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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
part or subject to limitations oconditions), the titleholder must submit a summary of the accepted plan to the
Regulator for public disclosure.

Regulation 11(4)

The summary:
a) must include the following material from the environment plan:
() the location of the activity;
(i) adescription of the receiving environment;
(iii) a description of the activity;
(iv) details of environmental impacts and risks;
(v) a summary of the control measures for the activity;
(vij I &adzYYFNE 2F (GKS FNNIy3aSYSydGa F2N 2y 3 pekfofrdance,2 y
(vii) a summary of the response arrangements in the oil pollution emergency plan;
(viil)details of consultation already undertaken, and plans for ongoing consultation;
ixRSGFAf&E 2F GKS GAGE SK2f RSNDa y2YAYIlIGSR Al A&7
b) must be tothe satisfaction of the Regulator.

This Dancefl ExplorationDrilling 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 Requireznt Relevant Section of EP containing EP
Summary Material

The location of the activity Section2.1

A description of the receiving environment Section3 and Appendix C
A description of the activity Section2

Details of the environmental impacts angks Sectionssand 7

The control measurefor the activity Sectionssand 7

The arangements for ongoing monitoring of thieA  f SK 2 £ | Section8
environmental performance

Sections6.8, 7.2and 7.3

Response arrangements in the oil pollution emergency plan
P g P gencyp See OPEP

Consultation already undertaken and plans for ongoing Section4
consultation

Details of the titleholders nominated liaison person for the activil Sectionl.4.1
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1.2 Activity Overview

Santos WA Northwest Pty Ltd (Santos) proposes to undertake a-siefilexploration drilling campaign in
permit area WAL-P, targeting a gas reservoir in the Legenfdrenation (Figure2-1).

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 obdpately 63 metres

(m).

The drilling activity will be carried out using a jagk Mobile -Offshore Drilling Unit (MODU) with support
vessels and helicopters. A sidetrack orsprid is not planned as part of the activity but is included as a
contingency. s Environment Plan (EP) covers drilling activities and all MODU, vessel and helicopter
operations within theoperational aredthe activity).

1.3 Purpose of this Environment Plan

The EP has been prepared in accordance with the Offshore Petroleum and GreenBas 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 Aityi and demonstrates how thesare 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 unplannedents. The environmental management of the Activity described in
the EP complies with the Santos Environmental Management Polic@ X@@E00047_REV 5) and with all
relevant legislation. This EP documents relevant stakeholder consultation performed theipinning of

the Activity. This ERvalid from the date that it is accepted by NOPSEMA, until submission and acceptance
of Regulation 25A endf-operation of EP natification.

1.4 Titleholder

OPGGS(E)R 2009 Requirements

Regulation 15. Details dftleholder 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 thdas an Australian Company Number (ACN) (within the meanir
the Corporations Act 2001

6HU ¢KS SY@ANRBYYSyild LXFYy YdaAad Fftaz2 AyOfdRS (KS ¥
a) name;
b) business address;
c) telephone number (ifiny);
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 Permil \WATitleholder
details are provided iffablel-1.

Tablel-1: Titleholder details

Titleholder ACN / ABN Permit % Interest Address
Santos WA 58009 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 | 38 005 475589 | 45% Fax number: (08) 6218 7200
Pty Ltd (ACN: 005 475 Email address:
589) offshore.environment.admin@santos.com
1.4.2 Detail s for Santosd Nominated Liaison Pel
5SGlIAfa F2NI{lyli2aQ b2YAYIlI{iUSR [AlFA&d2Y tSNBR2Y TF2N)
Name: JasonJYoung
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

LT GKSNB Aa | OKIFIy3aS Ay (KS GAGf SK2ft RSNE GKS dAdft
details for the titleholder or liaison persoisantos 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 therequirements, including legislative requirements, that apply to the Activity and are releva
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) I adlrasSySyid 2F GKS 2LISNIGI2NRaE O2N1RNIGS Syga
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151 Environmental Health and Safety Policy

¢tKS FOGAGAGE gAfft 0S O2yRdzOGSR Ay | O0O2NRIYyOS gAi
(Appendix A and relevant legislative requirements presented witAjppendix B inclusive of references to

the relevant EP sections where the legislation may prescribe or control how the activity is undertaken.
Sectionst, 7 and 8 of this EP details and evaluate impacts and risks from planned activities atahned

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.

152 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 Appendix B

153 Commonwealth Legislation

All activities conducted under the EP will comply with legislative requirements established under relevant
Commonwealth legiation, and in line with applicable best practice guidelines and management procedures.
These are further detailed ippendix B
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2 Activity Description

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Santos

Description of the Activity:

a) the location or locations of theaivity;

b) general details of the construction and layout of any facility;

production) and proposed timetables; and

any part of a declared World Heritage propecgtgee regulation 10A.

