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ES1. Introduction

TheAmuletDevelopment will be centred on themuletfield, located within Commonwealtivaters
on theNorth West Shelfoffshoreof mainlandWestern Austrah (WA) ~132 km north of Dampie
(Figure EQ). The field lies ir85¢90 m of water within retention leas&VA-8-Lin the Carnarvon
Basin, and caainslight crude oil.

KATCEnergy Pty Ltd (KATﬁIhns to develop thdmuletfield using a rbcatablesystemknown as
0KS WK2yS@0SS LINPRdAzOGAZ2Y aéaitsSyQoe ¢KS K2ySeoSS
manylocations around the world, including offshoreANAdvantages of #hsystem include:

9 it uses a selinstalling jackup platform, with no requiremet for mobilisng a crane barge
from overseas (which introduces additional risk and cost)

91 allinfrastructure vill be removedefore demobilisng from the fied, andmostelementswill
be re-used on the next projectllowing for ease of decommissioning améhimising
number of mobilisations required

1 environmeral impact is minimised by having no fixgltform
1 no offshore piling or trenching is required, furth@inimising environmental impact.

TheAmuletfield has previously been appraised tgp (ShelfalPty Ltd, with three wells drilled in
2006.TheAmuletfield is classified as a small field witslzort life span and proven contingent
resource 0%6.9 MMstb.

The key components covered in this Offshore Project Proposal (OPP) famtilet Development
are:

9 site survey of the proposed location of subsea infrastructure

9 drilling of up totwo productionwells, one duakpurpose productionwater injection wel|
andallowance fora sidetrack

9 installation, hookup and commissioning of a mobile offshore processinitj(MOPU),
catenary anchor leg mooring (CALM)py and mooring arrangements, flowline and riser
and a floating storage and offloading (FSO) facility

1 operdion of the facilities

1 decommissioning and removal of subsea and surface infrastruauarceplugand
abandonmentP&A)of the wells.

The Talisman oil field i8:5km to the west of Amulet, withi WAS8-L, which has been produced but
was shuitin in 1992 ad sinceabandoned Due to its proximity to the Amulet field, KATO may choose
to reinstate productn from the Talisman field. If the subsea tieback option is selected for
development of the adjage Talisman field, the following additional components c@ekin this

OPP are:

9 site survey of the proposed location of subsea infrastructure

9 drilling of up b two production wells and allowance for a sidetrack (note these Talisman
wells will be drilled regardless of the field development opti@mhoser)

1 installation of a production flowline and service umbilical between the M@R& Talisman
field

1 installationof associated subsea infrastructure at Talisman, if the subsea tieback option is
selected

i operation of the Talisman subsea facilities
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1 decommissioning and remval of Talisman subsea infrastructure and plug and abandonment
(P&A) of the wells.

Following decomissioning and abandonment, the MOPU will demobilise and relocate to the next
field, whichwill be covered by a separate OPP.

1140 114.5 115.0 1155 116.0 116.5 117.0
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FigureES1 Location ofAmulet Development

Titleholder Details
KATO Energy Pty Ltd (KATOhésgroponent forthe AmuletDevelopment.
KATO is an Australian company that was formed to combine 100% ownershipAohthietand

Amulet oil discoveries, and other fieldsa wholly owned subsidiarie¥he shareholders of KATO are
Tamarind Australia Pty Ltd, Aviemorep@al Pty Ltdand Wisdomnrontier Limited.

In accordance with the Conmonwealth Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 200OPGGS(E)R]able EQprovides the details of titleholders within
which the petroleum activity wikake place.

TableESL Licence and Titleholder Details

WA-8-L Amulet KATO Energy = Tamarird AmuletPty Ltd
SkyeEnergy Pty Ltd

Document Purpose and Scope

This OPP has been prepared inadance with theOPGGS(E@Rd associated guidelines, which
require an OPP to be submitted for all offshore projects to the National Offshore Petroleum Safety
and Environment Management Authority (NOPSEMA) for approvd@P&his an initial and global
assesment of a project and must be accepted by NOPSEMA before the titleholder can submit
Environment Plans (EPs) for activities that make up the project.
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The OPRINR OS&aa Ay @2f @Sa bht{9a! Qa Intlantpacts a8 ysksolz T | f §
petroleum activities conducted over the life of an offshore project, and involves a public
consultation period.

ES2. Environmental Legislation an@ther Environmental Mamgement
Requirements

TheAmuletDevelopment is located entirelp Commonwealth waters and there®falls under
Commonwealth jurisdiction, triggeringitkey legislationassummarised imableES2:

9 Offshore Petroleum and Greenhouse Gas Storage Act(@FIBSS Act)
1 Environment Protection and Biodiversity Conservalicnl999EPBC Act).

NOPSEMA ovsees the assessment process as the delegated authority for petroleum activities
under the EPBC Act.

TableES2 Overview of Key Comonwealth Legislation

OPGGS Act  Provides the regulatory framework for all offsie petroleum exploration and production
activities in Commonwealth waters, beyond ttheee nautical mile limitto ensure that
these activities are underta:

1 consistent with the principles acologically sustainable development as defined in
section3A d the EPBC Act

1 to reduce environmental impacts and risks of the activity to as low as reasonably
practicable (ALARP)

1 to ensurethat environmental impactsrad risks of the activity are of an amtable
level.

The OPGGS Act addresses all issues relateffistoore petroleum exploration and
development operations, including licensing, health, safety, environment and royalty.
These regulations include:

9 OffshorePetroleum and Greenhouse Gas Storggaféty) Regulations 2009

9 Offshore Petroleum and GreenhousasSStorage (Resource Management and
Administration) Regulations 2011

1 Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2C
OPGGS(E)R.

Part 1A of the OPGGS(E)R specifies beibre commencing an offshore project, a perso
must submitan offshore project proposal for the project to the regulator.

EPBC Act ThsAd GKS ! dzZaGNIf ALY D2@SNYyYSyidiQa O&iddsN
a legal framework to protect and manage nationally and internationally important flore

fauna, ecological communities and heritage platedefined in the EPBC Act lslstters
of National EnvironmentalSgnificance IMNES).

The aims of the EPBC Act &0:
1 protect matters ofMNES
1 provide for Commonwealth environmental assessment and approvakgsas

91 provide for an integrated system for biodiversity conservation and mamege of
protected areas.

MNESdentified asrelevant to theAmuletDevelopmeniare:
1 Migratory species under international agreements

1 Commonwealth marine environment

1 World heritage properties
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1 National heritage places
9 Listed threatened species and communstie
1 Ramsarwetlands.

ES3. Description of the Project

Project Overview
KATO pIaps to&ifeIAop theArrluljstfie[d }Jsing a rivcatableproduction system known as the
YK2Yy Se oSS RINBmi@xanpisgtheikey elements shown irigure ES.

1. Jackup mobile offshore production unit (MOPU)

2. Production unit on the MOPUwhichwill separateand process oil, gas and water

3. Wellsworkover module on the MOP,Wvhichwill have the capabilitya plug and abandon
wells, and potentially to drill; howevea separate mobile offshore drilling unit (MODU) may
be used

Short flowline and riser tdransportoil
Catenary anchor leg mooring (CALM) buoy
Floating marine hose todnsport oil

Moored floatingstorage and offloading (FSO) facility, where oil is stored; or direct to shuttle
tankers (depending on export option selected)

N o 0 b

8. Hoating export hose toffload oil from the FSO texport tankers.

Whilst the preferred Talisman fakdevelopment option is tdrill extended reach deviated wells
through the conductor deck dhe MOPUJ if the subsea tiebackystemoption is selected, the
following additional componats will be incorporated specifically for the development of the
Talisnan field

9. Talisman subseades (production wellsdnd jumpers tahe manifold
10. Talisman manifold to commingle production from nearby Talisman wells
11. Production flowline and service umicél from Talisman manifold to MOPEidure ES).

ERGRTITRTRGI TG b7 b

\ AR
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A

XA

WAAAAN

52,

Not to scale

FigureES1-1 Amulet Development Infrastructure
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The proposed location of the MOPUWjstimised forthe primary target oil field, Amulef he

Talisman fial is ~4km to the west of the Amulet fieldvhich has been produdebut was shuin in
1992andhas since been abandoned. Due to its proximity to the Amulet field, KATO may choose to
reinstate production from the Talismdield.

In the event that driling theTalismarwells from the MOPU location is not technicallpdéle, an

alternative will be o reinstate production from the Talisman field using a subsea gathering system

tied back to the MOPU via3.5 kmflowline (Sectiort.3.2). As this subsea tieback option presents

the greater potential environmental impact, it hbsen used as the basis for impact assessment in

this OPP.

Y ¢hQa o0dzaAySaa adaNraGS3ae Aa (2 RSOSt 2L Yz (A LK
uySO02y2YAO | YR & dzo BATGilzGnockthe resdiroé MihgsfelBsbybusihg
relocatable honeybee production system to move from one field to the next.

td GKS GAYS 2F gNAGAY3IZT Y! ¢hQa LibdndeTthea2 02y aai
Corowa Development entred on theCorowafield located within Commonwealth watem the

NWS, whichie in 90m of water withinproduction licencaVA-41-R and contaislight crude oil.

Corowa is ~335 km souttast of the Amulet Developnmé. A separate OPP for Corowa has been
submitted to NOPSEMA (KAZ@20). Future fields will be #hsubject of separate OPP/s, once

identified and acquired/confirmed.

There is potentialhere mayalsobe exploration targetswithin the WAS-L permit area that are as
yet undiscovered and therefore undefined. Whitst location dilling the Amulet and Tissmanwells,
KATO may take the opportunity to drill an exploration well into a nearby oil prospedisthathin
reachof the drill rig

Exploration actities such as drilling are not within scope of the OPP process; if undertaken, this
activity will ke covered by a separate Environment Plan (EP).

Location

TheAmuletand Talismaifields arelocatedwithin Commonwealth waters in offshore petroleum
permit WAS8-L, located~132km north of Dampielin the northwestof Australia in water depths of
~85m (Fiqure ESL).

No petroleum activitiesre proposed in State waters or onshore.

UnderRegulatiorbA(5) of the OPGGS(E)s OPP is only required to assess pketnm activities
within the project area and also covers the axelaere project vessels will be ulertaking petroleum
activities.

For the purpose of this OPP, the Project Area leenldefined to include the extent of all planned
activities described in ik proposal with sufficient buffer, which has been conservatively designated
as a kmradius around the expected position of the MORA Amulet If the subsea tieback option

is sekcted for Talisman field development, there will potentially be facilitied support vessels
undertaking activities above the Tatian field. Therefore, the 5 km bufferrfthe Project Area has
also been extended around the expected position of the freis manifold.

The final position of the facilitiesvill be included in theelevant EPs.

Vessels transiting to and from the Project Area are not considered a petrolewityacthey fall
under the other maritime legislation, including ti@mmonwealtiNavigation Act 2012and
therefore are excluded from the scope of this OPPaddition, helicopter activities outside a
petroleum safety zone are not defined as petroleum\atés.
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ProjectSchedule
The target schedule for themuletDevelopment is detaildin TableES3.

Y ! ¢ buidessstrategyis tobecome the titleholder foa number of fields, and with the intent
being that, as each field is depleted, it is fully decossioined and wells P&ARhe honeybee
production system will then relocate to the next field. The order of the fields is not e, and
the timing shownn Table ES assumes that the Amulet field will be the first development. If the
fields are prodced in a different order, the timing of the Amulet Developmeray be 25 years
later than shown.

Based on statistical modellindg the production profile, he best estimate of production life is
two years(also known as P50), and the high estimate isyddrs(also known as P10; RPS 2014)
meaning the duration of the Operations phase is betwéesand4.5years

A contingent infildrilling programis inclued in the preliminary project schedule for a possible
second MODU mobilisation for an infill, wieterventionand/or sidetrackprogram dependent on
reservoir performance in the initi&c9 monthsof production.

The conservatie project life for theAmuet Development (from mobilisation to decommissioning) is
approximately five years.

TableES3 Preliminary Project Schedule

Survey Q12023 1 month

Drilling Initial campaigrg Q2/Q3 203 Initial campaigrg 7 months
Second campaigrif fequired)g

Seconccampaign (if requiredy 1 to 2
econccampaign (it required 110 2.~y vional 4 months

years after starup

Installation, Hookup and Q3203 3 months

Commissioning

Operations Q4 203 Between 1.5 and4.5 years,at best
and highestimates of production
respectively

Decommissioning Between 208 and 20Z 3 months

(depending on duratio of operations)

*Timing shown is if thémuletDevelopment is thérst field developed using the relocatable honeybee
production systenof the KAD-owned fields Ifthe KAT@wnedfields are developed in a different order, the
timing of Amuletmay be later than shown.

Project Stages

Key phases of thAmuletProject and assmated activities are:

Survey geophysical survey; geotechnical survey

MODU positioning; tofhole drilling;blowout preventer BOR installation and
Drilling testing; bottomhole drilling; completions; well cleamp and flowbackdrill
cuttings andfluids

Installation, Hookup ~ MOPU;Talisman subsea tiebadlowlines CALMbuoy and mooring
and Gommissioning arrangements; FSO
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hydrocarbon extraction; hydrocarbon pressing, storage and offloading;

Operations X i . . ) .
inspections; maintenance andpair; well intervention

inspection and cleaningyell plug and abandonmentgemoval of subsea

Decommissioning : ’ i
infrastructure; disconnection of FSO and MOPUgétssurvey

Support Activities MODU operations; MOPU operations; FSO operatioessel operations;
(all phases) helicopter operations; ROV operations

ES4. Analysis of Alternatives
The OPGGE]R requires that:

Wt MABA (f) describe any feasible alternative to the project, or an tydiat is part of
the project, including:

0] a comparison of the environmental impacts and risks arising from the project or
activity and the alternativeand
(ii) Fy SELXLFYlLGA2yE Ay FRSljdad 68 RSGIAT S 2F 6K

This sedbn addresses this requiremehy undertaking aranalysis of the feasible alternatives to
the:

1 development concept
9 design and activity options for the seledteoncept.

The assessmentas carried out in two stepdirstly, undertaking a comparative assessnt of the
options against enviramental drivers to identify the options with the least environmental impact;
and secondlyfurther assessg the optionsaganst the rest of the criteria (economic, technical
feasibility and safetyand social drivers) taugtify the final selected optiorA gqualitative ranking

scale was developedabedon the KATO Environmental Risk Matrix, to allow differentiation between
the alternatives.

Analysis of Concept Alternatives
KATO considered six alternative development coreémtAmulet

The comparative enkdnmental assessment showed that the most favourable concept
environmentally is Concept&Subsea tieback to existing FSP@ghore with Concept Ig
Honeybee production systenanked second

The qualitative ranking for emomic, technical feasibility arghfety, and social drivers showed that
Concept & Subsea tieback to existing FPSO/Onshore facilifithesecondworst scae, and
Concept I Honeybee production systemas ranked the best.

An evaluation of all criteriéincluding environmental) clearshows Concept ¢ Honeybee

production systenis the preferred concept, for all criteria. This concept candeéor short

periods and relocated, allowing for capital costs to be minimised at each field and prompt removal
of all permanent infrastructurehereby allowing stranded, sueéconomic or previously considered
immaterial oil assets to be developed

TableES4 summariss the comparative assessment outcomes.
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TableES4 Summary of Compative Assessment o€oncept Alternatives

1 Honeybee 91 Short producion lifespan reduces @oingenvironmental impacts. \Y

production system ¢  Redeployablaature reduces environmental impaby removing all
infrastructure promptly upon cessation of production, increases
economic viabilityand aligns with KATO strategy.

9 Production tees locatedat surface reduce construction, operations
anddecommissioning complexity and cost.

1 Economic fiad development concept, lower capital cost than other
concepts except Concept 5.

1 Keeps open theption for a single production and drilling unit
further redudng complexity of installation and decommissiogi

9 Aligns with industry analogues for small shlived shallowwater
offshore oil fields.

Associated gas management strategy challenging.

Selected Concept

2  Subseato Shore ' High costand not economic. Field size and field life do not suppor X
the cost of subsedevelopment and an onshore process facility.

Large develpment footprint associated with pipeline
3  FPSO 1 While redeployable, thédmuletand Takmanfield size and field life X
are not deemed sufficient to support the costs associated with

installation and recovery of a mooring system and subsea flowline
and iiser architecture for a FPSO.

1 Removal for cyclone events further reduces economic vigluirer
anticipated short field life.

I Subsea construction activity and faoint result in greater
environmental impact.

4  Fixed Platformto 1 Field size and field life are not sufficient to support the cost fofex X

FSO, Subsea platform and/or pipeline to existing facility.
s;ora_ge orExport ¢ Inability to relocate the facility does not allave development of
pipeline other isolated oil fields.

1 Lower section of fixé platform (and subsea storage tank or pipeline
if used) potential to remain irplace iflower environmental impact
than removal.

5 | Subsea Tiebackto { Distance to existing facility meathis optionwould be technically X
Existing Facility challenging, rquiring the deployment of emerging technology.
1 Nearterm ullage not available. Wlame \ersusrisk not aligned with
existing facility owners due to perceived risk of allowtmigd-party
entry to owneroperated facilities.

9 High schedule risk for commerctalling agreements between
existing facility owner and resource owner.

6 = NoDevelopment 9 Titleholdermustundertake certain petroleum exploration and X
production related activities towards commercialising the resourc

Analysis of Design / Activity Adirnatives

Once the concept has been selected (i.e. Conceptibtneybee production systennthere are

alternatives to consider for more granular activities, designs and construction methods. With the
exception of the gas strategy, these options are asskssdy aganst environment criteriaas they

FNB Yzaifeée Wtz2gSN ¢ aRBisians. This & hedayise thg rBserYoB i éxpeBradf 2
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to produce associated gas with the,@iith a total gagproduction anticipated 0f0.65¢0.94Bcf (for
best and high eimate respectively)This gas must be used, exported or disposed of to allow fo
production of the oll

The gas strategy presents one of the key potential sources of environmenp@tt and risk for the
AmuletDevelopmentTherefore, KATO hasidertakena comparative assessment of tfeasible
options againsall project drivers andriteria, not only against the environmental criterf@able ES
5).

TableES5 Summary of Comparative Assessment®és Strategylternatives

Fuel gas 1 No additional impacts. Vv
1 This opion would offset the use of liquid fuels such as diesel and redut
Selected option emissions from the facility to maximum of ~0.1 MT G (P10).

1 For some of the development liffas generated from oil production will
exceed 0.9MMscf d fuel gas demand; therefore, afternative disposal
method is required for this additional gas.

Export via pipeline 1 ~40-60kmlengthof additionalseabed disturbance associated with expc X
to existing gas pipelinetieback to existing trunklinggsulting in moderate localised
treatment facility impact to benthic habitat

91 Additional resources foripeline manufacture and Btallation.

9 Positive impacbf reduced atmospheric emissiofitdm natural gas offsets
other fuel use in power generatiolif.feasible, export of associated gas
would reduce emissions by a maximum ofG&EMT CG-e (P10).

1 Not econanic due to short project life, relatively small volun@gas;
cost of installing and decommissioning pipeline will not be recovered f
gas sals.

i Addition of large gas treatment, compression and export equipment ot
MOPU increases congestion, introdutegh-pressure gas hazard on
topsides resulting in an increase to fire and explosion risk. Tie in to
pipeline requires highisk diving activity.
Reinject gas to 1 Includes the installatioand operationof additional facilities on the X
reservoir MOPU indudingpower generation, gas treatmenigh-pressure gas
compression, injectiofacilities) and construction of a gas injection well.
1 Iftechnically feasible, reinjection of associated gas would reduce emis
by a maximum of ~06 MT CQ@-e (P10).
9 Introduces the risk of loss of well containmenmhile drilling an additional
gas injection well, leading to additional potential widespread impact.

1 Not economic due to short project life, cost of additional well and smal
volumes of gas.

Flare 1 Moderate level of C@e emissions fronburning associated reservoir gas V
Selected during operations phasdncrease in atmospheric emissions by u@tb
MT CQ-e. Gas is notsed
1 Moderate level of atmospheric emissions associated with gas flaring.
1 Flaring would peak &t.2 MMscf d (allowing for fuel gas usagdiring the
initial 6¢9 monthsof production, then decline as the reservoir depletes.
1 Flaring of associated gas. Natural resources not used as efficiently as
possible. Integrational equity value of flared gas ndtied.

1Anticipated Gas Oil Ratio (GORpKcf/sth
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Gas to wire 1 ~130kmlengthof seabed disturbance and shore crossing associated v X
power export cable resulting in moderate localised impact to benthic
habitat.

9  This option would not reduce emissions from the MOPU facility, but if
feasible may offset maximum of ~M6 MT CQ-e (P10) of emissions fron
power generation facilities utilising other fuel sources.

1 Not economic due to short project life, cost of export cable and small
volumes of gas.

1 There isno marketidentified within range (<10&m).
New technologies 1 Not economic due to short project life, cost of additional CNG/faNG X
(Compressed infrastructure. The best or low estimate for production profile would ha
Natural GagCNG] to be assumed, as a worstise scenario.
/ Mini-LNG) 1 Emerging cocept. No industry analogues to date. Technically challeng

Facility sizing and gas utilisation trade off.
1 Export cable route to market (Exmouth) challenged by seabed feature

1 Mini-LNG requires the installation of a small gas treatment and
liquefaction storage and export facility on a barge, platform or ship.

1 CNG requires the offshore treatment, compression and export of
compressed gas to a dedicated C8l#p, construction of a receiving
terminal and tiein to an existing natural gas pipedin

9 |If feasble, CNG could reduce emissions by a maximum 66NT CQ-e
over the life of the project (P10).

1 If feasible, MiniLNG (with feed of ~6 MMscf/d) could reduce emissions
a maximum of ~@4 MT CQ@-e over the life of the projectP10).

Carbon Capture 1 CCS requires the offshore capture or exhaust gases, removal, treatme

and Storage (CCS) compression and export of compressed separated gz® to a dedicated
CO2 pipeline and disposal facilities either at the MOPU or export and
disposal to a third party. X

1 If technically feasible CCS could remove emissions from heat and pov
fired equipment would reduce emission by a maximum ofiNT CQ-e
(P10).

TableES6 summariseshe key options identified, and those selected for usé&iliontEnd
Engineering ath Design Phas@&EED

TableES6 Summary of Comparative Analysis of Design / Activity Options

Talisman field Option 1¢ Subsea tieback systengelected

development 71 Requies additionakeabed footprint associated witlhe physical footprint of

drilling on location at Talisma@®0.002km?); and from installation ofubsea
infrastructureand tiebackcomponents, with a totahdditional footprint of
~0.055kn? (including 50%antingency).

I Some additional light emissions and interaction with marine fauna from
additional facility and vessel movements. Soadglitionalplanned discharges
from leak testing of production flowline.
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Produced
formation water
(PFW) treatment
and disposal

Drilling facility

Drilling fluid
selection

Export strategy

Mooring of CALM
buoy
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9 Option carried through into FEED, if Option 2 is prouot techncally feasible
following geomechanics study. Option 1 used as basis for ingsaetssmenas
presents greater potential environmental impact.

Option 2¢ Extended reach deviated wells from MOPBelected
1 Incremental additional planned disclgges from driing.

1 Prefared option carriedthroughinto FEED.

Option 1¢ ISV with well intervention packageSelected

1 Requires additionadeabeddisturbance from positioning MODE0.002km?);
and incremental addibnal planned discharges and accidental release risk, frc
additionalfacility and support vessels in field.

Option 2¢ MODU:Selected

1 No additional seabed disturbance or discharges.

1 No significant environmentalifferentiator. Both options selected tcacry
through FEED.

Option 1¢ Reinjection into reservoirNot Selected

1 Requires additional well to be drilled into reservoir and additional topside
treatment facilities therefore making the facilityriger.

1 Risk of reservoir souring, scaling and formation damage, additional well
interventions, early cessation of production.

1 Poses additional risks to reservoir integrity, oil production and the potential r
for remedial actions, and potential increasedfety risks, increased chemical
usage and reduced production.

Option 2¢ Discharge to marine environmenSelected

1 Does not require additional subsea equipment or wells, significantly lower
capital cost tareinjection

1 Localised temporary change to watguality.
Option 1¢ MOPU with Drilling capabilitySelected
Option 2¢ MOPU and separate MOD\$elected

1 No significant environmental differentiator. Both options selected to carry
through FEED.

Option 1¢ Water-based mud (WBM)Selected
Option 2¢ Syntheticbhased mud (SBM)Selected

1 No significant environmental differentiator. Both options selected to carry
through FEED.

Option 1¢ FSO and export tankerSelected
Option 2¢Shuttle tankers:Selected

1 No significant environmental differentiator. Both options selected to carry
through FEED

Option 1¢ Drilled and grouted anchor pilesSelected
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Option 2¢ Gravity anchorsSelected

1 No significant environmental differentiatorobh options selected to carry
through FEED.

ESS5. Description of Environment

Environment that may beAffected

Under the OPGGS(E)R, the OPP must descrilmnthnment that may be affecte(EMBA),
including details of the particular values and sensitivitieary) within that environment.

The environment that may be affected by tAenuletDevelopment has been defined as an area

where a change to ambient environmental conditions may potentially occur as a result of planned or
unplanned activitiesNote: Achange does not always imply that an adverse impact will occur; for
example, a changmay be required over a particular exposure value or over a consisteaiperiod

for a subsequent impact to occur.

For the purpose of tis OPP, the EMBA associated with thmuletDevelopmentwasdemarcated
into three subareas that are used to suppoté impact and risk assessmel@sdescribed in
TableES?).

If the subsea tieback option is selected for Talisman field development, there will potentially be
facilities andsupport vessels undertaking activities above the Talisman field. Thereforexpeeted
position of the Talisman manifold has been used (in addition to the MOPU at Amulet) as a source of
aspects for the relevant buffers.

TableES7 Description ofAmulet Development EMBA SuBireas

Description

EMBA This area has been defined as an area where a change to ambient environmental
conditions may potentially occur as a result of planned or unpldraxtivities.

Theouter extent of the EMBA for the Amulet Development is based on the results of
stochastic oil spill modelling of a Loss of Well Control (LOWC) scenario as this repres
the largest spatial extent of potential changes to ambient enwinent conditions from an
aspect.Specificallythe EMBA is based on the cumulative extent of 150 model simulati
dzaAy3a Wi 26Q SELR &dz2NB G t dzS g/m3@ady, 30pghK Y
dissolved and entrained, 1ym? shoreline) and includesll probabilities of eposure.
Note: The outer extent of the modelling has been simplified for the purposes of final
EMBA definition and display

Project Area  This area has been defined to include the extent of all plann&di@es, and is thearea
relevant to the impact and risk assessments for all planned and unplanned aspects, v
the exception of light emissions and accidental releases.

The Project Area has been defined askarbarea extending around the expected pasit
of facilities atAmulet and Talisméan

2 As the position of the MOP&t Amuletand the manifold at Talismaa indicative only at thistage, the identification of
values and sensitivities (including an EPBC protected matters seasbpmpleted using an additionalkin buffer
around thedefined Project AregAppendixA).
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Light Area

This area has been defined to include the warase extent of predicted measurable ligh
based on planned activities, and is the area relevant to the impact assessment for ple
light emissions.

Thi Light Area has beatefined as d2.6km area extending around the expected
positionof facilities at Amuleaind Talisman.

Hydrocarbon
Area

This area has been defined to include the warase extent of predicted oil
concentrations above ecological and/or visual impact values based on planned activit
and is the area relevant to the risk assessment for unplanned accidental releases.

This Hydrocarbon Area has been defined based on the outcomes of stochastic mode
(i.e.it is the cumulative extent of 150/3G@nodel simulations) using exposure values for
each modelled oil component ¢/m? floating, 50ppb dissolved, 10ppb entrained,
10g/m? shoreline) and includes all probabilities of exposure.

Physical Environmnt
TableES8 summarises the physical environment relevant to firauletDevelopment.

TableES8 Summary of Physical EnvironmeRelevantto the Amulet Development

Water quality

Expected to be representave of the typically pristine andigh-water quality found in
offshore Western Australian waters. Variations to this state (e.g. increased turbidi
may occur in more coastal regions that are subject to large tidal ranges, teaiesi+
off or anthropacentric factors €.g.ports, industrial discharges).

Sediment quality = Seabed sediments of the continental slope in Marth West Shelf Province (NWSP)

Air quality

Climate

Ambient light

Ambient noise

are generally dominated by carbonate silts and muds, with sand and gravebifract
increasing closerotthe shelf break. It is expected that sediment quality will be high
with low background concentrations of trace metals and organic chemicals.

The majority of the offshore Pilbara region is relatively remote tedefore air
quality is expeted to be highHowever, athropogenic sources (e.g. vessels, industi
developments) would contribute to local variation in air quality.

The climate within the Pilbara region is dry tropical, and is characterisedrigyhat
summers, mild winterand low and variable rainfall. It is the most tropical cyclone
prone coast in Australia, averaging two cyclones crossing the coast each year.

Natural anbient light within the offshore Pilbara region is expected to predominant
be from sola/lunar luminance.

