DR-CM-032 SOPEP or SMPEP Implements response Administrative costs of Adopted — Benefits
response exercises | plans to deal with an preparing documents of ensuring
unplanned and large costs of procedures are
hydrocarbon release preparing for and followed and
quickly and efficiently implementing response | measures
to reduce impacts to strategies. implemented and
the marine that the vessels are
environment. compliant outweighs
the costs. Regulatory
requirement must be
adopted.
DR-CM-033 Source Control Implements response Administrative costs of Adopted — Benefits
Plan plans to deal with an preparing documents of ensuring
unplanned and large costs of procedures are
hydrocarbon release preparing for and followed and
quickly and efficiently implementing response | measures
to reduce impacts to strategies. implemented and
the marine that the vessels are
environment. compliant outweighs
the costs. Regulatory
requirement must be
adopted.
DR-CM-034 Oil pollution Implements response Administrative costs of Adopted — Benefits
emergency plan plans to deal with an preparing documents of ensuring
(OPEP) unplanned and large costs of procedures are
hydrocarbon release preparing for and followed and
quickly and efficiently implementing response | measures
to reduce impacts to strategies. implemented and
the marine that the vessels are
environment. compliant outweighs
the costs. Regulatory
requirement must be
adopted.
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Control Control Measure
Measure
Reference
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Additional Control Measures

Environmental
Benefit

Potential Cost/Issues

Santos

Evaluation

N/A Manage the timing | Reduce risk of impacts High cost in moving or Rejected — Given the
of the activity to from highly unlikely delaying activity minimal risk of
avoid sensitive LOWC during schedule. Would impacts to listed
periods (e.g., environmentally double duration of marine species (e.g.,
spawning, whale sensitive periods for activity; increase turtles) occurring, the
and whale shark listed marine fauna impacts or potential financial and
migration, bird and | (e.g., spawning, whale impacts in other areas environmental costs
turtle nesting). and whale shark including increase in of extending activity

migration, bird and waste, air emissions, duration deemed
turtles nesting). risk of vessel collisions grossly
etc. The risk to all listed | disproportionate to
marine fauna cannot be | low environmental
reduced due to benefits.
variability in timing of
environmentally
sensitive periods and
unpredictable presence
of some species.

N/A Dedicated May allow for quicker Large costs associated Rejected —Large cost
resources (e.g. response to a spill as with dedicated associated with
dedicated spill resources will be resources on location. dedicated resources
response facilities within close proximity. | Modelling shows on location deemed
on location) in the shoreline contact albeit | grossly
event of loss of with moderate disproportionate to
hydrocarbons to maximum volumes. very low risk of LOWC
allow rapid Condensate has low to and very high natural
response. no persistence in the dispersion and low

environment and persistence of
therefore prolonged condensate.
loading on shorelines is

not expected.

N/A A dedicated Could reduce the The cost of having a Rejected —
second MODU on length of time taken to | MODU and Considered grossly
standby for the drill a relief well and personnel/equipment disproportionate to
purpose of relief may reduce the on standby (at a rate of | the environmental
well drilling timeframe for ca. $600k/day) would benefit (reduction of

stopping a blowout by double the cost of the 2 weeks of release),
up to two weeks; activity. considering the rare
although likelihood of a LOWC,
planning/approval/set- the existing
up requirements mean preventative control
measures in place to
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Control Control Measure Environmental Potential Cost/Issues Evaluation
Measure Benefit
Reference
[\ [
the reduction would prevent a well
likely be less. blowout and the

additional safety and
environmental risks
of having another
MODU and support
equipment/personnel
on standby.

Santos don't have a
MODU on standby
because they ensure
they know what
operators are in the
region of their
operations and what
equipment is
available if they
requireitinan
emergency. Santos
also always have
equipment on
standby if they need
to do a relief well.

Well Control

Santos ensures control of its wells through a number of 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 accepted Well Operations Management Plan (WOMP) and
Safety Case and are not restated in this EP pursuant to Regulation 31 of the OPGGS(E)R.

7.2.4 Environmental Impact Assessment

The below environmental impact assessment follows the risk assessment approach detailed in Section 7.1.6.

7.2.4.1 Identification of Hotspots for Consequence Analysis

As described in Section 7.1.6, all HEVs within the EMBA (low exposure value) are listed in Table 7-15 and
Table 7-16 below. The values and sensitivities associated with these HEVs have been described in Appendix
C. Further to this, Table 7-15 and Table 7-16 filter the HEVs to identify the hotspots where they meet the
criteria described in Section 7.1.6.
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Table 7-15: Identified High Environmental Value and Hotspot Receptors for Surface Release Scenario of
LOWC

Receptor HEV Value Exposure Value Hotspot

Moderate High

Mermaid Reef AMP 2 v

Clerke Reef MP 3 v

Imperieuse Reef MP 3 v

Glomar Shoals 5 v

Dampier Archipelago 3 v v v
Rankin Bank 5 v

Northern Islands Coast 5 v

Montebello Islands 3 v

Lowendal Islands 3 v

Barrow Island 3 v

Middle Islands Coast 5 v

Barrow-Montebello Surrounds 3 v v v
Thevenard Islands 5 v v

Southern Islands Coast 5 v v

Muiron Islands 2 v v v
Exmouth Gulf Coast 2 v

Ningaloo Coast North 2 v

Ningaloo Coast South 3 v

Outer Shark Bay Coast 3 v

Abrolhos Islands Pelsaert Group 2 v

Bedout Island 5 v

Outer Abrolhos Islands — Shoals 3 v

Kimberley AMP 3 v

Dampier AMP 4 v

Montebello AMP 4 v v

Outer Ningaloo Coast North 1 v

Shark Bay AMP 4 v

Rowley Shoals surrounds 4 v

Outer NW Ningaloo 3 v
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Receptor HEV Value Exposure Value Hotspot
Moderate High

Offshore Ningaloo 4 v

Offshore Abrolhos NW 4 v

Table 7-16: Identified High Environmental Value and Hotspot Receptors for Subsea Release Scenario of
LOWC

Receptor HEV Value Exposure Value Hotspot

Moderate

Clerke Reef MP 3

v
Imperieuse Reef MP 3 v
Glomar Shoals 5 v
Dampier Archipelago 3 v v v
Rankin Bank 5 v
Northern Islands Coast 5 v
Montebello Islands 3 v
Lowendal Islands 3 v
Barrow Island 3 v
Middle Islands Coast 5 v
Barrow-Montebello Surrounds 3 v
Thevenard Islands 5 v
South Islands Coast 5 v
Muiron Islands 2 v v
Exmouth Gulf Coast 2 v
Ningaloo Coast North 2 v
Ningaloo Coast South 3 v
Outer Shark Bay Coast 3 v
Bedout Island 5 v
Outer Abrolhos Islands — Shoals 3 v
Dampier AMP 4 v
Montebello AMP 4 v v v
Outer Ningaloo Coast North 1 v
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Receptor HEV Value Exposure Value Hotspot
Moderate High
Jurien AMP 2 v
Shark Bay AMP 4 v
Rowley Shoals surrounds 4 v
Abrohlos West 2 v
Outer NW Ningaloo 3 v
Offshore Ningaloo 4 v
Offshore Abrolhos NW 4 v

This process identified the following hotspots:
Dampier Archipelago

Montebello Islands

Lowendal Islands

Barrow Island

Barrow-Montebello Surrounds

+ + + + + o+

Murion Islands

Table 7-17 provides a simplified summary of the consequence assessment results for each of the Hotspot
areas. The consequence assessment was based on predicted contact and concentration of surface oil,
accumulated oil, entrained hydrocarbon and dissolved hydrocarbons. For each Hotspot area the
consequence to the key values were assessed using the methodology described in Section 7.1.6.
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Table 7-17: Hotspot Consequence Assessment Results from a LOWC

R t HEV Surf Sub! C C
Seepton . Values Oil Spill Modelling Parameter Hrisce HBsEd gnsequence onst.equence Total
Name Ranking Release Release Category Ranking
Dampier 3 Physical Habitats Probability of contact + Threatened + m 1l -
) . . o .
Archipelago + Coral reefs by floating oil at (%) NC NC or migratory o Moderate
10 g/m? fauna;
+ Seagrass +
+ M | Maximum floating oil + physical
acroalgae concentration (g/m?) NC NC habitat; +
2
+ Mangroves >10g/m + protected
Marine Fauna Maximum exposure areas;
+ Invertebrates time of floating oil at | Time (d) NC NC + socio-
2 .
+ Finfish and Rays 10 g/m economic
S Maxi receptors
+ high fish biodiversity approx. 650 aximum
species, dwarf sawfish EPBC protected accumulated oil on (tonnes) 11 12
shorelines >100 g/m?
+ Birds
+ Marine reptiles Max1mulmt d
accumulate
'm? 154.3 173.7
Turtles concentration (o/m?)
+ Flatbacks - nest on Legendre, Huay, >100 g/m?
Delambre
Maximum length of
+ Green —significant rookery in NWS shoreline oiled (>100 | (km) 3.5 3.5
+ Olive Ridley — known to forage g/m?)
+ Loggerhead — nesting and foraging Maximum
concentration of
+ Seasnakes b NC
] total submerged oil (ppb)
Marine mammals >100 ppb
+ Ei i
ight ?peaes (dugong, whales, Maximum exposure
dolphins) .
time of total Time (d) NC NC
+ migratory pathway for protected submerged oil 'me
humpback whale in July-Sept. >100 ppb
+ Protected Area ;
Maximum (ppb) NC NC
concentration of
Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 268 of 394




Receptor HEV Surface Subsea Consequence Consequence
P . Oil Spill Modelling Parameter 9 X 9 Total
Name Ranking Release Release Category Ranking
+ Commonwealth Marine Reserve dissolved
Socio-economic and heritage values hydrocarbon >50 ppb
+ National Heritage Listed Maximum exposure
time of dissolved :
+ Aboriginal rock art on shorelines, f Time (d) NC NC
) hydrocarbon >50 ppb
Burrup Peninsula
Montebello 3 Habitats Probability of contact Threatened + v IV - Major
Islands + Reefs — coral spawning: Mar & Oct by floating oil at (%) NC NC or migratory + v
10 g/m? fauna;
+ Algae (40%) + v
M idered globall . Maximum floating oil physical
angroves (considered globally unique concentration (a/m?) NC NC habitat; + v
as they are offshore) 10 g/m?
a/m protected
+ Fish habitat . ;
Maximum exposure areas;
+ Intertidal sand flat communities time of floating oil at | Time (d) NC NC socio-
Turtles 10g/m? economic
+ Loggerhead and green (significant Maximum receptors
rookery), hawksbill, flatback turtles — accumulated oil on (tonnes) 338.7 77.1
Loggerhead turtle nesting: Dec-Jan; shorelines >100 g/m?
green turtle nesting: Nov- to Apr, peak -
period from Jan-Feb; flatback turtle Maximum
nesting: Dec-Jan; hawksbill turtle accumulated (g/m?) 15 605.8 3673.5
nesting: Oct-Jan concentration ' '
>100 g/m?
+ Northwest and Eastern Trimouille
Islands (hawksbill) Maximum length of
shoreline oiled (>100 km 28.4 31.9
+ Western Reef and Southern Bay at 5 ! iled ( (km)
a/m?)
Northwest Island (green)
Seabirds Maximum
+ Mi dth q birds — 14 concentration of (opb) NC NC
|grfatory and threatened seabirds — total submerged oil PP
species >100 ppb
+ Significant nesting (Sept-Feb), foraging Maxi
and resting areas } aximum exposure Time (d) NC NC
time of total
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Receptor
Name

HEV
Ranking

Whales

Oil Spill Modelling Parameter

submerged oil

Surface
Release

Subsea
Release

Santos

Consequence
Category

Consequence
Ranking

Total

+ Humpback (Jun-Jul), Pygmy blue (Apr- >100 ppb
Aug) whale migration Maximum
io- i concentration o
Socio-economic concentt f (opb) NC NC
+ Pearling (inactive/pearling zones)
hydrocarbon >50 ppb
+ Very significant for recreational fishing -
and charter boat tourism Maximum exposure
) . ) time of dissolved Time (d) NC NC
+ Social amenities and other tourism hydrocarbon >50 ppb
+ Nominated place (national heritage)
Lowendal 3 Habitats Probability of contact + Threatened + v IV - Major
Islands + Important shallow lagoons with byfloatzing oil at (%) NC NC or migratory |,y
seagrass for dugongs 10g/m fauna; v
+ Deep-water benthic (soft-sediment) Maximum floating oil + physical N
habitats concentration (g/m?) NC NC habitat; m
>10 g/m?
+ Dugong Reef and Batman Reef (eastern o/ + protected
side Island), Maximum exposure areas;
+ Mangroves are considered globally time of floating oil at | - Time (d) NC NC + socio-
2 .
unique as they are offshore 10g/m economic
Maxi receptors
+ Macroalgal reefs (40%) aximum
Turtles accumulated oil on (tonnes) 34.3 8.8
- shorelines >100 g/m?
+ Important hawksbill (Beacon, -
Parakeelya, Kaia and Pipeline), Maximum
loggerhead and green turtle nesting accumulate"d (g/m?) 4,839.6 1,237.3
(minor) Varanus pipeline, Harriet and concentrazt/on
Andersons Beaches) >100 g/m
+ Nesting is reported to occur throughout | Maximum length of
the year in WA, peaking between shoreline oiled (>100 (km) 3.5 3.5
October and January g/m?)
+ Significant flatback rookery, nesting Maximum (ppb) NC NC
season for flatback turtles peaks in concentration of
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Receptor
Name

HEV
Ranking

Oil Spill Modelling Parameter

Surface
Release

Subsea
Release

Santos

Consequence
Category

Consequence
Ranking

Total

December and January with
subsequent peak hatchling emergence
in February and March

total submerged oil
>100 ppb

Maximum exposure

Seabirds .
=i time of total
. . . f . Time (d) NC NC
+ Approximately 89 species of avifauna, submerged oil
12 to 14 species of migratory and >100 ppb
threatened seabirds .
Maximum
Marine mammals concentration o
] f (ppb) NC NC
+ Seagrass beds around the Lowendal dissolved
Islands thought to provide valuable hydrocarbon >50 ppb
food source for dugongs Maximum exposure
Protected Areas time of dissolved
+ The Barrow Island Marine Management | hydrocarbon >50 ppb
Area, most of the waters around
Barrow Island, the Lowendal Islands ]
and the Barrow Island Marine Park Time (d) NC NC
Socio-economic and heritage values
+ Social amenities and other tourism,
very significant for recreational fishing
and charter boat tourism
Barrow 3 Habitats Probability of contact + Threatened + v IV - Major
. . o .

Island + Bandicoot Bay — conservation area byfloatzmg oil at (%) NC NC or migratory + v
Fisheries Act (benthic fauna/seabird 10 g/m fauna; LN
protection), mudflats, rock platforms, Maximum floating oil + physical
mangroves, clay pans concentration (g/m2) NC NC habitat; +om

+ Mangroves in Bandicoot Bay >10 g/m? + protected
(considered globally unique) Maximum exposure areas;
time of floating oil at | Time (d) NC NC
10 g/m?
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Receptor
Name

HEV
Ranking

+ Coral reefs (eastern side) — Biggada
Reef (coral spawning: Mar & Oct)

+ Biggada Creek

Turtles

+ Regionally and nationally significant
green turtle (western side) and flatback
turtle (eastern side) nesting beaches

+ Turtle Bay north beach

+ North and west coasts —John Wayne
Beach also loggerhead and hawksbill
turtles.

+ Peak turtle nesting periods —
Loggerhead turtle nesting: Dec-Jan;
green turtle nesting: Nov- to Apr, peak
period from Jan-Feb; flatback turtle
nesting: Dec-Jan; hawksbill turtle
nesting: Oct-Jan

Seabirds

+ Migratory birds (important habitat)
(important bird area) 10th of top 147
bird sites.

+ Highest population of migratory birds in
Barrow Island Nature Reserve (south-
southeast island).

+ Double island important bird nesting
(shearwaters, sea eagles).

Whales

+ Pygmy blue whale northern migration
(Apr -Aug)

Cultural heritage

Oil Spill Modelling Parameter

Maximum
accumulated oil on
shorelines >100 g/m?

(tonnes)

Surface
Release

6.1

Subsea
Release

7.6

Maximum
accumulated
concentration
>100 g/m?

(g/m?)

381.2

440.0

Maximum length of
shoreline oiled (>100
a/m?)

(km)

14.2

14.2

Maximum
concentration of
total submerged oil
>100 ppb

(ppb)

NC

NC

Maximum exposure
time of total
submerged oil
>100 ppb

Time (d)

NC

NC

Maximum
concentration of
dissolved
hydrocarbon >50 ppb

(ppb)

NC

NC

Maximum exposure
time of dissolved
hydrocarbon >50 ppb

Time (d)

NC

NC

Santos

Consequence
Category

+ socio-
economic
receptors

Consequence

X Total
Ranking
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Dancer-1 Exploration Drilling Environment Plan

Page 272 of 394



Santos

Surface Subsea Consequence

Release

Receptor HEV Consequence

X Total
Ranking

Oil Spill Modelling Parameter
Release Category

Name Ranking

+ Important Aboriginal cultural: 13 listed

sites incl. (pearling camps)

Socio-economic

+ Significant for recreational fishing and
charter boat tourism

+ Nominated place (national heritage)

Barrow —
Montebello
Surrounds

Habitats

+ Coral reefs habitat
Seabirds

+ Migratory birds
Whales

+ Humpback/ pygmy blue whale
migration

Socio-economic

+ Significant for recreational fishing and
charter boat tourism

Probability of contact
by floating oil at
10 g/m?

(%)

NC

NC

Maximum floating oil
concentration
>10 g/m?

(g/m?)

NC

NC

Maximum exposure
time of floating oil at
10 g/m?

Time (d)

NC

NC

Maximum
accumulated oil on
shorelines >100 g/m?

(tonnes)

NC

NC

Maximum
accumulated
concentration
>100 g/m?

(g/m?)

NC

NC

Maximum length of
shoreline oiled (>100

g/m?)

(km)

NC

NC

Maximum
concentration of
total submerged oil
>100 ppb

(ppb)

NC

NC

Maximum exposure
time of total

Time (d)

NC

NC

+ Threatened
or migratory
fauna;

+ physical
habitat;

+ protected
areas;

+ socio-
economic
receptors

+ + + +

I -
Moderate
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Receptor HEV Surface Subsea Consequence Consequence

Oil Spill Modelling Parameter Total

Name Ranking Release Release Category Ranking

submerged oil
>100 ppb
Maximum
concentration of
b 58.1 NC
dissolved (ppb)
hydrocarbon >50 ppb
Maximum exposure
time of dissolved Time (d) 47.7 NC
hydrocarbon >50 ppb
Muiron 2 Turtles Probability of contact + Threatened + v IV - Major
Islands + Major loggerhead nesting by floating oil at (%) NC NC or migratory Y
10 g/m? fauna;
+ North and south Muiron Islands — + IV
significant green turtle nesting Maximum floating oil + physical n
. . . concentration (g/m?) NC NC habitat; I
+ Hawksbill nesting (low density) 510 g/m?
g/m + protected
+ Occasional flatback turtles .
) Maximum exposure areas,
Seabirds time of floating oil at | Time (d) NC NC + socio-
+ Significant bird breeding. 10 g/m? economic
Whales Maximum receptors
+ Humpback whale migration accumulated oil on (tonnes) 3.7 2.7
Protected Areas shorelines >100 g/m?
+ The Ningaloo Coast WHA includes Maximum
Muiron Island Marine Management accumulate:d (g/m?) 382.1 2245
Area (including the Muiron Islands) concentration
2
Socio-Economic >100g/m
+ Exmouth gulf prawn fishery (Muiron is Maximum length of
western boundary) shoreline oiled (>100 (km) 10.6 10.6
a/m?)
Maximum (ppb) NC NC
concentration of
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Receptor
Name

HEV

. Values
Ranking

+ Significant for recreational fishing and
charter boat tourism. Social amenities
and other tourism.

Oil Spill Modelling Parameter

total submerged oil
>100 ppb

Surface
Release

Subsea
Release

Santos

Consequence Consequence
X Total
Category Ranking

Maximum exposure
time of total
submerged oil
>100 ppb

Time (d)

NC

NC

Maximum
concentration of
dissolved
hydrocarbon >50 ppb

(ppb)

NC

NC

Maximum exposure
time of dissolved
hydrocarbon >50 ppb

Time (d)

NC

NC

Santos Ltd

Dancer-1 Exploration Drilling Environment Plan

Page 275 of 394



Santos

7.2.5 Subsea and Surface release of Reindeer condensate from a LOWC

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 hotspot is provided in Table 7-17. 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 at the Dancer-1 well, hydrocarbons will likely reach both subsea and shoreline
habitats (highest probabilities at Montebello Islands, Barrow Island, Muiron Islands, Southern Islands Coast and
Montebello AMP). 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 Reindeer condensate released would result in a localised
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 DAH’s. A description of impacts to
marine fauna from exposure to condensate is provided in Table 7-11

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 7-11.

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
3-8). 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 7-11).

The only receptor where entrained oil (total submerged oil) at more than 100 ppb is expected to make contact is
Montebello AMP (50.7% probability from subsea scenario), with no impacts to commercial fishers expected.
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Recreational fishing hotspots including the Montebello Islands, Barrow Island, Lowendal Islands, Muiron Islands and
Ningaloo are of high value to recreational fishers, however entrained oil above the moderate exposure threshold is
not expected in these areas.

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
7-11.

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 at the Dancer-1 well 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,
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. Blowout and well release
frequencies for exploration drilling has been reported at a frequency of 1.5 x 10 per well (IOGP, 2019; exploration
drilling operations at wildcat wells, North Sea Standard).

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 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.

7.2.6 Demonstration of ALARP

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 (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.

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
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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 9.2.4 of the OPEP.