13(1) The environment plan must contain a comprehensive description of the Activity including the following

c) an outline of the operational details of the Activity (for example, seismic surveys, exploration drill

d) any additionainformation 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 A
other than arrangements for environmental miéoring or for responding to an emergency, will be undertaker

2.1 Activity Location
2.1.1 Well location

The Dancefl exploration well will be drilled in permit area \WAP, with a Petroleum Setly Zone (PSZ) of
500 m radius established around the well location. The well will be drilled withioperational area
measuring2 km x 2 km square, the coordinates of which are listed belotaie2-1 and shown irFigure
2-1. In the event of a respud, the new well location would remainthin the operational areaalthough is
likely to be within 50 m of the original well location. The water depth at location is approximately 63 m.

Table2-1: Dancerl Planned Well Location

Well name Dancerl

Location North West Shelf, WA, Australia

Permit WA-1-P (Commonwealth waters)

Planned Well Location 431,892.31mE

Operational area 430,892.31mE

Latt mMdc pyQ mdbpdPonté
7,791,481.81mN Long: mmcc HNQ pcdPpwm

Latt Mdc pT1Q ncdcpté
7,792,481.81mN Long: Mmmcc HNQ pcdpwm
432,892.31mE Latt mMdpc pTQ ncddne
7,792,481.81mN Long: mmcc HMQ ondnc
432,892.31mE Latt Mdc pyQ pmddcé
7,790,481.81mN Long: MMCC HMQ onodTd
430,892.31mE Lat Mdc pyQ pmMPT ME
7,790,481.81mN Long: MmMcCc HAN1Q HMDDyY
GDA94, UTM Zone 50
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2.1.2 Operational Area

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 knkmaquare around the planned well location and
is shown inFigure2-1).

The distances of key islands and mainland points from the operational argacatided inTable2-2.

Table2-2: Distances of Key Islands/Mainland Points from Dander

Islands /mainland Approximate distance & direction
Dampier Archipelago + 60km SSE

Montebello Islands + 93km SW

Dampier + 85km SSE

Cape Preston + 97km SSW

Lowendal Islands + 110km SW

Barrow Island + 121km SW
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Figure2-1: Location of Dancefl and operational area

2.2 Activity Duration and Timings

Drilling activities are planned for approximately 30 ddj@wvever, contingency may be required to account

for unfavourable weather, additional drilin(e.g. a respud) 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 potetildlys or schedule changes, the
environmental assessment encompasses petroleum activid@sirringat any time of the year. The EP
remains valid untithe end of 2022.

2.3 Reservoir Target

The primary reservoir target of Danegris the Legendréormation. 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 higHevel phases describe the planned drilling activity:

+ Move the MODU to location within thpermit area, position and pin MODU, doad and jackup 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 BlowtoPreventer (BOP);
+  Pressure test BOP;

+  Drill intermediate hole section(s);

+ Run and cement intermediate liner;

+  Drill remaining sections to well total depth (TD);
+  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 contacitwthe 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 s€ht®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 degjn 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 TWBR.O00 m {rue verticaldepth 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 waterbased drilling fluids will be used for the well.
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The tophole section (or interval) will be drilled using seawater andhyrérated gel (PHG) sweeps to clean
the hole. This fluidind associated drilled formation cuttingall exit the well at seabed while drilling the hole
section to install the conductccasing.

The surface hole section (or interval) will also be drilled using seawater and PHG sweeps to clean the hole.
This fluidand associated drilled formation cuttinggll exit the well at the top of the conductor and be
discharged to the sea whileitling 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/shalénhibitive (e.g. potassium chiole (KCl)/partialhydrolysed polyacrylamide
(PHPA) or KCl/KBtop) waterbased 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.

Aqueousbased lost coulation 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 contr@mysomprises shale shakers and, if
required to remove ultréfine 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 tmductor,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 plugare 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 linés@ét 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 dischargeddiarisga
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 SeismianBrfigP)

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 route 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 arraytbfee 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 i 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 walimot 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 sting wellbore and ralrilling the well from surface (repud).

Time required to undertake these activities is included in the maximum activity duratpto(75 days).
Contingency drilling operations would result in an increase in the excavated rockes@le. cuttings) and
drilling fluids and cement consumed compared to the planned activity.

A resspud and/or siderack drilling would only be exercised should drilling difficulties be experienced and
are not considered new stages of the petroleum attivf required, the well location for a +&pud 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 waiibuld 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 B@&A andremoved. No equipment Wibe left above the
seabed.