Artificial ambientlight sources associated with anthropogenic activities also exist,
including both permanent (e.g. onshore/offshore developmeais)l temporary (e.g.
vessels) light sourceslowever, he Amulet Development is located6km from the
nearestpetroleumfacility and ~7km from the nearest shipping fairwagnd therefore
negligible measurable increases in ambient light levels from thkeaeces are
expected

Ambient noise within the offshore Pilbara regioreigpected to be dominated by
natural physical (e.g. wind, waves, rain) and biological (e.g. echolocation and
communication noises generated by cetaceans and fishjcesur

3150 model simulations &re run for the subsea release AmuletLight Crude, and 300 simulations were completed for
the surface release of MGO (refer to Secti@rd6and7.2.7for further discussion on modellifg
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Anthropogenic noise sources that are also likely to be experienced in the aredanc
low-frequency noise from vesselBhe Amulet Development is located between two
shipping fairways on the North West Shelf, and therefore is likely to be expogbd t(
occasional sounds generated inyd to large vessels such as tankers and bulk carrie

Ecological Environment
TableES9 summariseshe ecological environment for themuletDevelopment

Threatened and/or migratoryembirds and shorebirds, fish, magimeptiles and marine mammals
may be categorised adNES under the EPBC Act.

TableES9 Summary of the Ecological EnvironmeRelevantto the Amulet Development

Plankton

Benthic habitats
and communities

Coastal habitats
and @mmunities

Seabirds and
Shorebirds

Fish

Primary productivity of the Northvest Marine Region is generally low and appears
be largely driven by offshore inkEnces. Phytoplankton biomass is typically variable
(spatially and temporally), but greatest in areas of upwelling, or in shallow waters
where nutrient levels are higtoffshore phytoplankton communities in the region ar
characterised by smaller taxa.@e cyanobacteria), while shelf waters are dominated
by larger taxa such as diatoms.

Previous studies dhe Amulet Development area have shown that the seabed is
composed of partially exposed cemented carbonates ovelgia fine to coarse
grained sedimentary venegwith sparse populations of filter and depo$#eding
epibenthic fauna, polychaete wormsirustaceans and echinoderms.

At the water depth of the Project Area-85m), the consequent reduced light levels ¢
this environment, and the general lack of hard substrate that many benthic specie
depend on for attachment, the benthic communities asstezdawith the
unconsolidated sediment habitats are of relatively low environmental sensitivity.

Coastal communities are biological communities that live within the coastal zone;
these communities include wetlands and othetertidal flora/vegetation such as
saltmarsh or mangroves.

Coastal habitats are the landforms that coastal commaasitirow on or in; these are
typically considered in terms of shoreline type and can vary from sandy beaches 1
coastal cliffs.

Nointernationally important (i.e. Ramsar) wetlands ocutthin the Project Arear
Hydrocarbon AreaOne internationally impodnt Ramsar wetland occurs within the
EMBA (Eightynile Beach).

The Protected Matters Search Tool (PM3TBE Act) identified the followingumber
of speciesor species habitathat may occur within théAmuletDevelopment Areas:
1 11 within the Project Area

1 102within the EMBA.

Biologically important areas (BIAs) that overlap the-atdmas for plannedctivities
were identified as:

1 Project Area: Wedgtiled Shearwater (breeding)

1 Light Area: Wedgailed Shearwater (breeding)

The PMST identified the number of speciesspecies habitathat may occur within
the AmuletDevelopment Areas:

1 34 within the Project Area
1 68within the EMBA.
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BlAs that overlap the su@ireas for planned activities were identified as:

1 Project AreaWhale Shek (foraging)
1 Light Area: Whale Shark (foraging).

Marine mammals ThePMST identified the number of speciasspecies habitathat may occur within
the AmuletDevelopment Areas:

1 24 within the Project Area
1 42 within the EMBA.
BIAs that overlap the su@ireas for planned activities were identified as:

1 Project AreaPygmy Blue Whale (distributipn
1 Light Area: Pygmy B Whale (distribution)

Marine reptiles ThePMST identified the number of speciasspecies habitathat may occur within
the AmuletDevelopmem Areas:

1 19 within the Project Area
1 28 within the EMBA
BIAs that overlap the su@ireas for planned activitiesere identified as:

1 Project AreaNone
1 Light AreaNone.

Social, Economic and Cultural Environment

TableES10 summariseshe social, economic ahcultural environment for thémulet
Development

The Commonwealth marine environment is a MNES undeEfIBC Act.

TableES10 Summary of theSocial, Ecoomic andCultural Environment Releant to the Amulet Development

Australian The Project Area and Light Areamiat intersect any AMPs.

Marine Parks The closest AMPs to themuletDevelopment arehe DampierMarine Park and

(AMPs) MontebelloMarine Park, ~9&m and ~12&m from the expected position of the
MOPUrespectively.

Within the EMBA, 1AMPs are presentten within the Northwest Marine Region,
andone within the Southwest Marine Region.

Key Ecological Key Ecological Features (KEFs) are elements of the Communweaine

Features SYGANRYYSydG GKIFG FNBE O2yaARSNBR (2 0!
biodiversity or its ecosystem function and integrity.
There are no KEFs within the Project Area; the closedi &5 Wl y OA Sy i
125 RSLII K O®Pi 2 dzNING-SKiK &d15 kinfom the expected MOPU
positionrespectively).

Within the BMBA, 2 KEFs are presentnine within the Northwest Marine Region,
andthree within the Southwest Marine Region.
Commercial The commercial fisheriesat intersect the sukareas for planned activities were
Fisheries identified as:
1 Project Area:
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o three Commonwealthmanaged fisherieof which none are active

o 10 Statemanaged fisheriesof whichthree are activeg Pilbara Fish Trawl
(Interim) Managed Fishery, PiltlzaLine Fishergnd Pilbara Trap Fishery

1 Light Area:
o three Commonwealthmanaged fisherieof which none are active
o 10 Statemanaged fisherigesof whichfour are activeg Mackerel Managed
FisheryPilbara Fish Trawl (Interim) Managed Fishery, PilbamHishernand
Pilbara Trap Fishery

Charter fishing, marine tama watching, and cruising are the main commercial touris
activities with fishing, diving, snorkelling and other natdpased activities the main
recreational ativities that may occur within the EMBA.

Most recreational fishing typically occursrirarshore coastal waters (shore or inshol
vessels), and within bays and estuaries. Offshore fishingr(sffom the coast) only
accounts for~4% of recreational fishingctivity in Australia, and the Project Aredas
offshore (~132 km from Dampier)

The Project Areaand Light Areao not intersect any State Protected Areablarine.

The closest State marine protected areghis Montebello Islands Marine Park
~171km away. There arfive State marine protected areas within the EMBA.

The Project Areand Light Areao not intersect any State Protected Areas
Terrestrial.

There areeight State terestrial protected areas within the EMBA.

¢CKS / FNYINB2y . FaiAy &dzLLJ2 NI &The dopgstiband
gas facilitiego the AmuletDevelopmentare theWoodsideoperated Angel platform
(~40km)yandOkh Ct { h odpT {(YO® { I yil2aQ-4akmiA
away, but is in cessation and the FPSO has left the field.

In 1992, the Talisman field wabutin, and some production equipment was
abandoned by the operator at the time. Ther flowline andcontrol umbilical line, an
anchor and length of chailand a tyre weightemain on the seabed, with a designate
1 km buffer (as the location of the latter two items is not known; but are assumed f
be buried).If the Talisman subsea tieback option iees&td, the expected location of
the Talisman manifoldsi~140 m inside the buffer

The Amulet Development is located between two shipping fairways for Dampier P
(~9km west and ~28m east of the MOPU).dwever, historidracking data indicates
vessel taffic within the Project Area itself is minimal

The Poject Areaisiotg A i KAy (G KS 5 S LI (RODNShiWes? Bxer&ss
Area (NWXA).

The EPBC Act provides for listings under World Heritage Areas (WHA), Nationa
Heritage (including indigenous or historic) abdmmonwealth heritage.

The Project Areand Light Area doot intersect any identified heritage and cultural
features

There are two World and six National heritage places within the EMBA.

The boundary ofhe Karajarri Indigenous Protected Areas partiattgurs within the
extent of the EMBA.
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ES6. Impact and Risk Methodology

¢CKS NAR&a]l lFaasSaaySyd F2N GKAAa htt gl & dzyRSNIIF 1Sy
Management Procedur@KATO 2020ajsing the KAD Environmental Risk Matrix.

This approach is consistent with the processes outlined ir81900:2009 Risk Management

Principles and Guidelines (Standards Australia/Standards New Z&&@@dand Handbook
203:2012 Managing Environmerglated Risk (Stadards Australia/Standards New Zeal&i 2).

The overarching steps in the methodology are:

I Establish the context:
0 DestNA LJiA2y 2F (GKS LISGUNRt Sdzy FOGAGAGE 6WI OGAC
0 LRSYGAFAOFGAZ2Y 2F LI NLIAOdzE I NI SYBANRYYSy Gl f
o Identification of relevanenvironmental aspects

1 Risk Assessment:

o0 Risk identificatiorg systematic scoping of relationships between Aspects, otspand
Risks, and Receptors

o Risk analysis of likelihood and consequence
I Risk Treatment:
0 Identification of control measures
1 Acceptability
0 Assessment against KATO acceptability criteria.
Impacts and risks have been demonstrated to be at an acceptableflévey do not result in a
WAAIYATFTAOLYd AYLIOGQ Ia RS&AONROSR A ¢Significdnt al (G S NEB
ImpactGuidelines (DoE 2013). The level of significant impact is specific to each receptor, and is

determined by whether theaceptor is listed as an MNES, and whether it is present within the
relevant impact areal\s such, thdevels of significant impact are swed from:

1 Matters of National Environmental Significagcignificant Impact Guidelindsl (DoE
2013)

1 OPGGS ASecion 280(2).

ES7. Evaluation of Environmental Impacts and Risks

The OPP has identified potential environmental impacts and risks associaketh@#mulet
Development. The impacts and risks associated with each aspect AfrtbketDevelopment were
determined b be acceptable following implementation of the adopted control measures (Table ES
11 and Tabl&S12).
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TableES11 Summary of Environmentdimpactsand RisksAssociatedwith the Amulet Project¢ Planned

Aspect PRSI S Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

Physical
Presence
Interaction
with Other
Users

Physical
Presence;
Seabed
Disturbance

Installation, Hookup
and Commissioning

MOPU; Talisman
subsea tieback;

Commercial
Fisheries

flowlines; CALM Changes

buoy and mooring to thg

arrangements; FSO functions,
interests

Support Activities (all or

phases) activities

MODU operations; of other

MOPU operations; e users

FSO operations;

vessel operations;

helicopter

operations

Survey

geotechnical survey

Drilling

. : Change in

MODU positioning;  Ralgle=gl

top-hole drilling water quality water
quality

Installation, Hookup
and commissioning

MOPU; Talisman
subsea tieback;
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EPO1Undertake the Amulet
Development in a manner that prevents
a substantial adverse effect on the
sustainability of commercial fishing.

EPO2Undertake the Amulet
Development in a mannehat does not
interfere with other marine users to a
greater extent than is necessary for the
exercise of right conferred by the titles
granted.

EPO3Undertake the Amulet
Development in a manner that does not
result in a substantial changeater
quality which mayadversely impact on
biodiversity, ecological integrity, siat
amenity or human health.

EPO4Undertake the Amulet
Developmenin a manner that will not
modify, destroy, fragment, isolate or
disturb an important or substantial area
of habitat such that an adverse impact

Amulet Development: Offshore Project Proposal

CMO1Z Vessels to adhere to the navigation safe
requirements intuding the Commonwealth
Navigation Act 2012nd any subsequent Marine
Orders.

CMO02 Notify Australian Hydrographic Office
(AHO) of activities and movements prior to
activity commencing.

CMO3 Prestart notifications will be provided to
relevant stakeholdes at appropriate timing,
including presence &800 mexclusion an@ km
cautionary zones.

CMO04 KATO Marine Operations Procedure
(KATO 2020b) includes requirements for vesse
entry to the immediate Project Area,
notifications, separation distance, vesspésd,
bunkering and transfer controls and maei
fauna interaction.

CMO5 Mooring analysis will be undertaken,
which will include anmvironmental sensitivity
and seabed topography analysis.

CMO08 The wells will be plugged and abandone
during decommissioning activities, with
wellheads cut below seabed and removed.

CMO7 If any objects are to be left in situ on the
seabed, KATO will caniswith DAWE to confirm
any requirements, and apply for, a Sea Dumpit
Permit, if required.
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

flowlines; CALM on marine ecosystem functioning or CMGB: Locate Talisman subsea tieback

buoy ard mooring integrity results. infrastructure to avoid any abandoned
arrangements roduction equipment discovered during the sil
9 EPO5Undertake the Amulet b quip 9
: 3 . survey.
Operations Development in a manner that ivhot

seriously disrupt the lifecycle (breeding,

maintenance and feeding, migration or resting behaviour)

repai, wgll of an ecologically significant proportion
ntervention Benthic ~ of the population of a migratory
Decommissioning [N ﬁht?nge in species.

well P&A; removal of SeedlltlliES abtat EPO8Undertake theAmulet

subsea Development in a manner that will not
infrastructure; have a substandl adverse effect on a
disconnection of FSC population of fish, or the spatial

and MOPU distribution of the population.

EPO10Undertake theAmulet
Development in a manner that will not
substantially modify, démoy or isolate
an area of important habitat for a
migratory species.

EPO11Undertake theAmulet
Injury / Development in a manner that will not
mortality ~ result in a change that may have an
tofauna  adverse effect on a population of
benthic habitats and communities,
including life cycle and spatial
distribution.

Support Activities (&l
phases)

vessel operations

EPO4Undertake the Amulet Development  cMog Lighting will be sufficient for navigiona,
in a manner that will not modify, destroy,  safety and emergency requirements (e.g.
fragment, isolate or disturb an important ol requirements contained in AMSA Marine Ordel

Drilling

well clearup and Change in

Emissions; flowback Ambient light [PTaTN substantial area of hatat such that an Part30 and Facility Safety Cases).

Light : liah adverse impact on marine ecosystem
Operations ight functioning or integrity results. CMO010:An Artificial Light Management Plan wil
hydrocarbon be developed in alignment with the National

EPO5Undertake the Amulet Development | jght Pollution Guideline€pA2020).

processing, storage in a manner that will not seriously disrupt
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

and offloading
(flaring)

Support Activities ([N

phases)

MODUoperations;
MOPU operations;
FSO operations;

vessel operations

AMU-000-ENRROQO1 Revisio2
14 August 2020

shorebirds

Marine
reptiles

Change in
fauna
behaviour

the lifecycle (breeding, feeding, migration «
resting behaviour) of an ecologically
significant proportion of the population of a
migratory species.

EPO6Undertake the Amulet Development
in a manner that will not result in the
displacement of marine turtles from
important foraging habitat or from habitat
critical during nesting anihternesting
periods.

EPO7Undertake the Amulet Development
in a manner that will not have a substantia
adverse effect on a population of seabirds
or shorebirds, or the spatial distribution of
the population.

EPO8Undertake the Amulet Development
in a mannerthat will not have a substantial
adverse effect on a population of fish, or
the spatial distribution of the population.

EPO9Undertake the Amulet Development
in a manner that will not have a substantia
adverse effect on a population of marine
reptiles, a the spatial distribution of the
population.

EPO10Undertake the Amulet
Development in a manner that will not
substantially modify, destroy or isolate
an area of important habitat for a
migratory species.

Amulet Development: Offshore Project Proposal
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

CM11 Compliance with AMSA Marine Order 9
(Marine pollution preventiort air pollution).

CM12 Restrictions on import andse of Ozone

Depleting Substances (ODS) for refrigeration a

Ambient air Change in air conditioning systems as per the :
quality air quality CommonwealttOzone Protection and Synthetic Minor
Greenhouse Gas Management Act 1989

CM13 Maximise the use ofssociated gagor
exampleas fuel gas during opations

Drilling

well cleanup and

flowback CM14: Comply with the requirements of the

EPO12Undertake the Amulet Developmen safeguard Mechanism, including purchase of
in a manner that will not result in a Australian Carbon Units (ACCUSs) if designatec
substantial chang inair quality, which may emjssions baseline is exceeded, as deieed
adversely impact on biodiversity, ecologicé py the Clean Energy Regulator.

integrity, social amenity, or human health.
EPO13Undertake theAmuletDevelopment
in a manner thatvill not significantly
contribute to Australia's annual greenhous
gas emissions. CM16: Develop KATO Greenhouse Gas

EPOX: KATQwill not exportoil produced M_a_nag_emept Plan and |dent|fy_em|35|ons
. mitigation hierarchy taeduce direct GHG
from the Amulet Developmertb countries

. . . . emissions to ALARP during EP development,
N e Climate that arenot signatories to the Paris including considerationf:
MODU operations; change Agreement.
MOPU operations;
FSO operations;
vessel operations

Installation, Hoolup
and Commissioning

MOPU

CM15 Operations designed tioe optimisel to
enable the safe and economically efficient
operation of the facility.

o Operations
Emissiong;

Atmospheric ~ hydrocarbon
processing, st@ge
and offloading

Support Activities (all
phases)

) ] Moderate
T Avoidc as per alternatives assessment

(Section 4.3.1)

1 Reduce; identify opportunities for
reduction of emissions during FEED (i.e.
heat and power generation, energy
efficiencies); and monitor new technologie
for use of excess associated gas and
evaluate feasibility for use on thAmulet
Development

1 Offsetscq in alignment with Safeguard
Mechanism
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Amulet Development: Offshore Project Proposal

Aspect ATESEENL) G Receptor Impact Adopted Control Measures Consequence
(source of aspect)

Emissionsc
Underwater
Noise

Survey

geophysical survey

(sonar) Ambient noise
Drilling

top-hole drilling;
bottom-hole drilling;
completions

Operations

well intervention
Decommissioning
Well P&A

Support Activities (all
phases)

Marine
MENINES

MODU operations;
MOPU operations;
FSO operatiost

vessel operations;

AMU-000-ENRROO1 Revisior2

14 August 2020

Change in
ambient
noise

Change in
fauna
behaviour

Injury /
mortality
to fauna

Monitorca 2 Y A 1 2 NJ | dza ( NJ €
O2dzy tGNASaQ O2YWarsYS
Agreement regarding NDCs, export of oll
and Scope 3 emissions.

1 Mechanisms to Bsure adaptive
management of these measures for the
duration of theAmuletDevelopment via the
EP mechanism.

CM17 Reporting of GHG emissions as per the
NationalGreenhouse and Energy Reporting
(NGER) Scheme.

EPO4Undertake the Amulet Development  CM04:KATO Marine Operations Procedure

in a manner that will not modify, destroy,  (KATO 2020b) includes requirements for vesse
fragment, isolate or disturb an important ol entry tothe immediate Project Area,
substantial area of habitat such that an notifications, separation distance, vessel speec

adver® impact on marine ecosystem bunkering and transfer controls and marine
functioning or integrity results. fauna interaction.

EPO5Undertake the Amt Development  CM18: Vesselsind aircraftwill adhere to the
in a manner that will not seriously disrupt EPBC Regulations 20Q@art8 Divisior8.1

the lifecycle (breeding, feeding, migration ¢ (RegulatiorB.04)c Interacting with cetaceans
resting behaviour) of an ecologically within the project area.

significant proportion 6the population of a ) o »
migratory speciesl CMI9: Vel’tlca| seismic proflllng/SP)
operations will adhere to the EPBC Act Policy
EPO6Undertake the Amulet Development  giatement 2.1c Interaction between Offshore

in a maner that will not result in the Seismic Exploration and Whales: Industry
displacement of marine turtles from Guidelines.

important foraging habitat or from habitat
critical during nesting and internesting
periods.

CM20: Equipment will be matained in
FOO0O2NRIyOS gAGK GKS Y
specifications, facility plannemaintenance

EPO8lUndertake the Amulet Development system and regulatory requirements.

in a manner that will not have a substantia

Minor

Moderate

Moderate
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Amulet Development: Offshore Project Proposal

Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

Planned
Discharge;
Drilling
Cuttings and
Fluids

helicopter
operations

Change in
fauna
behaviour

Change in
fauna
behaviour

Marine
reptiles

Drilling Change in

Ambient

- : water
top-hole drilling; water quality quality
bottom-hole drilling;
completions; well
cleanup and Ambient Change in
flowback sediment sediment

ualit ualit
Installation, Hookup . v . y
and Commission@
CALM buoy and Change in
mooring installation habitat
Operations Ben_thic
habitats and

well intervention communities .

Injury /
Decommissioning mortality

to fauna

well P&A

AMU-000-ENRROO1 Revisior2
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adverse dlect on a population of fish, or
the spatial distribution of the population.

EPO9Undertake the Amulet Development
in a manner that will not have a substantia
adverseeffect on a population of marine
reptiles, or the spatial distribution of the
population.

EPQ5: Undertake the Amulet Developmen
in a manner that will not have a substantia
adverse effect on a population of marine
mammals, or the spatial distribution dfe
population.

EPQ6: Noise emissions are managed
such that any Blue Whale continues t
utilise the area without injury and is not
displaced from a foraging BIA.

EPO3Undertake the Amulet Development
in a manner that will not result in a
substantial change iwater quality which
mayadversely impact on biodiversity,
ecological integrity, social amenity or
human health.

EPO4Undertake the Amulet
Development in a manner that will not
result in a change that may modify,
destroy, fragment, isolate or disturb an
important or substantl area of habitat
such that an adverse impact on marine
ecosystem functioning or integrity
results.

EPO1: Undertakethe Amulet Development
in a manner that will notesult in a change
that may have an adverse effect on a
population of benthic habitats ah

Moderate

Moderate

CM2L: Chemicals will be selected and applied
with the lowest practicable environmental
impacts, concentrations and risks to provide
technical effectiveness.

CMZ22: Solid removal and treatment equipment
will be used to reduce and miningigshe amount
of residual fluid contained in drilled cuttings
prior to discharge to thenarine environment.

CM2Z3: Drilling and cementing procedures to
standard industry practices wble developed
that will describe specific well locations, design
and fluidvolumes.

CM24: Whole SBM will not be discharged into
the marine environment.

CMZ: Drilling of the conductor section will use
seawater and/or WBM only.
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

communities, including life cycle and spati
distribution.

EPOZ: Undertake the Amulet Developmen
in a manner that will not result in a
substantial change in sedimequality

which mayadversely impact on biodiversity
ecological integrity, social amiy or

human health.

EPO3Undertake the Amulet Development

Ambient Change in i 3 manner that will not result in a
water quality [ substantial change iwater quality which
quality mayadversely impact on biodiversity,

ecological integrity, social amepibr
human health.

Ambient Change in

Drllllng sediment sediment EPO4Undertake the Amulet
quality quality Development in a mannehat will not

top-hole drilling;
bottom-hole drilling

result in a change that may modify,

destroy, fragment, isolate or disturb an

important or substantial area of habitat
Change in such that an adverse impact on marine

CMZ2L: Chemicals will be selected and applied
with the lowest practicable environmental
impacts,concentrations and risks to provide

Installation, Hookup
and Commissioning

Planned habitat ecosystem functining or integrity technical effectiveness.
Discharge: CALM buoy and results.
mooring installation : Drilli i
Cement ooring installatio EPO1: Undertake the Amulet CMZ3 Drlllllng and cemgntlng_procedures to
) . . standard industry practices will be developed
Operations Developmentn a manner that will not . : o - .
- that will describe specific well locations, design
oll intervention _ result in a change that may have an and fluid wlumes
wellintervent Ben_thlc adverse effect on a population of ’
Decommisioning  [IACEIEEE benthic habitats and communities,
communities ) including life cycle and spatial
well P&A Injury / distribution.
mortality

to fauna EPOZY: Undetake the Amulet Development
in a manner that will not result in a
substantial change in sedimenguality
which mayadversely impact on biodiversity
ecological integrity, social amenity or
human health.

AMU-000-ENRRO01 Revisio2
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

Installation, Hoolkup

and commissioning .
Ambient Change in

'I_'alisman sub_sea water quality wate_r
Planned tieback; flowlines; quality
Dischargec FSO; MOPU
Commissioning  operations
and
Operational Hydrocarbon : _
Fluids extraction Ambient Change in
N sediment sediment
Decommissioning quality quality
disconnection of FSC
and MOPU
Ambient Change in
water quality water
quality
Ambient Change in
sediment sediment
ualit ualit
Planned Operations quaity quaiity
Discharge;
Produced hydrocarbon
Eormation processing, storage
Water andoffloading
Injury /
Plankton mortality
to fauna

AMU-000-ENRROO1 Revisior2
14 August 2020

Amulet Development: Offshore Project Proposal

EPO3Undertake the Amulet Development
in a manner that will nbresult in a
substantial change iwater quality which
mayadversely impact on biodiversity,

ecological integrity, social amenity or CM21: Chemicals will be selected and applied
human health. with the lowest practicablenvironmental
EPOT: Undertake the Amulet Developmen impacts, concentrations and risks to provide
in a manne that will not result in a technical effectreness.

substantial change isedimentquality

which mayadversely impact on biodiversity
ecological integrity, social amenity or
human health.

EPO3Undertake the Amulet Deelopment
in a manner that will not result in a
substantial change iwater quality which
mayadverselyimpact on biodiversity,
ecological integrity, sociamenity or
human health.

EPOZ: Undertake the Amulet Developmen
in a manner that will not resulhia
substantial change isediment quality
which mayadversely impact on biodiversity
ecological integrity, social amenity or
human health.

CM2: A management framework for produced
formation water discharges willebdeveloped.

EPOB8: Undertakethe Amulet Development
in a manner that wilhot result in a change
that may have an adverse eftean a
population of plankton, including its life
cycle and spatial distribution.
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

o Ambient Change in
Support Activities (all water quality water
hases) quality
Planned P
Dischargeg MODU operations;
Cooling Water  \opu operations;
and Brine FSQoperations; Injury /
vessel operations Plankton mortality
to fauna
Support Activities (all
Planned phases) .
. : Change in
Dlscharge; MODU operations; Ambient : water
Deck (_jranage MOPU operations; [GSCICI quality
and Bilge FSO operations;
vessel operations
Support Activities (all
Planned phases)
Dischargeg : Chang in
Sewage, MODUoperations; vAvrz:tglrem I ater
greywater and  MOPU operations; quality” Ty
food waste FSO operations;

vessel operations

AMU-000-ENRROO1 Revisior2
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EPO3Undertake the Amulet Developent
in a manner that will not result in a
substantial change iwater quality which
mayadversely impact on biodiversity,
ecological integritysocial amenity or
human health.

EPOB8: Undertake the Amulet Developmen
in a mannetthat will not result in a bange
that may have an adverse effect on a
population of plankton, including its life
cycle and spatial distribution.

EPO3Undertake the Amulet Development
in a manner that will not result in a
substantial chang inwater quality, which
mayadversely impact on biodiversity,
ecological integrity, social amenity or
human health.

EPO3Undertake the Amulet Development
in a manner that will not result in a
substantial change iwater quality, which
mayadversely impact on biodiversity,
ecological integrity, social amenity or
human health.

Amulet Development: Offshore Project Proposal

CM20: Equipment will be matained in
FOO2NRIyOS gAGK GKS Y
specifications, facility planned maintenance
system and regulatgrrequirements.

CM21: Chemicals will be selected and applied
with the lowest practicable environmental
impacts, concentrations and risks to prowi
technical effectiveness.

CM20: Equipment wilbe maintained in
FOO2NRIFIYyOS gAlGK GKS Y
specifications, facility planned maintenance
system and regulatgrrequirements.

CM2L: Chemicals will be selected and applied
with the lowest practicable environmental
impacts, concentrations and risks provide
technical effectiveness.

CMZ7: Implement waste management
procedures including safe handling, treatment,
transportation, and appropriate segregation an
storage of all waste generated.

CM2B: Compliance with AMSA Marine Order
Part91 (Marine Pollution PreventioQOil)
(MARPOL AnndxMARPOL International
Convention for the Prevention of Pollution from
Ships) tgprevent accidental pollution and
pollution from routine operations.

CM20: Equipment will be raintained in
accordanceg A 1 K G KS YI ydzZF I O
specifications, facility planned maintenance
system and regulatory requirements.

CM21: Chemicals will be selected and applied
with the lowest practicable environmental
impacts, concentrations and risks to pide
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Aspect ATESEENL) G Receptor Impact EPO Adopted Control Measures Consequence
(source of aspect)

technical effectivenes€MZ7: Implement waste
management procedures including safe
handling, treatment, transportation, and
appropriate segregation and storage of all wast
generated.

CM29: Compliance with Marine Ord&6
(Marine pollution preventiorg, Sewage) 2013.
CM30: Compliance with Marine Ord&5
(Marine pollution preventiorg Garbage) 2013.

AMU-000-ENRROO1 Revisio2
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TableES12 Summary of Environmentdimpactsand RisksAssociatedwith the Amulet Project¢ Unplanned

Aspect AT Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Unplanned
Introduction
of IMS

Physical
Presence;
Interaction
with Marine
Fauna

Benthic Change in
UEWIEISEUEN ecosystem

Drilling CINTNIMNTERY  dynamics
MODUpositioning

Installation, Hoolkup and
Commissioning

MOPU; Talisman subsea

tieback; flowlines; CALM Commercial

buoy and mooring Fisheries

arrangementsFSO

Decommissioning Changes to the
i i ; functions,
inspection and cleaning interests or
Support Activities (all phase: activities of

MODU operations; MOPU other users

operations; FS@perations;
vessel operations

Industry

Survey

geophysical survey; .
geotechnical survey Imnjcl: rrtgléty to
Support Activities (all phase JEyFREE. fauna

MODU operations; MOPU  BUEMIIEL

operations; FSO operations;

AMU-000-ENRROO1 Revisior2

14 August 2020

EPOB®: Undertake the
Amulet Development in a
manne that will prevent an
IMS becoming established ir
the marine environment.