Supporting controls to allow the relief well schedule to be met include:
+  Rig capability register to identify suitable rigs;

+  Source Control Planning and Response Guideline (DR-00-0Z-20001) (details relief well planning matters,
including but not limited to relief well design and procurement matters);

+  Well specific source control plan for Dancer-1 (includes relief well trajectory, dynamic well kill hydraulic
calculations, rig specifications, equipment requirements and availability and location of tangibles);

+  Australian Petroleum Production and Exploration Association (APPEA) Memorandum of Understanding
(MoU) provides for access to other Operator rigs; and

+  Contracts and MoUs for 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. 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. $600k/day) would double the cost
of the activity; this is considered grossly disproportionate to the environmental benefit (reduction of 2 weeks
of release), considering the rare likelihood of a LOWC, the existing preventative control 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. 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 accepted Safety Case will be preferred and up to three suitable rigs (including the rig that will be
used to drill the Dancer-1 well) are expected to be available in the region at the time of drilling Dancer-1.

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 Wild Well Control,
as outlined within the Source Control Planning and Response Guideline (DR-00-0Z-20001). 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. The SFRT may provide value in allowing a subsea survey in the instance
of conductor damage but given that capping stack deployment is not a feasible strategy, the use of SFRT for
the application of dispersants is not considered required from a source control perspective. However, the
application of dispersants via SFRT may provide 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
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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 7-14 while
those that would be implemented in the event of a spill are outlined within the OPEP.

7.2.7 Acceptability Evaluation

Santos Ltd |

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 (ESD)?

Are risks and impacts consistent with
relevant legislation, international
agreements and conventions,
guidelines and codes of practice
(including species recovery plans,
threat abatement plans, conservation
advice and Australian Marine Park
zoning objectives)?

Are risks and impacts consistent with
Santos’ Environmental, Health and
Safety Policy?

Are risks and impacts consistent with
stakeholder expectations?

Yes - maximum credible hydrocarbon spill volume (condensate from a
LOWOC) residual risk is ranked as Low.

No — hydrocarbon spill modelling results were used to determine
consequence and risk; no further information is required.

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
7.2.4.1), including the Dampier Archipelago, Montebello Islands,
Lowendal Islands, Barrow Island, Muiron Islands and Barrow-
Montebello Surrounds.

+ Relevant species recovery plans, conservation management plans
and management actions, including but not limited to Recovery
Plan for Marine Turtles in Australia (DoEE, 2017), Approved
Conservation Advice for Megaptera novaeangliae (humpback
whale) (TSSC, 2015d), Approved Conservation Advice for
Balaenoptera physalus (fin whale) (TSSC, 2015b), Approved
Conservation Advice for Rhincodon typus (whale shark) (TSSC,
2015a), Blue Whale Conservation Management Plan 2015 - 2025
(DoE, 2015b), and relevant recovery plans and conservation
advices for birds.

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’ Environmental, Health and Safety Policy.

Yes — During the open comment period a comment was received from
CCWA, but a review of, and response to the comment has not resulted
in any changes to the risk ranking of a LOWC- hydrocarbon spill event.
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Are performance standards such that

the impact or risk is considered to be Yes (see ALARP above)
ALARP?

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 NOSPEMA accepted safety case and
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.
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7.3 Hydrocarbon Spill — Marine Diesel Oil

Surface release of marine diesel oil (MDO) from a ruptured vessel fuel tank as a result of a collision or a
MODU refuelling incident.

7.3.1 Description of Event

Diesel spills have the potential to impact on the marine environment through reductions in water
quality and exposure to fauna and habitats.

Worst-Credible MDO 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 3™ 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 (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 ~329 m3
of MDO for support vessels. This scenario would result in a spill of MDO at the sea surface.

Refuelling Incident

There may be helicopter refuelling on the MODU and 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 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 m3.
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.

A release of 329 m3 of MDO as a result of a vessel collision is the maximum credible diesel spill
scenario, and was modelled by GHD (2020):

+ Shoreline loading at moderate exposure (100 g/m?) was confined to the proximal locations of
Dampier Archipelago and Montebello Islands.

+ Maximum spatial extent of surface oil above the moderate exposure value of 10 g/m?, was
predicted to occur up to ~200 km from the spill location.

+ Exceedances of total submerged oil in the water column at the high exposure value (100 ppb)
were predicted up to a maximum of ~200 km to the east of the spill location and ~100 km to the
north and east.

+ Dissolved oil in the water column above the exposure value of 50 ppb was predicted up to
~150 km to the west and ~100 km to the east/northeast of the release location.
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Refer to MDO Spill Modelling Results summary below in Section 7.3.2.2 for further information.

Modelling undertaken for 0.5 hours - loss is instantaneous through the rupture.

MDO fuel at the sea surface will spread rapidly in the direction of the prevailing wind and surface
currents. Evaporation contributes to a substantial proportion of removal of the spilled MDO on the
sea surface during calm conditions, while entrainment of droplets within the water column will
increasingly contribute to removal of surface oil as wind speed increases. There is a very low chance
for emulsion formation. It is estimated through modelling under realistic weather conditions that
surface hydrocarbons would decrease to below 1% of the total mass within three days (in moderate
wind conditions, 5 metres per second (m/s)) through dispersion and evaporation. In conditions of
sustained energetic winds (10 m/s), the surface oil is expected to be entirely evaporated and
dispersed after 12 hours.

Refer to MDO Spill Modelling Results summary below in Section 7.3.2.2 for further information.

7.3.2 Nature and Scale of Impacts

Hydrocarbon spills will cause a decline in water quality and can 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 hydrocarbon spill (i.e. extent, duration) and
sensitivity of the receptor.

Potential Receptors: Fish, sharks, cetaceans, marine reptiles, seabirds and shorebirds. Shorelines habitats
and associated fauna and flora.

As a light hydrocarbon, MDO undergoes rapid spreading and evaporative loss in warm waters, indicating that
a surface slick will be temporary, with approximately 40% of the released volume evaporating within 40
hours. The high rate of evaporation means that little MDO will become entrained and few aromatic
hydrocarbons are predicted to become dissolved.

Potential impact pathways (physical and chemical) of hydrocarbon exposure for receptors are summarised
in Table 7-10 and potential impacts to receptors found within the EMBA are further described in Table 7-11.

7.3.2.1 Hydrocarbon Weathering Behaviour

ITOPF (2011) and the AMOSC (2011) categorise MDO as a light ‘group II' hydrocarbon. In the marine
environment, MDO is expected to behave as follows:

+  MDO 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; and

+  MDO 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.

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 ~10% after 48 hours and 1% after 72 hours. With high winds (10 m/s), the surface slick is predicted
to be almost entirely evaporated and dispersed after 12 hours (GHD, 2020) (Figure 7-4).

Marine Diesel (IKU) has been used as an analogue for MDO in the modelling study (GHD, 2020). Marine Diesel
(IKU) has a very low tendency for emulsion formation, with only 1% water content entrained into the surface
slick after 120 hours for all wind conditions assessed (GHD, 2020) (Figure 7-4).
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Hydrocarbon Name: MARINE DIESEL (IKU)
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Figure 7-4: Simulated Weathering of the Foundation for Scientific and Industrial Research at the
Norwegian Institute of Technology (SINTEF) Marine Diesel (IKU) Hydrocarbon for Constant Wind Speeds
of 1 m/s (Top), 5 m/s (Middle) and 10 m/s (Bottom)
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7.3.2.2 Spill Modelling Results

To determine the spatial extent of impacts from a potential surface release of MDO, and the dispersion
characteristics over time, modelling was completed by GHD (GHD, 2020). A volume of 329 m? released over
0.5 hours was modelled.

Modelling results have been provided for each of the four hydrocarbon fates: shoreline accumulation;
surface; dissolved and entrained.

The modelling results are presented for the fate of hydrocarbon at the exposure values defined in Section
7.1.3 has been provided for the purposes of risk evaluation, displaying the following parameters:

+  Minimum time to contact from moderate and high exposure value;

+  Maximum hydrocarbon concentration from high exposure value;

+  Maximum oil accumulation on shoreline from moderate and high exposure value; and

+  Length of shoreline oiled.

Further parameters required to inform spill response strategies are described further in the Dancer-1
Exploration Drilling OPEP (SO-00-BI-20002.02).

Surface Oil

Low

Stochastic modelling determined that surface oil at concentrations equal to or greater than 1 g/m? could
extend up to 225 km from the release location. HEVs with the potential to be contacted at the low exposure
value are:

Glomar Shoals

Rankin Bank

Montebello Islands
Barrow-Montebello Surrounds

Montebello AMP; and

+ + 4+ + + 4+

Offshore Ningaloo
Moderate and High

Stochastic modelling determined that surface oil at moderate exposure value of 10 g/m? may occur out to
200 km from the release location. HEVs with the potential to be contacted at the moderate exposure value

are:
+  Glomar Shoals

+  Montebello Islands

+  Barrow-Montebello Surrounds
+  Montebello AMP; and

+  Offshore Ningaloo

Surface oil at the high exposure value of 50 g/m? may occur out to 125 km from the release location.
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Dissolved Hydrocarbons
Low

Stochastic modelling determined that dissolved hydrocarbons at concentrations of 10 ppb may occur 250 km
from the release location.

Moderate

Stochastic modelling determined that dissolved hydrocarbons at concentrations of 50 ppb may occur 200 km
from the release location. Dissolved hydrocarbons at concentrations of 50 ppb may contact one HEV
(Montebello AMP), which is approximately 50 km from the release location.

High

Stochastic modelling determined that dissolved hydrocarbons at concentrations of 400 ppb could travel up
to 50 km from the release location. At this concentration, no contact to HEVs is predicted.

Entrained hydrocarbon

Low

Stochastic modelling shows that entrained hydrocarbon with concentrations exceeding 10 ppb may occur
out to 250 km from the release location.

Moderate and High

Stochastic modelling shows that entrained hydrocarbon with concentrations exceeding 100 ppb may occur
out to 200 km from the release location. At the moderate exposure value of 100 ppb there is greater than
1% probability of entrained hydrocarbon reaching two HEVs: Glomar Shoals and Montebello AMP. All these
HEVs may be contacted at the high exposure value of 500 ppb.

Shoreline Accumulation

Low

Shoreline accumulation above the low exposure value of 10 g¢/m? may occur within 75-150 km of the release
site at Barrow Island, Montebello Islands, Dampier Archipelago and Northern Islands Coast, as well as at the
Southern Islands Coast ~250 km southwest.

Moderate and High

Shoreline accumulation above the moderate exposure value of 100 g/m? may occur at two HEVs:
+  Dampier Archipelago; and

+  Montebello Islands.

The furthest being Montebello Islands, approximately 93 km from the release location.

Shoreline accumulation above the high exposure value of 1,000 g/m? may occur at Montebello Islands.
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Table 7-18: Modelling Results for Surface Release of MDO

Receptor

Dampier Archipelago

Receptor type

Emergent

Minimum time to contact (Days)

Moderate Exposure Values
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=
o
=
=]
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(%]

N
o

Surface hydrocarbons (10 g/m?2)

Dissolved aromatics (50 ppb)

Entrained hydrocarbons (100 ppb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (25 g/m?2)

Dissolved aromatics (400 ppb)

Maximum Hydrocarbon Concentration

Moderate Exposure Values

Shoreline accumulation (100 g/m?)

Surface hydrocarbons (10 g/m?2)

Dissolved aromatics (50 ppb)

Entrained hydrocarbons (100 pb)

High Exposure Values

Shoreline accumulation (1000g/m?2)

Surface hydrocarbons (50 g/m2)

Dissolved aromatics (400 ppb)

Maximum
oil ashore
(tonnes)

Shoreline accumulation (100 g/m?)

Santos

Maximum
length of
oiled
shoreline
(km)

Shoreline accumulation (100 g/m?)

NC 223.2 NC 0.6 1.4
Northern Islands Coast Emergent NC NC NC NC NC NC
Montebello Islands Emergent 6.6 5.7 NC 6.6 5.7 11,531.3 37.8 NC 11,513.3 54.1 152.9 255
Barrow Island Emergent NC NC NC NC NC NC NC NC
Southern Islands Coast Emergent NC NC NC NC NC NC
Glomar Shoals Submerged 2.3 2.3 2.5 3.9 NC 37.5 74.0 206.2 519 NC
Rankin Bank Submerged NC NC NC NC NC NC
Barrow-Montebello Surrounds Intertidal 5.2 NC 5.2 66.6 NC 66.6
Montebello AMP Submerged 0.8 0.8 0.8 1.2 NC 180.4 328.1 633.6 180.4 NC
Offshore Ningaloo Submerged 4.2 NC NC NC NC 17.4 NC NC NC NC

E = Exceeded

C= Contacted at threshold (timeframe and maximum concentration not specified in modelling).

NC= No Contact
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7.3.3

The EPOs relating to this event include:

+ No loss of containment of hydrocarbon to the marine environment [DR-EPO-03];

Environmental Performance Outcomes and Control Measures

+ No unplanned objects, emissions or discharges to sea or air [DR-EPO-04];

Santos

+ Noinjury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during operational activities. [DR-EPO-05].

The control measures considered for this activity are shown below with EPS’ and measurement criteria for

the EPOs described in Section 8.4.

Table 7-19: Control Measure Evaluation for the surface release of MDO

Control Control Measure
Measure

Reference

Standard Controls

Environmental Benefit

Potential
Cost/Issues

Evaluation

DR-CM-008 | MODU move procedure MODU move procedure | Personnel costs Adopted — Benefits
contains a passage plan associated with of ensuring
to reduce risk of ensuring procedure | procedure is
collision. isin place and followed and

implemented measures to reduce

during inspections. collision risk are
implemented
outweigh the costs
of personnel time.

DR-CM-031 MODU and support Implements response Administrative Adopted — Benefits

vessel spill response plans on board vessels costs of preparing of ensuring
plans to deal with unplanned documents. response plans in
hydrocarbon releases Generally place, are followed
and spills quickly and undertaken by and measures
efficiently to reduce vessel contractor implemented and
impacts to the marine so time for Santos that the
environment. personnel to MODU/support
confirm and check vessels are
SOPEP/ Shipboard compliant
Marine Pollution outweigh costs.
Emergency Plan
(SMPEP) in place.

DR-DM-004 | Maritime notices Ensure other marine Costs associated Adopted — Benefits
users are aware of the with the personnel of considered to
presence of the time in issuing outweigh negligible
MODU/support vessels notifications and costs to Santos.
and are provided with closing out queries
information on timings and responses.
of the activity, including
MODU arrival and
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Reference
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Control Measure

Environmental Benefit

Potential
Cost/Issues

Santos

Evaluation

departure, so that the
maritime industry is
aware of the petroleum
activities and to reduce
risk of vessel collision.
DR-CM-007 | Support vessel(s) Monitor the MODU High cost Adopted — The
500 m Petroleum Safety | associated with safety and
Zone (PSZ) and be contracting vessel. environmental
equipped with an AlISto | Negligible costs of benefits from
aid in its detection at operating reducing risk of
sea, and radar to aid in navigational vessel collisions
the detection of equipment. outweigh costs to
approaching third party Santo WA.
vessels. Reduces risk of
vessel collision and
subsequent unplanned
release of hydrocarbons
causing potential harm
to the marine
environment.
DR-CM-034 | Oil pollution emergency Implements response Administrative Adopted — Benefits
plan (OPEP) plans to deal with an costs of preparing of ensuring
unplanned hydrocarbon | documents and procedures are
release quickly and large costs of followed and
efficiently to reduce preparing for and measures
impacts to the marine implementing implemented and
environment. response that the vessels are
strategies. compliant
outweigh the costs.
DR-CM-001 | MODU identification MODU has an Negligible costs of Adopted — The
system Automatic Identification | operating safety and
System (AIS) to aid in its | navigational environmental
detection at sea that is equipment. benefits outweigh
only active while under the cost to Santos.
tow. Reduces risk of
environmental impact
from vessel collisions
through ensuring safety
requirements are
fulfilled.
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Reference
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Control Measure

Additional Control Measures

Environmental Benefit

Potential
Cost/Issues

Santos

Evaluation

N/A Zero fuel bunkering via Removes spill risk from Cost associated Rejected — Storage

hose hose operations. with transfer of of fuel on MODU
MDO via drums or would result in
containers. Not unacceptable
possible to modify transfer of
MODU to allow environmental risks
additional fuel to OHS/operational
storage. risks and would not
Cost associated eliminate risk of
with vessel transits | MDO spills to sea.
and risk transfer to | Costs associated
Health and Safety with implementing
issues with control is deemed
additional trips to grossly
port instead. disproportionate to
Would significantly | environmental
increase the benefit and low risk
schedule to include | activity with
multiple trips. standard controls

in place.

N/A Dedicated resources (e.g. | May allow for quicker Large costs Rejected — Large
dedicated spill response response to a spill as associated with a cost associated
facilities on location) in resources will be within dedicated resource | with dedicated
the event of loss of close proximity. on location. resources on
hydrocarbons to allow Modelling shows location deemed
rapid response shoreline contact grossly

albeit with low disproportionate

maximum volumes, | compared to low

with the exception risk of large MDO

of the Montebello spill and

Islands (moderate subsequent rapid

shoreline loading). dispersion and
evaporation.

N/A Require all support Reduces the likelihood Vessels are subject Rejected — Large
vessels involved in the of a loss of hydrocarbon | to availability and costs associated
activity to be double inventory in the highly are required to with vessel
hulled. unlikely event of a meet Santos’ selection and by

vessel collision, standards during having an activity
minimising potential activities; schedule
environmental impact. requirement of a determined by
double hull on vessel availability
vessels would limit considered to be
the number grossly
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Control Measure

Measure
Reference
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Environmental Benefit

Potential
Cost/Issues

available to Santos;
also, requiring
vessels to be
refitted to ensure
double hulls would
be of high cost.

Santos

Evaluation

disproportionate
compared to low
risk of a vessel
collision and low
risk of a large diesel
spill.

7.3.4

The below environmental impact assessment follows the risk assessment approach detailed in Section 7.1.4.

Environmental Impact Assessment

7.3.4.1 Identification of Hotspots for Consequence Analysis

As described in Section 7.1.6, all HEVs within the EMBA (low exposure value) are listed in Table 7-20 below.
The values and sensitivities associated with these HEVs have been described in Appendix C. Further to this,
Table 7-20 filters the HEV to identify the hotspots where they meet the criteria described in Section 7.1.6.

Table 7-20: Identified High Environmental Value and Hotspot Receptors

Receptor HEV Value Exposure Value Hotspot
Moderate High

Dampier Archipelago 3 v v v

Northern Islands Coast 5 v v

Montebello Islands 3 v v v v

Barrow Island 3 v

Southern Islands Coast 5 v

Glomar Shoals 5 v v v

Rankin Bank 5 v

Barrow-Montebello Surrounds 3 v v

Montebello AMP 4 v

Offshore Ningaloo 4 v

This process identified the following hotspots:
+  Dampier Archipelago;

+  Montebello Islands; and

+  Barrow-Montebello Surrounds.

Table 7-21 provides a simplified summary of the consequence assessment results for each of the Hotspot
areas. The consequence assessment was based on predicted contact and concentration of surface oil,
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accumulated oil, entrained hydrocarbon and dissolved hydrocarbons. For each Hotspot area the
consequence to the key values were assessed using the methodology described in Section 7.1.6.
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Table 7-21: Hotspot Consequence Assessment Results from a surface release of MDO

Santos

Receptor HEV Oil Spill Modelling Parameter MDO Consequence Consequence
Name Ranking  Values Release Category Ranking Total
(NC = No
Contact)
Dampier 3 Habitats Probability of contact | (%) 1.3 + Threatened + Il - Moderate
Archipelago + Coral reefs by surface oil at 10 or migratory -
g/m? fauna;
+ Seagrass + 1
+ M | Minimum time to Time (d) | 2.5 + physical
acroalgae contact by surface oil habitat; o
+ Mangroves 10 g/m? + protected
Marine Fauna . . . areas;
Maximum oil loading | (tonnes) | 0.6
+ Invertebrates on shorelines + socio-
+ Finfish and Rays >100g/m? economic
receptors
+ high fish biodiversity approx. 650 species, dwarf Maximum (g/m?) 223.2
sawfish EPBC protected accumulated
+ Birds concentration
+ Marine reptiles >100g/m?
Turtles Maximum length of (km) 14
+ Flatbacks - nest on Legendre, Huay, Delambre 5'/70"8/"”6 oiled (>100
g/m?)
+ Green - significant rookery in NWS
Maxi b 206.2
+ Olive Ridley — known to forage aximum . (ppb)
concentration of
+ Loggerhead — nesting and foraging entrained
+ Seasnakes hydrocarbon
Marine mammals >100 ppb
+ Eight species (dugong, whales, dolphins) Maximum (ppb) 43.4
+ migratory pathway for protected humpback c?ncentratlon of .
. dissolved aromatic
whale in July-Sept.
hydrocarbon
Protected Area
- >10 ppb
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Receptor HEV Oil Spill Modelling Parameter MDO Consequence Consequence
Name Ranking  Values Category Ranking Total

Release
(NC = No
Contact)

+ Commonwealth Marine Reserve

Socio-economic and heritage values

+ National Heritage Listed

+ Aboriginal rock art on shorelines, Burrup

Peninsula
Montebello | 3 Habitats Probability of contact | (%) 0.7 + Threatened + m Il - Moderate
Islands + Reefs — coral spawning Mar & Oct by surface oil at 10 or migratory +
g/m? fauna;
+ Algae (40%) + 1
M dered eloball ) N Minimum time to Time (d) | 5.7 + physical
angroves (considered globally unique as they contact by surface oil habitat; + 1
are offshore)
10 g/m? + protected

+ Fish habitat

+ Intertidal dflat . Maximum oil loading (tonnes) | 153.4 areas;
ntertidal sand flat communities on shorelines + socio-
Turtles >100g/m? economic
+ Loggerhead and green (significant rookery), ] ; receptors
hawksbill, flatback turtles — Loggerhead turtle Maximum (g/m?) 11,5313
nesting: Dec-Jan; green turtle nesting: Nov- to accumulate:d
Apr, peak period from Jan-Feb; flatback turtle concentration
nesting: Dec-Jan; hawksbill turtle nesting: Oct- >100g/m?
Jan Maximum length of (km) 25.5
+ Northwest and Eastern Trimouille Islands shoreline oiled (>100
(hawksbill) g/m?)
+ Western Reef and Southern Bay at Northwest Maximum (ppb) NC
Island (green) concentration of
Seabirds entrained
+ Migratory and threatened seabirds — 14 species hydrocarbon
>100 ppb
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Receptor
Name

HEV
Ranking

Values

Oil Spill Modelling Parameter

Santos

Consequence
Ranking

Consequence
Category

MDO
Release

(NC = No
Contact)

Total

+ Significant nesting (Sept-Feb), foraging and Maximum (ppb) NC
resting areas concentration of
Whales dissolved aromatic
hydrocarbon
+ Humpback (Jun-Jul), Pygmy blue (Apr-Aug) whale y
migration >10 ppb
Socio-economic
+ Pearling (inactive/pearling zones)
+ Very significant for recreational fishing and
charter boat tourism
+ Social amenities and other tourism
+ Nominated place (national heritage)
Barrow- 3 Habitats Probability of contact | (%) 0.7 + Threatened + Il - Moderate
Montebello + Coral Reef habitats by surface oil at 10 or migratory P
Surrounds g/m? fauna;
Marine Fauna + 1
ini i i . + physical
+ Migratory seabirds Minimum time to . Time (d) | 5.2 p y. -
contact by surface oil habitat;
+ Humpback my blue whale migration
P / pygmy & 10g/m? + protected
Socio-economic and heritage values areas:
] Maximum oil loading | (tonnes) | NC !
+ Tourism on shorelines + socio-
+ Significant for recreational fishing and charter >100g/m? economic
boat tourism receptors
Maximum (g8/m?) NC
accumulated
concentration
>100g/m?
Maximum length of (km) NC
shoreline oiled (>100
a/m?)
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Receptor

Name

HEV

Ranking Values

Oil Spill Modelling Parameter

MDO
Release
(NC = No
Contact)

Maximum (ppb) NC

concentration of

entrained

hydrocarbon

>100 ppb

Maximum (ppb) NC

concentration of
dissolved aromatic
hydrocarbon

>10 ppb

Santos

Consequence Consequence

Category Ranking Total

Santos Ltd
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7.3.5 Surface release of MDO from a vessel as a result of an external impact (vessel
collision) or a MODU refuelling incident

Receptors + Marine fauna — plankton, fish and sharks, marine mammals, marine reptiles,
seabirds/shorebirds;

Physical Environment / Habitats;
Protected areas; and

Socio-economic and heritage receptors

Consequence Ill- Moderate

In the event of a vessel collision, the volume of hydrocarbons released would be a finite amount limited to the
maximum credible spill of a full tank inventory release (329 m?3). Given the properties of MDO, dilution and
dispersion from natural weathering processes, such as evaporation and ocean currents, indicate that the extent of
exposure will be limited in extent and duration.