2.5 Support Operations

251 Mobile Offshore Drilling Unit (MODU) Operations

The Danced exploration well will be drilled with a jaelp MODU. A MODU is a vessel capable of engaging
in drilling or well intervention operations.

The MODUWvill 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, effluenaind waste systems; and

+ 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 aryet 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 MODUposition temporarily over the drilling location while pinning the rig;

—+

—+

+  Standingby at close proximity to the MODU during critical operations;
+  Standingby outside the 500 m PSZ from the MODU,

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

+ Back loadingurplus chemicals, equipment and wasbe deliveryto 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 tramsfbetween 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 vesswill 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 dgtivhen:
+  Within the MODU PSZ

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

2.5.3 Remotely Operated Vehicle (ROV) Operations

A ROV is a tethered underwater vehicle dgpld 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 carryibgical 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 instrumts that measure water clarity, water temperature, water density, sound
velocity, light penetration and temperature.

An observatiorclass ROV will be available on site. It is likely that the ROV will be operated from the MODU;
however, it could also beperated from a support vessel.

254 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 oortiggess of the
drilling program and logistical constraints.

2.6 Chemical Assessment

A riskbased approach to select chemical products ranked under the Offshore Chemical Notification Scheme
(OCNS) is applied for those chemicals used and discharged to theeraavironment. 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) byARMIChemical 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 environmentalhazardous 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 worstase ecotoxicity data with Group E and D representing thet leazard potential.

The Santos Operations Chemical Selection, Evaluation and Approval Procedaid{E#001)and Santos

Drilling Fluid and Chemical Selection in Drilling Activities Procedw@1(EA0007)accept CHARM ranked
Gold/Silver, or nofCHARM 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 Convergiaio(Clor the Protection of

the Marine Environment of the Nortkast 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 nd&@HARM 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 AhdRP.

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). Theaepieference for chemical options that are CHARM ranked
Gold/Silver, or nofCHARM 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 digarged to the marine environment and not OCNS CHARM GCHARM
ranked are risk assessed using the OCNS CHARM-@H®WRM models. The chemical is assigned a pseudo
ranking based on the available aquatic toxicity, biodegradation and bioaccumulatiofditassed below)
and assessed for environmental acceptability for discharge to the marine environment.

2.6.1 Ecotoxicity Assessment

Table2-3 and Table2-4 act as guidance in assessing the ecotoxicity of chemicals during the investigation of
potential alternatives. Table2-3A & dzaSR o6& /STl a G2 3INRdzZI I OKSYAC
NELINBASYyliAy3a KAIKSAG G2 EAOATaer-Ndhaws cladsHicat®ysBateh®ias Y Sy i
of toxicity against aquatic toxicity results.

Table2-3: Initial OCNS grouping

Initial grouping ‘ A B C ‘ D E
Result for aquatitoxicity data (ppm) <1 X MO >10-100 >1001,000 >1,000
Result for sedimentoxicity data (ppm)| <10 X MI00 >1001,000 | >1,00610,000 | >10,000

Note: Aquatic toxicity refers to th8keletonema costaturBC50Acartia tonsalLC50, andcophthalmus maximuguvenile turbot)
LC50 toxicity tests. Sediment toxicity refers to @@rophium volutatot C50 test.

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

Table2-4: Aquatic Species Toxicity Grouping

Category Species LGoand EGocriteria
Category Acute 1 Fish LGo6 chbc KNL 2 F Xm Y3k
Hazard statementVery toxic| crystacea EGoony KNL 2F Xm Y3k

to aquatic life
Algae / otheraquatic plant species | ErGod6 TH 2 NJ cdbc KNDL 2 ¥F
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Category Species LGoand EGycriteria
Category Acute 2 Hazard Fish LGo6 pc KND 2F Bm Y3k
ﬁ;:tementc Toxic to aquatic Crustacea EGony KNLO 2F bBwm Y3Ik

Algae / other aquatic plant species| ErGo0 TH 2 NJ dbc KNUL 27T

Category Acute § Hazard Fish LGo6 pc KNL 2F Bwmn Y3
statemeqtc Harmful to Crustacea EGony KNL 2F bBmn Y3
aquatic life

Algae / other aquatic plant species| ErGo(72 or 96hr)of >10@k [ (i 2
mg/L

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

The biodegradation of chemicals is assessed using the Riefdeygradation 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 alternativegneeefer

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) accepteddsebiodegradation 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 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 bioacamulation 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 bioaccumulativemicals.

The following guidance is used by Cefas:

a. Nonbioaccumulative/norbioaccumulating: Log Pow <3, or results from a bioaccumulation test
(preferably using Mytilus edulis) demonstrates a satisfactory rate of uptake and depuration, and the
molecularnrh aa Aa xXxT1tnno

b. . A2 OO0dzydz F GADPSk. A2 OOdzydzA F 1Say [23 t26 xo0X 2NJ
Mytilus edulis) demonstrates an unsatisfactory rate of uptake and depuration, and the molecular mass
is <700.