EPO20Undertake the
Amulet Development in a
manner that will prevent a
vessel gike with protected
marine fauna during project
activities.

Amulet Development: Offshore Project Proposal

CM31: Requirements of the
Australian Ballast Water
Management Requirements
Version7 (DAWR 2017p be met.

CM32: Requirements of the
National Biofouling Management
Guidelines forhe Petroleum
Production and Exploration
Industry(DAFF 2009p be met.

CM33: Inspection and irwater
cleaning of marine growth as per
the Antifouling and inwater
Cleaning Guidelines (DoA 2015)
relocatable subsea infrastructure
and MOPU and FSO wetsid
before demobilisation from
Project Area, including methods t
ensure minimatelease of
biological material into the water.

CM3: A Biofouling Management
Plan will be developed as per the
Anti-fouling and inwater Cleaning
Guidelines (DoA 2015).

CMO04 KATO Marine Operations
Procedure (KATO 2020b) include
requirements for vessel entry to
the immediate Project Area,
notifications, separation distance,
vessel speed, bunkering and
transfercontrols and marine
fauna interaction.

Serious

Moderate

Moderate

Minor

Minor

Unlikely Medium

Very
unlikely

Very
unlikely

Unlikely

Unlikely
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Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Physical
Presence;
Unplanned
Seabed
Disturbance

vessel operations; helicoptel
operations

Marine
Reptiles

Ambient
water

Installation, Hookup and quality

commissioning

MOPU; Talismasubsea
tieback; flowlines; CALM
buoy and mooring
arrangements

Decommissioning

Inspection and cleaning; wel
P&A; Removal of subsea
infrastructure;disconnection
of MOPU/FSO .
Benthic

Support Activities (all phase P NeIeE s
MODO operations; MOPU  SeUUUILES
operations; FSO operations;

vessel operations; ROV
operations

AMU-000-ENRROO1 Revisior2
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Change in
water quality

Change in
habitat
Injury /
mortality to
fauna

EPQZ1: Undertake the
Amulet Development in a
manner that willprevent
unplanned seabed
disturbance.

Amulet Development: Offshore Project Proposal

CM18: Vesselaind aircraftwill
adhere to the EPBC Regulations
2000¢ Part8 Divisior8.1
(RegulatiorB.04)¢ Interacting
with cetaceans withithe Project
Area.

CM35: All marine mammal vessel
strike incidents will b reported in
the National Vessel Strike
Database.

CMO04 KATO Marine Operations
Procedure (KATO 2020b) include
requirements forvessel entry to
the immediate Project Area,
notifications, separation distance,
vessel speed, bunkering and
transfer controls and marine
fauna interaction.

CMO5 Mooring analysis will be
undertaken, which will include an
environmental sensitivity and
sealed topography analysis.

CMO08 The wells will be plugged
and abandoned during
decommissioning activities, with
wellheads cut below the mudline
and removed.

CM33: Inspection and hwater
cleaning of marine growth will be
undertaken as per the Anfouling
and inwater Cleaning Guidelines
(DoA 2015) on relocatable subse.
infrastructure and MOPU and FSt
wetsides before demobilisation
from Project Aea, including
methods to ensure minimal

Minor

Minor

Minor

Unlikely

Unlikely

Unlikely
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Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures
(source of aspect)

Unplanned
Dischargeg
Solid Waste

Unplanned
Discharge;
Minor Loss of
Containment
(Chemicals
and

Hydrocarbons) operations

Amb|ent
water
quality

Chame in
water quality

Seabirds and
Support Activities (all phase JREIIHELIES

MODU operations; MOPU
operations; FSO operations; B Injury /
vessel operations mortality to

Marine
MENNETS

Marine
reptiles

fauna

Support Activities (all phase:

MODU operations; MOPU
operations;FSO operations;
vessel operations; ROV
operations; helicopter

Ambient
water
quality

Change in
water quality

AMU-000-ENRROO1 Revisior2
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EPO22Undertake the
Amulet Development in a
manner that will prevent an

unplanned discharge of solic ap

waste to the marine
environment.

EPQ3: Undertake the
Amulet Development in a
manner that will prevent an
unplanned discharge of
chemicals or hydrocarbons
to the marineenvironment.

Amulet Development: Offshore Project Proposal

release of biological material into
the water.

CMZ7: Implement waste
management procedures
including safe handling,
treatment, transportation, and
propriatesegregation and
storage of all waste generated.
CM3): Compliancevith Marine
Order95 (Marine Pollution
Preventiong Garbage).

CMO04 KATO Marine Operations
Procedure (KATO 2020b) include
requirements for vessel entry to
the immediate Projet Area,
notifications, separation distance,
vessel speed, bunkering and
transfer controls and marine
fauna interaction.

CM2L: Chemicals will be selected
and applied with the lowest
practicable environmental
impacts, concentrations and risks
to provide technical effectiveness.

CM27: Implement waste
management procedures
including safe handling,
treatment, transportation, and
approptiate segregation and
storage of all waste generated
CM37: Compliance with AMSA

Minor

Minor

Minor

Minor

Minor

Minor

Very
Unlikely

Very
Unlikely

Very
Unlikely

Very
Unlikely

Very
Unlikely

Very
unlikely
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Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Marine Order Par91 (Marine
PollutionPreventiong Oil) to
prevent accidental pollution and
pollution from routine operations.

CM28 Compliance with AMSA
Marine Order Part 91Marine
Pollution Preventiorg Oil)
(MARPOL Annex I. MARPOL
International Convention for the
Prevention of Pollution &m
Ships) to prevent accidental
pollution and pollution from
routine operations.

CM36: Emergency response
activities will be implementechi

F 002 NRF YOS 6AdK
and appropriate Shipboard Oil
Pollution Emergency Plan (SOPE
and/or Shipboard Mane

Pollution Emergency Plan (SMPE
(or equivalent, according to class

CM37: Emergency response
capability (including equipment)
will be maintained in accordance
with SOPEPS/SMPEPs; and
accepted EPs and OPEPs.

Drilling Ambient Change in EP@4: Undertake the CMO3:Pregtart notifications will _ _

Accidental water i i be provided to relevant Minor Unlikely “Low
top-hole drilling; bottom quality water quality ~ Amulet Development in a P .

Release. hole drilling: cor,npletionS' manner that will prevent an  Stakeholders at appropriate

AmuletLight el cleanup and flowback [IELTELC Change in accidental release of Amulet Iming, Includng presence of

Crude Ol ; sediment sediment light crude oil to the marine 500 exclusion andkm Minor Unlikely | Low
Operations environment due to a LOWC Cautionary zones.

quality quality

AMU-000-ENRROO1 Revisio2
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Amulet Development: Offshore Project Proposal

Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

hydrocarbonextraction; Injury /
hydrocarbon proces_,sing, Plankton mortality to
storage and offloading; fauna
inspections; maintenance
andrepair; well intervention Change in
Decommissioning habitat
well P&A; removal of subsezfl={=la1ae Injury /
infrastructure habitat and ;nortallty to
e auna
Support Activities (all phase JESSUMUEIIES] _
Change in
MODU operations; MOPU fauna
operations; FSO operations behaviour
Change in
habitat
Injury /
Coastal mortality to
fauna

habitats and

oty Change in
fauna

behaviour
Change in

Seabirds and

shorebirds .
Injury /

mortality to
fauna
Change in
fauna
behaviour

Marine
reptiles

AMU-000-ENRROO1 Revisior2
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aesthetic value

or failure of a flowline or
bulk tank.

CMO04 KATO Marine Operations
Procedure (KATO 2020b) include pjinor very
requirements for vessel entry to unlikely
the immediateProject Area,
notifications, separation distance,
vessel speed, bunkering and
transfer controls and marine
fauna interaction.

CM28: Compliance with AMSA
Marine Order Par91 (Marine
Pollution Preventiorg Oil)
(MARPOL Annex |. MARPOL
International Convetion for the
Prevention of Pollution from
Ships)o prevent accidental
pollution and pollution from
routine operations.

Very

Moderate )
unlikely

Very

Moderate .
unlikely

CM36: Emergency response
activities will be implemented in
FOO0O2NRIyOS gAlGK
and appropriate Shipboard Oil
Pollution Emegency Plan (SOPEF
and/or Shipboard Marine
Pollution Emergency Plan (SMPE
(or equivalent, according to class, Very

Moderate .
unlikely

CM37 Emergency response
capability (including equipment)
will be maintained in accordance Very

with SOPEPS/SMPEPs; and ~ MOderate  ively
accepted EPs and OPEPs.
CM38: NOPSEM#Accepted Ver

i i Moderate Y
Environment Plans and Oil unlikely
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Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Marine
mammals
Change in
water quality
Australia Change in
Marine sediment
Parks quality
Change in
habitat
Injury /
mortality to
State fauna
protected Change in
areasq fauna
Marine behaviour
Changes to the
functions,

interests or
Heritage and EeEtnVil=txei
cultural other users

features Change in

aesthetic vale

AMU-000-ENRROO1 Revisior2
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Amulet Development: Offshore Project Proposal

Pollution Emergency Plans will be
in place.

CM39: NOPSEM~Accepted Well

Operations Management Plan in
place for all wells, in accordance
with the OPGGA&ctrequirements.

CM40: NOPSEMAcceptedSafety
cases forthte MOPU and MODU
will include procedures detailing
how activities with supporvessels
will be undertaken.

CMA1: If an infill drilling campaign
is required, a simultaneous
production and drilling (SIMOPS)
workshop will be completed, and
a procedure develogd to manage
and mitigate any additional risks
due to concurrengctivities. At a
minimum, this will include shtin
of production and isolation of the
reservoir during:

1 MODU approach and
disconnection

Moderate

Moderate

Moderate

Moderate

Very
unlikely

Very
unlikely

Very
unlikely

Very
unlikely
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Amulet Development: Offshore Project Proposal

Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Change in
water quality

Change in
sediment
quality
Change in
habitat
Injury /
mortality to
fauna
Change in
fauna
behaviour

Key
Ecological
Features

Changes to the
functions,
interests or
activities of
other users

Industry

Changes to the
functions,
interests or
activitiesof
other users

Commercial
Fisheries

Changes to the
functions,
interests or
activities of
other users

Tourism and
recreation

Change in
aesthetic value
Ambient
water
quality

Change in
water quality

Accidental
Release;

Support Activities (all plses)

AMU-000-ENRROO1 Revisior2
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EPO25Undertake the
Amulet Development in a
manner that will prevent an

1 handling of the BOP over
existing wells

1 any drilling tash potential due
to new wellbore proximity to
an existing prodation
wellbore.

CMO3:Prestart notifications will
be provided to relevant
stakeholders at appropriate

Minor

Minor

Minor

Minor

Minor

Very
unlikely

Very
unlikely

Very
unlikely

Very
unlikely

Very
unlikely
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Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Marine MODUoperations; MOPU Injury / accidental release of timing, including presence of 500 Very
Diesel/Gas Oil operations; FSO operations; BaERINEl) mortality to MDO/MGO to the marine m exclusion and 2 km cautiary Minor unlikely
vessel operations fauna environment due to gssel zones.
Change in ::ollll(smn or failure of a bulk CM04 KATO Marine Operations
habitat ank. Procedure (KATO 2020bgludes
Injury / requirements for vessel entry to
Coastal mortality to the_i_mm_ediate Projeqt Are_a,
I — fauna notifications, separation distance, Minor Very
. Change in vessel speed, bunkering and unlikely
communities 9 .
fauna transfer controls and marine
behaviour fauna interaction.
Change in CM28 Compliance with AMSA
aesthetic viue Marine Order Par®1 (Marine
Pollution Preveribn ¢ Oil)
Seabirds and (MARPOL AnndxMARPOL M Very -
f . . oderate ;
shorebirds International Convention for the unlikely
Prevention of Pollution from
Injury / Ships)o prevent accidental Very
mortality to pollution and pollution from Moderate unlikely
fauna routine operations.
Marine Change in CM36 Emergecy response Moderate V€W
reptiles fauna activities will be implemented in unlikely
behaviour accordance with aveSst Qa ¢
Ve and appropriate Shipboard Oil Very
e Pollution Emergency I_Dlan (SOPE Moderate unlikely
and/or Shipboard Marine
: Pollution Emergency Plan (SMPE
Change n (or equivalent, according to class
water quality
Australian Change in CMBZ_I_Emgrgenc_y rgpnse
: . capability (including equipment very
Marine habitat pability ( g equip ) Moderate ;
AT _ will be maintained in accordae unlikely
Injury / with SOPEPS/SMPEPS; and
mortality to accepted EPs and OPEPs.
fauna

AMU-000-ENRROO1 Revisio2
14 August 2020 Page |53



:( Amulet Development: Offshore Project Proposal

Aspect FIESEILIEE7 Receptor Impact EPOs Adopted Control Measures C L RL
(source of aspect)

Change in CM38 NOPSEMAccepted

fauna Environment Plans and Oll
behaviour Pollution Emergency Plans will be
Changes to the in place.
functions, CM40: NOPSEMAcceptedSafety
interests or cases for thélOPU and MODU
activities of will include procedures detailing
other users how activities withsupport vessels
Changeso the will be undertaken.
functions, ver
Industry interests or Minor Y
o unlikely
activities of
other users
Changes to the
Commercial functlons, . Very
. . interests or Minor .
Fisheries o unlikely
activities of

other users

C=Consequence, L=Likelihood, RL=Risk Level
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ES8. Cumulativelmpacts and Risks

The cumulative impact assessment determines whether the incremental impacts will have a
cumulated effectalong with other impacts of the activityt should also determine if the impact of a
project, in combination with the other impactspay cause a significant chanigea receptomow or

in the future, afterapplyingmitigation for the project.

This OPP idadifies and evaluates impacts related to planned activities associated witAridet
Development. Given the low likelihood of unpieed events (e.g. accidental releases) occurring
during theAmuletDevelopment, impacts from unplanned evemiere notconsderedwhen
assessg cumulative impacts.

To establish the context of the cumulative assessment, the following has been determined:

91 spatial and temporal boundary of the assessment

9 existing industries / projects past, present or future
1 existing environmentvithin these boundaries
1

identification ofenvironmentalaspects common to thémuletDevelopment and other
actions / projects.

Spatid and Temporal Bundary of theAssessment

The largespotential impactarea for any planned aspect is for light emissidiis@km radius

around the expected position of the MOPU at Amulet and the manifold at Tal)skis ighe
worst-case extent of préicted measurable change to ambient light based on planned activities from
the Amulet Development for the life of the praje All other spatiapotential impactextents from
planned aspects are within the Project Are&idradius aroundAmuletMOPUand the Talisman
manifoldlocatiors). Therefore, a conservative spatial extentl@6km wasused forthe cumulative
impact assessment for thémuletDevelopment.

The temporal boundary for the assessment has been conservatively seegsar after
decommissining of theAmuletDevelopmei Allowing for a total project life cdpproximately
five years this gives a conservative temporal extensofyears

Existingindustries / Projects Past, Pesent orFuture
Existing industries or projects within the tempband spatial boundaries di¢ assessment with
similar aspects as thtmuletDevelopmentwere identified. These may result in cumulative impacts
and include:

1 commerciafisheries

1 marine and coastal industries (commercial shipping).

Existingenvironmentwithin these Boundaries

The existingenvironment within the EMBAvas described in detaiBased on the spatial and
temporal boundaries established, this description is sufficient to support the assessment of
cumulative impacts.

Identification of Environmenal Aspectdnteractions

Impacs resulting from planned aspects are restricted to the Project Avb&hcomprigesa 5km
buffer around the expectegosition of theMOPUat Amulet and the manifold at Talismaexcept
for light, whichcomprisesa 12.6km buffer around Amulet and alisman

The only existing industries / projects witHi@.6km (i.e. spatial boundary for cumulative
assessment for these aspects) are:
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1 commerciafisheries
1 marine and coastahdustries commerciakhipping)

Cumulative Impact Assssment

Ths OPP idenfies potential cumulative impacts and risks associated withAleuletDevelopment.
The impacts and risks associated with each aspect ohtheletDevelopment (identified as

requiring further assessment) were determined to be acebpg theyare summaried inTableES

13. Consideration of additional control measures is not requirédte EPOs previously definede
considered appropriate to ensure that the acceptable level of performance for direct and indirect
impactsisachieved.

Teble ES13 Summary of Cumulative Impacts Evaluation and Ri8ksociatedwvith the Amulet Project

Environment | Phaseand Activity Receptor Consequence

(source of aspect)

Support Activities
(all phases)

Physical MODUoperations; MOPU IO Change in ambient light
Environment  gperations; FSO operations;

vessel operations; helicopter
operations

Plankton Injury / mortality to fauna

Support Activities
(all phases)

Ecological MODU operations; MOPU

Environment  gperations; FSO operations;
vessel operatios; telicopter
operations

Change in fauna behaviour

Injury / mortality to fauna

Marine

: Change in fauna behaviour
reptiles

ES9. Implementation Strategy

TheAmuletDevelopment will be uneftaken in accordance with thOPP and subsequent activity
specific ERs. This section describes the implementation strategies (the systems, practices, and
procedures) used to manage risks and impacts of the Development. Thekelpdthiee the
EPOss perthe requirements under SectiobA of the OBGS(E)R.

KATO has amtegrated Management System, referred to as the KATO IMS, detailed in the KATO
Integrated Management System Description (KOQU-GNPR001)(KATO 2020cThe KATO IMS a
common frameavork that uses the principles of risk management to ensure that the tiEza
associated with all KATO activities are identified and that the associated risks to people, the
environment and company assets are assessed and effectively managed.

TableES14 summarisesthe key elements of the KATO IMS relevant tic @PP.
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TableES14 Summary of KATO IMS Elements

EMS

Training and
awareness

Emergency
Management

Risk and Change
Management

Incident
Management

Compliance
Assurance

Monitoring and
Reporting

Review of EP

Consistent with the Australian/New Zealand Standard AS/NZS 1SO14001
Environmental Managenm Systems, Requirements

The IMS will ensurthat all AmuletDevelopmeniemployees, contractors and
visitorshave theappropriate training, qualifications, experience and competency

The Emergency ManagemeRtocedure (KATO0-HSPR002)(KATO 2020d)
provides organisational structures, management processes, and the tools nece
to respond to emergencies and to prevent or mitigate emergency and crisis
situations and torespond to incidents in a safe, rapahd effective manner. It
defines specific procedal guidance for emergency and unplanned events incluc
hydrocarbon spills, plus detad reporting relationships for command, control anc
communications.

The Risk and Changganagement ProceduréKATO0O0-GN-PR002)(KATO 2028
manages changes to facilities, operations, products, and the organisation so a:
prevent incidents, support reliable and efficient operations, and keep unaccept;
risks from being introduced.

The Irtident Management Procedure (KATO-GN-PR0O03)(KATO 2020&)overns
incident natification, incident investigation, reporting and documentation, incide
investigation competency model and communicating lessons learned.

The KATA@MS Description (KAGOO-GNPR001) (KATO 2023nsures a process is
in place to enableompliancewith applicable legal and company requirements,

verify necessary safeguards are in place and functioning, angdompliances are
reported and tracked to clsure

Monitoring will be undertaken to demonstrate that KAT@mplies withregulatory
requirements as specified in this OPP and futurksEiRcluding routine and
incident reporting.

For the EP stag as per the ORGS(E)R, KATO will submit a proposed revision o

accepted EP/&o NOPSEMA

1 before the commencement of a new activityr any significant modification,
change o a new stage of an existing activity

9 before, or as soon as practicable aftdre occurrencef any significant new

environmental impact or risk, or significant increase in an existing
environmental impact or risthat occurred or is to occur.

ES10Stakeholder Consultation

¢t KS

LINA y OA LI £

2028S00A0Sa :2F Y! ¢hQa

i identify stakeholders
1 initiate and maintain open communications between stakeholders and KATO relevant to

their interests

91 proactively work with stakeholders on recommended strategies to minimise impacts.

Consultation will be planned, outcomé&acked,and ongoing actions recorded in the KATO
Stakeholder Communications Register (H0AT-GNREOO01)(KATO 2020f)

Consultation with stakeholders began before submission isf@P, and will continue throughout
the life of theAmuletDevelopment.
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The OPP procedncludes a period of public consultation for a minimum of four weeks. The OPP will
be made publicly available, and the public has the opportunity to provide comment to NOPSEMA
Following the public comment period, KATO must demonsiitdias assessed émerits of the
comments and how they have been addressed.

The Corowa Development OPP (KZD2(J) was published by NOPSEMA for ame®k public
comment period, beginning on 27 February 2020. The OPP was made publicly available on
bh{t9a! Qa KINDPubiisiEd advesfiséments in regional, state and natvige
newspapers, as required.

No public comments were received.
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1 Introduction

1.1 Activity Locationand Overview

TheAmuletDevelopment will be centred on themuletand Talismariields, located within
Commonwealthwaterson the North West Shelbffshoreof mainlandWestern Australia (WA)
~132 km north of Dampie(Figurel-1). Thefield liesin ~8 m of waterwithin production licence
WA8-Lin the North Carnaren Basinand cortainslight crude oil.

KATO plans to develop tenuletand Talismatfields using a réocatablesystem known as the
honeybeeproductionsystem. Tlis system has been used successfully in many locations around the
world, including offshor&VA. Advantages of the systeinclude

1 it usesaself-installingjackup platform, with no requirement fomobilianga crane barge
from overseagwhich introduces additional risk and cost)

9 alinfrastructure willbe removedbefore demobilisng from the fied, and some elementsill
be re-used on the next projectllowing for ease of decommissioning améhimising
number of mobilisations required

1 environmental impact is minimised by having no fixed platform
1 no offshore piling or trenching is requirgiirther minimising environmental impact

The Amulet field has previously been appraised by Tap (Shelfal) Pty Ltd, with three wellgdrilled
2006. he Amulet field is classified as a small field with a short life span and proven contingent
resource of 6.MMstb (at best estimate)The Talisman field is situated ~5 km to the west of the
Amulet field and was initially drilled in 1984 by MaratHeetrolaum. A total of six wells were drilled
The field produced from two wells until the field was sluin 1992 The field has since been
abandoned with the final well plugged and abandoned (P&A) in 1992. However, due to its
proximity to the Amulefield, KATO may choose to reinstate production from the Talisman field.

The key components covered in tidéfshore Pragct Proposal@PB for the AmuletDevelopmen
are:

9 site surveyof the proposed location of subsea infrastructure

1 drilling of up tofour productionwells, allowance fotwo sidetracks, and onduaktpurpose
productioniwater injection well
9 installation hook-up andcommissioning of anobile offshore processing uniOPU,

catenary ancholeg mooring CALM Buoy andmooring arrangementdlowline and riser,
and a floating storage and offloading (FSO) facility

1 operation of the facilities

I decommissioning ancemoval of subsea and surface infrastructuaned plug and
abandonmentP&A)of the wells
The Talisman oil field i8:5km to the west of Amulet, within WA8-L, which has been produced but
was shutin in 1992 and sincabandoned Due to its proximityo the Amulet field, KATO may choose
to reinstate production from the Talismdield. Ifthe subsea tieback option is seledtfor
development of the adjacentalismarfield, the following additional componentvered in this
OPP are

9 site survey of the proposéddcation of subsea infrastructure (at Talisman)

1 installation of a production flowline and service umbilical betwd#es MOPU and Talisman
field

9 installation of associated subsea infrastructure at Talisman, if the subsea tieback option is
selected

9 operation of the Talisman subsea facilities
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1 decommissioning and removal of Talisman subsea infrastructure and plug and abastio
(P&A) of the wells.

Following decommissioning and abandonment, the MOPU will demobilise and relocate to the next
field, which will becovered by a separate OPP.

Y ¢hQa o0dzaAySaa adaNIyaGS3a3e Aa (2 RSOSt edurremigzt A LI
dzy SO2y2YA O | YR & dzokARjiltmBlgck thedressurdiirtheyeRe3dR 16y @sing the
relocatable honeybee prodtion system to move from one field to the next.

g GKS GAYS 2F gNRAGAY3IZT Y! ¢ CordwaDivéldpriteptf ThRe2 O2 y a A
Corowa Development entred on theCorowafield located within Commonwealth waters on the

NWS, whichie in 90 m of water withinproduction licencaVA-41-R and contaislight crude oil.

Corowa is ~335 km soutkast of the AmuleDevelopment. A separate OPP for Corowa has been
submitted to NOPSEMA (KAZ@R0). Future fields will be the subject of separate OPP/sgon

identified and acquired/confirmed.

There is potentialhere mayalsobe exploration targetsvithin the WA-8-L permit area that are as
yet undiscovered and therefore undefined/hilston location dilling the Amulet and Talismamells,
KATO may take thepportunity to drill an exploration well into a nearby oil prospectttisawithin
reachof thedrill rig.

Exploration activitiessuch as drilling are not within scope of the OPP process; if undertaken, this
activitywill be covered by a separate Envirent Plan(EP)
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Development
Location

Amulet Development
Petroleum Title (WA-8-L)
Expected Position of Facilities
® Amulet
O Talisman
Australian Marine Parks
- National Park Zone
(IUCN 1)
. Recreational Use Zone

(IUCN 1V)
Habitat Protection Zone

(IUCN 1V)
Multiple Use Zone

(IUCN V1)
Marine Protected Areas

| State Parks & Reserves
Heritage
D World Heritage Properties

Wetlands

. Nationally Important
Wetlands

Maritime Boundaries

- State Waters
Bathymetry
—— 100 m contours
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-21.5
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Provided as general guidance only; KATO Energy
accepts no liability or responsibility in respect of
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Ningaloo Coast
World Heritage Area

s any use or reliance upon this map by any third-
T 1 party.

Figurel-1 Location ofAmulet Development
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1.2 Titleholder Details
KATO Energy Pty Ltd (KATO) is the proponent foAtmgetDevelopment.

KATO is an Australian company that was formed toldoenownership of the Amulet biiscovey,

and other fields, via wholly owned subsidiariéae shareholders of KATO are Tamarind Australia Pty
Ltd (Tamarind Resources group), Aviemore CapttalLtd(Burton group) and Wisdom Frontier
Limited(former owrer of Hydra group)XATO ownshie titleholders TamarindmuletPty Ltd and
SkyeEnergyPty Ltd.

In accordance with the Commonweal@ffshore Petroleum and Greenhouse Gas Storage
(Environment) Regulatior®)09[OPGGS(E)R]ablel-1 provides the details of titleholders within
which the petroleum activity will take plac

Tablel-1 Licence and illeholder Details

WA-8-L Amulet KATO Engy TamarindAmuletPty Ltd
SkyeEnergy Pty Ltd

The titleholdercontactdetails are:
KATO Energyty Ltd
102 Forrest Street
Cottesloe, Western Australia 6000

Phone: +61 8 9320 4700
Email: info@katoenergy.com.au
Website: https://katoenergy.com.au

1.3 Document Purpose and Scope

This OPP has been prepared by KATO as licence holder and operatoAwfuletDevelopmentin
accordance with th&nvironment Regulatiorend assoiated guidelines. Under th@PGGS(E)Bn

OPP is required to be submitted for all offshore projects to the National Offshore Petroleum Safety
and Environment Management Authority (NOPSEMA) for approval. An OPP is an initial and global
assessment of a proj¢ and must be accepted by NOPSEM#Mmethe proponentcan submit
Environment Plans (EFey activities that make up the project.

¢KS htt LINRPOSaa Ay@d2t afpotertidi énfirdnanén@limpacts andl dsksvoiS y i 2 7
petroleum activities condeted over the life of an offshore pject. The process includes a public

comment period prior to approval and requires a proponent to ensgbeg allenvironmental

impacts and risks will be managed to acceptable levels.

1.4 Structure of the OPP

The OPPhasbhge LINBLJ NBR (2 | { NEEYydALKt bDeya
DbmmMccoX wS@ nX al NOK Hanmdpy FyR bht {9
September 2018)The structure of the OPP is summarised ablel-2.
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Table1l-2 OPP Structure

Amulet Development: Offshore Project Proposal

1 Introduction Project overview, location, proponent details
2 Requirements Legislation, other regulatomequirements, relevant standards and
guidelnes
3 Description of the A description of all activities including installation, commissioning,
Project drilling, hydrocarbon offloading and decommissioning
4 Alternatives Analysis An analysis ddilternative operations and procedures and decision
making processs.
5 Description of the A description of the existing environment highlighting significant
Environment physical, ecological and socioeconomic values
6 Environmental Impact = The methodology for identifying and duating environmental impacts
and Risk Assesent and risks.
Methodology
7 Environmental Impact = Results and justification of environmental impacts and risk assessme
and Risk Assessment
8 Cumulative Impact Provides an assessment of cumulative impacts forAheilet
Assessment Develpment.
9 Implementation Strategy Details how environmental performance outcomes stated within this
OPP will be implemented.
10  Stakeholder I &dzYYFNE 2F Y! ¢ bitéian niethddq whighArcliiEsN
Consultation the process of stakeholder iderithtion and consultation history and
future consultation requirements
11  Terminology and Acronyms
12 References
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2 Requirements

TheAmuletDevelopments locatedentirelyin Commonwealthwatersandtherefore falls under
Commonwealth jurisdiction, trigging thesekey Commonwealth actOffshore Petroleum and
Greenhouse Gas Storage Act 2008GSS Act) alshvironment Protection and Biodiversity
Conservation Act 199&PBC Act)

2.1 Offshore Petroleum and Greenhouse Gas Storage (OPGGS) Act 2006

The OPGGS Autovides the regulatory framework for all offshore petroleum exploration and
production activities in Commonwealth waters, beyond theee nautical mile limitto ensure that
these activities are undertaken:

9 consistent with the principles of ecologicafiystainable development as defined in section
3A of the PBC Act

9 to reduce environmental impacts and risks of the activity to as low as reasonably practicable
(ALARP)
i to ensure that environmental impacts and risks of the activity are of an acceptable leve

The OPGGS Act addresses all issues related to offshore petroleum exploration and development
operations, including licensing, health, safety, environment and rpy@hese regulations include:

9 Offshore Petroleum and Greenhouse Gas Storage (Safetylaftegs 2009

1 Offshore Petroleum and Greenhouse Gas Storage (Resource Management and
Administration) Regulations 2011

9 Offshore Petroleum and Greenhouse Gasrage(EnvironmentRegulations 2009
[OPGGS(E)

Part1A of theOPGGS(E@Recifies that before comencing an offshore project, a person must
submit an offshore project proposal for the project to the regulator.