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 3-8). In addition, the Management Plan for the Montebello/Barrow Islands Marine Conservation
Reserves states that Department of Parks and Wildlife (DPaW) should ‘Ensure that important seabird and shorebird
breeding and feeding areas are not significantly affected by human activities’.

The susceptibility of marine fauna to hydrocarbons depends on hydrocarbon type and exposure duration. The high
volatility of marine diesel will result in the rapid evaporation and loss of the more toxic aromatic components,
resulting in a reducing toxicity threat to marine fauna with time; as such, exposure to marine fauna from this
hazard is not expected to result in a fauna fatality. Potential impacts to marine fauna from a hydrocarbon exposure
are described in detail in Table 7-10.

In the unlikely event of a vessel collision/refuelling spill of MDO, the potential impacts to the environment 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. Diesel
will rapidly lose toxicity with time and spread thinner as evaporation continues. The potential sensitive receptors
in the surrounding areas of the spill will include those in the water column, such as fish, marine mammals, marine
reptiles and seabirds at the sea surface, as discussed in Table 7-11. Given that exposures would be limited in
extent and duration, exposure to marine fauna from this hazard is it expected to be limited to a small number of
individuals, with no impacts to regional populations.

Marine habitats may also be impacted as discussed in Table 7-11. As per Table 7-18, a maximum of 152.9 tonnes
of MDO may accumulate on the shoreline of Montebello Islands. Lower maximum shoreline loadings were
predicted for other shorelines including Dampier Archipelago (approximately 0.6 tonnes). Indigenous users may be
impacted in the event that a land-based response is required, however consultation will ensure potential impacts
are reduced to acceptable levels.

There is the potential for surface diesel to disrupt fishing activities if the diesel moves through fishing areas (Table
3-9).
Tourism could be affected by surface diesel, either from reduced water quality preventing recreational activities or

reducing aesthetic appeal or from impacts to marine fauna as described in Table 7-11. Potential impacts to these
receptors from a larger condensate release are described in detail in Section 7.2.

Potential impacts to protected areas identified as areas of HEV within the Moderate exposure value area (MEVA),
including socio-economic and heritage values, are assessed in detail in Section 7.2.

An overall consequence ranking of 1ll- Moderate was assigned to this scenario based on the potential impacts to
Priorities for Protection as described in Section 7.1.6. This is due to the potential for:

+ Shoreline impact and loading to Dampier Archipelago and Montebello Island (emergent);
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+ Entrained oil impacts at Glomar Shoal and on the AMP values (foraging and habitats) within the Montebello
AMP (submerged).

Likelihood b —Unlikely

A worst-case diesel release resulting from a vessel collision is unlikely to have widespread ecological effects given
the nature of the hydrocarbons on board, the finite volumes that could be released, the water depth and the
transient nature of marine fauna in this area. Long-term impacts resulting in complete habitat loss or degradation
are not considered likely given the control measures proposed to prevent releases; therefore, the activity will be
conducted in a manner that is considered acceptable.

The likelihood of a diesel release occurring due to refuelling is limited given the set of mitigation and management
controls in place. Consequently, the likelihood of a vessel collision releasing hydrocarbons to the environment, is
considered to be b- Unlikely.

Residual Risk ‘ The residual risk associated with this hazard is Low

7.3.6 Demonstration of ALARP

The MODU and support vessels are required to undertake the activity and due to the expected duration of
drilling, MODU refuelling at sea will be necessary. Alternative options to refuelling the MODU would be to
store extensive supplies of fuel on-board the MODU. This is not deemed a practical solution given MODU'’s
have not been designed to hold the amount of fuel required to carry out the drilling activity. The storage of
extensive supplies of fuel would also introduce additional OHS and environmental risks to the activity,
potentially with greater consequences than regular refuelling from support vessels in the event that a fire
occurred on-board or a fuel storage container was ruptured and lost its contents to the marine environment.
Offshore refuelling is standard industry practice; and oil pollution legislation, including the Protection of the
Sea (Prevention of Pollution from Ships) Act 1983 and Marine Order 91, have been developed to safeguard
against the risk of an unplanned hydrocarbon spill occurring during refuelling.

The use of support vessels is integral to the functioning of the facility; therefore, vessels and the associated
risk of a diesel release cannot be completely eliminated. Vessel presence is required during operational
activities to transfer supplies and equipment to the facility; offload equipment and waste; and perform
inspection, maintenance, monitoring and repair activities.

The use of MODU and support vessels for drilling, and offshore refuelling of the MODU during drilling, are
standard industry practice. The activity-specific control measures proposed to reduce collision risks and
safeguard against the risk of an unplanned hydrocarbon spill occurring during refuelling are compliant with
maritime legislation and standards. Other hydrocarbon types such as heavy fuel oil (HFO) or intermediate
fuel oil (IFO) have specifically not been selected for this activity to ensure that potential environmental
impacts are reduced to ALARP.

The proposed spill response strategies, see Section 6.8 (Spill Response Operations), consider relevant values
and include completion of a NEBA in the event of a spill which includes the relevant values and receptors
present in the area, including AMPs. This will limit impacts to the identified AMPs thereby protecting and
conserving the ecosystems, habitats and native species, consistent with the park values.

With the controls adopted, the assessed residual risk for this hazard is Medium 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 in Section 7.3.3. Therefore, it is considered that the risk
is ALARP.
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7.3.7 Acceptability Evaluation

Is the risk ranked between Very Low to Yes — maximum credible spill volume from vessel collision
Medium? (329 m?) residual risk is ranked as low.

Is further information required in the Yes — Hydrocarbon spill modelling results used to determine
consequence assessment? consequence and risk.

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 (ESD)?

Are risks and impacts consistent with relevant Yes — management consistent with OPGGS (E) R 2009
legislation, international agreements and including safety case and WOMP. Santos has considered the
conventions, guidelines and codes of practice values and sensitivities of the receiving environment,
(including species recovery plans, threat including, but not limited to:

abatement plans, conservation advice and + Conservation values of the identified protection priorities

Australian Marine Park zoning objectives)? (Section 3.2.3) including the Montebello AMP and the
Dampier Marine Park.

+ Relevant species recovery plans, conservation
management plans and management actions, including
but not limited to Recovery Plan for Marine Turtles in
Australia 2017 — 2027 (Commonwealth of Australia,
2017a), Approved Conservation Advice for Megaptera
novaeangliae (humpback whale) (TSSC, 2015d), Approved
Conservation Advice for Balaenoptera physalus (fin
whale) (TSSC, 2015b), Approved Conservation Advice for
Rhincodon typus (whale shark) (TSSC, 2015a), and
relevant recovery plans and conservation advices for
birds.

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

Are risks and impacts consistent with
stakeholder expectations?

Yes — no concerns raised.

Are performance standards such that the

Yes (see ALARP above).
impact or risk is considered to be ALARP? ( )

The potential impacts and risks from diesel spills are well understood, and the activities will be managed in
accordance with relevant legislation and standards. With the implementation of industry-standard and
activity-specific control measures to reduce the likelihood of a diesel spill event (and minimise impacts), the
residual risk is assessed to be low and ALARP. No stakeholder concerns have been raised regarding this
hazard. Therefore, it is considered that the proposed control measures will reduce the risk of impact from a
diesel spill to a level that is acceptable.
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7.4 Minor Hydrocarbon Release (Surface and Subsea)
7.4.1 Description of Event

Sources of risk from a minor hydrocarbon release may occur as a result of:
+ MODU Operations
+ Vessel Operations
+ ROV Operations

Causes for accident hydrocarbon releases (other than diesel release from a vessel collision or
refuelling, and LOWC) include:

+ ROV failure (including oil seal, hydraulic system hose and quick disconnect system failures);

+ Loss of primary containment (drums, tanks, intermediate bulk containers (IBC), 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; and
+ Lifting — dropped objects damaging diesel infrastructure (hoses, pipes, tanks, etc.).

The MODU and support 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 support 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, etc.) 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 m?) 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 m? (50 L) of hydraulic fluid from the deployed ROV.

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.

For environmental impacts of planned discharges, please refer to previous Section 6.6 and Section
6.7

Any hydrocarbon-based liquid accidentally discharged within the operational area will either sink

Extent within the surrounding area or disperse rapidly within the operational area (in the case of small
leaks/spills).
Duration An instantaneous release occurring during the activity not extending beyond the operational area.
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7.4.2 Nature and Scale of Environmental Impacts

Potential Receptors: Water Quality, Plankton, Fish (Pelagic) & Sharks, Marine Mammals, Marine Turtles and
Seabirds

Hydrocarbons released into the marine environment through onboard spills and leaks directed through deck
drainage or from a release of hydraulic oil from an ROV umbilical would disperse quickly in waters within the
vicinity of the operational area.

Lubricating and hydraulic oils will behave similarly to MGO if spilt to the marine environment, although
lubricating oils are more viscous and so the spreading rate of a slick of these oils would be slightly slower.
Hydraulic oils are medium oils of light to moderate viscosity and have a relatively rapid spreading rate and
dissipate quickly in higher sea states.

A release could potentially impact plankton, fish and sharks, marine mammals and marine reptiles although
given the highly dispersive waters within the operational area, the extent of the water column and the
relatively small potential volumes associated with such a release, rapid dilution is expected, and
concentrations are unlikely to persist for periods of time where impacts would likely be felt. The greatest
potential for impact would likely be for passive or low mobility fauna such as plankton, including both
invertebrates and fish larvae which may be exposed for the greatest periods of time and likely have a
permanent presence within the operational area. 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.

Large, more mobile fauna (including protected species such as cetaceans, marine turtles, seabirds and whale
sharks) are likely to be transient within the operational area and toxic impacts are unlikely to occur to these
species in the event of a small liquid hazardous hydrocarbon release (although refer Sections 7.2 to 7.3 for
potential impacts of larger unplanned hydrocarbon releases).

With respect to demersal fishes, it is possible that some impact may occur through the release of hydraulic
oil from an ROV near the seabed. However, given the small volume of any credible ROV release (~50 L) and
the lack of any natural seabed features that would indicate a high abundance or diversity of demersal fishes,
it is considered that such a release would have a negligible impact on the demersal fish populations.

7.4.3 Environmental Performance Outcomes and Control Measures
The EPOs relating to this event include:

+  No loss of containment of hydrocarbon to the marine environment (DR-EPO-03);
+ No unplanned objects, emissions or discharges to sea or air (DR-EP0O-04);

+  No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during operational activities. (DR-EPO-05).

The control measures considered for this event are shown in Table 7-22, and EPS’ and measurement criteria
for the EPOs are described in Section 8.4.
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Table 7-22: Control Measure Evaluation for Minor Hydrocarbon Release (Surface and Subsea)

Control
Measure
Reference
No.

Control Measure

Standard Controls

Environmental
Benefit

Potential Cost/Issues

Evaluation

DR-CM-035 Dropped object Impacts to Personnel costs involved Adopted — Benefits
prevention environment are in implementing of ensuring
procedures reduced by procedures and in procedures are

preventing incident reporting. followed and
dropped objects measures
and by retrieving implemented
dropped objects outweigh costs.
where possible.

Minimises drop risk

during MODU

lifting operations.

Ensures lifting

equipment

certified and

inspected.

DR-CM-036 Hazardous chemical Reduces the risk of | Personnel cost associated | Adopted — Benefits
management spills and leaks with implementation of of ensuring
procedures (discharges) to sea procedures and procedures are

by controlling the permanent or temporary followed and

storage, handling storage areas. measures

and clean-up. implemented
outweigh costs.

DR-CM-025 General chemical Potential impacts Personnel costs Adopted — Benefits
management to the environment | associated with ensuring of ensuring
procedures are reduced procedures are in place procedures are

through following and implemented during followed and

correct procedures inspections. measures

for the safe implemented
handling and outweigh the costs of
storage of personnel time.
chemicals.

DR-CM-037 Maritime Dangerous Dangerous goods Cost associated with Adopted — Benefits
Goods Code managed in implementation of of ensuring

accordance with code/procedure. procedures are
International followed and
Maritime measures
Dangerous Goods implemented
Code (IMDG Code) outweigh costs.
to reduce the risk
of an
environmental
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Environmental
Benefit

Potential Cost/Issues
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Evaluation

incident, such as an
accidental release
to sea or
unintended
chemical reaction.

DR-CM-031 MODU and support Potential impacts Personnel cost associated | Adopted — Benefits
vessel spill response to the environment | with ongoing of ensuring response
plans are reduced management (spill plans in place, are

through effective response exercises) and followed, measures
management of an implementation of plans. implemented, and
accidental spill that the MODU /
(discharge to sea). vessels are compliant
outweighs costs.

DR-CM-038 Remotely operated Maintenance and Additional personnel Adopted — Benefits
vehicle (ROV) pre-deployment costs of ensuring of ensuring
inspection and inspection on ROV procedures in place and procedures are
maintenance completed as followed. followed outweigh
procedures scheduled to costs.

reduce the risk of
hydraulic fluid
releases to the
marine
environment.

DR-CM-039 Bulk liquid transfer Bulk liquid Personnel costs Adopted — Benefits
procedure (hydrocarbon) associated with ensuring of ensuring

transferred in procedure is in place and procedures are
accordance with implemented during followed and
bulk transfer inspections. Cost of measures
procedure to purchasing and implemented
reduce the risk of maintaining equipment outweighs costs.
an unintentional (e.g. bulk hoses and

release to the connections).

marine

environment.

DR-CM-034 Qil pollution Implements Personnel and Adopted — Benefits
emergency plan response plan to administrative costs of ensuring
(OPEP) deal with an associated with preparing | procedures are

unplanned documents, ongoing followed and
hydrocarbon spills management (spill measures
quickly and response exercises) and implemented
efficiently in order implementation of OPEP. outweighs costs.
to reduce impacts
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Control Control Measure Environmental Potential Cost/Issues Evaluation
Measure Benefit

Reference
No.

to the marine
environment.
DR-CM-021 Chemical selection Reduced toxicity to | Potential additional cost Adopted — Benefits
procedure for drilling | marine and delays of chemical of ensuring
and cementing environment substitution. procedures are
chemicals through ensuring followed outweighs
only costs.
environmentally
acceptable
chemicals
discharged to sea.

Additional Control Measures

No additional control measures are considered as the risk is considered ALARP

7.4.4 Environmental Impact Assessment

Table 7-23: Impact, Likelihood and Consequence Ranking — Minor Hydrocarbon Release (Surface and
Subsea)

Receptors Marine fauna — plankton, fish and sharks, marine mammals, marine reptiles

Consequence Il - Minor

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 3-8) 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
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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, it is
expected that a spill of this nature would result in a Minor (II) consequence.

Likelihood b — Unlikely

A small hydrocarbon liquid release is unlikely to have widespread ecological effects given:

The nature of the hydrocarbons (hydraulic fluids, lubricant oils and waste oils) stored on-board;
The small volumes that could be released;
The water depth;

The transient nature of marine fauna in this area;

+ + + + +

The control measures in place to prevent spills; and
+ The procedures in place to clean up a spill.

Consequently, the likelihood of releasing minor volumes of hydrocarbons to the environment, which results in a
minor consequence, is considered Unlikely (b).

Residual Risk

7.4.5 Demonstration of ALARP

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. 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 potential
result from a spill of this size would be negligible, with 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.

7.4.6 Acceptability Evaluation

Is the risk ranked between Very Low and
Medium?

Yes - maximum minor hydrocarbon spill residual risk is
ranked as Low.

No — potential impacts and risks are well understood
through the information available.

Is further information required in the
consequence assessment?

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically
sustainable development.

principles of ecological sustainable development
(ESD)?

Are risks and impacts consistent with relevant
legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and
Australian Marine Park zoning objectives)?

Yes — management consistent with International Convention
of the Safety of Life at Sea (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
3-8).

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Yes — aligns with Santos’ Environmental, Health and Safety
Policy.

Are risks and impacts consistent with the
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AN IGE AT E SR HE EANI B EE GIGETE  Yes — no concerns raised.
expectations?

Are performance standards such that the impact Yes — see ALARP above.
or risk is considered to be ALARP?

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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7.5 Non-Hydrocarbon and Chemicals Release (Surface) - Liquids
7.5.1 Description of Event

Sources of risk from an accidental release of non-hydrocarbon and chemical release (liquids) may
occur as a result of:

+ Vessel Operations
+ MODU Operations

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 the following activities:

+ 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;

Hose or hose connection failure or leak; and

+ 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 etc.) stored on deck of vessels or the MODU. The worst-case credible scenario, however, would
be a malfunction with the machinery and cause an aborted cement job of the largest worst-case spill
Extent volumes of 30 m3 at the sea surface and 100 m3 at the seabed. For the purpose of this scenario, a
conservative 100 m3 discharge volume will be used as a worst-case scenario.

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.

DITE M Instantaneous release during the activity.

7.5.2 Nature and Scale of Environmental Impacts

Potential Receptors: Water Quality, Plankton, Fish (Pelagic) & Sharks, Marine Mammals, Marine Turtles and
Seabirds

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

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 306 of 394



Santos

below impact thresholds likely to occur in the open ocean (high energy environment that facilitates rapid
dispersion and dilution to non-toxic concentrations) (French McCay et al. 2004).

The changes to water quality that may result could potentially lead to short-term impacts (few hours) on
marine fauna (e.g. plankton, pelagic/benthic fish, epifauna, cetaceans, marine reptiles and seabirds), with
chronic impacts not expected owing to the short exposure times and is unlikely to lead to widespread
ecological effects.

7.5.2.1 Plankton, Fish (pelagic) & Sharks

A release of hazardous chemicals could potentially impact plankton, pelagic invertebrates and pelagic fish in
the immediate vicinity of the release, however given the highly dispersive waters within the operational area,
the extent of the water column (water depth >63 m) and the relatively small potential volumes associated
with such releases, rapid dilution is expected and concentrations are unlikely to persist for periods of time
where impacts would likely be felt. The greatest potential for impact would likely be for passive or low
mobility fauna such as plankton, pelagic invertebrates and pelagic fish which may be exposed for the greatest
periods of time and likely have a permanent presence within the operational area.

Whale sharks may be present within the area; as the operational area is within a foraging BIA for whale
sharks. Whale sharks are large fauna that are mobile and are likely to be transient but toxic impacts from an
unplanned non-hydrocarbon and chemical release is unlikely to cause a toxic impact. The Conservation
Advice for the whale shark does not identify water quality and chemical pollutants being a threat to the (TSSC,
2015a).

7.5.2.2 Marine Mammals

A release of hazardous chemicals could potentially impact marine mammals in the immediate vicinity of the
release, however given the highly dispersive waters within the operational area, the extent of the water
column (water depth > 63 m) and the relatively small potential volumes associated with such releases, rapid
dilution is expected and concentrations are unlikely to persist for periods of time where impacts would likely
be felt. The operational area overlaps a migration BIA for humpback whales and a distribution BIA for pygmy
blue whales, however no habitat critical to the survival of species or breeding BlAs overlap the operational
area. Marine mammals are large and more mobile fauna are likely to be transient within the operational area
and toxic impacts are unlikely to occur to these species in the event of a small liquid hazardous hydrocarbon
release.