All chemicals will be selected accordance with the Santos Operations Chemical Selection, Evaluation and
Approval Procedure (E®1-11-10001)and Santos Drilling Fluid and Chemical Selection in Drilling Activities
Procedure (EQ1-11-00007), 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 spe@nomic 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 EPB(
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 oelisthreatened ecologicalommunity 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; o

(i) Commonwealth land within the meaning of that Act

3.1 Environment that may be affected (EMBA)

This section summarises the key physical, biological, ®@ctinomic and cultural characteristics of the
existing environment that may be affected (EMBA) by thévigt 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 shownhigure3-1.

A detailed and comprehensive description of the environment (required by OPGGS(E)R 2009, Section 13(3))
in the operational areaand EMBA is provided igection 3 and within theValues and Sensitivities of the
Western Australian Marine Environme(EAOO-RF10062, Appendix §. Copies of the Department of
Agriculture, Water and the Environment (DOAWE) Protected Matters Search Tool (PMST) outputs for the
operational areaand the EMBA a&ralso available iAppendix D

The EMBA encompasses the environment that may be affected by planned and unplanned events. Most
planned and unplanneavents associated with the activity may affect the environment up to a few
kilometres from the operational area e.g. from noise impacts (as identifi&bation6). A large unplanned
hydrocarbon spill would extend substantially beyond tlsisdtion?).

3.1.1 Determining the Environment that May Be Affected

Stochastic hydrocarbon dispersion and fate modelling, applied to the wass spill scenario identified as
relevant to the activity $ection7), 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 simiation 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 phasdsydrocarbons 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. Refermable3-1 for the exposure values used and 8ection7.1to 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 expaslues Table 3-1). The EMBA
encompasses the outer most boundary of the overlaid woeste spatial extent of the four hydrocarbon
phases listed abovier the credible spill scenario. The EMBA is illustrateigare3-1.

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 (ist@ssessment), modelling is undertaken using higher exposure
values (i.e. the concentrations at which environmental consequences may result). The higher exposure values
FNBE (1y26y |d WY2RSNIGSQ | yR WKSedidanl.6 AgByindtleds@mieRh 6 S R
method used to determine the EMBA, spatial areas were derived for moderate and high exposure values as
illustrated on figures througbut Section3.

A low exposure threshold, which represents a visible oil (rainbow) sheen, has been used to provide an
indication of the extent to whit 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 represenbsaet of the EMBA. Refer &ection
7.1.3for further information on the spill trajectory modelling thresholds that have been selected.

While the BMBA represents the largest possible spatial extent that could be affected by the-gamest
hydrocarbon spill event, it is important to understand that the stochastic modelling considers 120 different
simulations for any one spill event. Simplisticallycleasimulation 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.

Table3-1: Hydrocarbon Exposure Values

Hydrocarbon Phase Exposure Value

Low Moderate
Surface (g/r) 1 10 50
Shoreline accumulation (g/fn 10 100 1,000
Dissolved aromatics (ppb) 10 50 400
Entrained (ppb) 10 100 -
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Figure3-1: 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 ad 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 Regdla&# Y mMoo6o00 2F {(KS ht DD{ 6 9alwes and A & L
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Sensitivities of the Western Australian Marine Environm@®00-RF10062). It is a compilation of
environmental values and sensitivities including physical, biological, social, ecomamicltural features
GAGKAY GKS YINARYS FyR O2Fadtt Sy@ANRYYSyd GKIFG F N
EP. A copy of the document is providedippendix C

Specific to this EP, the DoAWE PMST associated withEtiveonment Protection and Biodiversity
Conservation Act 199EPBC Act) was used to determine potential receptors such as Matterstioh&l
Environmental Significance (MNES) within the operational area and the EMBA. The results of these searches
are provided imPAppendix D

A summay 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 Carmnwealth waters of the North West Marine Region, 60 km
southrsouth 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 theNorthwest Shelf Province and the EMBA overlaps the Negst Marine Region and South
west Marire Region Figure3-2). 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
+  Central Western Shelf Province.
Southwest Marine Region:

+  Central Western Province; and
+  South West Shelf Transition.
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Figure3-2: IMCRA 4.0 Provincial Bioregions withime 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
Figure3-3. The presence of marine and coddtabitats within the operational area and EMBAushmarised
in Table3-2 and a detailed description of these habitats with reference to the IMCRAmmiaV/bioregions is

provided in Values and Sensitivities of the Western Australian Marine Environigk@0-RF10062,
Appendix G.
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