Table 2-1 specifies the requirements of the OPGGS(&)®Rlation to the content of this OPP.
Table 2-1 Concordace Table for the OPRequirementsof the OPGGE)R

5A (5)a) The proposal must: Sectionl.2
(@ AyOftdzRS (GKS LINRPLRYSYy(iQa ylIYS |
5A (5)(b) (b) include a summary of the project, including the following: Section 3
i. a description of each activity that is part of the project;
ii. the location or locations of each activity;
iii. a proposedimetable for carrying out the project;

iv.  a desciption of the facilities that are proposed to be used to
undertake each activity;

v.  adescription of the actions proposed to be taken, following
completion of the project, in relation to those facilities;

5A (5)(c) (c) describe the existing environment that may be affected by the projer Sections

5A (5)(d) (d) include details of the particular relevant values and sensitivities (if a Sectionb
of that environment;

5A (5)(e) (e) set out the environmental performance outcomes for the project; Section7

5A (5)(f) (f) describe any feasible alternative to the project, or an activity that is Sectiord

part of the project, including:
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i. a comparison of the environmental impacts and risks arising frc
the project or activity and the alternative;

ii. an explanation, in adequate detail, of why the alternative was r
preferred.
5A (6) Without limiting paragraph (5)(d), particular relevant values and sensitivitie Section
may include any of the following:

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

(b) the national heriage values of a Nation&leritage 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 thmeaning of that Act;

(e) the presence of a listed migratory species within the meaning of that 4

(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; ¢
il. Commonwealth land thin the meaning of tha#Act.

5A (7) The proposal must: Section2

(a) describe the requirements, including legislative requirements, that ap
to the project and areelevant to the environmental management of the
project; and

(b) describe how those requirements will be met.
5A (8) The proposal must include: Section7
(a) details ofthe environmental impacts and risks for the project; and

(b) an evaluation of all the impacts and risks, appropri&tehte nature and
scale of each impact or risk.

2.1.1 Environment Plans

TheOPPGS(EYRquire a titleholder to have an accepté&tivironmentPlan (EP) in place for any
petroleum activity or greenhouse gas adiiv The EP must be appropriate for the nature and scale
of the activity, and describe the activity, the existing environment, the impact and risk assessment,
and control measures proposed for the activity.

EPs are supported by an Oil Pollution Emergefay PEP) and Operational and Scientific
Monitoring Plan (OSMPYvhich are required as part of an @ Hnplementation strategy.

EPs related to activities associated with thmulet Development will be submitted after the OPP
has been submitted to NOPSEIAd cannot be accepted until the OPP has been accepted.

The EPwill be submitted and accepted by NOPSEMA before activities under them can commence.

2.2 Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)

Where there is the potential fom Matter of National Environmental SignificanddNIE$to be
impacted by offshore petroleum activities, an assessment of impacts is required to be presented in
the OPPThe aims of the EPBC Act are to

1 protect matters ofMNES
1 provide for Commonwealth envdnmental assessment and approval processes
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provide foran integrated system for biodiversity conservation and management of
protected areas.

MNESdentified asrelevant to theAmuletDevelopmentare:

1

= =4 =4 =1

1

Listed threatened species and éagical communities

Listed migratory species (protected under international agreements)
Commonwealth marine environment

World heritage properties

National heritage places

Ramsar wetlands

NOPSEMA oversees the assessment process as the delegated adithgritiroleum activities
under the EPBC Act.

2.2.1 EPBC Management Plans

2.2.1.1 Listed Threatened Species Management / Recovery Plans and Conservation Advice

Under the EPBC Act, listed threatened species are managed through management plans, recovery

plans andor consewation advice. Thesdams provide advice on relevant impacts and threats and
set requirements for management and protection.

The requirements of species recovery plans and conservation ageigxonsideredvhen
developingthis OPP to identify the approjate management of te proposed activities.

Table 22 outlines the managementecovery plans and conservation advice relevant toAneulet
Development, and the key threats and conservation actions relevant to the project. Weese
consideredvhenassessngimpacts and risk assesegacceptability, andlevelopingenvironmental
performance outcomes (EPOSs).
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Table2-2 Summary of EPBC Management / Recovery Plans and Conservation ARieeantto the Amulet Development

Species / Protection RelevantKey threats | Relevant Objectives Relevant Conservation Actions
Sersitivity under EPBC| identified

Act

All Vertebrate  Threat abatement N/A Marine debris There are four main No explicit management actign ¥ 2 NJ y2y n¥
Fauna plan for the impacts objectives: related industries (note that management actions in tl
of marine debris on 1 Contribute to the long plan relate largely to managemeof fishing waste (e.g.
the vertvebrate . term prevention of the Yhostyear), and State and Commonwealth
oAt REATFTS 2 incidence of harmful Management through regulation.
coasts and oceans marine debris

(DoEE 2018a) f Remove existing

harmful marine debris
from the marine
environment

1 Mitigate the impacts
of harmfu marine
debris on marine
species and ecologica
communities

9 Monitor the
guantities, origins and
impacts ofmarine
debris and assess the
effectiveness of
management
arrangements over
time for the strategic
reduction of debris.

Sei Whale Conservation advice Vulnerable  Noise interference No explicit relevant Assess and manage acoustic disturbance.

Babenoptera objectives

Vessel disturbance Minimising vessel collisions:
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Protection
under EPBC
Act

Plan

Species /
Sersitivity

borealisSei Whale
(TSSC 2015a)

Blue Whale Conservation Endangeed
(including Management Plan

Pygmy Blue for the Blue Whale: A

Whale Recovery Plan under

the Environment
Protection and
Biodiversity
Conservation Act
1999 20152025
[(CoA) 2015a]

subspecies)

Fin Whale Conservation advice Vulnerable

Balaenoptera
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RelevantKey threats
identified

Climate and
oceanographic
variability and
change

Pollution (persistent
toxic pollutants)
Noise interference

Vessel disturbance

Climate variability
and change

Noise interference

Relevant Objectives

The longterm recovery
objective is to minimise
anthropogenic threats to
allow the conservation
status of the southern right
whale to improve so that it
can be removed from the
threatened species list
under the EPBC Act.

No explicit relevant
objectives

Amulet Development: Offshore Project Proposal

Relevant Conservation Actions

Develop a national vessel strike strategy that
investigates the risk of vessel strikes on Sei Whales a
also identifies potential mitigatiomeasures.

Ensure all vessel strike incidents are reported in the
National Vessel Strike Database

Understandingmpactsof climate variability and
change:

[ 2y GAydzS G2 M&sational dza G NI ¢
commitments to reduce greenhouse gas emissiang
regulate the krill fishery in Antarctica

No explicit relevant management actignsollution
identified as a threat.

A2:Assess lad address anthropogenic noisghipping,
industrial and seismic noise

A5: Addressingessel collision

Develop a national ship strike strategy that quantifies
vessel movements within the distribution ranges of
southern right whale and outlines appropriate
mitigation measures that reduce impacts from vessel
collisions

Understanding impacts of climate variability and
change

| 2yGAydzS (G2 YSSG ! dza i NI ¢
commitments to reduce greenhuse gas emissiorad
regulate the krill fishery in Antarctica

Once the spatial and temporal distribution (including
biologically impotant areas) of Fin Whales is further
defined, assess the impacts of increasing anthropoge
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Species / Plan Protection RelevantKey threats | Relevant Objectives Relevant Conservation Actions
Sersitivity under EPBC| identified
Act
physalusFin Whale noise (including seismic surveys, port expansion, anc
(TSSC 2015hb) coastal development).
Vessel disturbance Develop a national vessel strike strategy that

investigates the risk of vessel strikes on Fin Whales ¢
identifies potential mitigation measures.

Ensure all vessel strike incidents are reported in the
National Vessel Strike Database.

Climate and Undersainding impacts of climate variability and
oceanographic change
variability and | 2yGAydzS G2 YSSG ! dza (NI ¢
change commitments to reduce greenhouse gas emissions a
regulate the krill fishery in Antarctica.
Pollution (persistent No explicit relevant mangement actions; pollution
toxic pollutants) identified as a threat.
Humpback Approved Vulnerable  Noise interference No explicit relevant For actionsnvolving acoustic impacts (ample pile
Whale Conservation Advice objectives driving, explosives) on Humpback Whale calving,
for Megaptera resting, feeding areas, or confined migratory pathway
novaeanglia undertake sitespecific acoustic modelling (including
(Humpback Whale) cumulative noise impacts).
T 201 . . . .
(TSSC 2015¢) Vessedisturbance Ensure the risk of vessel strike Bampback Whales is

considered when assessing actions that increase ves
traffic in areas where Humpback Whales occur and, i
required appropriate mitigation measures are
implemented to reduce the risk okgsel strike.

Maximise the likelihood that all esel strike incidents
are reported in the National Ship Strike Database. All
cetaceans are protected in Commonwealth waters ar
the EPBC Act requires that all collisions with whales i
Commonwealth watersra reported. Vessel collisions
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Plan

Species /
Sersitivity

Southern Right Conservabn

Whale Management Plan
for the Southern
Right Whale
(DSEWPag011)

AMU-000-ENRROO1 Revisior2
14 August 2020

Protection
under EPBC
Act

Endangered

RelevantKey threats
identified

Climate and
Oceanographic
Variability and
Change

Entanglement with
commerciaffisheries
or aquaculture
equipment, shark
safety equipment or
marine debris

Noise interference

Vessel disturbance

Climate Variability
and Change

Relevant Objectives

Long term recovery
objective:

To mirimise anthropogenic

threats to allow the

conservation status of the
southern right whale to
improve so that it can be

removedfrom the

threatened species list

under the EPBC Act

Interim Recovery Objective

5:

Amulet Development: Offshore Project Proposal

Relevant Conservation Actions

can be submittedd the National Ship Strike Database
at
https://data.marinemammals.gov.au/report/shipstrike

Enhance education programs to inform vessel apers
of best practice behaviours and regulatidios
interacting with humpback whales.

A4: Impacts of climate variability and change:

[ 2y GAydzS G2 YSSG ! dza G NI ¢
commitments to reduce greenhouse gas emissiang
regulate the krill fisery in Antarctica

Reducing commercial fishing entanglements
No explicit management measures for marine debris.

A2:Assess and address anthropogenic no&gpping,
industrial and seismic noise

A5:Address vesseollisions

Develop a national ship strike strategy that quantifies
vessel movements within the distriboti ranges of
southern right whales and outlines appropriate
mitigation measures that reduce impacts from vessel
collisions

A4:Assess impacts of climate variability and change.
[ 2y GAydzS (2 M&dional dza G NI €
commitments to reduce greenhouse gas emissiand
regulate the krill fishery in Antarctica

Page |70


https://data.marinemammals.gov.au/report/shipstrike

Amulet Development: Offshore Project Proposal

Species / Plan Protection RelevantKey threats | Relevant Objectives Relevant Conservation Actions
Sersitivity

under EPBC| identified
Act

Entanglement with Qnthropog(;]ic threats Zre A3: Reducing commercial fishiagtanglements
commercial fisheries demonstrably minimise There are n@xplicitmanagement actions for marine

or aquacultme _ debris.

equipment or marine

debris
Loggerhead Recovery plarfor Endangered Longterm recovery Al:Maintain and improve efficacy of legal and
Turtle, Marine Turtles in C objective: management protetion
Hawksbill Australia (CoA 2017) Loggerhead, Minimise anthropogenic ~ § Manage anthropogewiactivities to ensure marine
Turtle, Leatherback, threats to allow for the turtles are not displaced from identified habitat
Green Turtle, Olive Ridley conservation status of critical to the survival as per section 3.3 Table 6.
Olive Ridley Turtles marine turtles to improve ¢ Manage anthropogenic activities in Biologically
Turtle, Flatback Vulnerableq so that they can be Important Areas to ensure that biologically
Turtle and Greekn,b'll remor:/ed fromdthe E'_:’BCI_ important behaviour can contines
Leatheback Hawksbill, Act threatened species list _

. N A9.Address the impacts of coastal

Turtle Flatback Interim objective 3: b

Turtles development/infrastructure and dredging and trawling
Anthropogenic threats are

demonstrably minimised. I Use upto-date information regarding nesting,

internestingand foraging habitat to inform future
development proposals and approwdgcisions.

Vessel disturbance Vessel interactions identified as a threat; no specific
management actions in relation to vessels prescribec
the plan.

Lightpollution A8.Minimise light pollution.

9 Artificial light within or adjacent to habitatitical
to the survival of marine turtles will be managed
such that marine turtles are not displaced from
these habitats

1 Develop and implement best practice light
management guidelines for existing and future
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Species /
Sersitivity

Leatherback
Turtle

Plan

Approved
conservation advice
for Dermochelys
coriacea
(Leatherback Turtle)
(TSSC 2009a)

AMU-000-ENRROO1 Revisior2

14 August 2020

Protection
under EPBC
Act

Endangered

RelevantKey threats

identified

Acute chemical
discharge (oil
pollution)

Climate change and
variability

Marine debris

Noise Interference

Vessel disturbance

Marine debris

Climate change

Relevant Objectives

Amulet Development: Offshore Project Proposal

Relevant Conservation Actions

developments adjacent to marine turtle nesting
beaches.

9 Identify the cumulative impact on turtles from
multiple sources of onshore and offshore light
pollution.

A4.Minimise chemical and terrestrial discharge.

A2: Adapively manage turtle stocks to reduce risk ant

build resilience to climate change and variability:

1 /2yiAydzS G2 YSSG ! dzaidN
commitments to address the causes of climate
change.

9 Identify, test and implement climatbased
adaptation measurs.

A3.Reduce the impacts from marine debris.

9 Support theimplementation of the EPBC Act Thre
Abatement Plan for the impacts of marine debris
on vertebrate marine life.

B3.Assess and address anthropogenic aois

I Understand the impacts of anthropogenic noise ¢
marine turtle behaviour ad biology.

No explicit relevant manageamt actions; vessel strikes
identified as a threat.

No explicit relevant management actions; marine deb
identified as a threat.

No explicit relevant management actiortdimate
changeidentified as a threat.
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Species / Plan Protection RelevantKey threats | Relevant Objectives Relevant Conservation Actions
Sersitivity under EPBC| identified
Act
Shortnosed Approved Critically Habitat loss, No explicit relevant Monitor known populations to identify key thats.
Seasnake Conservation Advice Endangered disturbance and objectives Ensure there is no anthropogenic disturbance in area
for Aipysurus modification where the species occurs, excluding necessary actiol
apraefrontalis(Short to manage the conservation of the species.
nosed Seasnake)
(DSEWPag011b)
Sawfish and Sawfish and river N/A Habitat degradation/ The primary objective of  Identify risks to important sawfish and river shark
river sharks shark multispecies modification this recovery plan is to habitat and measures needed to reduce those risks.
recovery plan (CoA assist the recovery of
2015b) sawfish and river sharks in
Australian waters with a
view to:

9 improving the
population status
leading to the removal
of the sawfish and
river shark pecies
from the threatened
species list of the EPB(
Act

9 ensuring that
anthropogenic
activities do not
hinder recovery in the
near future, or impact
on the conservation
status of the species ir
the future.
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Protection
under EPBC
Act

Plan

Species /
Sersitivity

White Shark Recovery plan for the Vulnerable
White Shark

(Carcharodon

carcharia3

(DSEWPaC 2013a)

Dwarf Sawfish, Approved Vulnerable
Queensland conservation advice
Sawfish for Pristis clavata

(Dwarf Sawfish)

(TSSC 2009b)

AMU-000-ENRROO1 Revisior2
14 August 2020

RelevantKey threats
identified

Climate change

Habitat degradation/
modification

Relevant Objectives

The specific objectives of
the recovery plar{relevant
to industry)are:

Objectiveb: Reduce and,
where possible, eliminate
adverse impacts of habitat
degradation and
modification on sawfish
and river shark species.

Objective 6: Reduce and
where possible, eliminate
any adverse impacts of
marine debis on sawfish
and river shark sgcies
noting the linkages with
the Threat Abatement Plar
for the Impact of Marine
Debris on Vertebrate
Marine Life.

No explicit relevant
objectives

No explicit releant
objectives

Amulet Development: Offshore Project Proposal

Relevant Conservation Actions

No explicit relevant management actions; threat
ARSYGATASR a WOtAYILIGS C
result of hatitat modification and climateltange
(including changes in sea temperature, ocean curren
YR I OARATFAOIGAZ2Y U0 ®Q

No explicit relevant management actions; habitat loss
disturbance and modification identified as threats.
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Species / Plan Protection
Sersitivity under EPBC
Act
Green Sawfish, Approved Vulnerable
Dindagubba, conservation advice
Narrowsnout for Green Sawfish
Sawfish (TSSC 2Ba)
Freshwater Approved Vulnerable
Sawfish, Conservation Advice
Largetooth for Pristis pristis
Sawfish, River (Largetooth Sawfish)
Sawfish, (DoE 2014a).
Leichhardts
Sawfish,
Northern
Sawifsh
Whale Shark Conservation advice Vulnerable
Rhincodon typus
(Whale Shark) (TSS(
2015d)
[Note the Recovery
plan for the Whale
Shark (DEH 2005a
ceased to be in effec
from 1 October
2015]
GreyNurse Recovery Plan for the Vulnerable

Shark (west Grey Nurse Shark

AMU-000-ENRROO1 Revisior2
14 August 2020

RelevantKey threats

Relevant Objectives
identified

Habitatdegradation/
modification

No explicit relevant
objectives

Habitat degradation/
modification

No explicit relevant
objectives

Vessel disturbance  Objective:

Tomaintain existng levels
of protection for the whale
shark in Australia while
workingto increase e
level of potection
afforded tothe whale
shark within the Idian
Ocean and Southeagkian
region to enable
population gravth so that
the species can be
removed from tre
threatened specis list of
the EPBC Act

Habitat degradation/
modification
Marine debris

Climate change

Pollution and disease Overarching objective:

Amulet Development: Offshore Project Proposal

Relevant Conservation Actions

No explicit relevant management actions; habitat loss
disturbance and modification identified as threats.

Implement measures to reduce adverse impacts of
habitat degradatiorand/or modification.

Minimise offshore developments and transit time of
large vessels in areas closemarine features likely to
correlate with Whale SharkggregationgNingaloo
Reef, Christmas Island and the Coral Sea)along tle
northward migraton route that follows the northern
Western Australian coastline along the 2@0sobath
(as set out in the Conservation Values Atlas, DotE,
2014).

Implement measures to reduce adverse impacts of
habitat degradation ad/or modification.

No explicit relevant management actions; marine dek
identified as a threat.

No explicit relevant management actions; climate
change identified as less important threats.

No explicit relevant management actiommllution and
diseasadentified as a threat.
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Species / Plan Protection RelevantKey threats | Relevant Objectives Relevant Conservation Actions
Sersitivity under EPBC| identified
Act
coast (Carcharias taurys To assist the recovery of
population) (DoE 2014b) the grey nurse shark in the

wild, throughout its range
in Australian waters with a
view to:

9 improving the
population status,
leading to future
removal of the grey
nurse shark from the
threatened species list
of the EPBC Act

9 ensuring that
anthropogenic
activities do not
hinder the recovery of
the grey nurse shark
the near future, or
impact on the
conservation status of
the species in the

future.
Migratory Wildlife Conservation N/A Habitat loss / 3. Anthropogenic threats ~ No explicit relevant management actions; identified a
shorebirds Plan forMigratory modification to migratory shorebirds in threat.
Shorebirds (DoEE Australia are minimised or,

3c. Investigate the significance of cumulative impacts
on migratory shorebird habitat and populations in
Australia.

3f. Ensure all areas important to migratory shorebirds
Australia continue to be considered in development

Anthropogenic

2015) disturbance

where possible, eliminated
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Protection
under EPBC
Act

Plan

Species /
Sersitivity

Red Knot Conservation advice Endangered
Calidris canutugRed
Knot) (TSSC 2016a)
Curlew Conservdon advice  Critically
Sandpiper Calidris ferruginea  Endangered
(Curlew Sandpiper)
(DoE 2015a)
Bartailed Conservation advice Vulnerable
Godwit Limosa lapponica
(Western baueri(Bartailed
Alaskan) Godwit (Western
Alaskan)) (TSSC
2016b)
Bartailed Conservdion advice  Critically
Godwit Limosa lapponica Endangered
(Northern menzbieriBartailed
Siberian) Godwit (Northern
Siberian)) (TSSC
2016c¢)
Southern Giant National recovery Endangered

Petrel plan for threatened

albatrosses and gian

AMU-000-ENRROO1 Revisior2
14 August 2020

RelevantKey threats
identified

Climate change

Habitat degradton/
modification

Climate change

Habitat degradation/
modification (oil
pollution)

Habitat degradation/
modification

Habitat degradation/
modification

Marine Pollition

Relevant Objectives

No explicit relevant
objectives

Australian Objective:

3. Disturbance at key
roosting andfeeding sites
reduced.

No explicit relevant
objectives

No explicit relevant
objectives

Overall objective:

To ensure the longerm
survival and recovery of
albatross and giant petrel

Amulet Development: Offshore Project Proposal

Relevant Conservation Actions

assessment processegspecifcally for coastal
developments).

3b: Investigate the impacts of climate change on
migratory shorebird habitat and populations in Austra

No explicit relevant management actions; oil pollutior
recognised as a threat.

No explicit relevant management actions; climate
change recognised as a threat.

No explicit relevant management actiorwst pollution
recognised as a threat.

No expli@t relevant management actions; oil pollutions
recognised as a threat.

No explicit relevant management actions; oil spills
recognised as a threat.

No explicit management actions; marine pollution
recognised as a threat.
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Species / Plan Protection RelevantKey threats | Relevant Objectives Relevant Conservation Actions
Sersitivity under EPBC| identified
Act
petrels 201%2016 Climate change populations breeding and - A3.1: Where climate change is identified as having th
(DSEWPaC 2011) foraging in Australian potential for signifiant negative impacts on Australian

jurisdiction by reducing or populations of seabirds:
eliminating human related

threats at sea and on land | @PPropriate monitoring strategies are implemente

to fill information gaps

I mitigation actions are identified and adacgd
Specific objectives: where feasible and appropriate.
2.Landbased threats to
the survival and breddg
success of albatrosses ant
giant petrels breeding
within areas under
Australian jurisdiction are
quantified and reduced.

3. Marinebased threats to
the survival and breeding
success of albatrosses ant
giant petrels foraging in
waters under Australian
jurisdiction are quantified
and reduced.

Australian Fairy Conservation advice Vulnerable Habitat degradation/ No explicit relevant Ensure appropriate oil spill coniency plans are in
Tern for Sterna nereis modification (oil objectives LX I OS F¥2NJ GKS &adzalJSOAS3
nereis(Fairy Tern) pollution) vulnerable to oil spills.
(TSSC 2011b)
Eastern Curlew Conservation Advice Critically Habitat loss, Australian Objectives: 7.Manage disturbance at important sites when the
Far Eastern for Numenius Endangered disturbance and 3. Reduce disturbance at  SPecies is present.
Curlew madagascariensis modification key roosing and feeding
(Eastern Curlew) sites

(DOE 2015c)
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2.2.1.2 Australian Marine Parks

Under the EPBC Act, Australianrivia Parks (AMPs) are recognised for the purpose of conserving
marine habitats and the species that liged rely on these habitats. AMBwat occur withinthe
EMBAare summarised iffable2-3.

Table2-3 AMPs thatOccurwithin the Amulet Areas

Carnarvon Canydn ~718km Habitat Protection Zone (IUCN 1V)

Gascoyne”® ~363km National Park Zone (IUCN II)
Habitat Protection Zone (IUCN 1V)
Multiple Use Zone (IUCN VI)

Montebello* ~122km Multiple Use Zoa (IUCN VI)

Ningaloo* ~374km National ParkZone (IUCN II)
Recreational Use Zone (IUCN 1V)

Dampier* ~90km National Park Zone (IUCN II)

Habitat Protection Zone (IUCN 1V)
Multiple Use Zone (IUCN VI)

Shark Bay* ~669km Multiple Use Zone (IUCN VI)
EightyMile Beach* ~202km Multiple Use ZonglUCN VI)
ArgoRowley Terrace* | ~192km Multiple Use Zone (IUCN VI)

National Park Zone (IUCN 1)
Special Purpose Zone (Trawl) (IUCN VI)

Mermaid Reef* ~369km National Park Zone (IUCN II)
Abrolhos” ~866km RecreationaUse Zone (IUCN IV)
Habitat Protection Zone (IUCN V)

National Park Zone (IUCN II)
Special Purpose Zone (IUCN VI)

Jurien” ~1202km Special Purpose Zone (IUCN VI)

Two Rocks” ~1350km Recreational Use Zone (IUCN 1V)

*within North-west Network (Directoof National Parks 208
" within Southwest Network (Director of National Parks 2018

AMPs listed imable2-3 are described in detail in Sectién

Australian [IUCN Reserve Managemerinciples for each categoryeaset out in the EPBC
Regulations and are summarisedTiable2-4 (Environment Australia 2002). In addition to these
management principles, all actiws undertaken within an AMP musé consistent with the
objectives of the zone, and the values of the marine park (Director of National Parks 2018):

1 National Park Zone (K)to provide for the protection and conservation of ecosystems,
habitats and nativespecies in as natural a state possible.
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i Habitat Protection Zone (I\§)to provide for the conservation of ecosystems, habitats and
native species in as natural a state as possible, while allowing activities that do not harm or

cause destruction to selabr habitats.

1 Multiple Use ZongVI)¢ to provide for ecologically sustainable use and the conservation of

ecosystems, habitats and native species.

Table2-4 Australian IUCN Reserve Management Principles

3.01 The reserve or zone should 5.01 The reserve or zone should

be protected and managed be managed pmarily,

to preserve its natural including (if necessary)

condition according to the through active intervention,

following principles. to ensure the maintenance
of habitats or to meet the
requirements of collections
or specific species bagen
the following principles.

3.02 Natural and scenic areas of 5.02 Habitatconditions
national and international necessary to protect
significance should be
protected for spiritual,
scientific, educational,
recreational or tourist
purposes.

communities or physical
features of the environment
should be seared and
maintained, if necessary,
through specific human
manipulation.

3.03 Representative examples of 5.03 Scientific research and
physiographic regiuos, biotic environmental monitoring
communities, genetic that contribute to reserve
resources, and native managemenshould be
species should be facilitated as primary
perpetuated in as natulea activities associated with
state as possible to provide sustainable resource
ecological stability and management.
diversity.

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

developed for public
education and appreciation
of the characteristics of
habitats, speies or
collections and of the work
of wildlife management.

3.05 Management should seek t¢ 5.05 Managemen should seek to
ensure that exploitation or ensure that exploitation or
occupation inconsistent occupation inconsistent
with these principles does with these principles does
not occur. not occur.

AMU-000-ENRROO1 Revisio2
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significant species, groups (
collections of species, biotic

7.01 The reserve or zone should
be managed mainly for th
sustainable use of natural
ecosystems based on the
following principles.

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

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

5.04 The reserve or zone may be 7.04 Management of the reserve

or zane should contribute to
regional and national
development to the extent
that this is consistent with
these principles.
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3.06 Respect should be 5.06 People with rights or

Amulet Development: Offshore Project Proposal

maintained for the
ecological, geomorphologic.
sacred and aesthetic
attributes for which the
reserve or zone was
assigneda this category.

3.07 The needs of indigenous

people should be taken inot
account, including
subsistence resource use, t
the extent that they do not
conflict with these
principles.

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.

5.07 If the reserve or zone is

declared fa the purpose of
a botanic garden, it should
also be managed for the
increase of knowledge,
appreciationand enjoyment
of Australia's plant heritage

by establishing, as an
integrated resource, a
collection of living and
herbarium specimens of
Australian ad related
plants for study,
interpretation, conservation
and display.

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

SourceEnvironment Australia 2002

2.3 Relevant Commonwealth.egislation

Table2-5 summarises Commonwealth legislation that is relevant togheironmental management
of the AmuletDevelopment in addition to the OPGGS Act and EPBC Act

Table2-5 RelevantCommonwealthLegislation

Air Navigation At This Act is responsible faranaging Helicopter and other aircraft activities

1920 navigation within the avian environment occurring throughout all phases of th
project are required to abide to the
requirements under this Act.
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Australian Heritage = This Act was formetb establish the

Cauncil Act 2003 Australian Heritage Council and asgted
functions. The Act also classifies ardaat
have heritage valugncluding those
identified on the Commonwealth Heritag:
list, Wold Heritage List and National
heritage List.