The Conservation Management Plan for Blue Whales (DoE, 2015a) has identified acute and chronic chemical
discharge as a threat to pygmy blue whales. However, the impacts are concentrated within the operational
area and the potential release of hazardous/ non-hazardous liquids is not expected to significantly impact
the receiving environment

The Conservation Advice for humpback whales (TSSC, 2015d) and have not identified the potential release
of hazardous/ non-hazardous liquids into the marine environment to be a threat to the species.

7.5.2.3 Marine Turtles

The operational area is within an internesting habitat critical to the survival of flatback turtles, which is also
designated a BIA. However, presence of internesting flatback turtles are unlikely, given the undesirable
conditions of deep water depths compared to a study by Whittock et al 2016 that showed a suitable
internesting habitat was in waters 0-16 m deep and within 5-10 km of the coastline, while unsuitable
internesting flatback turtle habitats was defined as water >25 m and 27 km from the coastline.
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The Recovery Plan for Marine Turtles in Australia 2017 — 2027 (Commonwealth of Australia, 2017a) identifies
deteriorating water quality as a threat to all species of marine turtles in Australia. Given the distance to the
nearest island (Legendre Island and Huay Island, ~60 km), these species are expected to be transient within
the operational area.

7.5.2.4 Seabirds

The wedge-tailed shearwater breeding BIA overlaps the operational area, however, given the highly
dispersive waters within the operational area, the extent of the water column (water depth > 63 m) and the
relatively small potential volumes associated with such releases, rapid dilution is expected and
concentrations are unlikely to persist for periods of time where impacts would likely be felt.

There is no recovery Plan or Conservation Advice for the wedge-tailed shearwater.

7.5.3

The EPOs relating to this event include:

Environmental Performance Outcomes and Control Measures

+ No unplanned objects, emissions or discharges to sea or air (DR-EP0-04); and

+ Noinjury or mortality to EPBC Act and WA Biodiversity Conservation Act 2016 listed marine fauna during
operational activities. [DR-EPO-05].

The control measures for this event are shown in Table 7-24, and the EPS’ and measurement criteria for the
EPOs are described in Section 8.4.

Table 7-24: Control Measure Evaluation for Non-Hydrocarbon and Chemicals Release (Surface)- Liquids

Environmental Evaluation

Benefit

Control Control Measure
Measure
Reference

[\ [o

Potential Cost/Issues

Standard Controls

DR-CM- Dropped object Minimises dropped Cost to maintain lifting | Adopted — Benefits of
035 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 outweighs costs.
in water quality.
Ensures lifting
equipment certified
and inspected.
DR-CM- Hazardous chemical Reduces the risk of Cost associated with Adopted — Benefits of
036 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
clean-up of hazardous outweigh the costs of
chemicals. personnel time.
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Evaluation

DR-CM- Deck cleaning and Improves water quality | Personnel costs of Adopted — Benefits of
022 product selection. discharge (reduced implementing, ensuring
toxicity) to the marine potential additional MODU/vessels are
environment. cost and delays of compliant and those
Those deck cleaning chemical substitution. deck cleaning products
products planned to planned to be released
be released to sea to sea meet Australian
meet the criteria for Marine Orders criteria.
not being harmful to
the marine
environment according
to Australian Marine
Orders.
DR-CM- General chemical Potential impacts to Personnel costs Adopted — Benefits of
025 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 implemented during implemented
safe handling and inspections. outweigh the costs of
storage of chemicals. personnel time.
DR-CM- Maritime Dangerous | Dangerous goods Cost associated with Adopted — Benefits of
037 Goods Code managed in implementation of ensuring procedures
accordance with code/procedure. are followed and
International Maritime measures
Dangerous Goods implemented
Code (IMDG Code) to outweighs costs.
reduce the risk of an
environmental
incident, such as an
accidental release to
sea or unintended
chemical reaction.
DR-CM- Bulk liquid transfer Bulk liquid transferred Cost to implement Adopted — Benefits of
039 procedure in accordance with ongoing procedure. ensuring procedures
bulk transfer Cost of purchasing and | are followed and
procedures to reduce maintaining measures
the risk of an equipment (e.g. bulk implemented
unintentional release hoses and outweighs costs.
to the sea. connections).
DR-CM- MODU and support Effective management Personnel cost Adopted — Benefits of
031 vessel spill response of an accidental spill associated with ensuring response
plans including pre- (discharge to sea) to ongoing management plans in place, are
(spill response followed and
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Control Measure

Measure
Reference

[\ [

drilling relief well
plan

Environmental
Benefit

reduce impact to the
environment.

Potential Cost/Issues

exercises) and
implementation of
plans.

Santos

Evaluation

measures
implemented and that
the MODU/vessels are
compliant outweighs
costs.

maintenance

because equipment is
operating within its
parameters

DR-CM- Chemical selection Reduced toxicity to Cost associated with Adopted — Benefits of
021 procedure for marine environment. implementation of ensuring procedures
drilling and Only environmentally procedure. are followed and
cementing acceptable chemicals Range of chemicals measures
chemicals would be released in reduced but implemented
the event of an potentially higher outweighs costs.
accidental discharge to | (osts. Potential
sea. additional cost and
delays of chemical
substitution.
DR-CM- Vessel machinery, Reduces discharges Operational costs and Adopted — Benefits of
017 equipment and from the MODU labour or access ensuring procedures

requirements of
undertaking
maintenance

Additional Control Measures

No additional control measures are considered as the risk is considered ALARP

are followed and
measures
implemented
outweighs costs.

7.5.4

Environmental Impact Assessment

Table 7-25: Impact, Likelihood and Consequence Ranking — Non-Hydrocarbon and Chemicals Release
(Surface)- Liquids

Receptors

Conseq

Marine fauna —Plankton, fish, sharks, marine mammals, marine reptiles, seabirds.

uence I- 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, but for the conservative approach it 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.
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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 3-8) and to 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, and will have an insignificant impact to the protected area values of the Montebello AMP, it is
expected that a spill of this nature would result in a | (Negligible) consequence.

Likelihood c- Possible

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 Possible (c).

Residual Risk

7.5.5 Demonstration of ALARP

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. The control measures proposed align with applicable actions described in
relevant recovery plans and conservation advices to reduce risk of habitat degradation and deteriorating
water quality (e.g., from pollution) to a level considered ALARP by Santos. The assessed residual risk for this
impact is low and cannot be reduced further. It is considered therefore that the risk of the activities is ALARP.

7.5.6 Acceptability Evaluation

Is the risk ranked between Very Low to Medium? Yes — maximum hazardous liquid release (surface)
residual risk is ranked Very Low.

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

NN ITET [ N E T oo S L AT M T (T G Yes — activity evaluated in accordance with Santos’
ecological sustainable development (ESD)? Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically
sustainable development.

Are risks and impacts consistent with relevant Yes — management consistent with Marine Order 94
legislation, international agreements and (Marine pollution prevention — packaged harmful
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conventions, guidelines and codes of practice substances) and with relevant recovery plans and
(including species recovery plans, threat abatement conservation advices for species that may occur in the
] EENE T A E TR U TEEG N EL L@ operational area (Table 3-8).

zoning objectives)?

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

Are risks and impacts consistent with stakeholder Yes — no concerns raised.
expectations?

Are performance standards such that the impact or Yes — see ALARP above.
risk is considered to be ALARP?

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.

With the controls in place to prevent accidental spills and the | (Negligible) impacts predicted from a spill of
this size, the environmental risk of using and handling the required chemicals is considered ALARP and
environmentally acceptable.
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7.6 Release of Solid Objects
7.6.1 Description of Event

Sources of risks from an accidental release of solid waste (non-hydrocarbon) may occur as a result
of:

+ MODU Operations

+ Vessel Operations

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; and

+ Equipment and materials, such as hard hats, tools, or infrastructure parts.

Release of these waste streams 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).

Localised as all non-buoyant waste material or dropped objects are expected to remain within the
operational area. Buoyant waste material or dropped objects could potentially move beyond the
operational area under wave action.

Duration Temporary (duration of the Activity) or until the solid waste degrades or is retrieved.

7.6.2 Nature and Scale of Environmental Impacts

Potential Receptors: Water quality, Benthic Fauna, Fish & Sharks, Marine Mammals, Marine Reptiles and
Seabirds

7.6.2.1 Benthic Fauna, Fish & Sharks

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
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, 2001).

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 7.5.

Whale sharks may be present within the region as they are transient species and they also have a foraging
BIA within the operational area. Within the Conservation Advice for whale sharks (TSSC, 2015a), marine
debris is identified as a threat to the species. The Recovery Plan for the impacts of marine debris on the
vertebrate wildlife of Australia’s coasts and oceans (DoEE, 2018a) have specified a number of recovery
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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 the accordance with Marine Order 95 (Marine
pollution prevention — garbage) requirements.

7.6.2.2 Marine Mammals

The humpback whale and pygmy blue whale may be present within the operational area, but they will most
likely be transient and/or migrating through the area, where they can divert and move away from objects.

Floating non-biodegradable marine debris has been highlighted as a threat to humpback whales (TSSC,
2015d) and pygmy blue whales (DoE, 2015a). The Recovery Plan for the impacts of marine debris on the
vertebrate wildlife of Australia’s coasts and oceans (DoEE, 2018a) 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 accordance with Marine Order 95 (Marine pollution
prevention — garbage) requirements. Both species that may be present within the operational area are large
marine fauna that are mobile species and are able to move away from areas

7.6.2.3 Marine Reptiles

Marine reptiles are particularly at risk from entanglement. Marine turtles may mistake buoyant waste for
food; once ingested, plastics can damage internal tissues and inhibit physiological processes (Nelms et al
2015), which can both potentially result in fauna fatality. The operational area is within an internesting
habitat critical to the survival of flatback turtles, which is also a designated BIA. However, internesting
flatback turtles are unlikely to be present within the operational area because of the water depths and
distances from nesting beaches being in waters 0-16 m deep and within 5-10 km of the coastline, while
unsuitable internesting flatback turtle habitats was defined as water >25 m and 27 km from the coastline
(Whittock et al. 2016).

Floating non-biodegradable marine debris has been highlighted as a threat to marine turtles within the
Marine Turtle Recovery Plan (Commonwealth of Australia, 2017a). The Recovery Plan for the impacts of
marine debris on the vertebrate wildlife of Australia’s coasts and oceans (DoEE, 2018a) 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 the accordance with Marine
Order 95 (Marine pollution prevention — garbage) requirements.

7.6.2.4 Seabirds

Seabirds are particularly at risk from entanglement. The operational area is within a breeding BIA for the
wedge-tailed shearwater; however, the operational area is 60 km from the nearest landfall and there are no
close roosting sites located nearby. Marine debris has been identified as a potential threat to Wedge-tailed
shearwaters. The vertebrate wildlife of Australia’s coasts and oceans (DoEE, 2018a) 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 the accordance with Marine Order 95
(Marine pollution prevention — garbage) requirements.

7.6.2.5 Commercial fisheries

Impacts to socioeconomic receptors may occur if hazardous/ non-hazardous solids cause a safety hazard to
other marine users or potentially damage their equipment (e.g. fishing nets).

The area of potential disturbance due to a non-buoyant dropped object would be restricted to the
operational area. In the unlikely event of damage to or loss of equipment, potential environmental effects
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could be limited to physical impacts on benthic communities arising from associated equipment sinking to
the seabed.

7.6.3

The EPOs relating to this event include:

Environmental Performance Outcomes and Control Measures

+ No unplanned objects, emissions or discharges to sea or air (DR-EP0O-04); and

+ Noinjury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during operational activities. [DR-EPO-05].

The control measures for this event are shown in Table 7-26, and the EPS’ and measurement criteria for the

EPOs are described in Section 8.4.

Table 7-26: Control Measure Evaluation for the Release of Solid Objects

Control

Measure
Reference

Control Measure

Standard Controls

Environmental Benefit

Potential Cost/Issues

Evaluation

DR-CM- Dropped object Impacts to Personnel costs involved | Adopted — Benefits
035 prevention environment are in implementing of ensuring
procedures reduced by preventing procedures and in procedures are
dropped objects and by | incident reporting. followed and
retrieving dropped measures
objects unless the implemented
environmental outweigh cost to
consequences are Santos.
negligible or there are
risks to safety.
Minimises drop risk
during MODU lifting
operations. Ensures
lifting equipment
certified and inspected.
DR-CM- Waste (Garbage) Reduces probability of Personnel cost of Adopted — Benefits
020 Management Plan. | garbage being premobilisation audits of ensuring
discharged to sea, and inspections and in MODU/vessels are
reducing potential reporting discharge compliant outweighs
impacts to marine levels. the minimal costs of
fauna. Stipulates personnel time and it
putrescible waste is a legislated
disposal conditions and requirement.
limitations.
Marine Order 95
(Marine pollution
prevention — garbage).
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Evaluation

DR-CM- Hazardous Reduces the risk of Personnel cost Adopted — Benefits

036 chemical spills and leaks associated with of ensuring
management (discharges) to sea by implementation of procedures are
procedures controlling the storage, procedures and followed and

handling and clean-up. permanent or temporary | measures
storage areas. implemented
outweigh costs.

DR-CM- General chemical Aids in the process of Personnel cost Adopted — Benefits

025 management chemical management associated with of ensuring
procedures that reduces the risk of implementation of procedures are

accidental discharge to procedures. followed and
sea by controlling the measures
storage, handling and implemented
clean-up of chemicals. outweigh costs.

DR-CM- Maritime Dangerous goods Cost associated with Adopted — Benefits

037 Dangerous Goods managed in accordance | implementation of code/ | of ensuring
Code with International procedure. procedures are

Maritime Dangerous followed and
Goods Code (IMDG measures
Code) to reduce the implemented
risk of an outweigh costs.
environmental incident,
such as an accidental
release to sea or
unintended chemical
reaction.
DR-CM- Bulk solid transfer Bulk solids transferred Personnel cost of Adopted — Benefits
018 procedure in accordance with bulk | implementing of ensuring
transfer procedure to procedure. Cost of procedures followed
reduce the risk of an purchasing and and measures
unintentional release to | maintaining equipment implemented
sea. (e.g. bulk hoses and outweigh costs.
connections).

DR-CM- Chemical selection Aids in the process of Cost associated with Adopted —

021 procedure for chemical management implementation of Environmental
drilling that reduces the impact | procedure. benefit of using
completions and of drilling discharges to Range of chemicals lower toxicity
cementing sea. Only reduced with potentially chemicals outweigh
chemicals environmentally higher costs for procedural

acceptable products alternative products. implementation
are used. costs.
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Control Control Measure Environmental Benefit Potential Cost/Issues Evaluation
Measure
Reference
No.
Additional Control Measures
DR-CM- Dropped object Requires dropped Additional personnel and | Adopted- Benefits of
040 recovery objects to be recovered | vessel costs to plan and recovering dropped
(where safe and undertake if safe and objects where safe
practicable to do so). practicable. and practicable to do
so outweighs the
costs.
N/A Eliminate lifting in Reduces the risk Eliminating lifting would Rejected — Not
field. release of non- require MODU/ vessels feasible to eliminate
hydrocarbon solid to storing more equipment lifting in the field.
the marine and supplies on-board,
environment due to and/ or additional trips
dropped object. to shore. MODUY/ vessels
will not have enough
deck space to store all
required equipment,
materials, supplies
needed for the duration
of the activity.
7.6.4 Environmental Impact Assessment

Table 7-27: Impact, Likelihood and Consequence Ranking — Release of Solid Objects

Receptors

Conseq

+ Physical environment/ habitat — benthic habitats
+ Marine fauna — fish, sharks, marine mammals, marine reptiles, seabirds.

+ Socio-economic receptors — other marine users (fisheries, shipping, oil and gas operators).

uence | - Negligible

Physical Environment- benthic habitats

In the event of lost equipment/ dropped object, it is expected that it may result in localised damage to the
seabed. The extent of the impact is limited to the size of the dropped object and given the size of standard
materials transferred, any impact is expected to be very small.

Surveys of previous seabed disturbances following rotary borehole sampling drilling activities indicate that
recovery of benthic fauna in soft sediment substrates occurs between 6-12 months after the Activity ceases (URS,
2001), suggesting any impacts are short term in duration, and result in a negligible reduction in habitat
area/function.

Marine fauna — fish, sharks, marine mammals, marine reptiles, seabirds.

In the event of a hazardous/ non-hazardous solid release, the quantities would be limited. This unplanned release
could cause localised impacts to water quality and the benthic environment if the solid can degrade, which may
lead to impacts on marine flora and fauna species.

Solid wastes have the potential to result in fauna mortality or injury through ingestion or entanglement. Any
impacts would be restricted to a small number of individuals in close proximity to the unplanned release. Small
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volumes of the solid waste stream would be generated during the activity and with the management measures in
place, any accidental loss to the environment would be small in size.

Marine debris is identified as a potential threat to a number of marine fauna species in relevant Recovery Plans
and Conservation Advice (Table 3-8). The controls implemented demonstrate that the activity will be conducted
in @ manner that reduces marine debris and therefore potential impacts are reduced to ALARP and of an
acceptable level.

The limited quantities of accidental hazardous/ non-hazardous solid release associated with this event indicate
that, in a worst-case release, fatalities would be limited to individuals and is not expected to result in a decrease
of the local population size and the consequence level is therefore, negligible.

Socio-economic- Interference from a buoyant object

In the event of a release of a buoyant object that cannot be recovered, it could present an obstacle to other
marine users. Eventually the buoyant object may become non-buoyant and sink to the seabed where it may
degrade over time. The time taken for this is dependent on the material released and any impacts to marine
fauna and the seabed are described above. This may present a risk to commercial trawling activities and damage
their equipment, so fishers may be required to avoid a highly localised area to avoid interaction.

Given the likely size of buoyant equipment (i.e. storage drum), it will drift with the currents. It is considered
unlikely to present a significant hazard to other marine users and the consequence level is therefore negligible.

Likelihood c- Possible

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 Possible (c).

Residual Risk

7.6.5 Demonstration of ALARP

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.

Therefore, it is considered that the impact of the activities conducted is ALARP.

7.6.6 Acceptability Evaluation

Is the risk ranked between Very Low to Medium? Yes — release of solid objects risk is ranked Very Low.

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

NN IGET N E T e S L AT B R (6o [ Yes — activity evaluated in accordance with Santos’
ecological sustainable development (ESD)? Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically
sustainable development.

Are risks and impacts consistent with relevant Yes — management consistent with Marine Order 95.
legislation, international agreements and Controls implemented will minimise the potential
conventions, guidelines and codes of practice impacts from the activity to species identified in
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(including species recovery plans, threat abatement
plans, conservation advice and Australian Marine Park
zoning objectives)?

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Are risks and impacts consistent with stakeholder
expectations?

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

Santos

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.

Yes — aligns with Santos’ Environmental, Health and
Safety Policy.

Yes — no concerns raised.

Yes — see ALARP 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.
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7.7 Introduction of Invasive Marine Species

7.7.1 Description of Event

Introduction of invasive marine species (IMS) 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., ROVs);
+ Discharge of high-risk ballast water; and
+ Cross contamination between vessels and the MODU.

Once established, IMS have the potential to out-compete indigenous species and affect overall
native ecosystem function.

Extent Localised (seabed within the operational area) to widespread if successfully translocated to new
areas via ocean currents or project equipment transit.

Duration Temporary to long-term (in the event of successful translocation and establishment).

7.7.2 Nature and Scale of Environmental Impacts

Potential receptors: Physical environment (shoals and banks, benthic habitats, offshore reefs and islands),
threatened/migratory fauna (marine mammals, marine reptiles, sharks, fish and rays), protected and
significant areas (marine parks), 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 (DoAWE, 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 (DoAWE, 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; and

+ + 4+ o+ o+

Reduction of coastal aesthetics.
The above impacts can result in flow-on detrimental effects to marine parks, 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 orimpact 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
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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 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; and

+  Whether the vessels have undergone hull inspections, cleaning and application of new anti-foulant
coating prior to returning to operate in Australia.

Support vessels based in local ports, such as Dampier or Onslow, do not carry the same quarantine risks as
international vessels (e.g., offtake tankers) or out of State vessels, as they supply the same waters as those
the operational area resides in.

7.7.3 Environmental Performance Outcomes and Control Measures

The EPO relating to this event is:

+  No introduction of invasive marine species [DR-EPO-02]

The control measures for this event are shown in Table 7-28, and the EPS’ and measurement criteria for this

EPO are described in Section 8.4.

Table 7-28: Control Measure Evaluation for the Introduction of Invasive Marine Species

Control Control Environmental Benefit Potential Cost/Issues Evaluation
Measure Measure
Reference

No.

Standard Controls

DR-CM- Invasive marine | Reduces the risk of Personnel costs involved in Adopted — Minimal
041 species introducing IMS demonstrating MODU and personnel costs and
management through vessel(s) are of ‘low risk’ of potential delays or
plan (IMSMP) implementation of the introducing IMS through costs to activity are
vessel assessments and completion of risk considered
requirement for assessments as well as the outweighed by the
immersible equipment requirement for equipment benefits of reducing
to be cleaned if to be cleaned could lead to the risk of IMS.
required. potential delays in activity

schedule should remediation
activities (e.g. additional
cleaning and inspections) be
required, potentially
affecting vessel contracting
process.
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Evaluation

DR-CM- Ballast water Reduces the risk of Personnel costs in producing Adopted — Minimal

042 management introducing IMS and implementing ballast personnel costs are
plan. through procedures water management plan and considered

managing ballast water in maintaining record books outweighed by the
exchange and and logs. benefits of reducing
identifying high-risk the risk of IMS and it
ballast water. is a legislated
requirement.

N/A Heat or Would reduce potential High cost compared to Rejected — Based on
chemical for IMS to establish by existing risk; introduction of increased risk to
treatment of eliminating individuals chemicals or water at much marine environment
ballast water to | present in ballast water. | higher temperature than and high cost
eliminate IMS. surrounding marine considered

environment would likely be disproportionate

toxic or result in death of compared to base

native marine species. case risk (after
application of
standard controls
(see above)).