Australian Maritime = The Act aims$o:
Safety Authority Act promote maritime safety

1990 1 protect the marine environment
from:

o pollution from ships
o other environmental damage
caused by shippg
9 provide for anational search and
rescue service.

The authority responsible fapplyingthe
Act is AMSA.

=

Australian Radiation This Aciaims at proteting the health and

Protection and safety of people and the environment
Nuclear Safety Act = from radiation effects.
1998

Biosecurity Act 2015 In June 2016, the Biosecurity Act 2016
replaced theQuarantine Ac1908.
This Act provides a definition of
Wijdzt N YGAYSQ yR S
Australian Quarantine Inspection Service
(AQIS).
All information concerning the voyage of
the vessel and the ballast water is
declared correctly to the quarantine

officers.
Environment Aims to minimise pollution tleats by
Protection (Sea prohibiting ocean disposal of waste

Dumping) Act 1981  considered too harmful to be released in
the marine environment and regulating
permitted waste disposal to ensure
environmental impacts are minimised.

This Act also fulfils Australia's
international obligations nder the
London Protocol to prevent marine

pollution.
Environment Provides regulations fayperatingaircraft
Protection and and vessels in the vicinity of cetaceans
Biodiversity
Conservation

Regulations 2000: 8.:
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This Act applies to any activitidsat
may occur within areathat mayhave
associated heritage values.

The Act applies to offshore petroleun
activities that have the potential to
affect maritimesafety andor result in
environmental damage including
pollution associated with the
operation of vessels. This is also
relevant to oil spills from vessels
during petroleum activities.

The use of radioactive material durin
formation evaluation must comply
with the Act

With regard to the petroleum
industry, the Act regulates the
condition of vessels and diilly rigs
entering Australian waters with
regard to ballast water and hull
fouling.

Regulates the disposal of hazardous
waste from installations and
operational vessels relating to the
project.

Sea Dumping Permits will be in place
where required.

Sea dumping activities will be
undertaken in accodance with the
Act and under permit as required.

All aircraft and vessels to operad¢
required distances from cetaceans.
The requirements are detailed in the
Australian National Guidelines for
Whale and Dolphin Watching (DEWF
2005)
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Hazardous Waste The main purpose of this Actrisgulating = The handling and export of hazardou

(Regulation of the import, export and transport of waste during the project mise
Exports and Imports) hazardous waste. It aims at ensuring donein accordance with the Act.
Act 1989 adequate disposal of hazardous waste t¢

minimise impacts to humans and the
environment within and outside Australia

Industrial Chemicals = This Act enforces restrictions aising Chemicals used throughout the
(Notification and particular chemicalthat may have project will be considered under the
Assessment Act) detrimental and harmful effects on healtt requirements of this Act prior to use.
1989 and the environment and creates a

national register of chemicals used in

industry.
National This Act aims to implement Natiah Activities associated with the project
Environment EMANBY YSyYy G t NBGSOG will resultinthe generation of
Protection Measures to enhance, restore and protect the pollution. Requirements of the Act
(Implementation) Act Australian environment. This Act also must be adhered to including energy
1998 ensures adequate and relevant and greenhouse gas reporting.

information on pollution is provided to
the community.

National Greenhouse Introduced a single national framework = Activities associated with the project

and Energy Reporting for reporting and disseminating cqmany | will result in the generation of

Act 2007 (NGER Act) information about greenhouse gas atmospheric emissions and
emissions, energy production and energ; greenhouse gasefequrements of
consumption. It is administered by the | the Act must be adhered to including

Clean Energy Regulator. energy and greenhouse gas reportin
Navigation This Act regulates international ship and All ships associated with petroleum
(Consequential seafarer safety and also applies to activities within Australian waters
Amendments) Act protection of the marine environment must abide to the requirements unde
2012 from shipping and the actions of seafarer the Navigation Act.

international conventions for maritime
issues where Australia is a signatory,
including the International Convention fo

I Marine Qder Part21: Safety &
navigation and emergency

the Preventiorof Pdlution from Ships proctedures .
(MARPOL 73/78). 1 Marine Order Par80: Prevention
of collisions

The Act regulates: _
T Marine Order Parb9: Offshore

Vessel crew industry vessel operations

Vessel survey and certification
Occupational health and safety
Passengers

Personnel qualifications and welfare
Vessel construction standards
Handling of cargoes

Marine pollution prevention

Monitoring and enforcement
activities.

=2 =4 =4 4 -4 4 -4 -4 4
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Offshore Petroleum = An Act to impose levies relating to the | This Act will apply to KATO as a licer
and Greenhouse Gas regulation of offshore petroleum activitie; holder and operator

Storage (Regulatory and greenhouse gas storage activities.

Levies) Act 2003

Offshore Petréeum
and Greenhouse Ga
Storage (Regulatory
Levies) Regulations
2004

Ozone Protection an(¢ This Act aims at controlling and reducing This Act will apply to KATO if the
Synthetic Greenhouse¢ the manufacturing, import and export of  company manufacturesiriports or
Gas Management substanceghat deplete the ozone layer = exports these kinds of substances.
Act 1989 and synthetic greenhouse ges

Protection of the Sea This Act aims at protecting the marine = Ships involved with offshore
(Harmful Antifouling = environment from the effects of harmful = petroleum activities within Australian
Systems) Act 2006 = antiZouling systems. waters are required to abide to the

Under the Act, the negligent application ( fequirements under this Act.

a harmful antioulingcompound to a ship

by a person or persons is an offence.

The Act also requires that all Australian

& KA LJA Y dz&fdulingdC2SE N AW A

providing they meet specificriteria.

Protection of the Sea This Act aims at protecting the marine = Ships involved with petroleum

(Prevention of environmentfrom discharges associated activities within Australian wats are
Pollution from Ships) with ships within Australian watetbat required to abide to the requirements
Act 1983 may result in pollution to the marine under this Act.

pollution. under this Act concerning to offshore

It also invokes certain requirements of th petroleum activities, including:
MARPOL Convention including those MO Part91: Marine Pollution
relatingto dischage ofnoxious liquid Preventionc Oil

substances, sewage, garbage and air MO Part93: Marine Pollution

pol.lutlon. . . Preventiong NoxiousLiquid
This Act requires ships greater than 400 Substances

gross tonnes to have in place pollution MO Parto4: Marine Pollution

Emgggzgy s!zsﬁéﬁnedsilzipsrﬁylges for Preventionc Harmful Substances
gency di 9 IPS. in Packaged Forms

Includes the requirement for an @poved MO Part95: Marine Pollution
Shipboard Oil Pollution Emergency Plan .

. . Preventiong Garbage
(SOPEP) and/or Shipboard Marine < ¢

Pollution Emergency Plan (SMPEP) (or T MO Par_t96: Marine Pollution
equivalent, according to classahich Preventiong Sewage .
describes emergency response activities 1 MO Part97: Marine Pollution

Preventionc Air Pollution

1 MO Part98: Marine Pollution
Preventiong Anti-fouling

Systems.
Underwater Cultural = Protects the heritage values of In the event offemoval,damage or
Heritage Act 2019 shipwrecks, sunken aircraft and relics interference to shipwrecks, sunken
(older than 75yearg in Australian aircraft or relics declared to be
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Territorial waters from the lowvater historic under the legislation, activity
markto the outer edge of the continental is proposed with declared protection
aKSt T o0SEOf dzZRAY 3 (i zones,orthere is the discovery of
waterways). shipwrecks or relics.

The Act allows for protection through the

designation of protection zones. Activitie

/ conduct prohibited within each zone wil

be specified.

2.4 Relevant Policies and Guidaks

Table2-6 summarises Commonwealth policies and international conventions that are relevant to the
AmuletDevelopment

Table2-6 Relevant CommonwealtlPolicies and Guidelines

EPBC Policy Statemer To helpidentify whether a referred G GKS GAYS 2F 4N
Staged FOGA2y A& | W&LJX A consists of Amulet, and the Corowa
Developments Split = whether the Ministe will treat it as Development production licencéVA-
referrals: Section 74A | part of a larger nofreferred action or = 41-R which is ~335 km southast of
of the EPBC Act separately as a component of a largel the Amulet Development.

action. A separate OPP for Corowa was

A split referral is where a referred submitted to NOPSEMA fire first
action is part of a largeaction that: time in August 2019 (KATZD20).

1 has not been referred; The Amulet Development has been
1 has been referred in separate NS FSNNBR dzy RSNJ 0K

Wt $3 34 S Nor@nmédiangr referral as Corowa.e. as an OP&nder

9 will be conducted in progressive with NOPSEMA.

30F38a ol taz {y Thetwodevelopmentsarea

RSOSt 2LIySy (i aqQu o substantial distance apg(335 km).
There is no geographical overlap of
potential impacts, with the exception o
accidental release. As the honeybee
production systenwill relocate from
the first field to the next, the
developments are not undertaken
concurrently.

It was decidd upon a separate OPP fo
each development due to the physical
distance between them and differing
environment that may be affected and
subseqent impact assessment, and
the nonconcurrent nature of the
developments.

KATO considers that having separate
ORPs for the developments does not
reduce the ability to achieve the
objects of the EPBC Act.

The making of a section 74A decision
relation to a referral is discretionary
NI 6§ KSNJ GKIFYy YI yRI
NB T S NNhuto@atidaby reje@ed.
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EPBC Policy Statemer Provide practical standards to minimis Provides a framework for minimising

2.1 Interaction
between offshore
seismic exploration
and whales

Australianand New
Zealand Guidelines for
Fresh and Marine
Water Quality 2000

Australian Ballast
Water Management
Requirements 2017

Australian Offshore
Petroleum
Development Policy

International Maritime
Organisation (IMO)
Guidelines for the
Control and
Management of Ships'
Biofouling to Minimize
the Transfer of Invasivi
Aquatic Species
(Biofouling Guidelines)
2011

National Biofouling
Management Guidance
for the Petroleum
Production and
Exploration Industry
2009

The Marine Bioregiona
Plans

AMU-000-ENRROO1 Revisio2
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the risk of acoustic injury to whalés
the vicinity of seismic survey
operations and provides a framework
that minimises the rik of biological
consequences from acoustic
disturbance from seismic survey
sources to whales in biologically
important habitat areas or during
critical behaviours.

Aims to achieve the sustainable use ¢
water resources by protecting and
enhancing their qualjt while
maintaining economic and social
development.

Provides guidance on how vessel
operators should manage ballast wate
when operating within Australian seas
in order to comply with theBiosecurity
Act 2015 Theyalso align to the
International Convention for the

[ 2YyGNRE YR al yl 3
Ballast Water and Sediments 2004 (tt
Ballast Water Management
Convention).

Encourages ongoing investment in, al
development of, Austrdli Qa 2 ¥ ¥
petroleum (oil and gas) resources.

Guidelines for theontrol and
management of ships' biofouling to
minimize the transfer of invasive
aguatic species

Voluntary biofouling management
guidance documents for risk of marine
pest translocation and introduction vie
biofouling.

Designed to improve decisions made
under the EPBC Act, particularly in
relation to the protection of marine
biodiversity and the sustainablese of
our oceans and their resources by ou
marinebased industries.

acoustic and seismic disturbances to
whales.

Provide guideline values on ambient
water quality and monitoring
assessment.

Allvessels and installations are
required to manage their ballast water
and sediments in accoasce with the
Convention andiosecurity Act 2015

KATChas an obligation texplore and
developpetroleum reserves within the
held title.

Specific requirements are that vessels
have a biofouling management plan
and biofouling record book.

All vessels and installations to
implement effective biofouling controls
as best practice.

The plans provid information on the
Australian Government's marine
environment protection and
biodiversity conservation
responsibilities, objectives and
priorities in the four marineegions.
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National Light Pollutior
Guidelines (CoA 2020)

Matters of National
Environmental
Significance;
Significant impact
guidelines 1.1oE
2013

Environment Factor
Guideline: GHG
Emissions (EPA 2020)

22NI R .yl
Routine Flaring by
HnonQ AYyAQG.

EPBC Policy Statemer
WLYRANBOU
O2yasSldzsSyo
action: Sectiorb27E of
the EPBC Act
(DSEWPaC 2013)

NGER (Measurement)
Determination 2008
(as amended 2019);

APl Compendium of
GHG Emissions
Methodologies (API
2009

Antifouling and In
water Cleaning
Guidelines (DoA 2015)

AMU-000-ENRROO1 Revisio2
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Aim to raise awareness of thmotential
impacts of artificial light on wildlife anc
provide a framework for assessing an
managing these impacts around
susceptible listed wildlifeCurrently
appliesto marine turtles, seabirds and
migratory shorebirds

Provides overarching guidance on
determining whether an action is likely
to have a significant impact on a
matter protected under national
environment lawt  the EPBC Act

Communicates how thefactor
Greenhouse &s Emissions is
considered by the Environmental
Protection Authority (EPA) in the
environmental impact assessment
(EIA) process.

Theinitiative brings together
governments, oil companieand
development institutions who
recognizeroutine flaringis
unsustainable from a resource
management an@nvironmental
perspective, and who agree to
cooperate to eliminate routine flaring
no later than 2030.

Provides guidance on determining
whether an event or circumstands an
'indirect consequence' of an action for
the purposes of the EPBC Act. An
indirect consequence is fregntly
referred to as an 'indirect impact'.

Provides methods, criteria

and measurementtandads for
calculating greenhouse gas emission:
and energy data under the National
Greenhouse ath Energy Reporting Act
2007 (NGERct).

Provides best practice approaches to
applying, maintaining, removing and
disposing of antfouling coatings and
managing biofouling and invasive
aguatic species on vessels and mova

Includes requirements for impact
assessment, best practice lighting
design and an artificial light
management plan

Impacts and risks of the petroleum
activity can be demonstrated to be at
an acceptable levef they do not result
AY I WaAIyATFAOLyi
the Matters of National Environmental
Significance; Significant Impact
Guidelines (DoE 2013).

Although the Amulet Development is
not subject to State jurisdiction, the
guideline has been used in evalicat
of Emissiong Atmospheric.

The federal government has not
endorsedinitiative. The West
Australian government has indicated
that it intends to, via amendments to
regulations undethe Petroleum and
Geothermal Energy Resources awud
the Petroleum (Submerged Lands).Ac

Although the Amulet Development is
not subject to Statgurisdiction, the
guideline has been used in evaluation
of Emissiong Atmospheric.

Used in evaluation of Emissioqs
Atmospheric.

Used to calculate GHG emissions for
the Amulet Development.

Guidance for evaluation of
contaminaton and biosecurity risk of
in-water cleaning; and for Hwater
cleaning, including suitablenatings,
coating service life, methods to ensure
minimal release of biological material
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structures in Australia and New into the water, and appropriate

Zealand. disposal of collected cleaning debris.
National biofouling Is avoluntary biofouling management Guidance for evaluation of biofiting
management guidance document has been risk of types of structures/facilities; ant
guidelines for the developed to assist industry manage = on biofouling management and
petroleum production = biofoulingrisk. decommissiormig.

and exploration
industry (DAFF 2009)

National Strategy for = Provides guidance on understanding Guidance tadetermine risks of vessel

Reducing Vessel Strike and reducing the risk of vesl strike, and identify mitigation
on Cetaceans and collisions and the impacts they may = measures. The audience is governme|
other Marine have on marine megafauna. agencies.

Megafauna (CoA 2017

American Petroleum | Presents recommendations for Describes safe handling and storage ¢
Institute (API) minimizing the likelihood of having an materials such as dirty rags, garbage,
Recommended accidental fire, and for designing, waste oil, and chemicals.

Practice 14G: inspecting, and maintaining fire contrc

Recommendd systems on fixed opetype offshore

Practice for Fire production platforms.

Prevention and Contro
on Open Type Offshort
Production Ritforms

2.5 International Agreements

The principal international agreement governing petroleum operations in Commonwealth visters

the United Nations Convention on the Law of the Sea, 1982 (UNCLOS). Australia is also a signatory to
severalinternational conventions of potential relevancettte proposedAmuletDevelopment

including

1 International Convention for the Prevention adlRition from Ships, London, 1973/1978
(commonly known as MARPOL 73/78)

9 International Convention on Civil Liability for Oil Pollution Damage, 1969 and 199@%CLC
CLC 92)

1 Convention on the International Regulations for Preventing Collisions at SealOIREGS)
1 Convention on the International Maritime Organisation 1948

1 London Protocol / Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Othe Matter 1996

International Convention on Harmful Anti Fouling Systems 2001 (AFS Convention)

= =

International Convention on the Control of Transboundary Movements of Hazardous Wastes
and their Disposal 1989 (Basel Convention)

Kyoto Protocol 1997
ParisAgreement 2016 under the United Nations Framework Convention on Climate Change
United Nations Frameork Convention on Climate Change 1992

= =4 =4 =

Montreal Protocol on Substances that Deplete the Ozone Layer 1987
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1 Rotterdam Convention a multilateral treaty to proneoshared responsibilities in relation to
importation of hazardous chemicals

1 International Conventio on International Trade in Endangered Species of Wild Fauna and
Flora (CITES)

1 International Convention on the Conservation of Migratory Species of Wildadst879
(Bonn Convention)

Agreement on the Conservation of Albatrosses and Petrels (ACAP)
China Astralia Migratory Birds Agreement (CAMBA)

Japan Australia Migratory Birds Agreement (JAMBA)

The Republic of Korea Migratory Birds Agreement (ROKAMBA).

= =4 =4 =
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3 Desciption of the Project

3.1 Project Overview

Offshore Project Proposal

KATO plans to develop tenuletand Talismatfields using arelocatableproduction system known
as thehoneybee production systefwhichcompriseghe key elementshown inFigure 31:

1. Jackup mobile offshore produadn unit (MOPU)

2. Production unit on the MOPU, which will separate and process oil, gas and water

3. Wels workover module on the MOPU, which will have the capability to plug and abandon
wells, and potentially to drill; however, a separate molafeshore drilling unit (MODU) may

be used

Short flowline and riser tdransport oil
Catenary anchor leg moorin@C@LM) buoy
Floating marine hose to transport oil

N o g A

tankers (depending on export option selected)
8. Floating export hose to offload oil from the FSO to export tasike

Moored floating storage and offloading (FSO) facility, where oil is stored; or direct tdeshutt

Whilst the preferred Talisman field development option is to drill extended reach deviated wells
through the conductor deck dhe MOPUJ if the subsea tiebackystemoption is selected, the
following additional componentwill be incorporated specifitly for the development of the

Talisman field

9. Talisman subsea trees (production we#layl jumpers to the manifold

10. Talisman manifold to commingle production from nearby Talisman wells

11. Production flowlineand service umbilical fromalismarmanifold to MORJ

Hgure 3-1 Amuletand TalismarDevelopment Infrastructure

Not to scale

The proposed location of the MOPWistimised forthe primary target oil field, Amulet. Amuletis a
discovered field, not yet produced. Thalisman field is-4km to the west of the Amulet fieldn
WA:8-L (Figure3-3). Thefield has been produced, but in 1992 production was shuand the field
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hassince been abandoned. Due to its proximity to theudet field, KATO may choose to reinstate
production from the Talismafield.

The preferred Talisnmefield development option is to drill extended reach deviated well/s through

the conductor deck aothe MOPU. This will be similar to the development watied into the

l'Ydzf SG NBASNW2ANE O2yairadiAyd 2F YRoNderinNggSaQ f 20¢
event that drilling the wlls from the MOPU location is not technically feasible, an alternative will be

to reinstate production from the Talman field using a subsea gathering system tied back to the

MOPU via-3.5km flowline (see Sectiod.3.2). As this subsea option presents the greater potential
environmental impact than the preferred option, it has been usethasasis for impact

assessment.

Y! ¢hQa o0dzaAySa dop aultipld sin&ll harginaladiscoveredRi€dd dHich are currently
dzy SO2y2YA O | YR & dzokARjiltmBlgck thedressurdiir\theyeRe3dR 16y @sing the
relocatable honeybeerpduction system to move from one field to the next.

Atthetimeof WA GAYy 3T Y! ¢hQa LRNITF2fA2 O2yarada 27 ! ydz
~335 kmsouth-east within production licenceVA-41-R A separate OPP f@orowahas been

submitted to N®PSEMAKATO 203). Future fields will be the subject of separateRZs? once

identified and acquired/confirmed.

There is potentialhere mayalsobe exploration targetsvithin the WAS-L permit area that are as
yet undiscovered and therefore undefined/hilston location dilling the Amulet and Talismamells,
KATO mayatke the opportunity to drill an exploration well into a nearby oil prospect that is within
reachof the MODUExploration drillings not within scope of tis OPP; if undertaken, this acity

will be covered by a separate EP.

3.1.1 Location

TheAmuletand Talsmanfields are locatedavithin Commonwealth waterg offshore petroleum
permit WAS8-L, located~132 km north of Dampielin the northwestof Australiain water depths of
~85 m (Figure3-2).

No petroleumactivitiesare proposed in State watersr onshore.

Under Regulatio®A(5) of the OPGGS(E)R this OPP is only required to assess petroleum activities
within the project area and also covers the axelaere project vessels will be undertaking petroleum
activities.

For the purpose of this OPP, the Project Area has been definiedlude the extent of all planned
activities described in this proposal wiglsufficient buffer, which has been conservatively
designatedas ab kmradius aroundhe expected position of the MOP&i Amulet If the subsea
tieback option is selected foalisman field development, there will potentially be facilities and
support vessels undertaking activities above thesivai fidd (Sectiord.3.2). Therefore, the &m
buffer for the Project Area haalsobeen extended around the expected position of the Talisman
manifold.

The expected location of thdmuletMOPUand Talisman manifold seabed location ah®wn in
. Note the two Talisman subsea wells will be located with 200 m of the Talisman manifold.
The find positionof the infrastructurewill be included in the relevant EPs.

Vessels transiting to arfdom the Project Area are not considered a petroleum activitgy fall
under the other maritime legislation, including the Commonwe&ldvigation Act 2012and
therefore are excluded from the scope of this OPP.

Figure3-2 shows the Project Arelaoundary
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Project Area

Amulet Development
[ Petroleum Title (WA-8-L)
Expected Position of Facilities
® Amulet
©  Talisman
EMBA and Sub-Areas
| Project Area
Bathymetry
—— 100 m contours
Maritime Boundaries
------- State Waters

‘l\' Dampier ’\\

f‘f Montebello Islands gchipelago/ é i

‘ i / _
5 Dixon Bezout Island

Delambre Island

Lowendal Islands and” /,: Island

Barrow Island

: ‘ KATO xodé

ENERGY G R O U P
Provided as general guidance only; KATO Energy
| accepts no liability or responsibility in respect of
- | any use or reliance upon this map by any third-
__| party.

Figure3-2 Amulet Development Project Area
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Table3-1 ExpectedracilityCoordinates

Amulet (MOPU) 19°H dop dSguth 116°p yHn dEpsE
Talisman(manifold) 19°H d@#R7¢ South 116°p cHH dEdsE

3.1.2 Project Schedule

The target schedule for themuletDevelopmenis detailed inTable3-2. Y ! ¢ buQidessstrategy is
to become the titleholder for a nutyer of fields andwith the intentbeingthat, as each field is
depleted, it isfully decommissioned andells P&&.Rhe honeybee production systewill then
relocateto the next field. The order of the fig$ is nd yet decidedand the timing shown iifable
3-2 assumes that thédmuletfield will be the firstdevelopment. If the fields are produced in a
different order, the timing othe AmuletDevelopmenmay be2¢5 yearslater thanshown

Based on statistical modelling of the production profile, the best estimapearfuctionlife is1.5
years(also known as P50), dithe high estimatés 4.5 years(also known as P1®SC 2014
meaningthe duration of the Operatios phasds betweenl.5¢4.5 years

A contingent infill drillingorrogramis included in the preliminary project schedule for a possible
second MODU mobilisation for an infill, wiellerventionand/or sidetrackorogram dependent on
reservoir performance ithe initial 6¢9 months of production.

The conservative project life fothe AmuletDevelopment (from mobilisation to decommissioning) is
up tofive years.Durations for each phase Trable3-2 are conservative estiatesandare used for
purposes of impact assessment.

Table3-2 Preliminary Project Schedule

Survey Q12023 1 month

Drilling Initial campaigrg Q2/Q3 203 Initial campaigrg 7 months
Second campaign (if required)

Second ign @iéquired)c 1 to 2
econd campaign @@quired)¢ 110 2 4 ional 4 months

years after starup

Installation, Hookup and Q3 2023 3 months

Commissioning

Operations Q4 2023 Betweenl.5 and4.5 years,at best
and high estimates of pduction
respectively

Decommissioning Between 203 and 2027 3 months

(depending on duration of operations

*Timing shown is if thémuletDevelopment is thérst field developed using the relocatable honeybee
production systenof the KAT@wned fieldslIf the KATO- ownedfields are developed in a different order, the
timing of Amuletmay be later than shown.

3.1.3 Optionsto be Selectedn FEED

As OPPs are developedrigan the concept select stage of a major capital project, some activity and
design optionsvill not be determined until later in the FrofiEnd Engineering Design (FEED) phase.
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For theAmuletDevelopment, thesixkey options that will be selected in FE&®B summarised in
Table3-3. Therefore, all optionare induded in the OPP, and their environmental impacts and risks
areassessed in Sectiah

Table3-3 Design and Activity Option€arriedinto FEED

Subsea well tieback from Talisme Thepreferred option for develpment o

to the MOPU Talisman is to drill extended reach deviated
Talisman well/s drilled in situ by = Wells from the MOPU. However, whist KATO
separate MODU/MOPU, and have a high confidence that the extended reac

subsearees, ~3.5 km flowline an¢ Talisman wells can be drilled from the propose
umbilical installed to the MOPU. MOPU location, a significant amount of
geomechanics study is remed to confirm
technical & commercial feasibility, which will nc
be completed until FEED. In the event extend
reach wells are proven not technically &
commercially feasible, the subsea well tieback
option may be developed. his option also
presents he greater potential environmental
impact due to theadditional seabed footprint
from subsea infrastructure, additional support
vessels and hydrotestinghe key additional
environmental impacts are:

1 seabed disturbance

1 planned dscharges

Therefore, the ption of subsea tieback from
Talisman to the MOPblas been assessed and
used as the basis for the impact assessment ir
the OPP.

With the exception that the longer durations
and discharges associated with the extended
reach drillirg option have been consided.

Talismanfield Extended reach deviated well/s

development from the MOPU Talisman well/s
drilled through the MOPU
conductordeck at Amulet, with a
WRNE GNBSQo®

Drilling will be undertaken by the  The b&e casef a separate MODU conducting

MOPU, if the selectefhcilityhas | the drilling presents the greater potential

drilling capability. environmental impactdue to the presence of
two facilities in the field durig drilling. The key
additional environmental impacts are:

Drilling facility i
Drilling will be undertaken by a 1 Planned discharges
positioned alongside the MOPU. | Therefae, the option of a separate MODU has
been assessed and used as the basis for the
impact assessment in the OPP.
ISV with a well intervention Using a MODU for well intervention at Talisma
Talisman well package and appropriate (if required) presents the greater potential
intervention capability. environmental impact from:
methodology  seabed disturbance
(subsatieback : i
option only) Separate MODU towed by2 T light emissions

AHTSs, and jacllown on location 1  accidental elease.
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Therefore, the option of a separate MODU has
been assessed and used as the basis for the
impact assessment in the OPP.

Oil is exported to the FSO, which The export strategy has implications for the

permanenty connested to the manning strategy. If the base case of an FSO |
CALMbuoy. Export tankers will selected, it is more likely to be the normally
offload alongside the FSO. manned facility (but not necessarily).
There § no significant environmental (or
Export economic, technical feasibility or safety)
methodology differentiator between these options.

Therefore the base case of the FSO and expol
Oil is eported drectly to shuttle  tankers has been used as the basis for the
tankers, which will connect impact assessment in the OPP.
directly to the CALM buoy (i.e.
FSO not required).

Drilled and grouted anchor piles = There is no significant environmental
differentiator between the two alternatives.
Gravity anbors hae a larger area of seabed
disturbance, but drilled and grouted anchor pil¢

Mooring of CALM have additional plannedischarge odflrilling
buoy cuttingsand cement.
Gravity anchors Therefore, the worstase seabed disturbance

footprint (for gravity anchors), and the worst
case dischamgy(drilland grout) has been used
for impact assessment.

FSOhormally mannedand MOPU  The manning strategy will be determined in the
not normally manned. FEED phase, with either the FSO or MOPU
housing the majorityf persanel.

Manning The key additional environmental impacts are:
methodology FSO/shuttle tanker normally 1 planned discharges.

manned and MOPU normall . .

manneg Y For the purposes ohis OPP, it has been

assumed that both facilities could normally be
manned.

3.2 Reservoir Chaacterigics and History
The WAB8-L offshore petroleum permit area covers 1&h? across a water depth range of @@ m,
and contains the Amulet and Talisman oil fields.

Eight surface wells and seven subsurface (sidetrackely have previously been detl within the
permit area, which is located in th@rth-easternBarrow-DampierSubkbasin of the Carnarvon
Basin, Northwest Shelf of Australia.

Table3-4 gives an overview of past drilling activities in \8/A (GescienceAustralia2019a).
Historical well locations are shawn Figure3-3.

Table3-4 Summary of Historical Drilling in WA-L

Alpha 1 North | Drilledin 1989by Marathon Petroleum. Abandored
Was plugged andbandoreddry.
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Amulet 1 Drilled in 2006 by Tap (Shal)f Pty Ltd as an exploration well. Abandored

Oil wasconfirmed. Amulet 1 was plugged baakdasbandoredin
2006, with subsequent operations attributéd Amule 1 CH1.

Amulet CH1 Drilled in 2006 by Tap (Shelfal) Pty Ltd as an exploration well. Abandored
Was plugged andbandored.
Amulet 2 Drilled in 2006 by Tap (Shelfal) Pty Ltd as a sidetrack from Amul( Abandored
to confirm the oil discovery.

Oilwas confrmed. Was plugged arabandored.

Amulet 3 Drilled in 2006 by Tap (Shelfal) Pty Ltd as a deviated appraisal w Abandored
from Amulet 2.

Oilwas confirmed. Was plugged aadandored.

Calypso 1 Drilled in 1985 by Marathon Petroleum. Abandored
Was pluggd andabandoreddry.

Talisman 1 Drilled in 1984 by Marathon Petroleum as an exploration well. Suspened

Was temporarily suspended as andidcovery, and operated as the¢
Talisman production facility.

Subsequently plugged and abandoned in 1992.

Talisman 1 ST1| Drilled in 1984 by Marathon Petroleum as an exploration well. Abandored
Talisman 1 ST2| Drilled in 1984 by MarathoRetroleum as an exploration well. Suspended
Talisman 4 Drilled in 1987 by Marathon Petroleuas an appraisal wie Abandoned

Wasplugged and abandoned dry.

Talisman 5 Drilled in 1990 by Marathon Petroleum as an appraisal well. Abandored
Was plugged andbandored dry.

Talisman 6 Drilled in 1990 by Marathon Petroleum as a sidetrack from Talisr Abandored
5.

Taisman 7 Drilled in 1990 by Marathon Petroleum as a development well, as Completed
sidetrack from Talisman 5. The well was ssstdly production Abandored

tested and completed as a production well connected to the
Talisman 1 production facility. Was plugged abdndoredin 1992.

Source: Geoscience Australia 2019a

The Talisman field produced 7.7 million bbl of lighide oil between 1989 and 199&m two
production wells (Talismah and Talismad7; T-1 and F7). The oil was processed on an FPSO (the
Acqua Bl), connected to the wells with subsea trees, flowlines and umbilicals (Santos 2018).

Following the terminatiorof production operations, the two wells were plugged and abandoned,

and the wellheads were recovered over two stages from Septembeoveber1992. During the
decommissioning, all locatable items were recovered from the Talisman field, with the exceptio

the T-7 flowline and control umbilical line, an anchor and length of chain, and a tyre weight. The
flowline and umbilical were clanegl togeher at the time of decommissioning and, together with

the other items that could not be recovered, are collgc f @ NBEFSNNBR (2 +Fa (GKS
SHdZALIYSY(iQ o6{Fyi2a Hnmyo®

In January 2019, NOPSEMA accepted theBWAroduction Equipment Abandoemt Envionment
Plan (Santos 2018), which comprises of leaving the production equipment in situ in perpetuity.
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Theseiil SYa NBYIAY 2y GKS aSIFI06SRo® {lyi2a KIFER RSTAYSR
based on a km radius buffer around the known assumecdcoordinates of remaining equipment

(Figure3-3). The flowline and umbilical and7Twellhead locations arknown; however the position

of the anchor and chain and tyre weight are not, but are assumed twoitten the buffer area.

¢KS WLINRRAzOGA2Y SljdzA LIYSY ( | 3knyTiR@ tfiereSpgdied MORBIF Q A & |
location, within the Project Are& he proposed Talisman manifold location is ~@¥hside the 1 km
buffer; ~860m from the abandoned flowrtie.

TheAmulet field wasnitially discovered in 2006 by Tap (Shelfal) Pty Ltd who drilled a number of
exploration wells.
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Project Area
Amulet Development Previous WA-8-L Features
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Figure3-3 HistoricalDrilling (Surface Wells) and Abandoned Equipment in \8A
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3.2.1 Reservai Characteristics

The Amulet field has a likely resource of 6.9 MMstb. The field has an oil gravity of 45°API with a gas
oil-ratio (GORDf 65 scf/stb. No significant GOr H:S has been recorded.

The reservoir fluid and gas composition for the ket Fidd is detailed inrable3-5.

Table3-5 Fluid and gas compositiorof the Amulet Field

Carbon dioxide 0.84c0.91 9.57
Nitrogen 0.21¢0.24 5.12
Methane 2.9%¢3.16 46.54
Ethane 1.93¢2.09 14.04
Propane 3.884.24 12.54
Hydrogen Sulphide (#$) 0 0

A reinstated Talisman field has a likely remaining resource of 2.5 MMstb. The field has two
producing sands containirfgydrocabons with oil gravity 4%43° API with a gasil-ratio (GOR) of
55¢75 scf/stb. The records indicate some(git typically aproximately 2% and negligible$

The reservoir fluid and gas composition for thaismarield is detailed ifable3-6.

Table3-6 Fluid and gas composition for th€alismanField

Carbon dioxide 0.04¢0.96 0.0016.60
Nitrogen 0.18;2.49 0.2x1214
Methane 2.51¢6.47 1.15,66.05
Ethane 0.18;5.94 2.72¢12.26
Propane 0.4518.74 1.17¢32.89
Hydrogen Sulphide () Negligible Negligible

3.3 Descriptionof Infrastructure

The key infrastructure componengsoposed forthe AmuletDevelopmeniare described n the
subsections below.

3.3.1 Wells
AmuletWells

Upto two productionwellsand one contingensidetrack maye drilledat Amulet, potentially over
two projectdrilling campaigns (depending on the initial production outcomébjsmayalsoinclude

a duwal-purpose producer/water injection well for reservoir pressure supp&ither a separate

MODU will be used, or the MOPU selected for use may have drilling capabilityStseib(4.3.9. If

a separate MODU is used, it viné a jak-up rig, which will setip adjacent to the MOPU, and drill

the wells through the MOPU conductor deck. The well design is such that each conductor casing
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extends from the sdaed to the conductor deck on the MOPU (approximately 24 m above seg level)
and the production tree and the BOP for each well will be above the conductor deck level.

Each well wilhave a separate entry point (approximately <1 m diameter hole). The semibgd
points for all the wells (up t6 if extended reach Talisman wedlise technically feasiblgwill be
within an approximate 10 m by 10 m footprint (i.e. within a total footprint of <1G) @nce below
the seabed, the wells will bdirectionallydrilled to target different areas of the reservoir.

The Amulet reservoir corsts of ivo sands; the Calypso Upper Sand at TVD ~1,760 m and the

Calypso Hot Sand at TVD ~1,81000K S W1 204 { I yYRQ Kl & d¢pz 2F GKS 2Af
tt NAS G @ lye RS@OSt2LISyld 2F GKS W! LIWISNYRRYRQ gAf"
production well or the planned water injection well.

LG Aa |faz dzyftAa1Ste GKS !'YdzZ SG Wi 24 {FyRQ NBaSN
the reservoir will deplete quickly as fluids are drained from the formation. A water injewiginwill

be drilled at Amuletto provide supplementary pressure support, replacing the fluids that have been

removed from the formation to maintain pressurhewater injection well will be ~100 m deeper

than the production wells.

Well design considetthie wel barrier envelog during well construction, operations and production
to provide two independent verifiable barriers.

Figure3-4 shows an indicative section viewapotential threewell P10 development djon.

&

- wn -—

Amulet-1 Amulet-2ST Amulet-3ST Totem-1

Gearle
o Siltstone
m
e Calypso Formation

\"Upper Sand"

1821.7 mSS

Calypso Formation
"Hot Sand"

Legendre
Formation

Figure3-4 Indicative Section Véw of a Threewell P10Development Option

The wells may not flow to surface naturadlyring their production lifeand will require artificial lift.
Electric submegible pumps (ESPs) will be used for artificial lift of the wells at this time. Final
configuraton will be confirmed during FEED.

Table3-7 summariseshe key well design characteristics.
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Table3-7 Key Cheacteristics of theAmulet Wells

Well location (expected MOPU Latitude:19°H ¢p%X6 South
location) Longitude:116° p y245¢ East
Well depth Calypso Upper San@VD 1745n to 1765m

Calypso HbSand TVD 1775n to 1815m
Water injection well: TVD ~1,910 m

Total area direct seabed disturbanc 100m?
Including 50% contingencyl50 m?

Talisman Wells

Up to two production wells and one contingent dickckmay be drilled, potentially split ovehe

two Amulet project drilling campaigns (dependent on the initial production outcome). The preferred
option will be to drill the Talisman wells through the conductor deck of the MOPU as extended reach
wells. Howeer, whie KATO have a high confideribat the extended reach Talisman wells can be
drilled from the proposed MOPU location, a significant amount of geomechanics study is required to
confirm technical and commercial feasibility, which will not be completed uriiDFE

If extended reach drilhg is poven to not be technically feasible, Talisman may be developed using a
subsea alternative, tied back to the MOPThe subsetiebackalternativeposes the greater

potential environmental impaci&nd isused as the bas for impact assessmeftr the purpose of

this OPRsee Sectiod.3.2.

For the subsedevelopmentoption, the MODU will drileachwell atindependentlocatiors
(separatefrom the MOPU), utilising a riser and subsea BUO#&e Talisman production manifoldll
beinstalled in the vicinity of the Talisman field, and both subsea wells will be connected to the
manifold to convey production fluids, and power and contrdisach Talisman subsea well will be
within ~200 m of the manifold.

Thesubseawvell designwill bethat the main conductor terminates at the seabed (mudline) where a
subsea production tree will be installe@Each well will have a separate entry point (egppmately

<1 m diameter hole) Each well will have a subsea tree installed on the seati#da footprint of

~25 n¥, centred in the well main conductoilhe wells will not be immediately adjacent to each
other andwill require a separate move of the M), so there will be additional seabed disturbance
and spud can footprint at each well site

The sisea tree will have valves that will likely discharge hydraulic fluid. The hydraulic fluid will be a
water-based fluid, and benign to thenvironment.

Well design considers the well barrier envelop during well construction, operations and pamducti
to provide two independent verifiable barriers.

The wells may natlwaysflow to surface naturally and will require artificial lift. Electubshersible
pumps (ESPs) will be used for artificial lift of the wells at this tiRieal configuration wilbe
confirmed during FEED

Table3-8 summarises the key well design characteristitthe two Talismartarget sands.
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Table3-8 Key Characteristics of th€alismanwWells (Subsea Tiebaasption)

Talisman manifold location Latitude: 191 pR1E  { 2 dzii K
Longitude: 11656Q58 9 I a

Talisman subsea trees seabed Within 200 m of the Talisman manifold
location (expected MODU location

when drilling)

Well depth Talisnt y'Y Sand a TVD 1940 m to 1960 m

¢rtAaAYLrYY G/ é {FYR 4 ¢+£5 M

Total area direct seabed disturbanc 25m?per subsea tree
Including 50% contingenay75 m?

3.3.2 MOPU

The MOPUWvill be a jackup facility that has ben modified toinclude a prodction wnit, and storage
for small quantities oprocessed oillt will also have a wells workover module wihility to
undertake wellWworkoveisand plug and abandonmeunff the wells on departure from the field.

A jackup is atype of mobile platform thacomprisesa buoyant hull fitted with a number of movable
legsLG oAttt 0SS G26SR G2 20 (A 2y (i.é Abdvé théhwBindf S 3 &
the hull floating on the water. Once on location at the Projea, the legs arextendeddown

onto the seafloor, and the hull then elevated to sit at agetermined height above the sea

surface.

The base caser the Developments that a separate MODU will drill the weits Amulet and then

(if required)moveto the Talisman well locatio, to canplete as a subsea well.ottever, there is an
option that theMOPUitself mayhave drilling capability. In this case, a separate MODU would not be
requiredfor Amulet, and may ndbe required for Talismarshould extended reach wells drilled from
the MOPUocation be feasiblérefer to Sectiord.3.5.

If a separate MODU is required, it will a1 adjacent to he MOPU, and drill the wells through the
MOPU conductor deck via a cantilever derrithe Talimmansubsa completedwvells would be tied
back to the MOPU via a subsea production flowline tdubé (a tube that runs from the deck of the
MOPU to the seaflar and allows a flexible flowline to be pulled up through it from the seafloor)
within one of tte MOPUédgs.

Thebase casef aseparate MOPU and MODU presetite greater potential environmental impact
due to having two facilities ithe field during drilling thereforeit has been used as the basis for the
impact assessment in the OPP.

If an FSO iselectal, the MOPUnaynot be normally manned, except farommissioning,
decommissioning and maintenance/workover campajgmsl would house a maxiam of
~30persons on board (POB) during these periods

If shuttle tankers are selected, the MOPU will nolijnhae nanned byl2¢15 POB and would require
~1,000m? of crude storage capacityhat would only be sedduring shuttle tanker changeover.

Table3-9 summarises the key MOPU characteristics
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Table3-9 Key Characteristics of th®lOPU

MOPU type Jackup rig or custombuilt facility

Deck Dimensions Hull length: 80 ng 90 m
Hull width:~90 m
Hull depth:~10 m

Rig feet Rig feetare attached to théottom of each leg, and eadig foot sits into the
ocean floor supporting the rig, adding stability to tfaeility during operations.
1 threerig feet one for each leg
9 rig footdiameter:~17 m¢ 20 m
1 rig footarea:~250 n? ¢ 315 nt each

Nominal POB If not normally-manned, zero POB.
For commissioning and decommissioning, and maintenance/workover
campaigns, may be manned by an additional 30 POB.
If normally manned, <15 POB during production; and5@%0OB during
commissioning and d®mmissioning, and aintenarce/workover campaigns.
If the MOPU itself has drilling capability, the normally manned POB during
drilling would be~150.

Qrude storage ~ 10 n? (depending on export methoelif shuttle tanker option is selected)
Diesel storage ~ 800 m
Power consumption Installed power: VW

Diesel generation (hormal operations)MBV (jacking) for 12 hours, I2W
Emergency diesel generationMW
Firewater pump/s diesel driven: 3GW

Process capacity Total throughput (0il) max design capacity 4,008day (25000 bopd)
Total throughput (gas) max design capacity 700,008day (25MMscf d)
Maximum PFW discharge rat®5m3/hour (4,440m3%day)

Total footprint ~1,500 ni (for all threerig feel)
Including 50% contingency0.002km?

3.3.3 Talisman Subseadlhack Sgtem
If the Talisman subsea tieback option is selectt Sectiod.3.2), this system will likely consist of:

1 up to twosubsea trees

manifold to cominglgroduction fluids from nearby Talisman wells

production and seri¢e jumper connections from the subsea trees to the manifold
~3.5km flexibleproductionflowline from theTalisman manifolto the MOPU

=A =4 =4 =

~3.5km service umbilical that will provide power, communications, control fluids and
chemicals to the Talisman subseall/s.

The Talisman production flowline and service umbilical will each have dedieatkédslon the
MOPU andawill be connected to the production system.

The production flowline will be a flexible flowline laid in em%orridor. The service umbilicalilv
include communications, fluid supply lines and likely power cable. It may be bundled with the
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flowline or laid within a separater®d corridor. If the production flowline and service umbilical
require stabilisation, thisvould likely be concrete mattsses antbr grout bags, and would be
installed after the flowline and service umbilical are laid.

Amulet Development: Offshore Project Proposal

A manifold will be located in the Talisman Field, whéangravity based/skirted structure providing
a secure termination pgat. Short~200m jumperconnecors will connect from the wells to the
Talisman manifold, ane200m control lines will connect from the manifold to the subsea tree/s.

The production flowline and the service umbilical will remain on location duringlanigevent and
be designed to vthstandthe 100 year return cyclonic storm conditions.

Table3-10 summarises the key characteristioSthe Talisman subsea tieback grst Although this
is not the preferred option, it is used as the basis for impact assessménsi@PP Figure3-5
shows the key components of the Talisman subseatklsystem.

Table3-10Key Characteristics of th€alisman Subsea Tieback System

Taismanproduction = ~35km long(Talisman to the MOPU)
flowline dimensions [ x { St & RALl YS{ S68I%k ¢
May be bundled withthe service umbilical.

OAYDBSY(i2NE 27

Taisman production
flowline footprint

3 km long, assuming @ wide disturbance corridor.

Note if ppwer andcommunication cables or mattresses/ grout bags are used, thi
will be withinthe 5m corridor.

Total of 17,500 rh

Service umbilical ~3.5 km long

dimensions

Service unbilical
footprint

Talisman jumper
connections
dimensions

Talisman manifold

subsea treeand
jumper footprint

Total Footprint

AMU-000-ENRROO1 Revisio2

14 August 2020

Likely diameter obe
May be bundled witlthe production flowline

~ 35 km long, assuming 5 m wide disturbance corridor.
Note if mattresses/ grout bags are used, these will be within the 5 m corridor.
Total 0f17,500m?

2 x production jumpers200m long

2 xcontrol jumpes ~200m long

[ A1St&@ RAFYSGSNI 273eaxhl) 0AYyQOSyili2NE 27
Manifold: ~10 m x 8 m, giving a total area of 80 m

Subsea tree: 5m x 5 m giving 25 per tree.

Jumper connection200m long Assune 3 m wide disturbancecorridoreach,
giving600m? each. Assume 4 jumpeprridorsgiving a total o2,400m?

Total 0f2,505m?2

37,635m?(0.0376 kn?)
Including 50% contingency0.056 km?
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JUMPER CONNECTIONS
MANIFOLD
SUBSEA TREES
SERVICE UMBILICAL FROM MOPU
S
an
—_—
- PRODUCTION FLOWLINE TO MOPU

Figure3-5 Talisman Subsea Tieback infrastructure

3.3.4 Flowlinesand Marine Hoses

There will be a shodubseastaticflowline extending~1.5 km from the riser on the MOPU to the
Flowline End Termination (FLET) andlynamic section iger) up to theCALNMbuoy. The likely

RAFYSGSNI 2F G(KS adzoaSt Tt 26t gtébiligaton nageduires A G K |y

concrete mattressand/or grout bags.The flowline may have communication and power cables
bundled with it or laid alongside.

The subsea floline and cableswill remain on location during a cyclonic event and be designed to
withstand the 100 year return cyclonic storm conditions.

The FB® or shuttle tanker will connect to the CAlboy via a short floatingharinehose(~300 m
f 2 y I@metes. It is itted with breakaway couplings and lube capable of being recovered and
stored on the FSOr alternative (for shuttle tankeoption).

Export tankers will connect to the FSO via a short floating export R@88Mf 2 Yy I MH €
which willbe stored on reelson the FS@vhen not in use.

If the subsea well tién option is selected for Talisman, wellheads, subsea tree/saardl2 km
flowline and service umbilical to the MOPU will be installed.

Table3-11 sunmarises the keflowlines characteristicS he flowlines and @M buoy arrangement
areshown inFigure3-6.

Table3-11 Key Characteristics of the Flowlines

Subsea flowline ~1.5kmlong
dimensions Likely diameteof ¢ ginventoryof ~30 m3).

May be bundled with a power and communications cable.
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Subsea flowline
footprint

Flowine end
terminations (FLEY
structure footprint

Floating marine hose
dimensions
(CALMbuoy to FSO or
shuttle tanker)

Floating export hose
dimensions

(FSO to export tanker)

Total Footprint

MOORING LEG

SUBSEA FLOWLINE

CALM BUQY <

FLET

1.5kmlong, assuming B wide disturbance corridor.

Note ifpower ard commurication cables omattresses/ grout bags are used,
these will be within the %n corridor.

Total 0of~7,530m?

~fmx4m
Total area of 30n?

~300mlong
[ A1St@& RAFYSGOSNISIMY cé¢ O6AYODBSyiliz2NE :
~300m long
[ A1St@& RAFYSGOSNIREW) mMHE OAY DSy d2NE

7,560m?2(0.007 km?)
Including 50% contingeney0.011km?

MOORING HAWSER FSO OR SHUTTLE TANKER

o

= o

FLOATING
MARINE HOSE

GRAVITY ANCHORS

L

Figure3-6 FSO, CALMuoy and mooring arrangement

3.3.5 CALM Buoywynd Mooring Arrangemerg

The CALNbuoy is a floating hull with a rotating head to which vessels can moor, typically with a
turntable positioned above the stationary hull mouetl on a bearindt will include a single fluid
swivel suitable for transfer of stabilised crude oil from the dynamic flexible riser to the floating
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export hoselt may include an electric swivel to enable trangfépoweror communications
between MOPU iad FSO.

The FSO (or shuttle tanker) will be connected to the CALM buoy by a single mooring (hawser
chain and nylon rope~70 m long, and allowed to weathervand-{gure3-6). Thefloating marine

hose will connect from the rotating section of the CALM buoy to the FSO or shuttle tanker, prior to
transferring crude. The turntable swivel allows fluid to transfer betwéhe stationary section of the
CALM buoy while the mooreessel wathervanes. The vast majority of marine terminals installed
since the midl990s have been CALM buoys.

The mooring system will likehavethree mooring legswith two chains eachgquallyspaced 120
degreesDuringinstallation these are lowered tdhe seded, thenindividually lifted and tensioned
onto the CALM buay

There are two options for the mooring of the CALM buayavity anchor®r drilled and grouted
anchor pileqreferto Sectio 4.3.8for option analyss).

The gravity anchors woulak gravity structures (steel or concrete) with a skirt for lateral stability
These will be lowered to the seabed from a support vessel (ISV or AHT).

If drilled and grouted anchor piles are selected, a ¥ /&ole~25 m deepis drilled, and casing
inserted, which is then pumped with grout and a mooring line connected. At deciomiisg, the
mooring system will be cut, and the belemudline section of the casing left in situ.

The CALM buocgndmoorings are relocatable

Uptod KNS RSIR YlIyQa | yOK2NRAR o05al!ao gAfft o06S Ayaidl

to use. Thes will consist otoncrete clump weightsSupport essels wilselectwhich DMA to use
depending on prevailing conditions, to ensure they eear d the MOPUweathervaning FSO and
export/shuttle tanker.

Table3-12 summarises the key characteristics of the CALM buoy and mcamiaggements

Table3-12Key Cheacteridics of the CALM Buogind Mooring Arrangemens

Mooring radius / method Mooring leg length approximately <600
6 chains in a 3x2 leg combination.
Mooring leg footprint For each leg (comprising tvahains), assumes a 6@®longby 5 m

wide disturbance area, which includes the laydown of the leg on
seabed during installation.

Three legs of 3,000 Hfiootprint per leg, giving a total of 9,000°m

Gravity anchor footprint Steelor concrete structee with a gravity skirof ~20 m x 12 m.
Three gravity anchors of 240%mach gives a total of 7203n
5SIFR al yQa ! yOKz2 <25nfforeach of the potential three DMAs, giving a total 75 m
vessels
Total area seabed disturbance 9,795 nt(0.008B kn¥)
Including 50%antingercy ¢ 0.015 km?

3.3.6 FSO

Should an FSO be selected as the export strategy, it will likely be an Ataarkex size (80,000 to
120,000 DWT). It will house the control room and accommodate all permanent offshore personnel
except during hoolup and commngsioning workovers, decommissioning, aptigging and
abandoningwvhen personnel will be housed on the MORI theseactivities
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The FSO mooring connect/disconnect system to the CALMHmasa/hawser line and the floating
export marine hoseThe mooringsystemsconnecting the FSO to the rotating section of the CALM
buoy willcomprisea~70 m longhawser (chain and nylon rope), connected to the FSO via chain
stopper, with a quick release mechanism, and recovery winch on the FSO.

The FSO will connect to ti@ALMbuoy via a short floating marine hose. Export tankers will connect
via a floating exporhosefrom the FSO. Export tankers will be secured by hawser line to the FSO,
and potentially to a tug / support vessel for the duration of offload.

Offload is egected b take~48to 72 hours

In the event of a cyclone, the production will be stmutthe MOPU made safe, and the FSO will
disconnect and sail to a safe location.

Table3-13summarises the key characteristidstioe F®.
Table3-13Key Characteristics of the FSO

Vessel type Aframax tanker
80,000¢ 120,000 DWT

Hull Monohull, double skin
Deck Dimensions (L x W x H) Approximate 250 m x 45 m20 m
Mooring Will beconnected to the CALM Buoy via a 70 m mooring hawser

and will have 360movement around the buoy.
No proposed anchoring.

Nominal POB 17- 30 POB (depending on manning strategy)

Qude storage Storage 95,392 ;111,291 ni(600,000¢ 700,0® bbl) in
segregated cargo tanks.

The cargo offloading system will be designed to offload a 63,594
(400,000 bbl) parcel within 24-hour continuous period within the
standard36-hour laycan.

Diesel storage ~4,000 n¥

3.3.7 Shuttle/ Export Tankers
If shutte tankers are selected as the export strategy, they will likell doeamax60,000 to 80,000
DWT) or AframaxThese may be owned by KATiQhird-parties.

Shuttle tankers will connect directly to the CALM busing similar system as FSO; i.e. nmap
hawser andshortfloating export hose~300 m long) (Figure3-6). Changeover may takéc8 hours
between shuttle tankes connecting to the CALM buoy and oil export recommencing

If an FSO and export tankers aedectedas the export strategy, export tankers are likely to be
Aframax (80,000 to 120,000 DWT).

Tankers are considered part of the petroleum activity while withiProject Area (mradius of
the MOPU); otherwise they fall under ti@mmonwealtiNavigation Act 2012

3.4 Description of Activities
The following subsections outline activities associated with each phase of the development.

Support OperationsSection3.4.6 may be used throughout all phases of #aulet Development
and covers thosedivities on the vessels/facilitighat arecommon andhot proces related;for
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example, sewage and greywater discharge, refuelling, bulk transfer, lighting, reverse osmosis brine
dischargeAs an examplesewage discirgefrom the MOPU islescribed under Support Operations
(Section3.4.6.2, not under Hydrocarbon Processif®gction3.4.4.2.

3.4.1 Site Survey

3.4.1.1 Geophysical Survey

A geophygal suwey of the well location and mooring spreatdhybe required before the MODU is
mobilised to the project area to ensure suitable seabed conditions exist for anclamthgcking
This survey may consist thlesescopes:

high-resolution subbottom profiler ¢ determine shallow and surface geology
magnetaneter ¢ to detect buried submerged objects

multibeambathymetricg mapping water depths

side-scan sonar

high-resolution multbeamecho sounder, delineating seabed features and identifying any
seabed lzards.

=A =4 =4 =4 =

3.4.1.2 Geotechnical Survey

A geotechnical survey of ¢hwell location and mooring spread may be undertaken before the MODU
is mobilised to the project area. This may include the following sampling methods to determine the
shallow and surface geology/sedimis atthe project location plus verify any sideansonar data
obtain (if required):

1 borehole sampling

9 coring

1 Piezocone Penetration Test (PCPT)
1 seabed grab sampling

1 vibro-coring

A single survey is proposed within the footprint. In the unlikely eveat#ingetlocation is found to
haveobstruction or unsuitable soil conditions, alternative locations within the Project Area may be
investigated.

A seabed site investigation frame is typicalip X 3m (i.e. <10m?). Conservatively assuming
multiple sampleand lo@tions may be required, thiotal seabed disturbance footprint for the
geotechnical survey is expected to be <hdD

3.4.2 Drilling

The base case is for a separgekup MODU, to seup adjacent to the MOPEbr the Amulet wells
and drill the wells thoughtrlS aht ! Q& O2 y BwirdBiguie3-7R&dD fo Sedtiank.3.5.

However, there is potential that the selected MOPU could have drilling capahilitythiscase, a
separate MODUWnaynot berequired(at least for the initial drilling campaign).

Drilling activitiesare expected to take approximatelymonths, and an additional 4 months if a
second drillingcampaigris required.

{ SO2yRINE ¢St &% NBuny bk @lled ffomladalretdy Xrilled well to access
other areas of the reservoir (via the same welile The bottorrhole section of the existing well
aSO0A2Yy Aa t g! QRhDlesedidh isidil&l and Sampléted] Asiper BectbA2.4
and3.4.2.5
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Note the final well design is subject to FEED.Ofighore Petroleum and Greenhouse Gas Storage
(Resource Management and Administrati®@®gulation®2011requires that detailed well design and
management is approved by NOPSEMA before drilling can commence, approved via the Well
Operations Management Plan (WOMP).

Amulet

For the base case of a separate MODU, the activity sequentiee Amuet wellswill likelybe:

T

= =

MOPU will be towed into Project Area ;y8Zupport vessels [likely anchor handling tugs
(AHTS)].

once positioned at the correct location, the MOPU will commence jacking operations to be
selfstanding on location.

conductor deck will be lowerkinto position using MOPU lifting equipment.

MODU cantilever will be extended to proposed well conductor location and the drilling
operations will commence on the wells.

Removal of the MODU from the Project Area will beridnerse, after completig the drilling
activities.

Up tothree production well§one of which may be a dual water injection weall)l be drilledat

Amulet, to avertical depth of ~1,80@ 1,900m. The tophole locations of each well will be within a
10m x 10m area, and will thenun diredionally to target different areas of the reservoir. This will
depend on several factors including final position of hydrocarbon targets and substrate compositio
within the project area and therefore is subject to change.such, provision for ensidetack in one

of the wells to enable different final position is included in this OPP.