N/A Contract Reduce potential for MODU/vessels and Rejected — Not
MODU/vessels IMS to be transported equipment suitable for the feasible.
only operating into area since vessels activity may not be available
in local, State would not have in State/Commonwealth
or originated elsewhere. waters. Potential significant
Commonwealth costs and delay in activity
waters to schedule by only contracting
reduce MODU/ vessels working in
potential for State/ National waters.

IMS.

N/A Mandatory dry Ensure that no IMS are Significant cost (grossly Rejected — Costs
docking of present on vessel or disproportionate to the risk) disproportionately
vessels prior to associated equipment. would lead to scheduling high compared to
entering field delays. environmental
to clean vessel benefit given other
and/or controls in place
equipment and already reduce the
remove risk.
biofouling.

N/A Utilise an Eliminate need for MODU/vessels suitable for Rejected — Cost
alternative ballast water exchange, | the activity may not have disproportionately
ballast system therefore decreasing options for alternative high compared to
to avoid uptake ballast, therefore would
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Evaluation

and discharge risk of introducing IMS require modification at environment

of water in through ballast water. significant cost. benefit.

vessels.

N/A Zero discharge Would reduce the Ballast water exchange Rejected — On the

of ballast potential for IMS by required on the MODU and basis that ballast

water. implementation of no vessels for stability. water exchange is a
ballast water exchange safety-critical
policy on MODU and activity for marine
vessels. operations.

7.7.4 Environmental Impact Assessment

Table 7-29: Impact, Likelihood and Consequence Ranking — Introduction of Invasive Marine Species

Receptors

+ Physical environment (shoals and banks, benthic habitats, offshore reefs and

islands)

+ Threatened, migratory and local fauna (marine mammals, marine reptiles,

sharks, fish and rays)

+ Protected and significant areas

+ Socio-economic receptors (marine parks, fisheries, tourism and recreation)

Consequence

Il — Moderate

IMS, if they successfully establish, 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. This is primarily
through altering benthic habitats, which in turn may result in changes to faunal assemblages and a reduction in
diversity. Any such reduction in diversity or health of the ecosystem may result in economic losses with long-term
effects on industry. Given the soft sediment and low biodiversity expected in the operational area, the overall
consequence level was assessed as Moderate (l1I).

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 (63 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 Unlikely (b).

Residual Risk The residual risk associated with this event is Low.
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7.7.5 Demonstration of ALARP

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 a Ballast Water Management Plan, 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
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 that 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.

7.7.6 Acceptability Evaluation

Is the risk ranked between Very Low to Yes — introduction of IMS residual risk ranking is Low
Medium?

Is further information required in the
consequence assessment?

No — potential impacts and risks well understood through
the information available

Are risks and impacts consistent with the
principles of ecological sustainable
development (ESD)?

Yes — activity evaluated in accordance with Santos’
Environmental Hazard Identification and Assessment
Procedure, which considers principles of ecologically
sustainable development.

Yes — management consistent with Biosecurity Act 2015,
National Biofouling Management Guidance for the
Petroleum Production and Exploration Industry (Marine Pest
Sectoral Committee, 2018) and the Aquatic Resources
Management Act 2016.

legislation, international agreements and
conventions, guidelines and codes of practice
(including species recovery plans, threat
abatement plans, conservation advice and
Australian Marine Park zomng objectives)?

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Yes — aligns with Santos’ Environmental, 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?

Are risks and impacts consistent with relevant

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
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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 Low and ALARP. Therefore, the residual risk associated with IMS is considered by
Santos to be environmentally acceptable.
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7.8 Marine Fauna Interaction

7.8.1 Description of Event

Marine fauna interactions may occur as a result of:
+ MODU operations
+ Vessel operations

The MODU will be towed into position at the well location by one or two support vessels. The
MODU will be supported by approximately two vessels, with a maximum of 4 accounted for in this
EP. The vessels will be either stationary or operating at slow speeds while undertaking activities
within the operational area including:

+ Towing the MODU;

Holding MODU position temporarily over the drilling location while pinning rig;
Standing-by at close proximity to the MODU during critical operations;
Standing-by outside the 500m PSZ from the MODU;

+ + + +

Delivering food, potable water, drill water, fuel, dry bulk, drilling fluids, chemicals, equipment
and other supplies from shore; and

+ Back loading dry bulk, chemicals, equipment and waste to shore for delivery.

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.

Extent Within the operational area, in the immediate vicinity of the MODU and vessels.

Duration For the duration of the Activity, as described in Section 2.2

7.8.2 Nature and Scale of Environmental Impacts

Potential receptors: Fish and Sharks, Marine Mammals and Marine Turtles

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 would be
most at risk from vessel collision include marine mammals, marine turtles and whale sharks. As summarised
in Table 3 4, the operational area overlaps several BlAs, including the flatback turtle (internesting buffer,
including habitat critical), humpback whale (migration), blue whale (distribution) and whale shark (foraging).

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 3-8). Incidents with marine fauna are recorded
and reported by Santos as described in Section 8.12.

7.8.2.1 Marine Mammals and Fish and Sharks

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, 2017). 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.
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The most commonly sighted whale in continental shelf waters of the region is the humpback whale. As
described in the EE (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 of approximately 63 m.

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 a whale shark foraging BIA (Figure 3-13), therefore,
individuals may be encountered during operational activities. However, 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 that the most severe and lethal injuries to cetaceans are caused by vessels travelling at 14 knots or
faster.

7.8.2.2 Marine Turtles

Marine turtle and 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, 2017). It is likely that flatback
turtles may be transient within the operational area due to the presence of interesting buffer BIAs (including
habitat critical).

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, 2017). 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.
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7.8.3

The EPO relating to this event is:

Environmental Performance Outcomes and Control Measures

+  Noinjury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed marine fauna
during operational activities. [DR-EPO-05].

The control measures for this event are shown in Table 7-30, and the EPS’ and measurement criteria for this

EPO are described in Section 8.4.

Table 7-30: Control Measure Evaluation for Marine Fauna Interaction

Control

Control Measure

Measure
Reference

[\ [o

Standard Controls

Environmental Benefit

Potential Cost/Issues

Evaluation

DR-CM- Procedures for Reduces risk of physical Operational costs to Adopted — Benefits in
010 interacting with and behavioural impacts adhere to marine reducing impacts to
marine fauna to marine fauna from fauna interaction marine fauna outweigh
vessels and helicopters. If restrictions, such as the costs incurred by
marine fauna are sighted, vessel and helicopter Santos. Control measure
then vessels can slow speed and direction, ensures compliance
down or move away, and are based on with Part 8 of the EPBC
helicopters can increase legislated Regulations.
distances from sighted requirements and
fauna if required. must be accepted.
N/A Restrict the timing Reduce risk of collisions High cost in moving or | Rejected — Grossly
of activities to (causing harm) during delaying schedule disproportionate to low
operate outside of environmentally sensitive | while the risk to all incremental
sensitive periods periods for listed marine listed marine fauna environmental benefit
only fauna. cannot be reduced given existing low level
due to variability in of risk.
timing of migration
periods and
unpredictable
presence of some
species.
N/A Dedicated Marine Improves ability to spot Additional cost of Rejected — Cost
Fauna Observer and identify marine fauna | contracting several disproportionate to
at risk of collision (that specialist Marine increase in
may cause harm). Fauna Observers. environmental benefit
and would severely limit
operations, which are
required to occur 24
hours a day, 7 days a
week.
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Control Measure

Measure
Reference

[\ [

N/A

Activities will only
occur during
daylight hours

Environmental Benefit

Reduced potential for a
vessel-fauna collision
occurring as activities
only undertaken during
daylight hours when
visibility highest.

Potential Cost/Issues

Lengthens duration of
the activity as
operations only
continue for
approximately 10
hours per day.
Increased cost due to

Santos

Evaluation

Rejected —Substantial
additional cost due to
doubling of activity
duration. No overall
environmental benefit
as results in increased
impacts and risks.

increased activity time
(more than double
the cost). Lengthened
schedule results in
increased impacts and
risks (e.g. planned
emissions and
discharges,
interference with
other marine users,
etc.).

7.8.4 Environmental Impact Assessment

Table 7-31: Impact, Likelihood and Consequence Ranking — Marine Fauna Interaction

Threatened or migratory fauna (marine mammals, marine turtles, sharks and rays, fish and
birds)

Receptors

Il - Minor

Consequence

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. Although the operational area is located within the flatback
turtle internesting BIA and habitat critical to the survival of species, given the distance from the nearest nesting
areas significant numbers are not expected.

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 3-8). 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 minor consequence.

Likelihood b- Unlikely

Given the presence of a number of BIAs for turtles, marine mammals and birds, receptors are expected to be
present in the operational area at various times of the year.
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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 b-Unlikely.

Residual Risk

7.8.5 Demonstration of ALARP

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.

With the control measures adopted, the assessed residual risk for this impact is Very 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 7.8.3. Therefore, it is considered that the
impact of the activities conducted is ALARP.

7.8.6 Acceptability Evaluation

Is the risk ranked between Very Low to Medium? Yes —marine fauna interaction residual risk ranking is

Very Low.

Is further information required in the consequence
assessment?

No — potential impacts and risks are well understood
through the information available.

Are risks and impacts consistent with the principles of
ecological sustainable development (ESD)?

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 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)?

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 3-8).

Are risks and impacts consistent with Santos’
Environmental, Health and Safety Policy?

Are risks and impacts consistent with stakeholder
expectations?

Are performance standards such that the impact or
risk is considered to be ALARP?
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Yes — aligns with Santos’ Environmental, Health and
Safety Policy.

Yes — no concerns raised.

Yes — see ALARP above.
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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.
While the potential exists for a collision to occur, it is considered an unlikely (b) 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 8-5).

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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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.

In accordance with Regulation 14(1) of the OPGGS 2009 Regulations, this section provides details on this EP’s
implementation strategy. The specific measures and arrangements that will be implemented in the event of
an oil pollution emergency are detailed in the OPEP.

Ongoing stakeholder management strategies are detailed 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 that:

+ A common Health, Safety and Environment (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; and

+  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;
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+  Environmental performance outcomes and standards set out in this EP are met; and

+  Stakeholder consultation is maintained throughout the activity as appropriate.

8.2 Environmental, Health and Safety (EHS) Policy

Santos’ Environmental, 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 Operations
Management (Section 8.9) and Audits and Inspections (Section 8.16).

Any new, or proposed amendment to a control measure, EPS or EPO will be managed in accordance with the
Environment Management of Change (MoC) Procedure (EA-91-1Q-10001) (Section 8.10).

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. 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

DR-EPO-01 Reduce impacts on other marine users through the provisions of information to relevant
stakeholders such that they are able to plan for their activities and avoid unexpected
interference

DR-EPO-02 No introduction of invasive marine species

DR-EPO-03 No loss of containment of hydrocarbon to the marine environment

DR-EPO-04 No unplanned objects, emissions or discharges to sea or air

DR-EPO-05 No injury or mortality to EPBC Act 1999 and WA Biodiversity Conservation Act 2016 listed
marine fauna during operational activities.

DR-EPO-06 Reduce impacts to air and water quality from planned discharges and emissions from
operational activities
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DR-EPO-07 Seabed disturbance limited to planned activities and defined locations

DR-EPO-08 Reduce impacts to marine fauna from lighting through limiting lighting to that required by
safety and navigational lighting requirements

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. EPS’) 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.

Performance Standards and associated measurement criteria relating to contingency oil response operations
are contained within the Dancer-1 Exploration Drilling OPEP.
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Table 8-2: Control Measures and Environmental Performance Standards for the Proposed Activity (Environment Plan)

Control Measure

Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Measurement Criteria

EPO Reference
No. (Table 8-1)

is committed to concurrent operations
where safety of either vessel is not
compromised.

commercial fishing access to the
operational area and show nil incidents
of vessel safety being compromised by
concurrent operations.

MODU identification system DR-CM-001 MODU has an Automatic Identification DR-CM-001- Completed inspection report or DR-EPO-01
System (AIS) to aid in its detection at sea. EPS-001 statement of conformance supplied by
MODU contractor
No fishing from vessel DR-CM-002 Personnel are prohibited from DR-CM-002- Induction records confirm no fishing DR-EPO-01
recreational fishing activities on the EPS-01 prohibition is communicated to all
vessel personnel
Santos stakeholder DR-CM-003 Relevant persons listed in Table 4-1 DR-CM-003- Santos correspondence to relevant DR-EPO-01
consultation strategy consulted on the planned activity EPS-001 stakeholders (initial consultation
covered by this EP. package).
If the MODU departs and returns from DR-CM-003- Santos correspondence to relevant
the operational area, relevant maritime EPS-002 stakeholders
notices will be updated.
All correspondence with external DR-CM-003- Saved consultation records
stakeholders is recorded. EPS-003
Santos’ Consultation Coordinator is DR-CM-003- Consultation Coordinator contact
contactable before, during and after EPS-004 details provided to relevant persons in
completion of the planned activity to all correspondence
ensure stakeholder feedback is evaluated
and considered during the operational
activity phases.
Santos will not restrict commerecial DR-CM-003- Incident records show nil incidents of
fishing access to the operational area and | EPS-005 complaints of restrictions to
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.
Maritime notices DR-CM-004 Information provided to either the DR-CM-004- Transmittal records demonstrate DR-EPO-01
AMSA, DoD, Australian Hydrographic EPS-001 notification of activity prior to the
Office (AHO) and/or nearest port activity commencing.
authority on MODU arrival and departure
so that the maritime industry is aware of
petroleum activities.
Petroleum Safety Zone (PSZ) DR-CM-005 A 500 m PSZ is defined around the DR-CM-005- Notice to Mariners placed with AHO DR-EPO-01
(safety) established to MODU during the activity. EPS-01 outlining PSZ and time frames of the
reduce potential for collision Activity.
or interference with other
marine user activities.
Lighting will be used as DR-CM-006 Vessel/MODU navigation lighting and DR-CM-006- Vessel certification confirms compliance | DR-EPO-08
required for safe work equipment is compliant with COLREGS / EPS-01 with applicable regulations
conditions and navigational Marine Orders 30: Prevention of
purposes. Collisions, and with Marine Orders 21:
Safety of Navigation and Emergency
Procedures.
Support vessel(s) DR-CM-007 At least one support vessel is available at DR-CM-007- Daily Vessel Report DR-EPO-01
all times to monitor the MODU 500 m EPS-001
Petroleum Safety Zone (PSZ) to identify
approaching third-party vessels and
communicate with the vessels.
Support vessel(s) will be equipped with DR-CM-007- Completed inspection report or
an AlS and radar. EPS-002 statement of conformance from vessel
contractor
Competent crew on the support vessel(s) DR-CM-007- Completed operational report
shall maintain a constant bridge-watch. EPS-003
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.

MODU move procedure DR-CM-008 MODU move procedure contains a DR-CM-008- MODU move procedure DR-EPO-04;
passage plan. No accidental contact with EPS-001 DR-EPO-07
the seabed and subsea infrastructure
during the MODU move.

Details contained in incident documents

Anchoring? DR-CM-009 No planned anchoring of the MODU DR-CM-009- MODU move report records no DR-EPO-07
within the operational area. EPS-001 anchoring of the MODU within the

operational area
No planned anchoring of support DR-CM-009- Daily Vessel Reports
vessel(s) within the operational area. EPS-002

Rig move report

Procedures for interacting DR-CM-010 Vessel(s) comply with Santos’ Protected DR-CM-010- Conformance checked on receipt of DR-EPO-05

with marine fauna Marine Fauna Interaction and Sighting EPS-001 marine fauna sighting datasheets
Procedure (EA-91-11-00003) which
ensures compliance with Part 8 of
Environment Protection and Biodiversity Completed vessel statement of
Regulations 2000 which includes controls conformance
for minimising the risk of collision with
marine fauna.

Any vessel strikes with cetaceans will be DR-CM-010- Conformance checked on Santos’
reported in the National Ship Strike EPS-002 receipt of incident report

Database.

2 Apply appropriate control measure depending on MODU type and vessel/MODU anchoring requirements.
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Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Santos

EPO Reference
No. (Table 8-1)

Measurement Criteria

Helicopter(s) comply with Santos’
Protected Marine Fauna Interaction and
Sighting Procedure (EA-91-11-00003),
which ensures compliance with Part 8
Environment Protection and Biodiversity
Regulations 2000 which includes controls
for minimising interaction with marine
fauna.

DR-CM- 010-
EPS-003

Helicopter contractor procedures align
with Santos’ Protected Marine Fauna
Interaction and Sighting Procedure

MODU seismic survey
procedures

DR-CM-011

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 no more than 3
marine fauna shut downs in last 24
hours; and

+ Night start-up using soft start
procedures providing not more than

DR-CM-011-
EPS-001

Completed checklist

Completed incident documentation

DR-EPO-05
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.
3 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.
MODU Planned Maintenance | DR-CM-012 Engines, machinery and equipment are DR-CM-012- Condition and suitability survey of the DR-EPO-04;
System maintained in accordance with MODU EPS-01 MODU demonstrates compliance with DR-EPO-05
PMS. PMS.
Vessel PMS to maintain DR-CM-013 Engines, machinery and equipment are DR-CM-013- Vessel daily/weekly records DR-EPO-04;
vessel DP, engines and maintained in accordance with vessel EPS-01 - - DR-EPO-05
machinery PMS. IMCA Common Marine Inspection
Document (CMID)
Vessel contractor written verification
demonstrates compliance with PMS.
International Air pollution DR-CM-014 Pursuant to MARPOL Annex VI, MODU DR-CM-014- Current IAPP certificate DR-EPO-04
prevention certification and support vessel(s) will maintain a EPS-001
current International Air Pollution
Prevention (IAPP) Certificate which
certifies that measures to prevent ozone-
depleting substance (ODS) emissions,
and reduce NOx, SOx and incineration
emissions during the activity are in place
Fuel oil quality DR-CM-015 MARPOL-compliant fuel oil will be used DR-CM-015- Fuel bunkering records DR-EPO-04
during the activity. EPS-01
Ozone-depleting substance DR-CM-016 ODS managed in accordance with DR-CM-016- Completed ODS record book or DR-EPO-04
handling procedures Australian Marine Order 97 to reduce the | EPS-001 recording system
risk of an accidental release of ODS to air.
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Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Santos

EPO Reference
No. (Table 8-1)

Measurement Criteria

the risk of an unintentional? release to
sea. The procedures include standards
for:

+ Hose integrity: certified hoses

inspected prior to use and are
replaced after 24 months of use;

+ 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; and

analysis forms, checklists, etc.

Spill details contained in incident
documentation

Vessel machinery, DR-CM-017 Combustion engines are maintained in DR-CM-017- Either Santos audit/vessel inspection
equipment and maintenance accordance with vessel PMS. EPS-01 records
IMCA CMID
Vessel contractor written verification
demonstrates compliance with PMS.
Bulk solid transfer procedure DR-CM-018 Bulk solids transferred in accordance DR-CM-018- Completed procedural documents, for DR-EPO-04
with bulk transfer procedures to reduce EPS-001 example work permits, job safety

3 Tank venting and associated product loss is an intentional release to sea for safety reasons.
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.
+ Emergency shutdown available and
tested before each transfer
operation.
Waste incineration DR-CM-019 Waste incineration managed in DR-CM-019- Completed waste record book or DR-EPO-04;
accordance with MARPOL Annex VI, EPS-001 recording system DR-EPO-06
except incineration within the 500-m
exclusion zone shall not occur.
Waste (garbage) DR-CM-020 Waste management procedure DR-CM-020- Completed inspection checklist DR-EPO-04
management procedure implemented to reduce the risk of EPS-001
unplanned release of waste to sea. The
procedure includes standards for:
+ Bin types;
+ Lids and covers;
+ Waste segregation; and
+ Binstorage.
No waste (garbage?) discharged to sea, DR-CM-020- Completed garbage disposal record
unless the waste is food waste disposed EPS-002 book or recording system
in accordance with MARPOL Annex V.
Pursuant to MARPOL Annex V, placards DR-CM-020- Completed inspection checklist
displayed to notify personnel of waste EPS-003
disposal restrictions.
Chemical selection DR-CM-021 Drilling, completions and cement DR-CM-021- Completed Santos risk assessment. DR-EPO-06
procedure for drilling, chemicals potentially discharged to sea EPS-001 c leted tional A
completions and cementing are Gold/Silver/D or E rated through ompleted operational reports
chemicals OCNS, or PLONOR substances listed by

4 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.

Santos

Environmental Performance Standard EPS Measurement Criteria EPO Reference
Reference No. (Table 8-1)
No.

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.

The selection criteria for chemical
preference through the risk assessment
process as outlined Santos’ Fluid and
Chemical Selection in Drilling Activities
Procedure (EA-91-11-00007) is low aquatic
toxicity (e.g. EC50/LC50 > 100 mg/L), low
bioaccumulation potential (e.g. Log Pow
<3) and readily biodegradable (e.g. >60 in

28 days OECD 306).
Deck cleaning and product DR-CM-022 Deck cleaning products planned to be DR-CM-022- Safety data sheet (SDS) and product DR-EPO-06
selection released to sea meet the criteria for not EPS-001 supplier supplementary data as
being harmful to the marine required
environment according to MARPOL - - -
Completed inspection checklist
Annex V.
Sewage treatment system DR-CM-023 Pursuant to MARPOL Annex VI, MODU DR-CM-023- Current ISPP certificate DR-EPO-04;
and support vessel(s) have a current EPS-001 DR-EPO-06

International Sewage Pollution
Prevention (ISPP) Certificate which
certifies that required measures to
reduce impacts from sewage disposal are
in place (as applicable to vessel class).

Sewage discharged in accordance with DR-CM-023- Completed inspection checklist DR-EPO-04;
MARPOL Annex IV. EPS-002 DR-EPO-06
Preventive maintenance on sewage DR-CM-023- Maintenance records DR-EPO-04
treatment equipment is completed as EPS-003

scheduled.
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.
Oily water treatment system DR-CM-024 Oily mixtures (bilge water) only DR-CM-024- Completed inspection checklist DR-EPO-04;
discharged to sea in accordance with EPS-001 ) DR-EPO-06
MARPOL Annex I. Qil record book or log
Preventative maintenance on oil filtering DR-CM-024- Maintenance records or evidence of DR-EPO-04
equipment completed as scheduled. EPS-002 maintenance in operational reports
Pursuant to MARPOL Annex 1a MODU DR-CM-024- Current IOPP certificate DR-EPO-04;
and support vessel(s) will have an EPS-003 DR-EPO-06
International Oil Pollution Prevention
(IOPP) Certificate (applicable to vessel
class) which certifies that required
measures to reduce impacts of planned
oil discharges are in place.
General chemical DR-CM-025 Safety data sheet (SDS®) available for all DR-CM-025- Completed inspection checklist DR-EPO-04
management procedures chemicals to aid in the process of hazard EPS-01
identification and chemical management.
Chemicals managed in accordance with DR-CM-025- Completed inspection checklist
SDS in relation to safe handling and EPS-02
storage, spill-response and emergency
procedures, and disposal considerations
Shipboard Oil Pollution DR-CM-026 Vessels have a current, and DR-CM-026- Audit report; approved SMPEP/SOPEP; DR-EPO-04
Emergency Plan (SOPEP). implemented, a SMPEP or SOPEP EPS-01 vessel contractor written verification DR-EPO-05
pursuant to Australian Marine Order 91, demonstrates compliance.
as appropriate for vessel class.
SMPEP/SOPEP spill response exercises DR-CM-026- Spill exercise records or evidence of a
conducted not less often than every EPS-02 spill exercise in an operational report

5 SDS or MSDS.
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Control Measure

Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Measurement Criteria

Santos

EPO Reference
No. (Table 8-1)

three months to ensure personnel are
prepared.

cement spacer within MODU mud pits

Reported spills to deck are cleaned up as DR-CM-026- Incident report details spill clean up
per the vessel SOPEP. EPS-03
Cuttings management DR-CM-027 All well returns to the MODU are DR-CM-027- Daily Mud Report DR-EPO-06
system diverted to shale shakers, except if EPS-001
drilling with 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 DR-CM-027- Inspection records
that meet API standards for solids EPS-002
removal particle size cut points.
Centrifuges are used as required to DR-CM-027- Daily Mud Report
remove additional finer drilled EPS-003
cuttings/solids that are too small for the
shale shakers to remove.
Shale shakers are inspected by a DR-CM-027- Daily Mud Report
dedicated shale shaker hand whilst EPS-004
drilling to ensure:
Shakers are running and screens
vibrating; and
Shaker screens are not damaged or
blinding.
Inventory control procedure DR-CM-028 Only residual water-based fluid systems, DR-CM-028- End of Well Report DR-EPO-04;
brine, completion chemicals, cement and EPS-001 DR-EPO-06
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Control Measure

Santos

Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)

Reference No.
No.

and surface tanks that is no longer
required will diverted overboard.

Unusable inventories of bulk cement, DR-CM-028- End of Well Report DR-EPO-04
drilling fluid solid additives, brine and EPS-002 Completed decision log
drill water on-board the MODU managed
according to the decision list in Table

6-21.
NOPSEMA accepted DR-CM-029 Santos WOMP includes control measures DR-CM-029- NOPSEMA-accepted WOMP DR-EPO-03;
WOMP for well integrity that reduce the risk of EPS-001 DR-EPO-04
an unplanned release of hydrocarbons.
Santos Critical Acceptance Criteria (CAC) DR-CM-029- Completed CAC in well program
for critical well operations and integrity EPS-002

aspects are achieved. CAC will be
selected based on the well objectives and
Santos DCMP 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; and

+ 4+ + + + + +

Wellhead and production trees.

NOPSEMA accepted Safety
Case

DR-CM-030 MODU Safety Case includes control DR-CM-030- NOPSEMA-accepted Safety Case DR-EPO-03;
measures for well control that reduce the | EPS-001 DR-EPO-04
risk of an unplanned release of
hydrocarbons.
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.
MODU and support DR-CM-031 MODU and support vessel(s) have and DR-CM-031- Approved SOPEP or SMPEP DR-EPO-03;
vessel(s)spill response plans implement a Shipboard Qil Pollution EPS-001 DR-EPO-04
including pre-drilling relief Emergency Plan (SOPEP), or Shipboard
well plan Marine Pollution Emergency Plan
(SMPEP), pursuant to MARPOL Annex I.
Reported spills to deck are cleaned up as DR-CM-031- Incident report details spill clean up DR-EPO-03;
per the Vessel SOPEP EPS-002 DR-EPO-04
SOPEP or SMPEP response DR-CM-032 SOPEP or SMPEP spill response exercises DR-CM-032- Spill exercise records or evidence of a DR-EPO-03;
exercises conducted no less often than every three EPS-001 spill exercise in an operational report DR-EPO-04
months to ensure personnel are
prepared.
Source Control Plan DR-CM-033 Prior to drilling there will be a well DR-CM-033- Source control plan DR-EPO-03;
specific source control plan in place. EPS-001 DR-EPO-04
Qil pollution emergency plan DR-CM-034 In the event of an oil spill to sea, the DR-CM-034- Completed incident documentation DR-EPO-03
(OPEP) Santos OPEP requirements implemented EPS-001
to mitigate environmental impacts.
Dropped object prevention DR-CM-035 MODU Safety Case includes the following DR-CM-035- NOPSEMA-accepted Safety Case DR-EPO-04
procedures control measures for dropped objects EPS-001

that reduce the risk of objects entering
the marine environment:

+ Lifting equipment certification and
inspection;

+ Lifting crew competencies;

+

Heavy-lift procedures; and

+ Preventative maintenance on
cranes.

Completed inspection checklist

Details contained in incident documents
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Control Measure

Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Santos

EPO Reference
No. (Table 8-1)

Measurement Criteria

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;

Lifting operations managed in DR-CM-035- MODU work instructions or procedures

accordance with MODU work EPS-002

instructions or procedures

MODU objects dropped overboard are DR-CM-035- Fate of dropped objects detailed in

recovered to mitigate the environmental EPS-003 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.
Hazardous chemical DR-CM-036 For hazardous chemicals including DR-CM-036- Completed inspection checklist DR-EPO-04
Management procedures® hydrocarbons, the following standards EPS-001

6 Chemical in both liquid and solid form
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Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Santos

EPO Reference
No. (Table 8-1)

Measurement Criteria

+ Storage bunds and drip trays do not
contain free flowing volumes of

reduce the risk of a release to sea. The
procedures will require:

+ Hose integrity: certified hoses
inspected prior to use and are
replaced after 12 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;

liquid; and
+ Spill response equipment readily
available.
Maritime Dangerous Goods DR-CM-037 Dangerous goods managed in accordance | DR-CM-037- Completed Multimodal Dangerous DR-EPO-04
Code with International Maritime Dangerous EPS-01 Goods Form
Goods Code (IMDG Code) to reduce the
risk of an environmental incident, such as Completed inspection checklist
an accidental release to sea or
unintended chemical reaction.
Remotely operated vehicle DR-CM-038 Preventative maintenance on ROV DR-CM-038- Maintenance records or evidence of DR-EPO-04
(ROV) inspection and completed as scheduled to reduce the EPS-001 maintenance in operational reports
maintenance procedures risk of hydraulic fluid releases to sea.
ROV pre-deployment inspection DR-CM-038- Completed pre-deployment inspection
completed to reduce the risk of hydraulic EPS-002 checklist
fluid releases to sea.
Bulk liquid transfer DR-CM-039 Bulk liquids transferred in accordance DR-CM-039- Completed procedural documents, for DR-EPO-04
procedure with the bulk transfer procedure to EPS-001 example work permits, job safety

analysis forms, checklists, etc.
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Control
Measure
Reference
No.

Environmental Performance Standard

EPS
Reference
No.

Measurement Criteria

Santos

EPO Reference
No. (Table 8-1)

+ 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 product;

+ Communications: constant radio
communications between MODU
control room and vessel;

+ Inventory control: MODU control
room monitors tank fill levels; and

+ Emergency shutdown available and
tested before each transfer
operation.

Spill details contained in incident
documentation

Dropped object recovery

DR-CM-040

Objects dropped overboard are
recovered to mitigate the environmental
consequences from objects remaining in
the marine environment, unless the
environmental consequences are
negligible, or safety risks are
disproportionate to the environmental
consequences.

DR-CM-040-
EPS-01

Fate of dropped objects detailed in
incident documents.

DR-EPO-04
DR-EPO-07
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Control Measure Control Environmental Performance Standard EPS Measurement Criteria EPO Reference
Measure Reference No. (Table 8-1)
Reference No.
No.
Invasive marine species DR-CM-041 Vessels are managed to low risk in DR-CM-041- Completed vessel check report DR-EPO-02
management plan (IMSMP) accordance with the Santos Invasive EPS-01 demonstrating MODU and vessels are
Marine Species Management Plan (EA- ‘low risk’
00-RI-10172) prior to movement or
transit into or within the invasive marine
species management zone, which
requires assessment of applicable vessels
using the IMSMP risk assessment, if
required.
Immersible equipment will be cleaned to DR-CM-041- Verification that immersible equipment
‘low risk’ of introducing IMS EPS-02 was cleaned to ‘low risk’ (e.g.
photographs, inspection reports)
Ballast water management DR-CM-042 Pursuant to the Biosecurity Act 2015 and DR-CM-042- Administrator-approved ballast water DR-EPO-02
plan Australian Ballast Water Management EPS-001 management plan.
Requirements 2020, MODU and support
. Completed ballast water record book or
vessel(s) carrying ballast water and
engaged in international voyages shall log
manage ballast water so that marine pest
species are not introduced.
Operations chemical DR-CM-043 Chemicals planned for discharge to sea DR-CM-043- Completed Santos risk assessment. DR-EPO-04
selection procedure from the. MODU (excluding drll!lng, EPS-001 Completed operational reports DR-EPO-05
completions and cement chemicals, refer DR-EPO-06
to DC-CM-023) are environmentally non-
hazardous. This includes chemicals used
in potable water systems
Firefighting foam used on board the DR-CM-043- Completed Santos risk assessment. DR-EPO-04
MODU has been risk assessed as per EPS-002 DR-EPO-05
Santos’ Operations Chemical Selection,
DR-EPO-06

Evaluation and Approval Procedure (EA-
91-11-008).
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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 (CEO) has the overall accountability for the implementation of Santos’
management system and Environment, Health & Safety (EHS) Policy. Santos Manager for Offshore Drilling
and Completions is accountable for ensuring implementation, management and review of this EP.

Effective implementation of this EP will require collaboration and cooperation among Santos and its
contractors. This is reflected in Table 8-3, which sets out the roles and responsibilities of personnel in relation
to the implementation, management and review of the EP.

Table 8-3: Chain of Command, Key Leadership Roles and Responsibilities

Role Responsibilities

Santos Manager — + Ensures Santos’ policies and standards are adhered to and communicated to all
Drilling and 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;

+ 4+ + + + +

Maintains communication with Santos personnel, government agencies and the
media;

+

Approves MoC documents, if acceptable and ALARP; and

+ Ensures annual HSE improvement plan is completed.

Santos Drilling + Ensures conformance with environmental performance outcomes and standards in
Superintendent 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;

+ + + 4+

Ensures HSE inspections and audits are completed and corrective actions
implemented;

+

Reviews MoC documents; and

+ Ensures personnel on the MODU have the necessary qualifications, training and/or

supervision.
Santos Marine + Ensures conformance with environmental performance outcomes and standards in
Superintendent the EP;
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+ 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;

+ + + +

Ensures HSE inspections and audits are completed and corrective actions
implemented;

+

Reviews MoC documents; and

+ Ensures personnel on the vessels have the necessary qualifications, training and/or
supervision.

Santos Supervisors/ + Ensures compliance with all HSE laws, conventions and approvals (e.g. safety case);

MODU (?ffshore Ensures conformance with delegated environmental performance outcomes and
Installation Manager standards in the EP;
(OIM)/ Vessel Masters

+

Reports any new, or increase in, HSE risk or impact;

Ensures MoC procedures are followed;

Ensures crew adhered to operational work systems and procedures;

Ensures plant and equipment is being operated as intended and is maintained;
Empowers personnel to ‘stop-the-job’ due to HSE concerns;

Ensures all HSE incidents, hazards or non-conformances are reported;

Facilitates HSE investigations and ensures corrective actions are implemented; and

+ 4+ 4+ + + + + +

Ensures crew are competent and prepared to respond to HSE incidents.

Santos HSE Manager Has overall responsibility for:

+ Ensuring incident preparedness and response arrangements meet Santos and
regulatory requirements;

Approving the OPEP; and

Providing ongoing resources to maintain compliance with the OPEP and other
Santos incident response requirements.

Santos HSE + Ensures the EP is managed and reviewed: monitors conformance with EPOs and
Coordinator(s) Environmental Performance Standards, 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,;

+ 4+ 4+ + + + + + 4+

Ensures stakeholder consultation and communication requirements have been
fulfilled; and
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+ Ensure subcontractors are communicated the EP requirements.

HSE Team Lead — Has overall responsibility for:
Security Emergency + Overarching incident and crisis management responsibility;
Response + Managing the CMT and IMT personnel training program;
+ Reviewing and assessing competencies for CMT, IMT, and field-based IRT members;
+ Managing the Duty roster system for CMT and IMT personnel; and
+ Managing the maintenance and readiness of incident response resources and
equipment.
Senior Advisor - Qil Has the overall responsibility for:
Spill Response + Providing upfront and ongoing guidance, framework, and direction on preparation
of this OPEP;

+ Developing and maintaining arrangements and contracts for incident response
support from 3rd-parties;

+ Developing and defining objectives, strategies and tactical plans for response
preparedness defined in this OPEP and IRP; and

+ Undertaking assurance activities on arrangements outlined within the OPEP.

Santos Emergency & + Ensures that personnel with OPEP responsibilities are aware of their obligations;
Oil Spill Coordinator

+

Monitors and guides oil spill responses to ensure obligations as stated in OPEP are
implemented;

Maintains a state of preparedness by:
Managing oil spill response equipment and personnel;

Managing contracts with response equipment and personnel suppliers; and

+ + + +

Managing agreements with national regulatory agencies for support in oil spill
response; and

+

Ensuring oil spill response exercise and training schedule is implemented.

All personnel Adhere to HSE obligations;
Carry out duties in according with defined work systems and procedures;
Report sightings of marine fauna and marine pollution;

Identify HSE improvement opportunities wherever possible;

+ 4+ + + +

Report HSE incidents, hazards or non-conformances to supervisors in a timely
manner; and

+ Obligation to ‘stop-the-job’ due to HSE concerns.

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.
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8.6.1 Activity Inductions

All offshore 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);

Operating environment (e.g., e.g. nearby marine protected areas, sensitive environment periods etc.);

+ + +

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);
Regulatory compliance reporting;

Key environmental management requirements (e.g. Marine Fauna Interaction);

+ + + + o+

Management of change process for changes to EP activities; and
+  Oil pollution emergency response (e.g., OPEP requirements).
8.6.2 Training and Competency

All members of the workforce on the MODU and support vessels will complete relevant training and hold
qualifications and certificates for their role.

Santos and its contractors (e.g., support vessel, technical service providers) 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, desktop matrix, staff on-boarding
processes, 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, MODU acceptance testing, inductions, crew change, and
operational inspections and audits.

8.7 Workforce Involvement and Stakeholder Communication

Daily operational meetings will be held offshore 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 meetings will be regularly held offshore to plan jobs and discuss work tasks,
including HSE risks and 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 (e.g., oil on water, dropped objects).

Ongoing stakeholder management strategies are discussed in Section 4.
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8.8 Information Management and Document Control

This EP and OPEP, as well as approved management of change documents, are controlled documents; and
current versions will be available on Santos’ document control system. Santos contractors are also required
to maintain current versions of HSE documents including this EP and OPEP on their facilities (i.e. vessels).

Santos, and the vessel contractors, will maintain records so that emissions and discharges can be determined
or estimated. Records detailed in Table 8-4 will be used in assessing whether environmental performance
outcomes and standards have been met.

Table 8-4: Records required and to be maintained during the Activity

Audit and inspection reports Maintenance records and work orders
Ballast-water log MoC documents

Certificates Marine fauna sighting datasheets

Daily operational reports Oil record books

Emails ODS record books

Fuel usage logs Stakeholder consultation logs

Garbage record books Technical reports

Incident records and reports Waste manifests and receipts
Inspection checklists

Such records will be maintained for a period of five years. Contractors are required to make these records
available upon request.

8.9 Operations Management

Daily reports will be completed by the MODU and vessels as a means of monitoring completed and planned
activities, and any HSE accidents or incidents.

All personnel are required to adhere to the contractor safety management systems and respective systems
of work. Examples include, but are not limited to, preventative maintenance systems and work orders,
permits to work, safe work procedures, work instructions, job hazard analysis, job checklists, behavioural
observation programs, emergency response and record keeping. Compliance with vessel systems of work will
be monitored through work supervision, inspections, audits and after action reviews (Section 8.16).

Collectively, these represent a comprehensive and integrated system through which operational control
measures (e.g., refuelling) described in this EP will be implemented.

8.10 Management of Change

Proposed changes to this EP and OPEP will be managed in accordance with Santos’ Environment
Management of Change Procedure (EA-91-1Q-10001), the “MoC process”. The MoC process provides a
systematic approach to initiate, assess, document, approve, communicate and implement changes to EPs
and OPEPs.

The MoC process considers Regulations 7, 8 and 17 of the OPGGS(E)R 2009 and determines if a proposed
change can proceed and the manner in which it can proceed. The MoC procedure will determine whether a
revision of the EP is required and whether that revision is to be submitted to NOPSEMA. For a change to
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proceed, the associated environmental impacts and risks must be demonstrated to be acceptable and ALARP.
Additional stakeholder consultation may be required, depending on the nature and scale of the change.
Additional information on the MoC process is provided in Figure 8-1.

The MoC procedure also allows for the assessment of new information that may become available after EP
acceptance (refer to Section 8.10). For example, new management plans for Australian marine parks, new
recovery plans or conservation advice for species, and changes to the EPBC Protected Matters Search results.
If a review identifies new information, this is treated as a “Change that has an impact on Environment Plan”,
and the MoC process is followed accordingly.

Accepted MoCs become part of the in-force EP or OPEP and are tracked on a register and made available on
Santos’ intranet. Where appropriate, the EP compliance register will be updated so that control measure or
environmental performance standard changes are communicated to the workforce and implemented. Any
MoC will be distributed to the management persons identified in Table 8-3 (excluding the CEO and Directors),
and the most relevant management position will be required to communicate the MoC to see it is
implemented, which may include crew meetings/briefings/communications as appropriate for the change.

Environment Management of Change Process (MoC Form 1A - Commonwealth Waters)
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Figure 8-1: Environment Plan Management of Change Process

8.11

OPGGS(E)R 2009 Requirements

Emergency Preparedness and Response

Regulation 14(8)

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan

Page 356 of 394



Santos

The implementation strategy must contain an oil pollution emergency plan and provide for the updating of the plan.

MODU and support 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 (e.g., as
defined in emergency response plan, SMPEP or SOPEP) will be carried out on the MODU and vessels to refresh
the crew in using equipment and implementing incident response procedures.

Santos will implement the Dancer-1 Exploration Drilling Oil Pollution Emergency Plan (OPEP) (SO-00-BI-
20002.02) in the event of a significant hydrocarbon spill (Level 2 or 3). To maintain a state of oil spill
preparedness, personnel with OPEP responsibilities will be made aware of their obligations, oil spill response
equipment will be maintained, contracts with critical equipment and personnel suppliers will be managed,
and agreements will be in place with national regulatory agencies for support in oil spill response. Santos will
also implement its oil spill response exercise and training schedule. Further information on oil spill response
is provided in the OPEP.

A communications test for the activity is completed prior to commencement of the activities (refer to the
OPEP).

8.12 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 HSE incidents and hazards will be documented in the incident management systems as appropriate.
Significant HSE incidents will be investigated using root cause analysis.

Environmental recordable and reportable incidents will be reported to NOPSEMA and to other regulators as
required in accordance with Table 8-5. The incident reporting requirements from Table 8-5 will be provided
to all crew on board the facilities and support vessels during induction with special attention to the reporting
periods to provide for accurate and timely reporting.

For the purposes of this activity, in accordance with OPGGS(E)R 2009:
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+ A recordable incident, for an activity, means a breach of an environmental performance outcome or
environmental performance standard, in the environment plan that applies to the activity, that is not a
reportable incident; and

+ 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.

8.13 Regulatory Notifications

In accordance with Regulation 29 and 30, NOPSEMA will be notified at least 10 days before the
commencement and within 10 days after finishing the activity. Multiple commencement and cessation
notifications may be submitted over the EP period.

A Regulation 25A end-of-EP notification will be submitted within six months of the final Regulation 29(2)
notification, unless agreed otherwise with NOPSEMA.

These notification requirements are summarised in Table 8-4. Additional marine user and stakeholder
notification requirements are detailed in Table 8-5.
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Regulation Requirement Required Information Recipient

Before the Activity

OPGGS(E) NOPSEMA and Complete NOPSEMA's Regulation 29 At least 10 days before Written | NOPSEMA and DMIRS

Regulation 29 & Department of Mines, Start or End of Activity Notification form the activity commences.

30- Industry Regulation and for both notifications.

Notifications Safety (DMIRS) must be DMIRS can also be notified using
notified that the activity | NOPSEMA’s notification form.
is to commence.

AHO AHO Notification - as Pre-start notification At least 4 working weeks | Written | AHO
requested by Defence before the activity
and AMSA during commences, where
consultation practicable.