Well design is described in Sect®3.1 A more detailed description of expected activities involved
in drilling s provided in subsections below

MOPU WORKOVER DERRICK
RETRACTED POSITION
MODU “DRILLING” DERRICK
— L 4 S
!

MAIN CONDUCTOR BOP DRILLING CONDUCTOR
FROM CONDUCTOR RIG DECK
DECK TO BELOW
MUDLINE

EXPORT TO FSO

Figure3-7 MODU andMOPU Setup duringAmulet Drilling
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Talisman

The preferred option is extended reach drilling of the Talisman wells from the MOPU location (see
Sectiord.3.2). These would be drilled concurrent with the Amulet wells.

However if this option is not technically feasible, the subsea tiebgstemoption is for the MODU

to be jacked down from drillingt the MOPU location, then toveeto ead Talisman production well
location and jacked up into position, ready for drilling. The Talisman wells are not adjacent to each
other, and so the MODU will be moved to each location sequentiglgy will be drilld within 200

m of the Talismamanifoldto enable simple connection via short production and power/control
jumpers.

Up to two production wells will be drilled, to a vertical depth of ~1,§20970 m.For the subsea
tieback system,he wells will be spuddon the seabed; and will themin directionally, to target
different areas of the reservoir. This will depend on several factors including final position of
hydrocarbon targets and substrate composition within the project area and is therefore subject to
change As such, provision famne siderack in one of the wells to enable a different final position is
included in this OPPWell design is described in Sect®3.1

3.4.2.1 MODUPositioning

The base case is for a separate MODU, taipeddjacat to the MOPU, and drill the wells through
GKS aht! Qa 02y RdzO( 2tf@arReODUiwillhobilisé iktd aind tideh exiStie § K S
project area, likely taved bytwo to three support vessels (e.g. AHTdpwever, if the MOPU can

drill, the MODUmaynot berequired (seeSectiord.3.5.

For Talisman, if the subsea tieback option is seledtedseparate MODU will mobilige the well
location likely towed by 23 support vessels (e.g. AHTEJjowever, if etended each drilling is
feasible, the MODU will ndtaveto move from the AmuleMOPU location (see Sectidr3.2).

The MODU selected to complete the activities will be a-jgzfacility. It is expected to have three
rig feet with afootprint of approximately 315 fheach, giving a conservative total footprint of
1,500m3, each time the MODU jacks down to position.

In the event asecond drilling campaign is required, a MODU will be remobilised to the Project Area
and position@ adjacent to the MOPU Whilst preferred, therig feet may not be located in exactly

the same footprint as for the first campaighherefore, for the purposes of impact assessment, the
total area of seabed disturbanelowancehas beerdoubled, giving adtal 3,0 m?. If the subsea
tieback option is used for Talisman, the MODU will also position abovevth&alisman well

locatiors. This assumefibur occasions to position the MODU giveetotal seabed disirbance

footprint of 6,000 n¥.

Transponders mayebused b accurately position the MODU. Transponders are attached to
temporaryclump weights and then lowered onto the seabedhich arerecovered once the MODU
is installed.

A mandatory 500n petroleum safety zone (PSZ) will be estaldilas assessed BYOPSEMANnder
the OPGGS Act

The MODU will be of cantilever derrick type with cantilever skidding capabilityng sailing, the
cantilever will be in the fully retracted position within the perimeter of the MODU. Ruicethe
MOPU in location and dé-suppating, the cantilever will be extended to reach over the
conductor deck of the MOPU, to be in position to commence drilling operations (typical
arrangement shown ifrigure3-6).

Once drilling is completed, ¢hdrilling cantilever derrick will be retracted from over the MOPU
conductor deck. The MODU would be jacked down and floatediigheetlifted off the seabedlegs
Fdzf £ @8 NB G NI Ol S Rantl $ieiMODU tivedwdyzl IQ L2 AAGA2Y =
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There are no additionanchorsrequired for a jackup MODU.

3.4.2.2 Conductor andlop-Hole Drilling

Once theMODUderrick is positioned over the well location (through the conductor deck), drilling
will commence with the toghole sectionlf the subsea tieback option is used for Taligsithe
MODU derrick is positioned over the subsea well location at TalisB@rdutor and tophole

drilling woud likely follow ths sequence (subject to FEED):

1 commence drilling the hole for the conductor to a depth~@0 m (gel chemical mud
system, cttings dscharged at seabed)

9 install the conductor tensioning equipment on tMOPUconductor deck at Amulet; and
MODU condudadr deckor underside drilling derrick for Talisman subsea tieback option

run the large bore conductor, through the tensioning gaent ard into the drilled hole
run cement through the conductor, up the outsidetbé conductor to mutine
set tension and test the conductor

drill through the conductor a hole for theirface casing to gerticaldepth of~950 m(for
Amulet) and 1,000 nffor Tdismar) below mudline(cuttings discharged to seafter
treatment on MODU)

1 runa smallersurface casing inside the main conductor
1 run cement through the narrow surface casing, up the outside of the casirg@om.

Casing of the drilled holer the wel ensures it doegiot collapse and protectthe well from outside
contaminants like sand or wateand provides pressure containment withihcan also provide an
extra level of containment for the reservoirs/strata encountered in the hohe @singis steel pipe
joined together to make a continuous haw tube that is run into thénole. There are differensizes
of casing for eachkectionof the well

= =4 =4 =

For theAmuletDevelopmentconductor casing (a carbon steel pipe) is used from the MOPU
condwctor ded to the seabedor wells supported at the MORBor the Talisman subsea tieback
system the conductor casing will support the subsea tree at the mudlitséde this is various
diameters of casing extending down into the reservoir, whereldlneer completion will be installed
to allow the entry of hydscarbons.

During drilling of the conductor and surface casing, sweeps efiyaleated bentoniteclay(known as
Y 3 Srfgadmay be used, which would be discharged to the marine environmfgroximately
8 m® per 15m drilled would be used (giving a tdtior top-hole drilling of~600 m2 per well)

For each casing installed in the drilled holeement slurry is pumped into the well, displacing
drilling fluidsand fillingand sealinghe space betwen the @sing and thdormation. Canprisinga
special mixture of additives and cement, the slurry is left to harden, sealing the well from
contaminants and permanently positioning the casing into pl&iaor volumes of cement will be
released at the sealakduringinstallation of the main conductor @he seabed (estimated 3®°
maximum overspill)Once the main conductor has been installed, all further displaced fluids are
returned to the MODU.

Upon compleion of each cementing activity during drilling,gltemening head and blending tanks
are cleand, which results in a release of cement contaminated water to the marine environment of
<0.8m? per well.Also, i the unlikely event that cement products become contaminated by drilling
fluids, the entire volme may red to be recovered to surface and disrrged to sea (estimated
maximum volume of 1&°).
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3.4.2.3 BOPInstallation and Testing

A blowout preventor (BOP) is a langeechanical devicestalledat the top of a well thats designed
to close if control of thédormation fluids is lost, to provide a means for sealing, controlling and
monitoring the well In the unlikely event of a loss of well control (LOWKIsdevicecan be closed
to regain control of thevell and providesnultiple barriersto mitigate the bss of lydrocarbons

The BOP will be installed on the conductor deck on the MORUirilling activityinto the
hydrocarbon reservoiwill be through the BORf the subsea tiebackystemoption is used for
Talisman, the BOP wiie installed just abovehe seabé, supportedon the main conductor.

Since BOPs are critically important to the integrity and safety of the MODU and the well, BOPs are
inspected, tested and refurbished at regular intervals determined by a combinatiequagdment
manufacturerrecommendatons,risk assessment, local practice, well type and legal requirements.
Pressure testing will take platefore being put into operational service on the wellhead, after the
disconnection of any pressure containment seahim BOP, at21-dayintervals vith an additional
function test after installation.

Often BOPs are subsea and release small volumes of control fluid to the marine environment during
function or pressure tests. However, becatise Amuletwells use:  WBOREt@Qses a closed

circuithyRNJ dzf AO aeadSYsx FyR R2SayQi NBIdzANB yeé RA&O
during testinglf the subsea tieback option is selected for Talisntanjrol fluid is released from the

subsea BOBccasionallyo the marine environment

3.4.2.4 Bottom-Hole Dilling

Once the BOP is installed, drillitge intermediate sections and bottofhole sections will
commence These sections are where the operations will enter hydrocarbon bearing Zbiniss
would likdy follow this sequence (subject to FEED):

1 for Amuletwells,drill through the BOP to werticaldepth of~1,800 mimmediately before
entering the reservoir (hydrocarbon zone)

9 for Talisman wellgjrill through the BOP to a vertical depth of approximately900 m,
immediately before entering the reseoir (hydrocarbon zone).

9 run the intermediate casing)inside
1 run cement through the intermediate casif®) up the outside of the casing feb00m
1 drill into the reservoir to thedesired Likely to benclined or horizontal.

Water- or synthetiebaseddrilling fluid (also known as drilling mud)ay be used. No fluid would be
discharged to the environment, and cuttings woulddischargedn accordance with regulatory
requirements.

3.4.2.4.1 Sidetracks

Occasionally the initial bottorhole section of a well may rege re-drilling within the reservoirThis
may be managed by drilling a new bottdmle section, via a sidetrack from an existing well.

In order to drill sidetracks, the bottoshole sectionofi KS SEAaGAy3I Sttt &aSOGAzYy
bottom-hole setion isdrilled and completed as per Sect&®.4.2.4and3.4.2.5

The cuttings are processed to remove coarse and fine material &qotion3.4.2.7 with the fluids
recirculated back for further use. Processed cuttings are discharged at the surface below the water
line.

Conservative cuttings volumes discharged during sidetrack drillinglaem? per sidetrack well.
One ontingert sidetrack at both Amulet and Talisman is allowed for.
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3.4.2.5 Completiors

Runningthe well completionis the process afansformnga drilled well into a producing one. These
steps include casing, cementing, perforatimgtalling screenggravel @ckng and mstalling a
production tree(which is the term for an assembly of valves, spools, and fittings used to regulate
hydrocarbon flow within a well.

The lower completion will baliner or screen in the reservoir (hydrocarbon zarié)e upper
compleion will be hung from the wellhead at surface and consist primarilparfow production
tubing.
Once the drilled hole into the reservoir has been completed, the completions will b& hisywould
likely follow ths sequence (subject to FEED):
f install lavercompleton,s KA OK gAff o06S F fAYSNI 2N aONBSy I a
reservoir (no discharge to the environment)
1 wellbore clearup run (casing scrapers, circulate well to clean fluid)
9 run the production tubing, including the wellhead (at faue)

1 the tubing will include safety and production related devices; specifically, a downhole
subsurfacesafety valve placed up to 500 below the seabedWells will always have a
minimum of two barriers during field life. Downhole and surface safatyes fd closel if a
downstream low pressure is detected, simulating a loss of containment downstream

Bottom-hole completions will be determined at FEED; options are to:

9 install stanédlonesand screens

1 sand screens with gravel pack

1 slotted liners

1 caseandperforate style completions.
Additional production and integrity components could include-ifasnandrels and chemical
injection valves (specified in FEED).

Finally a productiontree will be installegdwhich is the term for an assembly of valvesy@s, and

fittings used to regulate hydrocarbon flow within a wélbrthe Amuletwells,the tree will be

located above the sea surface, on ®OPUO 2 y RdzOG 2 NJ RSO|1 O Fofthesy I a | WR|
Talisman wells, if the wells are drilled through the MQBWductordeck,dry trees will also be used.

However, if the subsea tieback option is selected, subsea trees will be installed just above the
seabedsupportedon the main conductor.

This would likely follow tis sequence (subject to FEED):

install isolation pludin anipple profilein the completion tubing or in thaubing hanger)
remowve BOP

installproductiontree on the conductor

rig up slickline pressure control equipment and recover isolation plug

=A =4 =4 =4 =

rig down slicklingoressure control equipment

The wellmaybeevaluaS R dza Ay 3 Wf 233Ay3a gKAES RNAffAYyIQ (SOK
logging and formation testing/sampling may be done based on the results of the primary evaluation
tools.

Vertical gismic profiling (VSP) may also be used as an evaluationigeehmtich refers to
measurements made in a vertical wellbore using geophones inside the wellbore, and a surface
seismic source, commonly a small air gun artaying VSP operations, the airgarray is
dischargedapproximatelyfor a few seconds at inteals, wlich generatesound pulseshat reflect
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through the seabed and are recorded by the receivers to generate a profile along that section of the
wellbore. This process is repeated as requifer different stations in the wellbore and it may take

upto24hoursii 2 O2YLX SGSY RSLISYRAYy3I 2y (KS 6Stfo2NBQa
profiled.

3.4.2.6 Well Clearnup and Flowback

Wellbore and casing cleaup is required at various stages of the dil activity to ensure the
contents of the well are free of cdaminarts before the next stage of drillin@eaning agergand
other chemicals may be used to remove residual fluids (inclutfifitng and completion fluids from
previous stagedyom the wellbore.

During the clearup process, fluids are circulatedddato the MODU oMOPU and, if required,
analysed before they are discharged overboard. Any displaced fluid that has the potential to contain
contaminantsor oil is analysed foresidual hydrocarbons before discharge overboard.

Prior to production, the wikwill be cleaned up to remove any remaining debris and solids coming
out of the formation and perforationglusthe drilling and completion fluidé-60 m? per well) If
extended reach drilling is used to develop Talisman, the volume may be more (488 mvel).

If flaring is required during flowback, this can be undertaken either from the MODU or MsdPU
most likely the MOPUTL he flowback and well cleawp process may takeputo 24hoursfor each
production well

The flare arrangement is describedSection3.4.4.2

3.4.2.7 Drilling Quttings and Fluids

Drilling fluids &lso known aglrilling muds) are used in drilling operations to carry rock cuttings to

the surface and to lubricate and cool the drill bit. Theliddgl mud by hydrostatic pressure, also

helps prevent the collapse of unstable strata into the borehole thedntrusion of water from
water-bearing strata that may be encountered. During drilling operations, two types of drilling fluids
will be used, watr-basedmuds (WBM) and synthetitased muds (SBMIRefer toSectiord.3.6for
analysis of alternative options

The general constituents of drilling fluids may include:

1 WBMc water or saltwater is the major ligdiphaseas well as the wetting (external) pbe
May also contain bentonitelay, barite and gellents (e.g. guar gum or xaartigum).

1 SBM¢ syntheticbased fluidwhich may contain a hydrocarbon, ether, ester, or acetal. SBM
may also contain organophilitays, baite, lime, aqueous chloride, rheology modifiers fluid
loss control agents and emulsifiers. SBM are particularly useful forwatgw and deviated
hole dilling.

The specific type and mix of drilling fluid will depend on the final proposed dasdydriling
requirements encountered on site.

During drilling of the main conductor hole section of the well, cuttings (and drilling fluids) will be
released diectly to the seabedearthe well site (at the seabed) as drilling is undertaken.

WBM wiill beused todrill the conductor sectionThe estimated volume of cuttings discharged
directly subsea for drilling of the conductor are expected to bem¥per well. The conductor will
also be cemented in place, and excess cement discharged subsea is estionageip to 30m?*per
well.

Tophole drilling will use WBM or seawater, and gel sweeps, giving an estimated discharge volume of
~60 m? per well for the tophole section.
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Once the mairtonductor (riser) of the welk installed the remainder of the toghole andbottom-
hole well sections will be drilled through the main conductor, allowing the drill cuttings and fluids to
be routed back to the MODU, forming a @dscircuit system.

Cuttings are then processed within the solids control equipment (SCE)niliting fluids separated
from the cuttings and recirculated back for further use. The cuttings are processed further through
shale shakers and centrifuges tomeve coarse and fine material. Processed cuttings are discharged
at the surface below the watdine.

Volumes of cuttings discharged during the remainingtoje and the bottorahole section are
dependent on the well geometry drilled for each weith vaiations expected depending on the
depth of the well For the base case, itastimated to be~395m? per wellfor the Amulet
production wells and ~408? for the duatpurpose production/water injection well. For the
Talisman subsea tieback optiatischarge isestimated to be ~38@n° per well

If the extended reach drilling from the MOPU is fblsfor Talisman, the estimated volume of
cuttings dischargeduring the remaining toghole and the bottorshole sectioris ~870m? per well
for the two Talismamproduction wells.

The remaining toghole and bottomhole drilling may use SBM or WBM depenmpim technical
feasibility and safety, and drilling technical requirements. If SBM is used, there is no planned
discharge of SBM to the marine environment duriidjing. If WBM is used, a maximum &Qim?
of WBM per well could be discharged to the margmviroiment at the end of the drilling
operations.This fluid is recycled where possible to use for subsequent wells.

3.4.3 Installation, Hodk-up and Commissioning
Activities associated with the installatiphookup and commissioning phase include:

1 installaton, hookup and commissioningf the MOPU(whichshouldarrive pre-
commissioneyl

9 installation of CALM buagnd mooring arrangements

9 installation and commissioning of tlilewlines (subsea flowline and dynamic riser, floating
marine hoseand floatingexporthose) including stabilisatiorand commissioning

9 if the Talisman subsea tieback option is used, installation of the Talisman subsea tieback
system

1 hook-up of FSO

3.4.3.1 MOPU

The MOPU will be a jaalp facility that has been modified to include a production yrihd sbrage
for small quantities of processed oil, or may be a custarit facility. The intent is for the MOPU to
be fully precommissioned in the fabrication yard before the MOPU is towed to sitiyding pre
commissioning and full function testimg all ron-hydrocarbonsystems; i.emost of the utility
systemge.g. power generation, cooling water, utility/instrument air and heat medium circulation

However, minor precommissioning activities mdye completed onsite, if any preommissioning
was wable tobe completed in the fabrication yard; for example, in the event of late delivery of
components, or for technical reasons (e.g. instrumentatioragmocess vessgl

The MOPU will be towed to sit®y two to three support vessels (e.@AHT$and ingalled in ~90 m of
water on location at Amule{seeSection3.3.2for description). During instation, the MOPU wiill
undertake a prdoad testin situto ensure it will be stable during operations, includingloyic
conditions.

As a minimum, tis hook-up scope will beindertakenon location atAmulet
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1 lowering of the conductor deckndassociated access stair into position (likely to be hinged
and retracted for the tow)

9 installation of the spools between the guiuctiontree on the well and the production
manifold will be installed and leak tested aftéettree has been installed

91 lowering into place the flare boom (likely hinged off the side of the MOPU for towing)
9 any breakout spools removed for the tow.

To ensire sysems have not been loosened during the tow of the MOPU, the hydrocarbon pressure
retaining systems will also be4eak tested with nitrogen on locatiof@xpected volume afultiple
nitrogen quads; ~2,000 smi). If any hydrotesting is required ontiee MOPUs in position, the
hydrotest fluid will be sent to the bilge system, and treated distharged as per bilge water.

Transponders may be used to accurately position the MOPU. Transponders are attached to
temporary clump weights and then loweredtorthe sabed, which are recovered once the MOPU

is installed.

The positioning and installatiosf the MOPU is expected to take to 6 daysto complete
depending on the weather conditions.

Once the MOPU arrives at tihanuletDevelopmentArea, irfield commissionng activitiesare

expected to include

1 sequential pressurisation of topsides systemd énal leak checks

=A =4 =4 =4 -4 =2

capadty.

cold venting to clear nitrogen from the equipment and piping systems

opening the production well and introducing hydrocarbons at a controteel
commissioning hydrocarbon systems

commissioning water treatment systems

fuel gas systemammissioning to run the main power generation/heat medium system
when export specifications have been m&lhwly increasingil production rates to system

With the exceptionof the nitrogen venting, emissions and discharges during commissioning are the
same as during the operation of the MOPU (re3ections3.4.4and3.4.6.2.

3.4.3.2 Talisman Subsea Tieba8ystem

If the Talisman subsea tiebasikstemoption is selected, th@aismanproductionflowline, service
umbilical manifold, subsea trees and jumper connectavél be installed and then connected once
the wells havebeen dilled and completed.

The Talisman production manifold will be installed in the vicinity of the Talisman field to provide a
local structure for sukea wellgo transportproduction fluids to the MOPL&Nnd for receipt of power
andcontrols from the MOPU. Ezh Talisman subsea well will be within 200 m of the Talisman
manifold. The Talisman manifold will pee-commissionedand pressure tested prido arrival on
siteand installed by an installation vessel (ISV) by lowering and positioning onsedbed.

A~3.5 km production flowline will be installed to connect the Talisman wells to the MOPU, and a
serviceumbilical installed for providing contraindfluids from the MOPU to the Talisman wel$a

the manifold) The flowline and service umbiliaaill be stored and transported to the Project Area
by support vessel®(g.ISVs AHT¥o0n reel assemblies. Thilwwline and service umbilical will be pre
commissionedand pressure tested prior to arrival on site.

The Talisman production flowline whié laiddirectly on the seabed. It may be installed in multiple

480GA2yad
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to the production system. The other end will be laid and secured on the Talisaaifold bcated
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adjacent to theTalismarwells, which is a gravity based/skirted structure providing a secure
connection pant. Short~200m Yyumperzonnectionfrom the wells will connect from the subsea
tree to the manifold.

The service umbilical will includeramunicdions, fluid supply lines and power. It may be bundled

with the flowline or laidn similar manneto the flowline, within a separate corridor. One end of the
ASNIDAOS dzYoAf A Ol f & A-fulfe orotie MORUdahd céhRe@teddistbnboadR S RA O (i €
utility systems. The other end will be laid and secueethe Talismarmanifold.

If the productionflowline and service umbilical require stabilisation, this would likely be concrete
mattresses and/or grout bags, and would be installedratite flowline and service umbilical are
laid. These would be laid within the 5 m corrid@iable3-10 shows the dimensions and footprint of
the system.

The highlevel installation methodology is as below, to be confirmed duriag

Talsmanmanifold lowered to seabedositionedand secured

production flowline will be pulled up off the reel on the ISV up tteb& within the MOPU
leg to the production deck of the MOPU

remaining production flowline laid on the seabed

productionflowline stabilisation installed as required (contganattress and/or grout bags)
final end connection of production flowline installed onto Talismaamnifold, diverless
connection

1 service umbilical will be pulled up off the reel on the ISV up tisddwithin the MOPU leg
to the production deck of the RPU

remaining service umbilical laid on the seabed

service umbilical stabilisation installed as required (concrete mattress and/or grout bags)
final end connection of service umbilical installed ontoshaéinmanifold, diverless
connection

)l
)l
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Afterinstallation, theTalisman subsea tieback systeavitl be leak tested to assess structural
integrity, using treated seawater with a fluorescent dye, and potentially corrosion inhibiter and
oxygen scavenger. Thisitl will remain in the flowline to provideorrosion protection prior to the
introduction of hydrocarbons. The base case is for commissioning fluid to be displaced-®8@hé@a
the MOPU on commencement of production; but it may be discharged to thenearnvionment.

The volume of commissionirilyid is expected to be approximately 130 m3, allowing for double the
total inventory.

3.4.3.3 Flowlinesand Marine Hoses

Thestatic flowline and riser that connect the MOPU to the CALM buoy witdred and
transported to the Project Area by support vessedsy(ISVs) on a reel assembly. The flowline will be
pre-commissionedand pressure tested prior to arrival on site.

The flowline and FLET will be installed after both the MOPU and the CALM buoy and mooring system
have bea fully installed

TheMOPU exportlowline will be laid directly on the seabdtlmay be installed in one or two
sections One end of the static section will Bgulledup a dtube on the MOPU and connected to the
production export systemTlhe dher endwill be laid and secured on the Rlbine End Termination
(FLET), whicis a gravity based/skirted structure providing a secure pdlite dynamic section, also
called the riser section (which may or may not be fully integrated with the statimsgctvil route
from the secured point onhe FLET to the underside of the stationary section of the CALM buoy.

A communications and power callel W& S NIJ A rae$ bedavhdled fwith @k flo@live or laid
similar mannemlongside the flowlingwithin theflowline corridor.

AMU-000-ENRROO1 Revisioi2
14 August 2020 Page [118



:( Amulet Development: Offshore Project Proposal

If flowline stabilisation is required, this would likely be concrete mattreaseiéor grout bags and
would be installed after the flowline is laid.

The highlevel installation methodology is as below, to be confirmed duRE®:
9 static flowline will be pulled up off the reeh the IS\Wp the Jdtube within the MOPU leg to
the production deck of the MOPU
remaining static flowline laid on the seabed
flowline stabilisation installed as required (concrete mattrasd/or grout bag9
finalend connection installed into FLEWhich is loweed into position below the CALM buoy

dynamic risers connected to thé=LETandbend restrictors and floatation to be added (as
required)

9 final end to be pulled intthe CALMbuoyfor final comection.

After installation, thesubsedflowline, riser and floating marine hosdill be leaktested to assess
structural integrity, using treated seawater with a fluorescent,dyed potentially corrosion
inhibiter and oxygen scavengérhis fluid will renainin the flowline to provide corrosion protection
prior to the introduction of hydrocarbons. Thmase case is famommissioningdluid to be displaced to
the FSr the first shuttle tankeron commencement of productiofvia the MOPU)ut it may be
discharged to the marine environmentThe volume oEommissionindluid isexpected to be-70 m3,
allowing for double the total inventory.

= =4 =4 =

In the event a cyclone shdibwnis required, the full flowline volume will be displaciedthe FSO
with either treated seawter or produced formation wate(PFW) and the flowline sealed’he FSO
would then disconnect and sail to a safe locatiafier the FSO remobilises to the Projégka, the
flowlines will be reconnected to the FSO, and the flowline contargmissionindluid or PFW)
would be displaced to the FSO for treatment within the FSO system (i.e. not discléeyty to
the marine environment)

The intent is to reusethe flowlines on subsequent fields. However, the current philosophy is to hold
a spare statiand dyramic flowling which will be used for installation at the next fielthd to
refurbish the recovered flowline and riser to store ready for use as a spare.

The floating marine hose and floating export hose are stored on reels on the FSO or stmkitie t
The FSO will have a small tender vessel to assist withupick the hose to enable connection.

3.4.3.4 CALM Buoy and Mooring Arrangements
Support vessel/s (likeln installation vessel (ISV)) will be mobilised to the field.

There are two options for moarg the CALM buoy gravity anchors and drilled and grouted anchor
piles (refer Sectiod.3.8for option analysis).

If the gravity anchor option is selected, the gravity structures (steel or concrete) will becldwad
positioned on the seabed. The two mooring chains attached to each basket will be lowetesl to t
seafloor, then ballast (anchor chain and/or weights) will be lowered into the gravity structures until
the design weight is reached.

If drilled and groutd ancho piles are selected, a shallow hole will be drilled off an ISV, which the
casing is lowerethto. Grout is then pumped inside and around each casing to attach it to the
substrate.

During the mooring installation, the CALM buoy will be floated pasition, and appropriately

secured to a support vessel. Transponders may be used to accuratélgmptse CALM buoy and
mooring system. Transponders are attached to temporary clump weights and then lowered onto the
seabed, which are recovered once GALM bug and mooring system is installed.

AMU-000-ENRROO1 Revisioi2
14 August 2020 Page [119



:( Amulet Development: Offshore Project Proposal

Once the mooring system is in place, the two mooringreh&iom each gravity anchor or casing will

0S NBGUNARSOSR FNRBY (G(KS aSFHFt22NJFyR GKS 3N} @AaGe |
support vessellikely an AHT). Once capacity is confirmed, the mooring chains are connected to the

floating CALM baoy.

At completion of connection to the CALM buoy, each mooring chain will be tensioned at the CALM
buoy to the design requirements.

Diving may be requireduding irstallation / decommissioning of the flowline and CALM buoy
system.

In additionto the CALMdz2 8 = dzLJ 2 GKNBS RSIFR YIyQa IyOK2N&E 6
Area, for support vessels to moor to. These will be clump weights, installeappprtvessels. They
will be retrieved at decommissioning.

3.43.5 FSO

As the base cas¢he FSO will be mooreda hawsetto the CALM buoy and operate as the storage
and offtake vessel during themuletDevelopmentNote that if the shuttle tanker option is seled,
anFSO is not requirethowever theshuttle tankers will connect to the CAldoy in a similar
manner. In this case, no installation or commissioning is required.

The FSO will undergo any required refurbishments at a regional fabrication yard and pre
commis$oned before it travels to the Project Area.

In the event of a&yclone, the intent is for thenarinehose to be disconnected from the CALM buoy
and reeled onto the FSO, before the FSO sails away to a safe loBasksto FSO operation from
cyclme willbe managed through the implementation of a cyclone managemét, getails of this
plan will be described further in the future EP.

The disconnection process (after displacement of the oil in the flowline, but prior to arrival of
cyclone) will tpicallybe (subject to FEED)

1 oilin flowline is displaced to the FS&hd flowline is filled with inhibited seawater or PFW

support vessel attends the CALM buoy

disconnect (atdnd NB I {0 4G /! [a YR NBO2@OSN) GKS cé¢ Ff2
FSO will receer fullhose length on board (recovery reel)

= =4 =4 =

FSO will move forward tslacken hawser line

9 disconnect hawser at CALM and recover the hawser via the hawser winch line to the FSO.
Reconnection will be reverse of the disconnection procass the flowline cotents (inhibited
seawateror PFW) would be displaced to the FSO featmentin the bilge system, then discharged
QELERNI GlFyl1SNBER Attt O02yySOG OAl | mMuHé Ft2FGAy3 &
by hawser line to the FSO, apdtentially toa tug / support vessel for the duration of offloa@

small tender vessel will likely assist the pigk of the mooring hawser and export hose and enable
connection.