AMSA’s JRCC AMSA JRCC Notification - Pre-start notification 24-48 hrs prior to activity | Written AMSA’s JRCC
as requested by AMSA commencement.
during consultation

Department of Voluntary biosecurity To have the biosecurity risk status At least one month Written | DoA

Agriculture, risk assessment under assessed, offshore vessel contractors before the activity.

Compliance the Biosecurity Act 2015 must apply to the department at least

Division one month prior to project

commencement.

DMIRS Provide commencement Pre-start notification At least one week before | Written
notifications for the the activity commences DMIRS
activity to and after it finishes,
petroleum.environment where practicable.
@dmirs.wa.gov.au

DBCA DBCA - continue to Pre-start notification At least one week before | Written DBCA
provide all future the activity, where
notifications to practicable.

Santos Ltd | Dancer-1 Exploration Drilling Environment Plan Page 359 of 394



Regulation

Requirement

Required Information

Type

Santos

Recipient

embadmin@dbca.wa.go
v.au

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.

WAFIC Relevant commercial Pre-start notification At least one week prior Written | WAFIC
fishing stakeholders will to commencement
be notified prior to where practicable.
commencement of the
drilling activity
Consultation Santos commit to include Quarterly Written | The Quarterly Consultation

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

During the Activity

OPGGS(E) NOPSEMA must be The oral notification must contain: As soon as practicable, Oral NOPSEMA
Regulation 16(c), notified of any + All material facts and circumstances and in any case not later
26 & 26A — reportable incidents. concerning the reportable incident than 2 hours after the
Reportable For the purposes of known or by reasonable search or first occurrence of a
Incident Regulation 16(c), a enquiry could be found out; and reportable incident, or if
T ; the incident was not
reportable incident is + Any action taken to avoid or mitigate .
defined as: . . detected at the time of
any adverse environmental impacts .
L . L the first occurrence, at
+ Anincident relating of the reportable incident; and . .
h Vity th the time of becoming
:’ the aCt'(;"tV th at + The corrective action that has been aware of the reportable
as caused, orhas taken, or is proposed to be taken, to | incident.
the potential to stop, control or remedy the
cause, moderate to reportable incident.
significant
environmental A written record of the oral notification As soon as practicable Written | NOPSEMA
damage. must be submitted. The written record is | after the oral NOPTA
notification.
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Requirement

Required Information

Santos

Recipient

In the event of an
incident impacting on

State waters, this will
also be reported to
DMIRS.

Any ship strike incident
will also be reported to
the National Ship Strike
database.

not required to include anything that was DMIRS

not included in the oral notification.

A written report must contain: Must be submitted as Written | NOPSEMA

+ All material facts and circumstances soon as practicable, and NOPTA
concerning the reportable incident in any case not later than DMIRS

known or by reasonable search or
enquiry could be found out; and

+ Any action taken to avoid or mitigate
any adverse environmental impacts
of the reportable incident; and

+ The corrective action that has been
taken, or is proposed to be taken, to
stop, control or remedy the
reportable incident; and

+ 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:
https://www.nopsema.gov.au/assets/For
ms/N-03000-FM0831-Report-of-an-
Accident-Dangerous-Occurrence-or-
Environmental-Incident-Rev-8-Jan-2015-
MS-Word-2010.docx

Ship strike report:

https://data.marinemammals.gov.au/rep

ort/shipstrike

3 days after the first
occurrence of the
reportable incident
unless NOPSEMA
specifies otherwise.

Same report to be
submitted to National
Offshore Petroleum
Titles Administrator
(NOPTA) and DMIRS
within 7 days after giving
the written report to
NOPSEMA.
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Regulation

Requirement

Required Information

Santos

Recipient

disease are suspected

pests or diseases including any organism

Director of Notification of the event The notification should include: As soon as practicable. Oral Director of National Parks
National Parks of an oil pollution + titleholder details
Reportin incident which occurs
P & _ . + time and location of the incident
within a marine park or . . ] )
- . (including name of marine park likely
is likely to impact on a
. to be affected)
marine park.
+ proposed response arrangements as
per the Qil Pollution Emergency Plan
(e.g. dispersant, containment, etc.)
+ confirmation of providing access to
relevant monitoring and evaluation
reports when available; and
+ contact details for the response
coordinator.
AMSA Reporting Under the MoU between | Titleholder agrees to notify AMSA of any Within 2 hours of Oral AMSA
Santos and AMSA marine pollution incident’. incident.
POLREP and SITREP available online POLREP as requested by Written | AMSA
(refer OPEP). AMSA following verbal
notification.
SITREP as requested by
AMSA within 24 hours of
request.
DPIRD Reporting If marine pests or Notification of any suspected marine Within 24 hours. Oral DPIRD FishWatch

7 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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Regulation

Requirement

Required Information

Santos

Recipient

this must be reported to
DPIRD.

listed in the Western Australian
Prevention List for Introduced Marine
Pests and any other non-endemic
organism that demonstrates invasive
characteristics.

Transport (DoT)

MOP incidents that are
in, or may impact, State
waters resulting from an
offshore petroleum
activity

spillage, release or escape of oil or an oily
mixture that is capable of causing loss of
life, injury to a person or damage to the
health of a person, property or the
environment.

DoAWE + Any harmor Notification of any harm or mortality to Within 7 days to Written | DoAWE
Reporting mortality to EPBC an EPBC listed species of marine fauna EPBC.permits@environm
Act- listed whether attributable to the activity or ent.gov.au
threatened marine not.
fauna. Marine fauna sighting data recorded in As soon as practicable, in | Written | DoAWE
+ Marine Fauna the marine fauna sighting database. any case no later than 3
Sighting Data. months of the end of the
activity.
Department of Impacts to marine Notification of any incidence of Within 48 hours. Written | DBCA
Biodiversity, mammals or turtles in entanglement, boat collisions and
Conservation reserves. stranding of marine mammals in the
and Attractions reserves and any incident of turtle
Reporting mortality and incidents of entanglement
in the reserves as detailed in the
Management Plan for the
Montebello/Barrow Islands Marine
Conservation Reserves.
Department of All actual or impending Notification of actual or impending Within 2 hours. Oral DoT
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Requirement

Required Information

Type

Santos

Recipient

Regulation 26C -
Environmental
Performance

notified of the
environmental
performance at the
intervals provided for in
the EP.

information to determine whether or not
environmental performance outcomes
and standards in the EP have been met.

environmental
performance report will
be submitted within
three months of
submission of Regulation
29(2).

WA DoT POLREP and SITREP available As requested by DoT Written | DoT
online (refer OPEP). following verbal
notification.
OPGGS(E) NOPSEMA must be Complete NOPSEMA's Recordable The report must be Written | NOPSEMA
Regulation 26B — | notified of a breach of an | Environmental Incident Monthly Report submitted as soon as
Recordable environmental form. practicable after the end
Incidents performance outcome or of the calendar month,
standard, in the and in any case, not later
environment plan that than 15 days after the
applies to the activity end of the calendar
that is not a reportable month.
incident.
OPGGS(E) NOPSEMA must be Report must contain sufficient A detailed Written | NOPSEMA

End of Activity

OPGGS(E) NOPSEMA must be Complete NOPSEMA's Regulation 29 Within 10 days after Written | NOPSEMA
Regulation 29 — notified that the activity Start or End of Activity Notification form finishing.

Notifications is completed. for both notifications.

OPGGS(E) NOPSEMA must be Report must contain sufficient Environmental Written NOPSEMA
Regulation 14(2) notified of the information to determine whether or not | performance report

& 26C - environmental environmental performance outcomes submitted within

Environmental performance of the and standards in the EP have been met. 3 months of the end of

Performance activity. the activity.
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Requirement

Required Information

Type

Santos

Recipient

OPGGS(E) NOPSEMA must be Notification advising NOPSEMA of end of Within six months of the Written | NOPSEMA
Regulation 25A notified that the activity all activities to which the EP relates and final Regulation 29 (2)
EP ends when has ended, and all EP that all obligations have been completed. | notification.
titleholder obligations have been
notifies completed.
completion and
the Regulator
accepts the
notification.
AHO AHO Notification - as Activity cessation notification Within 10 days after Written | AHO
requested by Defence cessation of the drilling
and AMSA during activity.
consultation
AMSA’s JRCC AMSA JRCC Notification - | Activity cessation notification Within 10 days after Written AMSA’s JRCC
as requested by AMSA cessation of the drilling
during consultation activity.
DMIRS Provide cessation Activity cessation notification Within 10 days after Written | DMIRS
notification for the cessation of the drilling
activity to activity.
petroleum.environment
@dmirs.wa.gov.au
DBCA DBCA - continue to Activity cessation notification. Within 10 days after Written | DBCA
provide all future cessation of the drilling
notifications to activity.
embadmin@dbca.wa.go
v.au
WAFIC Relevant commercial Activity cessation notification Within 10 days after Written WAFIC
fishing stakeholders will cessation of the drilling
activity.
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Regulation

Requirement

Required Information

Santos

Recipient

be notified on cessation
of the drilling activity

Consultation Santos will include the The Quarterly Consultation Update will | Quarterly Written | The Quarterly Consultation
activity in Quarterly include the activity. This consultation will Update is circulated to a broad
Consultation Update cease once the activity has ended. group of Santos stakeholders,
until activity ends. including many of the
stakeholders identified in Table
4-2.
Department of In addition to completing an IMS Risk At least 1 month priorto | Written | DAWE Biosecurity (vessels,

Agriculture,
Water and the
Environment
(DAWE) -
Biosecurity
(vessels, aircraft
and personnel)

(Table 4-2)

Assessment in accordance with CM- 42,
Santos will:

+  Pursuant to the Biosecurity Act 2015
and the Biosecurity (Exposed
Conveyances — Exceptions from
Biosecurity Control) Determination
2016 the vessel biosecurity risk is
assessed as ‘low’ by the
Commonwealth Department of
Agriculture prior to interacting with
domestic support vessels and
aircraft; and

+ Undertake pre-arrival approval for
the vessels (where applicable) using
the Maritime Arrivals Reporting
System (MARS) to meet the DAWE
biosecurity reporting obligations

activity commencement

MARS reporting at least
12 hours prior to arrival

aircraft and personnel
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8.14 Compliance Reporting

OPGGS(E)R 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

b) performance for the activity; and 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.

A detailed environmental performance report will be submitted within three months of submission of
Regulation 29(2) end-of-Activity notification to NOPSEMA. This report will meet the requirements of
Regulation 26(C).

These compliance reporting requirements are summarised in Table 8-5.

8.15 Monitoring and Recording of Emissions and Discharges

Discharges associated with this activity will be recorded and controlled in accordance with
requirements under AMSA Marine Orders and/or MARPOL requirements.

Santos and MODU/vessel contractors will maintain records so that emissions and discharges can be
determined or estimated. Such records will be maintained for a period of five years. Contractors are
required to make these records available upon request.

Any non-compliance with requirements will be included in monthly recordable incident report to
NOPSEMA.

8.16 Reviews, Audits and Inspections

OPGGS(E)R 2009 Requirements

Regulation 14(6)

The implementation strategy must provide for sufficient monitoring, recording, audit, management of
nonconformance and review of the titleholder’s environmental performance and the implementation
strategy to ensure that the environmental performance outcomes and standards in the environment plan
are being met.

This part of the implementation strategy provides for monitoring, recording, audit, management of
non-conformance and review of environmental performance including demonstration that the
environmental performance outcomes and standards are being met.
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8.16.1 Reviews

This EP has assessed impacts and risk across the entire operational area, during any time of the year,
for planned and unplanned events given the nature of the 24/7 operations. It is recognised that the
following parameters may change over the validity of this EP:

+  Legislation;

+  Regulator policy and guidance;

+  Businesses conditions, activities, systems, processes and people;

+ Industry practices;

+  Science and technology;

+  Societal and stakeholder expectations;

+  Petroleum industry survey, exploration and development activities;

+  Knowledge about control measure effectiveness and environmental impacts and risks; and
+  Financial assurance requirements

Through maintenance of up to date knowledge (Section 8.16.2), these changes will be identified.
Should a change to the EP be required, then an assessment will be conducted and documented in
accordance with Santos’ Environmental Management of Change Procedure (EA-91-1Q-10001) (Section
8.10).

Additionally, if the well is not drilled within 12 months of the NOPSEMA acceptance date of this EP,
Santos will conduct a Pre-Activity Assurance Review prior to the commencement of the activity
provided for in this EP. The review will assess changes to the abovementioned parameters, and ensure
that systems, procedures and people are in place for the activity to comply with the requirements of
this EP. Through this process, Santos will demonstrate for each phase that:

+ 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

+  control measures detailed in the EP are effective in reducing the environmental impacts and risks
of the Activity to as low as reasonably practicable and an acceptable level; and

+ environmental performance outcomes and standards set out in the EP will be met.
8.16.2 Maintaining Up to Date Knowledge

To ensure that Santos maintains up-to-date knowledge of the industry (Section 8.17), legislation and
conservation advice, the following tasks are undertaken:

+  Maintaining membership of APPEA, which provides a mechanism for communicating potential
changes in legislation, industry practice and other issues that may affect EP implementation to
relevant personnel in Santos;

+ Undertaking annual spill response exercises to check spill response arrangements and capability
are adequate;

+ Identifying stakeholders prior to any activity commencing under this EP via the mechanisms
outlined in Section 4.2;

+  Review of the Values and Sensitivities within the EMBA which includes completing a new EPBC
Protected Matters Search, reviewing Appendix D against relevant legislation to capture and
review any relevant updates and incorporate as required, and reviewing any recently known
published relevant scientific papers;
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+  Subscription to NOPSEMA’s “The Regulator” issued quarterly;
+  Subscriptions to various regulator updates; and
+  Regular liaison meetings with regulators.

Through maintenance of up to date knowledge (Section 8.17), these changes are identified. If the
changes have an impact on the activity or risks described and assessed in this EP, the EP will be
reviewed, and any changes required documented in accordance with Santos’ MoC procedure (Section
8.10).

8.16.3 Audits

Santos audit plans and schedules are reviewed and updated at the beginning of each calendar year
and cover all Santos WA facilities and activities. Santos’ audit schedule may be amended to
accommodate operational priorities, activity risk, personnel availability or high audit demand during
certain periods (e.g., regulatory audits, contractor audits).

Audit criteria is typically a selection of control measures and environmental performance standards
and outcomes, however, may also include parts of the activity description, stakeholder consultation
and implementation strategies.

Audits may be onshore or offshore, and audit findings may include opportunities for improvement and
non-conformances. Audit non-conformances are managed as described below. Audit reports will be
given a document number and managed as a controlled document.

8.16.4 Inspections

During an activity, frequent (weekly/monthly) HSE inspections will be conducted to identify hazards,
incidents and EP non-conformances. Santos representatives will be conducting EP compliance
inspections throughout the activity to check compliance against all of the environmental performance
outcomes and standards of this EP (Table 8-1 and Table 8-2). Any in-field opportunities for
improvement or corrective actions will be discussed during the inspection with the work area
supervisor and/or crew. Inspection reports will be distributed to Santos WA’s relevant personnel (e.g.,
operations manager, Santos onboard representatives) and HSE Department representatives for
review.

8.16.5 Non-conformance Management

EP non-conformances will be addressed and resolved by a systematic corrective action process as
outlined in Santos Management Standard for Assurance MS015 and Assurance Procedure (ST01). Non-
conformances arising from audits and inspections will be entered into Santos’ incident and action
tracking management system. Once entered, corrective actions, time frames and responsible persons
(including action owners and event validators) will be assigned. Corrective action ‘close out’ will be
monitored using a management escalation process.

8.17 Continuous Improvement

For this EP, continuous improvement will be driven by the list below, and may result in a review of:

+ Improvements identified from the review of business-level HSE key performance indicators (KPls);
+  Actions arising from Santos and departmental HSE improvement plans;

+  Corrective actions and feedback from HSE audits and inspections, incident investigations and
after-action reviews;

+  Opportunities for improvement and changes identified through pre-activity reviews and
management of change documents;
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+  Actions taken to address concerns and issues raised during the ongoing stakeholder consultation
management process (Section 4.5); and

+ Identified continuous improvement opportunities will be assessed in accordance with Santos’

MoC process to ensure any potential changes to this EP, or OPEP, are managed in accordance with
the OPGGS(E)R 2009 and in a controlled manner.
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Santos

Appendix A Santos EHS Policy

Environment, Health &

Safety A Santos

Policy

Our Commitment

Santos is committed to being the safest gas company wherever we have a presence and preventing harm to
people and the environment

Our Actions

We will:
1. Integrate environment, health and safety management requirements into the way we work

2. Comply with all relevant environmental, health and safety laws and continuously improve our
management systems

3. Include environmental, health and safety considerations in business planning, decision making and
asset management processes

4, Identify, control and monitor risks that have the potential for harm to people and the environment, so
far as is reasonably practicable

5. Report, investigate and leam from our incidents

6. Consult and communicate with, and promaote the participation of all workers to maintain a strong
environment, health and safety culture

7. Empower our people, regardless of position, to "Stop the Job" when they feel it necessary to prevent
harm to themselves, others or the environment

8.  Work proactively and collaboratively with our stakeholders and the communities in which we operate

9,  Set, measure, review and monitor objectives and targets to demonstrate proactive processes are in
place to reduce the risk of harm to people and the environment

10. Report publicly on our environmental, health and safety performance

Governance

The Environment Health Safety and Sustainability Committee is responsible for reviewing the effectiveness
of this policy.

This policy will be reviewed at appropriate intervals and revised when necessary to keep it current.

Kevin Gallagher
Managing Director & CED

Status: APPROVED

Document Chwner: Jodie Hatherly, General Counsal and VP Legal, Risk and Governance
Approved by: The Board | Version: 3
20 August 2019 Page 1 of 1
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Requirement

Summary

Relevant to

Administering Authority

Relevant aspects of the activity

Santos

EP Section

Legislation activity?
Aboriginal and This Act provides for the preservation and protection from injury or Yes Commonwealth — Department of | No activity being undertaken on land or near shore. Section 3.3.3 -
Torres Strait Islander | desecration areas and objects that are of significance to Aboriginal people, Agriculture, Water and the No known sites of Aboriginal Heritage Significance within Protected/significant areas
Heritage Protection under which the Minister may make a declaration to protect such areas and Environment the operational area.
Act 1984 objects. The Act also requires the discovery of Aboriginal remains to be . .
) o q ¥ & May be relevant in the event of a hydrocarbon spill
reported to the Minister. . . .
requiring shoreline access (e.g. shoreline clean-up)

Australian Ballast Australian Ballast Water Management Requirements outline the mandatory Yes Commonwealth — Department of | Potential internationally sourced vessel operating in Section 7.7 — Introduction of
Water Management ballast water management requirements to reduce the risk of introducing Agriculture and Water Resources | Australian Waters which could have the potential for invasive marine species
Requirements, harmful aquatic organisms into Australia’s marine environment through introduction of IMS and potential ballast water exchange
Version 7 ballast water from international vessels. These requirements are enforceable

under the Biosecurity Act 2015.
Australian Heritage This Act identifies areas of heritage value listed on the Register of the National | No Australian Heritage Council There are seven heritage places found on the National Section 3.3.3
Council Act 2003 Estate and sets up the Australian Heritage Council and its functions. Heritage List, within the EMBA that could potentially be Protected/significant areas

impacted by unplanned events. Section 7 — Unplanned events

Australian Maritime | This Act specifies that the Australian Maritime Safety Authority’s (AMSA) role Yes AMSA This Act applies to the use of any vessel associated with Section 7.3 - Marine Diesel
Safety Authority Act includes protection of the marine environment from pollution from ships and operations and is relevant to the activity in regard to the Qil (MDO)
1990 (AMSA Act) other environmental damage caused by shipping. AMSA is responsible for unplanned pollution from ships. Section 7.4 — Minor

administering the Marine Order in Commonwealth waters. hydrocarbon release

This Act facilitates international cooperation and mutual assistance in

preparing and responding to a major oil spill incident and encourages

countries to develop and maintain an adequate capability to deal with oil

pollution emergencies. Requirements are given effect through AMSA.

AMSA is the lead agency for responding to oil spills in the marine environment

and is responsible for the Australian National Plan for Maritime Environmental

Emergencies.
Aquatic Resources This Act will be the primary legislation used to manage fishing, aquaculture, Yes Department of Primary Vessel movements have the potential to introduce IMS Section 7.7 — Introduction of
Management Act pearling and aquatic resources in Western Australia. Industries and Regional (IMS). This Act was considered during development of the invasive marine species
2016 The Act was scheduled for commencement on 1 January 2019; however, this Development Santos IMS Management Zone (IMSMZ) and IMS

has been deferred while an amendment to the Act is progressed. Management Plan (EA-00-RI-10172).
Marine Orders Marine Orders (MO) are subordinate rules made pursuant to the Navigation Yes AMSA Vessel movements, safety, discharges and emissions Section 6 and 7 — planned

Act 2012 and Protection of the Sea (Prevention of Pollution from Ships) Act and unplanned events

1983 affecting the maritime industry. They are a means of implementing

Australia’s international maritime obligations by giving effect to international

conventions in Australian law.
Maritime Powers Act | Protects the heritage values of shipwrecks and relics for shipwrecks over 75 No The Department of Immigration No planned interaction or interference. Potential impact N/A
2013 years. It is an offence to interfere with a shipwreck covered by this Act. and Border Protection could be due to a hydrocarbon spill, but the credible spill is

Available historic shipwreck locations covered by international conventions to surface, and therefore shipwrecks are highly unlikely to

enacted by this legislation have been identified and assessed (as applicable) be impacted.

within this EP.
Biosecurity Act 2015 | This Act provides the Commonwealth with powers to take measures of Yes Commonwealth — Department of | This Act applies to all internationally sources vessels Section 7.7— Introduction of
Biosecurity guarantine, and implement related programs as are necessary, to prevent the Agriculture and Water Resources | operating in Australian Waters which could have the invasive marine species

Regulations 2016

introduction of any plant, animal, organism or matter that could contain
anything that could threaten Australia’s native flora and fauna or natural
environment. The Commonwealth’s powers include powers of entry, seizure,
detention and disposal.

potential for the introduction of IMS and potential ballast
water exchange.
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Requirement
Legislation

Summary

Relevant to
activity?

Administering Authority

Relevant aspects of the activity

Santos

EP Section

This Act includes mandatory controls on the use of seawater as ballast in ships
and the declaration of sea vessels voyaging out of and into Commonwealth
waters. The Regulations stipulate that all information regarding the voyage of
the vessel and the ballast water is declared correctly to the quarantine
officers.

Corporations Act This Act is the principal legislation regulating matters of Australian companies, | Yes Commonwealth — Australian The titleholder has provided ACN details within the meaning | Section 1.4
2001 such as the formation and operation of companies, duties of officers, Securities and Investments of the Act

takeovers and fundraising. Commission
Environment The National Offshore Petroleum Safety and Environmental Management Yes Commonwealth — Department of | This Act applies to all aspects of the activity that have the Section 6.3 - Light emissions
Protection and Authority (NOPSEMA) is the sole assessor for offshore petroleum activities in Agriculture, Water and the potential to impact MNES. Appropriate environmental Section 6.4 - Noise emissions
Biodiversity Commonwealth water (as of 28 February 2014). Under the new Environment approvals will be sought from NOPSEMA for all operations Section 6.6 — Planned
Conservation Act arrangements, environmental protection will be met through NOPSEMA’s (this EP) which outlines compliance with the relevant . .

o j ) Operational Discharges

1999 decision-making processes. regulations and plans under the Act.

Environment
Protection and
Biodiversity
Conservation
Amendment
Regulations 2006

This Act is the Australian Government’s key piece of environmental legislation.

The Act focuses on the protection of matters of national environmental
significance (MNES). Australian Marine Park Management Plans were also
developed under this Act.

Where activities have existing approvals under the Act,
these will continue to apply.

Section 7.2 and 7.3 -
Hydrocarbon release

Section 7.8 - Marine Fauna
Interactions

Underwater Cultural
Heritage Act 2018

Underwater Cultural
Heritage
(Consequential and
Transitional
Provisions) Act 2018

This Act replaces the Historic Shipwrecks Act 1976 and extends protection to
other wrecks such as submerged aircraft and human remains. It also increases
penalties applicable to damaged sites. The Act came into effect on 1 July
2019.

Yes Commonwealth — Department of
Agriculture, Water and the
Environment

Anyone who finds the remains of a vessel or aircraft, or an
article associated with a vessel or aircraft, needs to notify
the relevant authorities, as soon as possible but ideally no
later than after one week, and to give them information
about what has been found and its location.

Section 3.2.5.3- Other Socio-
Economic Receptors

Section 7.2 to 7.5 unplanned
hydrocarbon spills

National Biofouling
Management
Guidance for the
Petroleum
Production and
Exploration Industry
2009

The guidance document provides recommendations for the management of
biofouling hazards by the petroleum industry.

Yes Commonwealth — Department of
Agriculture, Water and the
Environment

Applying the recommendations within this document and
implementing effective biofouling controls can reduce the
risk of the introduction of an introduced marine species.

Section 7.7 — Introduction of
invasive marine species

Santos Ltd |

National The Act provides for the implementation of national environment protection Yes Commonwealth — Department of | The act enables implementation of National Environment Section 6.5- Atmospheric
Environment measures (NEPMs) in respect of certain activities carried on by or on behalf of Agriculture, Water and the Protection Measures (NEPMs), which are a set of national Emissions
Protection Measures | the Commonwealth and Commonwealth authorities, and for related Environment objectives designed to assist in protecting or managing
(Implementation) purposes. Specific objects of the Act are: aspects of the environment. National objectives are
Act 1998 (and + to make provision for the implementation of national environment concerned with; air toxics, ambient air quality, assessment
associated protection measures in respect of certain activities carried on, by or on of site contamination, diesel vehicle emissions, movement
regulations) behalf of the Commonwealth and Commonwealth authorities: of controlled waste, national pollutant inventory and used
ackaging.
+ to protect, restore and enhance the quality of the environment in P &ing ) B ) o
Australia, having regard to the need to maintain ecologically sustainable Demonstration that the activity will be undertaken in line
development; and with the principles of ecologically sustainable development,
bt that th itv h to rel tand ineful and that impacts and risks resulting from these activities
o ensure that the community has access to relevant and meaningfu . _—
) - . ¥ g relevant to NEPM national objectives are ALARP and
information about pollution.
acceptable.
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Requirement

Summary

Relevant to

Administering Authority

Relevant aspects of the activity

Santos

EP Section

Legislation activity?
National Introduces a single national reporting framework for the reporting and Yes Commonwealth — Department of | This Act applies to the atmospheric emissions through Section 6.5 - Atmospheric
Greenhouse and dissemination of information about greenhouse gas emissions, greenhouse Agriculture, Water and the combustion engine use to operate the vessels associated emissions
Energy Reporting gas projects and energy use and production of corporations. Environment with the activity.
Act 2007 Climate Change Authority Implementation of the Act will reduce the impact of GHG
emissions associated with vessel use for the installation and
commissioning activity, through compliance with MARPOL
Annex VI (Marine Order Part 97: Marine Pollution
Prevention — Air Pollution) and require the use of low
sulphur fuel.
Maritime Legislation | This Act implements the requirements of MARPOL 73/78 Annex VI for Yes Commonwealth, Department of Implementation of this Act reduces the impact of GHG Section 6.5 - Atmospheric
Amendment shipping in Commonwealth waters. Infrastructure and Regional emissions associated with vessel use for the installation and | emissions
(Prevention of Air Development. commissioning activity, through compliance with MARPOL
Pollution from Ships) Annex VI (Marine Order Part 97: Marine Pollution
Act 2007 Prevention — Air Pollution) and require the use of low
sulphur fuel.
Marine Safety This Act is a single regulatory framework for the certification, construction, Yes Commonwealth — Australian All vessel movements associated with the activity will be Section 6.1 - Interaction with
(Domestic equipment, design and operation of domestic commercial vessels inside Maritime Safety Authority governed by AMSA marine safety regulations under the Act. | other marine users
Commercial Vessel) Australia’s exclusive economic zone. (AMSA) Section 7.3 Hydrocarbon Spill
National Law Act MDO
2012
Navigation Act 2012 | An act regulating navigation and shipping including Safety of Life at Sea Yes AMSA (operational) All vessel movements associated with the activity will be Section 6.1 - Interaction with
(SOLAS). A number of Marine Orders enacted under this Act apply directly to Department of Infrastructure governed by marine safety regulations and Marine Orders other marine users
offshore petroleum exploration and production activities: and Regional Development under the Act. Section 7.3 - Hydrocarbon
Marine Order 21: Safety and Emergency Arrangements Minister for Infrastructure and release MDO
Marine Order 27: Safety of Navigation and Radio Equipment Regional Development
+ Marine Order 30: Prevention of collisions
+ Marine Order 58: Safe Management of Vessels
+ Marine Order 70 — Seafarer Certification
Offshore Petroleum Petroleum exploration and development activities in Australia's offshore areas | Yes NOPSEMA Drilling activities in Commonwealth waters are to be carried | Section 6 — Risk Assessments
and Greenhouse Gas | are subject to the environmental requirements specified in the OPGGS Act out: for Planned Events
Storage Act 2006 and associated Regulations. The OPGGS Act contains a broad requirement for + Consistent with the principles of ecologically Section 7— Risk Assessments

Offshore Petroleum
and Greenhouse Gas
Storage
(Environment)
Regulations 2009

titleholders to operate in accordance with "good oil-field practice". Specific
environmental provisions relating to work practices essentially require
operators to control and prevent the escape of wastes and petroleum.

The Act also requires that activities are carried out in a manner that does not
unduly interfere with other rights or interests, including the conservation of
the resources of the sea and sea-bed, such as fishing or shipping. In some
cases, where there are particular environmental sensitivities or multiple use
issues it may be necessary to apply special conditions to an exploration permit
area. The holder of a petroleum title must maintain adequate insurance
against expenses or liabilities arising from activities in the title, including
expenses relating to clean-up or other remedying of the effects of the escape
of petroleum.

The OPGGS Environment Regulations provide an objective based regime for
the management of environmental performance for Australian offshore

sustainable development as set out in section 3A of the
EPBC Act.

+ So that environmental impacts and risks of the activity
are reduced to ALARP and are of an acceptable level.

Demonstrate that the activity will be undertaken in line with
the principles of ecologically sustainable development, and
that impacts and risks resulting from these activities are
ALARP and acceptable.

for Unplanned Events
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Requirement
Legislation

Summary

Relevant to
activity?

Administering Authority

Relevant aspects of the activity

Santos

EP Section

petroleum exploration and production activities in areas of Commonwealth
jurisdiction. Key objectives of the Environment Regulations include:

+ to ensure operations are carried out in a way that is consistent with the
principles of ecologically sustainable development;

+ to adopt best practice to achieve agreed environment protection
standards in industry operations; and

+ to encourage industry to continuously improve its environmental
performance.

Ozone Protection
and Synthetic
Greenhouse Gas
Management Act
1989 (and
associated
regulations)

Regulates the manufacture, importation and use of ozone depleting
substances (ODS) (typically used in fire-fighting equipment and refrigerants).
Applicable to the handling of any ODS.

Yes

Commonwealth - Department of
Agriculture, Water and the
Environment

The activity does not include import, export or manufacture
activities of ODS.

This Act applies where ODS is found on vessel refrigeration
systems, however, this is a rare occurrence.

Section 6.5 - Atmospheric
emissions

Protection of the Sea
(Powers of
Intervention) Act
1981

Protection of the
Sea (Powers of
Intervention)
Regulations 1983

The Act authorises the Commonwealth to take measures for the purpose of
protecting the sea from pollution by oil and other noxious substances
discharged from ships and provides legal immunity for persons acting under
an AMSA direction.

Yes

Commonwealth — Department of
Infrastructure and Regional
Development.

This Act applies to vessel discharges and movements
associated with the activity.

The Act is relevant to the extent that Santos will comply
with MARPOL through the following relevant Marine Orders
relating to marine pollution prevention have been put in
place to give effect to relevant regulations of Annexes |, Il,
I, 1V, V and VI of MARPOL 73/78:

+ Marine Order 91: Marine Pollution Prevention - Oil

+ Marine Order 93: Marine Pollution Prevention - Noxious
Liquid Substances

+ Marine Order 94: Marine Pollution Prevention —
Packaged Harmful Substances

+ Marine Order 95: Marine Pollution Prevention —
Garbage

+ Marine Order 96: Marine Pollution Prevention — Sewage

Section 6.1 - Interaction with
other marine users

Section 6.6 — Planned
operational discharges

Section 7.2 to 7.5- for
unplanned hydrocarbon and
non-hydrocarbon/chemical
spills

Section 7.7—- Introduction of
IMS

Protection of the
Sea (Prevention of
Pollution from Ships)
Act 1983

Protection of the
Sea (Prevention of
Pollution from Ships)
(Orders) Regulations
1994

This Act relates to the protection of the sea from pollution by oil and other
harmful substances discharged from ships. This Act disallows any harmful
discharge of sewage, oil and noxious substances into the sea and sets the
requirements for a shipboard waste management plan. The following Marine
Orders relating to marine pollution prevention have been put in place to give
effect to relevant regulations of Annexes |, II, lll, IV, V and VI of MARPOL
73/78:

+ Marine Order 91: Marine Pollution Prevention - Qil

+ Marine Order 93: Marine Pollution Prevention - Noxious Liquid
Substances

+ Marine Order 94: Marine Pollution Prevention - Packaged Harmful
Substances

Marine Order 95: Marine Pollution Prevention — Garbage

Marine Order 96: Marine Pollution Prevention — Sewage

Yes

Commonwealth — Department of
Infrastructure and Regional
Development

This Act applies to vessel discharges and movements
associated with the activity.

The Act is relevant to the extent that Santos will comply
with MARPOL through the following relevant Marine Orders
relating to marine pollution prevention have been put in
place to give effect to relevant regulations of Annexes |, Il,
I, IV, V and VI of MARPOL 73/78:

+ Marine Order 91: Marine Pollution Prevention - Oil

+ Marine Order 93: Marine Pollution Prevention - Noxious
Liquid Substances

+ Marine Order 94: Marine Pollution Prevention —
Packaged Harmful Substances

+ Marine Order 95: Marine Pollution Prevention —
Garbage

Section 6.6— Planned
operational discharges
Section 7.2 to 7.5— for
unplanned hydrocarbon and
non-hydrocarbon/chemical
spills

Section 7.7 — Introduction of
IMS

Santos Ltd |

Dancer-1 Exploration Drilling Environment Plan

Page 384 of 394



Requirement

Summary

Relevant to

activity?

Administering Authority

Relevant aspects of the activity

Santos

EP Section

Legislation

+ Marine Order 97: Marine Pollution Prevention - Air Pollution

+ Marine Order 96: Marine Pollution Prevention — Sewage

Protection of the
Sea (Civil Liability of
Bunker Oil Pollution
Damage) Act 2008

This Act implements the requirements for the International Convention on
Civil Liability for Bunker Oil Pollution Damage.

No

AMSA

This Act applies to diesel refuelling which may occur within
the operational area

Section 7.3 — Hydrocarbon
Spill MDO

Protection of the
Sea (Harmful
Antifouling Systems)
Act 2006

This Act relates to the protection of the sea from the effects of harmful anti-
fouling systems. It prohibits the use of harmful organotins in ant-fouling paints
used on ships.

This is enacted by Marine Order 98 (Marine Pollution — Anti-fouling Systems)
2013

Yes

Commonwealth, Department of
Infrastructure and Regional
Development and AMSA

This Act applies to vessel movements in Australian Waters
associated with the activity. Vessels are required to have
biofouling systems in place to prevent introduction of IMS /
harmful impact on Australian biodiversity.

This is enacted by Marine Order 98 (Marine Pollution — Anti-
fouling Systems) 2013

Section 7.7 - Introduction of
IMS
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International Agreements and Conventions

Summary

Relevant to

Relevant Aspects

Santos

EP Section

Activity?

from Ships 1973/1978 (MARPOL 73/78)

73/78) build on earlier conventions in the same area.
MARPOL is concerned with operational discharges of
pollutants from ships. It contains six Annexes, dealing
respectively with oil, noxious liquid substances, harmful
packaged substances, sewage, garbage and air pollution.
Detailed rules are laid out as to the extent to which (if at all)
such substances can be released in different sea areas. The

of Pollution from Ships) Act 1983 — refer to legislation table above

1996 Protocol to The Convention on The Prevention Of Implemented in WA Marine (Sea Dumping) Act and Yes Sewage, grey water, and putrescible wastes generated from the Section 6.6 — Operational discharges
Marine Pollution By Dumping Of Wastes And Other Environmental Protection (Sea Dumping) Act 1981. MODU and support vessels;
Matter, 1972. Deck drainage/deck wash-down, cooling, brine, ballast and bilge
water from support vessels;
Hydraulic fluid released by valve operation on subsea
infrastructure; and
Various discharges from planned maintenance activities.
Agreement Between the Government of Australia and This agreement recognises the special international concern | Yes Only relevant in so far as the credible spill scenario may result in Section 7.2 to 7.5- unplanned
the Government of Japan for the Protection of for the protection of migratory birds and birds in danger of impact to migratory seabirds foraging in area. hydrocarbon spills
Migratory Birds in Danger of Extinction and Their extinction that migrate between Australia and Japan.
Environment 1974 (commonly referred to as the Japan Implemented in EPBC Act 1999.
Australia Migratory Bird Agreement or JAMBA)
Agreement Between the Government of Australia and This agreement recognises the special international concern | Yes Only relevant in so far as the credible spill scenario may result in Section 7.2 to 7.5— unplanned
the Government of the People’s Republic of China for for the protection of migratory birds and birds in danger of impact to migratory seabirds foraging in area. hydrocarbon spills
the Protection of Migratory Birds and Their extinction that migrate between Australia and China.
Environment 1986 (commonly referred to as the China Implemented in EPBC Act 1999.
Australia Migratory Bird Agreement or CAMBA)
Convention for the Control of Transboundary This convention deals with the transboundary movement of | No Activity does not involve transboundary movement of hazardous N/A
Movements of Hazardous Wastes and Their Disposal hazardous wastes, particularly by sea. Implemented in wastes.
1989 (Basel Convention) Hazardous Waste (Regulation of Exports and Imports) Act
1989.
United Nations Convention on Biological Diversity -1992 | An international treaty to sustain life on earth. Yes Relevant only insofar as the activity may interact with MNES Section 6.4 — Noise emissions
(threatened and migratory species) protected under the EPBC Section 6.3 — Light emissions
Act. . . .
¢ Section 6.2 — Seabed and benthic habitat
disturbance
Section 7.8 — Marine Fauna Interaction
Section 7.2 to 7.5 — for unplanned
releases
Convention on Oil Pollution Preparedness, Response This convention comprises national arrangements for Yes In the event that worse-case credible spill scenarios may enact a Section 7.2 to 7.5 — for unplanned
and Co-operation 1990 (OPRC 90) responding to oil pollution incidents from ships, offshore oil national arrangement for response. releases
facilities, sea ports and oil handling. The convention Section 6.8 — Spill response operations
recognises that in the event of pollution incident, prompt
and effective action is essential.
Convention on the Conservation of Migratory Species of | The Bonn Convention aims to improve the status of all Yes Only relevant in so far as the credible spill scenario may result in Section 7.2 to 7.5 — for unplanned
Wild Animals 1979 (Bonn Convention) threatened migratory species through national action and impact to MNES protected migratory species. releases
international agreements between range states of particular Section 6.8 — Spill response operations
groups of species.
International Convention for the Establishment of an This convention ensures compensation is provided for No Relevant to oil tankers, not supply or support vessels. N/A
International Fund for Compensation for Oil Pollution damage caused by oil pollution.
Damage (Fund 92)
International Convention for the Prevention of Pollution | This Convention and Protocol (together known as MARPOL Yes Already dealt with through the Protection of the Sea (Prevention N/A
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International Agreements and Conventions

Summary

Relevant to

Relevant Aspects

Santos

EP Section

legislation giving effect to MARPOL in Australia is the
Protection of the Sea (Prevention of Pollution from Ships)
Act 1983, the Navigation Act 2012 and several Parts of
Marine Orders made under this legislation.

Activity?

International Convention for the Safety of Life at Sea This convention is generally regarded as the most important | Yes Only relevant in so far as SOLAS relates to safety aspects of the Section 6.1 Interaction with other marine
1974 of all international treaties concerning the safety of activity, such as navigation aids which reduce potential for vessel | users
merchant ships Implemented in the Air Navigation Act 1920. collision and hydrocarbon release to the environment.
International Convention on Civil Liability for oil This convention provides a mechanism for ensuring the No Relevant to oil tankers N/A
pollution damage (1969) payment of compensation for oil pollution damage.
International Convention for the Control and The IMO has been addressing the problem of invasive Yes Potential internationally sourced vessel operating in Australian Section 7.7 — Introduction of invasive
Management of Ships’ Ballast Water and Sediments marine species in ship's ballast water since the 1980s. Ballast Waters which could have the potential for introduction of marine species
(Ballast Water Convention) 2004 water and sediments guidelines were adopted in 1991 and Invasive Marine Species and potential ballast water exchange
the ballast water convention was adopted in 2004. Recent
accession by Finland has triggered the final entry into force
of these international requirements. As a result, the
International Convention for the Control and Management
of Ships Ballast Water and Sediment will enter into force on
8th September 2017 (IMO Briefing 22 2016). It aims to
prevent the spread of harmful aquatic organisms from one
region to another, by establishing standards and procedures
for the management and control of ships' ballast water and
sediments. Ballast Water Management systems must be
approved by the Administration in accordance with this IMO
Guidelines.
United Nations Convention on the Law of the Sea Part Xl of the convention sets up a general legal framework | Yes Only relevant to the extent that Santos will comply with MARPOL | Section 6.6 —Operational discharges
(UNCLOS) (1982) for marine environment protection. The convention imposes through the following relevant Marine Orders relating to marine | gection 7.2 to 7.5 — for unplanned
obligations on State Parties to prevent, reduce and control pollution prevention have been put in place to give effect to releases
marine pollution from the various major pollution sources, relevant regulations of Annexes |, 11, 11, IV, V and VI of MARPOL . . . .
including pollution from land, from the atmosphere, from 73/78: Sect.lon 77 - Introduction of invasive
. . marine species
vessels and from dumping (Articles 207 to 212). Subsequent e Marine Order 91: Marine Pollution Prevention - Oil
articles provide a regime for the enforcement of national . . . . .
. . . . . . e Marine Order 93: Marine Pollution Prevention - Noxious
marine pollution laws in the many different situations that o
can arise. Australia signed the agreement relating to the Liquid Substances
implementation of Part XI of the Convention in 1982, and e Marine Order 94: Marine Pollution Prevention — Packaged
UNCLOS in 1994. Harmful Substances
e Marine Order 95: Marine Pollution Prevention — Garbage
e Marine Order 96: Marine Pollution Prevention — Sewage
e Marine Order 97: Marine Pollution Prevention - Air Pollution
United Nations Framework Convention on Climate The objective of the convention is to stabilise greenhouse Yes Only relevant to the extent that to reduce impact of GHG Section 6.5 — Atmospheric emissions

Change (1992) gas concentrations in the atmosphere at a level that would emissions associated with vessel use, Santos will comply with
prevent dangerous interference with the climate system. MARPOL Annex VI (Marine Orders Part 97: Marine Pollution
Australia ratified the convention in December 1992 and it Prevention — Air Pollution) and require the use of low sulphur
came into force on 21 December 1993. fuel. The MODU and support vessels will use diesel, which is a low
sulphur fuel.
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Appendix C Santos’ Values and Sensitivities of the
Western Australian Marine Environment
(EA-00-RI-10062)
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