Emissions and discharges during commissioning are the same as during theoopeiréte FSO
(refer Section3.4.6.3.

3.4.4 Operations
Activities associated with the operations phase udet

1 hydrocarbon extraction
1 hydrocarbon processing, storage and offloading
i inspection, maintenance and repair
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T well intervention/workovers.

3.4.4.1 Hydrocarbon Extraction

Once production begins, hydrocarbons from #heulet and Talismareservoiswill flow up the
wellbore to the MOPU production facilitieShe well stream will be separatéato oil, water and

gas, and edtstreamtreated on the MOPU, and then discharged within application specifications
Control of all the systems, including the downhole systems, will be via a control and safeguarding
system on the MOPU

As the dry tres fa Amulet areon the MOPWonducta deck there will be no routine discharges to
the marine environment as part of normal operation. The downhole safety valve will likely be closed
circuit, but even if not, it will discharge to the annulus of the well aodthe marine environment.

If sulsea trees are used for Talisman, small quantitieswolbsea control fluid hydraulic fluid will be
discharged from the trees during routine valve operations.

3.4.4.2 Hydrocarbon Processing, Storage and Offloading

The primary cotrol and monitoring of the proceswill ke undertaken from a dedicated Central
Control Room (CCR) eitherthe MOPU or thd=S{(in the case of the MOPU being not normally
manned) The secondary production module control and safeguarding sysit@rr§ace willalsobe
located onthe MOPU.

Theproductionmoduleon the MOPLEomprisesthe key process systems summarised @ble3-14.

Non-process related utilities and activities on the MORLUj(accommodation, sewage treatment
refuelling are describd inSetion 3.4.6.2

Table3-14 Key Process Systef@verview

Production and The production and injection manifold providesnnectons for allassociated
Injection Manifold flowlines from the wells.
Production The main 3 phase production separator, which separates:
Separator w oil to the Crude Processing Stream
w water to the PFW Treatment System
w gas to Gas Treatment.
Crude Oil Processing Likelycomprishg: Crude Heater, Second Stage Separator, Crude Oil Rundown
Cooler, and Oil Export Pumps for export to the FSO via the export flowline.

The export crude to FSO is monitored for crude oil quality via a crude oil sampl
collection point forlaboratory tesing.

PFW Treatment This systememoves entrained oil from the produced water to achieve the desig
Systemincluding specificationfor overboarddisposal or injection Likely comprising:

disposal and w free water knock out (KO) drum

injection

w produced waer pumps

de-oiling hydrocyclone
degasser vessel/tank

discharge pipe

produced water injection pumps

Cooling Water Seawater.

System

€ € & € € ¢

Hypochlorite system will inject chlorine to protect the seawater cooling
system from biofouling. Residual chlorinédlwe dscharged overboard as pa
of the cooling water discharge stream.
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w Residual chlorine levels will be monitored and routinely mairgeinot to
exceed 2,000 ppb at the point of discharge.

w Higher concentrations of up to 5,000 ppb may occur at tirifesyok dosing
is required.
Fuel Gas System Separated gas from the Production Separator provides the facilities fuel gas
requirement (opton selected for use as described in Secddhl).
Fuel gas users inde:
w gasEngine Generator set [for power generation]
w purge gas for:
o flare gas header
o PFW treatment package
w pilot gas for flare gas ignition
w fuel gas for Heat Medium System heater
w sparge gas for produced water treatment package (if required).

Heat Medium Provides process heating duty which may be required for:
Ystem w crude oil stabilization
w fuel gas preheating
w and/or to improve crude oil separation.
The heater can operate on dual fuel, primarily produced gas with a diesel/crud

option.
Flare Systemad The flare disposal system includes the flare ignition panel and flare tip. The flar
FlareBoom boom will be cantilever type (nominally @ m), wih a hinged base connection t
facilitate stowage of the boom during extreme weather event, or priokiOPU
movements.

Flare tower will be set at an angle betweerf4& 6(° to the horizontal; with
expected flare tigheight~75 m above sea level.

Pilotwill have an autégnition system.

Refer to Sectiod.3.1for the gas management strategy; which has identified
continuous flaring as the selectegtion for excess gas (after fuel gas usage).

Flaring is expected to peak €t.2 MMscf/ d (allowing for fuel gas usaga) the
commencement of production fd8-9 months then then decline as the reservoir
depletes to end of field lifeSystem capacity rates are described @ble3-15.

Seawaterlnjection A seawater injection water system may be required for the Aatfigld. This will
Water System consist of seawater lift pumps, filtration, eexygenation and a biocide system.
Inject for voidage displacement at maximum 30,000 bwpd.

Talisman subsea The Talisman subsea tieback system consists of thewfiolg alditional
tieback system (if components:

used) Talisman subsea trees (production wells)

jumper connections from subsea trees to manifold

Talismammanifold to commingle productiorrém nearby Talisman wells
production flowline from Talismamanifold to MOPU to transportdids
Talsmanserviceumbilical from MOPU to Tiaiman nanifold for
control/power.

=a =4 -4 -4 =4

Chemical Injection = A chemical injection package can inject fbkowing typical chemicals:
System 1 demulsifier

1 corrosion inhibitor

1 scale inhibitor
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antifoulant

defoamer

oxygen scagnger

biocide

MEG

methanol (likely commissioning only).

E R

The oil will be exported vitne flowlines and floating export hose to the FSO farage, and
ultimately offloading to an export tanker (or direct to shuttle tanRers

Table3-15provides themaximum expectegroduction rates and specifications of oil, gas and water.
Refer toSectiord.3.1for the comparative analysis of different gas strategies, &adton 4.3.3for
PFW options.

Table3-15 Maximum Production System Capacitp{l, Gas and Watgr

Produced Oll 25,000 BOPD Targetspecifiation 0.5 vol% water
Produced Gas 25 MMscf'd Excesgyasto be flared
ProducedFormationWater 30,000 BWPD Oikin-Water ofless thar29 mg/L
Injection Water System 30,000 BWPD Filtered and deoxygenated

3.4.4.3 Inspections

Inspections are required to pvent the deterioration ofequipment andnfrastructure which could
lead to asignificant failure Inspections will alsmaintain reliability and performangelus ensure the
safe and reliable operation of the facilitpspections will be undertaken atgalar itervalsas
determined by the maintenance management plan.

SQubsea componerst(includingsubsea treesflowlines, moorings, anchors, MOPU legs, F&) will
be subject to inspectionsvhich willlikely be completed by support vessels and ROVs

Subga nonitoring may includéout is not limited to:

9 cathodic protection surveys

fluid leaks

general visual inspections foathage and missing items
marine growth and fouling

seabed scouring

= =42 =4 =4 =4

wall thickness measurements.
Top side inspectionmayinclude:

corroson protection (including painting and anode replacement)
cycling of valves

pressure and leak testing

rotating equipment

= =4 =4 = =

ultrasonicwall thickness testing
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3.4.4.4 Maintenance and Repair

Maintenance activities will be required to ensure the continued safe andefti operation of the
MOPU CALM buoymooring arrangementand FSQand Talisman subsea tieback system (if
required) Maintenance and repairs will be both part of a regular inspection campaign and will also
be an outcome of inspection results as discusseSedion 3.4.4.3

Typical maintenance and repairs undertaken which may also have an environmental impact include:

1 anode replacement

cathodic protection system maintenance

flowline repairs

flowline stabilisatio

generd subseanfrastructure servicingincludes leak testing)

= =4 =4 =4 =

general topside servicing (includes welding, cutting, blasting, spray painting, deck cleaning
valve changeut, fabric maintenance

1 marine growth removal

1 removal of fishing neter other maine delris

1 re-commissioning (similar t8ection3.4.3.
In the case of disconnection for a cyclone, the floating marine hose is recovered onto the FSO, and
the subsea flowline is shilh andremains in place othe sealed.

In the event of flowline failure, the flowline may need to tegpaired, which involves similar activities
to decommissioning, and feommissioning (refer t&ectiors 3.4.5and3.4.3.

If modificationsor repairsare requiredto the equipment on the MOPU or the FSO facililasng
the life of theAmuletDevelopment, then this would a follow a similar process to insiattathook
up and commissioning.

Divingoperations may be required for subsea inspections or maintenance.

Prior to cessation of productiothe marine systems of the MORAdIl require reactivation, in
preparation for relocation to the next field, includipgeparing the jackup legs This willbe a
specific program of works akin to nemoutine maintenance.

3.4.4.5 Well Intervention
Well intervention is the ability to safely enter a well for purposes other than drillisgally to:
SOl fdzr S | g Stfdmpace O2Y RAGAZY 2 NJ LISNJ
I remove obstructions
1 stimulatethe wel
91 repair well casing
9 replaceelectric submersible pumgéselected
Well intervention generally occurs within the wellbaed involves specific types of tools that can
be delivered down the inside the well.ihcludes activities such as:
9 slicklne / wireline / coiltubing operations
1 well testing and flowback
1 well workovers (mechanical or hydraulic)

The frequency of well intervention activities dependsvesl performanceNo well interventionsare
planned however, for the purposes of this ORsiassimed thatone or twomay occur over project
life. The activities are similar to those described under DrillBertion3.4.2).
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The worst case would be an unplanned intervention wheseof kill fluid may be reuired, which
may be dischargeduring well clearup and flowbackat an estimated maximum 127260m3.
Howeverthe completiors willbe designed with appropriate nipple profiles for isolation plugisch
that intervention can occur withoupumpingkill fluid into the well.

For the base case, intervention of the Amulet wells would be undertaken from the MOPU. However,
during the production phasehe Talisman wells would require either &Mwith well intervention
equipment or a separate MODU taénveneon the subsea treg(Section 4.3.3)

3.4.5 Decommissioning
Activities associated with decommissioning include:

1 plug and abandon development wells
I removal of subsea infrastructure

9 disconnection oMOPUandFSO

9 conduct adeft survey

For the base case, P&f theAmulet wells will be completed by the MOPU (prior to departure from
the field).The preferred methodo P&A the Talisman welgill be using tle MOPU, which will have
P&A capability, prior to the MOPU departure to the nexidfieHowever the P&Amay ale be
undertaken byeither an ISV with well intervention equipment, or a separate MODU to intervene and
P&A the subsea trees.

During operations, KATO will monitor the field production rates to determine an appropriatefend
fief R f A T SOni# é degoRssidding window has been determined, planning would be
finalised to execute the move frolimuletto the next field An inspection and cleanp will be
undertakenof subsea infrastructureefore production is shuin, anticipated asthree to sixmonths
before production ceases. Production will only be simubnce all the appropriate processes,
contracts and so on are lined up to execute P&A, decommissioning and the relocation.

The base case foedommissionings complete renoval of allabovemudine infrastructurefrom
the Project AreaThe facilities (i.e. MOPU, FSO) and sanfrastructurewill be reused at the next
field (i.e CALM buoy anthooring system)However thereis an option to potentially leave some
smallinert seabed fixturesn situ, sud asgrout bags, concrete mattress and clump weights.

3.4.5.1 Inspection and Cleaning

Aboutthree to sixmonthsbefore decommissioning, an inspection will be undertaken of subsea
AYFNI &0§NHzOG dzNBE | y R (i KFSO,\BgelficallyioR thelotatalde BysténicS a ht | |y
including:

1 legs of the MOPU

1 hull of the FSO

1 CALM buoy

1 mooring arrangement (CALM buoy, mooring legs, gravity anchors)

TheMOPU exportlowline will be inspected and treated onshore, as the spare will be usttkat
next field. TheTalisnan subsa tieback subsea infrastructuvdll be inspected and treated onshore
and may be refurbished for future use.g.Talisman productiofiowline). Note, there will be
regular inspection of the marine and export hosksing the operations phasé@hese maye
changed out during the operations phase and/or between fields.

Depending on the results of the inspection, removal of marine growth on subsea infrastructure and
wetsides may be undertaken in situthe Project Are, prior to demobilisation andedeployment at
the next field Diving and ROV operations may be required.
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As the biofouling on the honeybee system would be acquired over the project life at the same

location as the cleaning is undertaken (i.eAatuletP2 2 SO0 | NBI 0 ZregobnaR A & O2y aAiAR
biofouling. The Antfouling and inwater eaningGuidelines Commonwealth of Austtia 2015)

provides guidance on cleaning methodologies appropriate for different types of biofouling and types

of anti-foul coatings.

Cleaning may includesemethods:

9 brushing

9 soft tools (clothes, squeegees, wiping tools)
1 water jet and air jet (blast) systems
1

technologies that kill, rather than remove biofouligg.g. heat (steam or heated water), or
suffocation (wrapping iplastc or canvas).

Infrastructure sich as he marine hoses and mooring chains mayéteieved andcleaned orthe
deck of the FSO or a support ves#eso, the material will be collected and disposed of
appropriately onshore.

The Talisman subsé¢i@back infrastructure (if used) is not oc&latable. There may be some cleaning
of lifting points before recovery, but not to the same extent as for the honeybee production system
infrastructure. The Talisman facilities will be recovered to the surfackremoved to shore.

3.4.5.2 Well Plug and Abandonmeat
Thehoneybee production systemmeansthat all infrastructurecanbe recovered andthe Amulet
wellsg A £ £ obBfore theMQRUdemobilises from the field.

If the subsea tieback option is selected T@isman, the preference is to use the P&A caljigltuf
the MOPU to also P&A the Talisman wells, after Amulet. This will involve the MOPU transiting to the
Talisman field, positioning over each subsea well sequentially to P&A each well. In summary:

1 MOPUwiIll disconnect from the Amulet location as f@ection3.4.5.4and be towed by B
AHTs to the Tamanlocation

1 MOPU will bgoositioned at eaciidismansubsea well (similar to the MODU as described in
Section3.4.3.)

T MORUJ will P&A Tadman wells as per below overview.

Well P&A procedures areedigned to isolate the well and prevent the releadevellbore fluids into
the marine environmentDuring abandonmentement and/or mechanical plugs may be set within
the wdlbore to install a permanent reservoir and surface barrier. Otaivities may include:
9 install atemporaryisolation plug in wellbore
remove dry tree or subsea tree (for Talisman tieback option)
installation of BOP
isolate all reservoir and productia@ones vith cement plugs
recover upper completion (production tuk
set permanentcement plug just belowhe mudline
remove the BOP stack

=A =4 =4 =4 =4 4 =

cut conductor at mudlineandrecover sectiorio MOPU.

However, there is also an option for the Talisman well P&fetandetaken by either an ISV with

well intervention equipment; oa separate MODUIf a separate MODU is used to P&A the Talisman
wells, it will be towed to the Talisman site and positioned as per SeBt#bf.1 and P&A as per the
overview above.
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It is estimated that P&A would take totwo weeksper well.

3.4.5.3 Removal of SulmaInfrastructure
The OPGGS Act (Sect®f2(3)) states that a titleholder:

Wydzaid NBY2@S FNRBY GKS A GiHe§uiphediind other £ & ( NHzO i dzl
LINP LISNII @ GKFEG A& ySAGKSNI dzZASR y2NJ (2 0S8 dzaS|
However, this obligation is subject to other provisions of the Act and allows titleholders to identify
and seek approval for alternative arrangements.

TheMOPUexportflowline and riserwill be flushedwith inhibited seawateor PFWand recovered to
the FSO and storeds the flowlineand any power and communication cables exeled up, this
water is dischargettom the flowlinesto the marine environmat, comgrising a total of~59 m3for
the subsea flowline, marine hose and export hoBeeywill berecovered onto a storage reel on a
supportvessel, ready for redeployment at the next fieldonshore storage

For the Talisman subsea tieback optionpélihe Talisman infrastructure will be recovered from the
seabed at cessation of production. The Talisman production flowline will be flushed with inhibited
seawater to theFSO (via th#1OPU. It will be disconnected from the manifold and MOPU and
recoveral onto astorage reel on a support vessel, ready for inspection and onshore storage. The
Talisman service umbilical will also be disconnected and recovered onto a storage reel on a support
vessel, ready for inspection and onshore storage.

The shorjumpers willbe disconnected from the subsea trees and manifold and recovered to

surface. Finally, the Talismaranifoldand subsea treewill be lifted to surface, in reverse to the
installation methodologyy the ISV, MOPU or MODU (depending which id i@eP&A of

Talisman) The recovered subsea trees, flowline, service umbilicals and manifold will all be inspected
and treated onshore.

The CALNbuoy, gravity anchorsnd chainsand DMAswill beretrieved, in a rgerseof the
installation methodologySectios 3.4.3.4and3.4.3.3, usinginstallationsupport vessels and an
ROV.

If drilled and groutechnchor pilesvere used, the mooring lines will be cut off below the moelli
Thegroutedpileis left in situ below the seabed.

Anchor and seabed infrastructurem@val will require activities being undertaken at or near the
seabed, and removal of marine growth in situ will result in material falling to the seabed. Therefore,
there isthe potential for localised seabed disturbance. During anchor decommissionirigs chay
require cutting, resulting in metal shavings and other minor waste.

The base case for decommissioning is complete removal of all abodkne infrastructurefrom

the Project Areafrom both Amulet and Talismailowever, there is potentigl a needo leave

some smadlr inertseabed fixtures in situ, such as grout bags, concrete mattress and clump weights
(subject to other provisions of the OPGGS Altese maller dojects can be difficult to retrieve. In

this case, approval under tt@ommonwealtiEnvironment Protection (Sea Dumping) Act 1981

would be soughprior to decommissioning.

In generalthe removal of subsea infrastructure mmclude:

9 displacement ofhydrocabons in theTalisman production flowlinwith treated seawater to
the FSQvia the MOPU)followed by depressurisation

1 displacement of hydrocarbons in tiOPU exporflowline with either treated seawater or
treated PFW to the FSO, folled by depessurigtion

9 disconnect all subsea jumpers (between subsea tree and Talisman manifold)
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1 disconnection, removal and recovery of the MOPU export flowline and the Talisman
production flowline from the seabed onto a support vessel

9 disconnection, remaoal and reovery d the Talisman service umbilical from the seabed onto
a support vessel

recovery of the Talismamanifold

recovery of floating marine hose

retrieval of any flowline stabilisation

recovery of the CALM buoy and mooring system, and graasgd anchos

if drilled and grouted anchor piles are used, cut off mooring lines below mudline
1 removal and recovery of Talisman subsea trees (after well P&A).

It is estimated that flushing of thielll production systen{including Talisman subsea tieback syst
to the FSO wald take approximateljour weeks, and recovery of the subsea infrastructure
approximatelyfive weeks.

=A =4 =4 =4 =

3.4.5.4 Disconnection of FSO and MOPU
The FSO and MOPU will disconnect in a reverse of the installation methodology (S24tidriand
3.4.3.9, using support vessels and an ROV.

Following the disconnection of the ext hose and mooring hawser, these will be reeled onto the
FSO for stowage and-tese at the next filel, andthe FSO will sail away.

Following P&A of thdmuletwells, and disconnection ddll flowlinesand service umbilicalshe
MOPU will disconnect by:

1 stowage of the conductor deck and flare boom (into sailing position)

1 jack down MOPU, float and recaviegs

1 tow MOPU away from fieldsing2¢3 AHTSs.

Theaht ! Q& Y NR yrgedioh&dadvatdpripitd decommissioningnd relocation
including preparing the jaelp legs and propulsion systenand potentially other maintenancé his
will be undetaken n situ at the Project Area, before demobilisation.

Jacking down and demobilisation of the MOfRtn the Project Areds expected to take-3days

If the MOPU is used to P&A the Talisman wells, after disconnection from the Amulet site, it will be
towed to the Talisman location, and will be positioned as per Se&iér2.], jack down and P&A the
wells as per SectioB.4.5.2

Following P&A of the Talisman wellsettll OPU Wl disconnect from Taéaman as per the above
overview, and be demobilised from the Project Area.

3.4.5.5 Asleft Survey

A seabed survegf the Project Area will be undertaken following retrieedlubsea infrastructure
andfollowing demobilisation of thtAOPUand FSO

3.4.6 SupportActivities

Supportactivitiesassociated with the projects are likely to include facilities, vessels, helicopters
ROVsand diving with varying requirements depending on project phabak]e3-16).

The manning strategy will be determined in the FEED phase, with either the FSO or MOPU housing
the majority of personnel.

For the purposes of this OPRe total potential manning has been assumed (e.g. for calculation of
wastewater discharge volumgdvianning will peak during drillingnstallation and commissioning
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activities, and decommissioningnd will be the lowestluring normal operation§i.e. production
phass.

Table3-16 SupportActivitiesfor eachProjectPhase

MODU \Y N N
if required if requirect
\Y
MOPU . . Vv Y Vv
if requirec?
FSO \% \Y
Survey Vv
vessel
Supply Vv Vv Vv Vv
vessel
Support Standby \
vessels = Vvessel if requirec®
AHT \Y \% v \%
if required
ISV \% v \%
if required*
Tankers V
Helicopters \% \% \% \%
ROVsand Diving V \% V V \%
Tot_qI_POB qf 30 60
facilities during 30 160 60 ) .
phasé +80 if MODU = +80 if MODU
Approximate 7 months
Duration 1 month 4months 3 months 1.5¢4.5years 3 months

1if MODU is used for well intervention and/or decommissiopiriBalisman

2if MOPU has drilling capability

3LT C{h A& &aStSOGSRY Al oAttt KI Oferequied &40 NB&OdS
4if an ISV is used for Talisman well intervention, if required

SR2Say Qi AyyeddeldzivtSermatrtidtly in Project Area

6 contingentinfill drilling campaign-4 monthsduration (ifrequired).

w
<
T
u»

3.4.6.1 MODUOperations

Aseparatejackup rigmaybe usedfor drilling, and restricted to the drilling phasenless the
selected MOPU has drilling capability

A jackup MODU would be required, due to shallevater depths. During drilling the nominal POB
would be ~100.If the Talisman subsea tieback apt is ised, he MODU would be alongside the
MOPUat Amuletfor approximatelyfour months and then located in the Talisman field for a further
three monthsduring drilling the initial campaigand fourmonthsfor the contingent infill campaign
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(if required). If the extended reach drilling option is seted for Talisman, the MODU would remain
adjacent to the MOPU for ~7 months for the whole initial drilling campaign.

If extended reach wells are feasible for the Talisman development from the proposetd MOP
location, then he MODU would be alongside the MOPU for approximatelyenmonthsduring
drilling the initial campaign

A separate MODU may be uskxl the Talsman welldo conduct well intervention during
operations, and/or for P&A during decommissian
Non-drilling activities occurring on the MODU include:

9 bunkering / bulk transfer of fuel, chemicals, and supplies
9 transfer of waste to supply vessels
9 discharge of:
0 sewage, greywater and food waste
o cooling water and reverse osmosis (RO) brine
0 deckdrainage anl bilge
1 helicopter operations~5¢8 round trips per week from mainland to facilities).

3.4.6.2 MOPUOperations

The MQPU jackup platform will be used throughout all phases of the developnm@ssumed
~fiveyearg. Thebase case ifor a separate MODU toonduct diilling operations through the MOPU
conductordeck; rowever, the MOPUtself may have thecapabilityto drill. TheMOPUhas P&A
capabilities, and the infrastructure is describiadsection3.3.2

Dependingon themanning strategy selected, the MOPU will have betwe@r6@ POB(peaking
during hookup, installation and commissionindf) the MOPU itself has drilling capability, the
normally manned POB during drilling wouldugeto 150.

Nonprocessing activiés occuring on the MOPU include:

91 bunkering / bulk transfer of fuel, chemicals, and supplies (anticipat&dimes per month)
9 transfer of waste to supply vessels
1 discharge of:
0 sewage, greywater and food waste
0 cooling water and RO brine
0 deck drainage andilge
0 produced formation water
1 inspection, maintenance and repair activities
1 helicopter operations+5¢8 round trips per week from mainland to facilities)
1 crew transfer by vessel

3.4.6.3 FSQOperations

The FSO will enable-field hydrocarbon processing, storaged expat. It is expected thaoffload
via a visitingexporttankerwill occur eveny5¢20 days and isexpected to take-48¢72 hours

Depending on the manning strategy selected, the FSO will have betivesemd 30 POB(peaking
during commissioningnd decommissoning).

The FSO widldjust ballast tdkeep within stability range as the storage fills up and then add ballast
during offloadto export tanker
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Non-processing activities occurring on the FSO include:

1 bunkering/ bulk transfer of fuel, chemicalsnd suppies (anticipated2¢3 times per month)
9 transfer of waste to supply vessels
9 discharge of:
0 sewage, greywater and food waste
0 cooling water andRO brine
0 deck drainage and bilge
1 maintenance operations

9 vessel positioninddw speed thrustersc to maintain direcion, as position is maintained by
mooring to the CALM buoy

91 helicopter operations~5¢8 round trips per week from mainland to facilities)
9 crew transfer by vessel
Note if the shuttle tanker option is selected, an FSO is not required.

3.4.6.4 Vessel Operatins

Vessés will be used throughout all phases of tAmuletDevelopment. The expected vessel types,
numbers and specifications is providedTiable3-17. An estimated frequency of transit from the
Project Area to pat is provided.

Supply vessels are expected to operate from local regional ppdgsExmouth, Onslow, Dampier) to
transport fuel, stores, waste and specialist supplies such as cement aidydriilds.

Activities occurring on the vessels whilesteinclude:

91 bunkering / bulk transfer of fuel, chemicals, and supplies to facilities
1 transfer of waste from facilities
1 discharge of:
0 sewage, greywater and food waste
0 cooling water and RO brine
0 deck drainage and bilge
1 vessel positioning
1 anchoring.
Vessels magnchor within the Project Area, if they are onsite for a few days, to save on fuel usage.

Vessels may also hesedto undertake various inspection, maintenance and repair activities, within
the Project Area.

Vessel transiting to and from the Project Area enanagd under theCommonwealtiNavigation
Act 2012and thereforethis activity isexcluded from the scope of the OPP.

Table3-17 Summary of Support Vessel Requirements

Survey | One vessel expected for Site survey onth. 1 x round tripduring Typically
vessel | geophysical / geotechnical Project life 30POB
surveys.
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Supply | Itis expected that there will = Project life~5 years Drilling, Hookup, Typically

vessel | be onesupportvessel during Installation and 12POB
production operations. Commissioning phase: per vessel
There would be additional 1 3 xround trips per
supply vessel/s during week
installation and/or drilling Operations and
phases. Deconmissionng:

1 1 round trip per
week

Standby = Only required for shuttle If required, duration 1 x round trip during = Typically

vessel | tanker option (i.e. not ~1.5¢4.5 yearsduring Project life 5POB
required for FSO). operations.

Tug A tug may be used to tether | If required, duration 1 x round trip during = Typically
export tankers while they are ~1.5¢4.5yearsduring Project life 12POB
connected to the CALMuoy = operations.
or FSQthough this role may  on an intermittent basis
bg undertaken by the (expected-16 times
primary supply vessel. over field life)

AHT 2¢3 AHTSs are expected to be Drilling Drilling: Typically
used to tow the MOPU and ¢ quration7months,  § 4 x round trips 12POB
MODU into position during and additional (mobilisation and = Per vessel
hook-up, and again for 4 monthsif second demobilisation of
decomrmss!onmg and campaign is the MODU,
demobilisation. required assuming two
i.e. potentially 6AHTSs Hookup, Installationand drilling campaigns;
altogether. Commissioning; and Hookup, Installation
If well intervention is Decommissioning: and Commissioning
required for Talisman,-3 9 duration3months and Decommissioning
AHTs may be required to tov for each phae. phase:
the MODU . .

€ Operations: 1 4 xround trips
1 duration ~1 month eachphase
(well intervention) (mooring system)
Operations:
1 1 xround trip
(wellintervention)

ISV One ISV for commissioning = Hookup, Installation and Hookup, Installation | Typically
and decommissioning of Commissioning; and and Commissioning = 60¢
CALM buoy, gravity anchors Decommissioning: and Decommissioning 80 POB
andflowline. 9 duration 3 months phase:

If well intervention is for each phase 1 2xroundtrips
requiredfor Talismanone Operations: (mooring system
ISV with wé intervention duration ~1 month and flowline)
packagamay be required (well intervention Operations

1 1 xround trip
(well intervention)
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3.4.6.5 Helicopters

Helicopters are the primarprm of transportfor personnelto be carried to androm the MOPU or
FSOIt will also be the quickesind pretrred method to evacuate personnel in an emergency.

During hookup and commissioning is expected that there will bene to tworoundtrips per day
from the mainland to the facilitiesk-or steady state operationthere may bdive to eightround
trips per week but this may be subject to operational requirements

Refuelling of helicopters offshois not planned tdake place offshoreHelicopter flights willikely
operate froma regional airport in th@orthwestof WA

3.4.6.6 RO\ and Diving

ROV operions may beconducted throughout all phases of tihenuletDevelopmentsuch asite
surveys, installationhookup and commissioning, operations (inspections, mainteesand repair),
subsea valve operations, recovery dropped objectd decommissionindROVs mayalso be used in
an unplanned everguch as a loss of well control

Transponders may be uséat positioning during ROV activitiebransponders arattached to
temporary clump weights and then lowered onto the seabed, which are recovered onceQdM
is nstalled.

RO\ are notrequired topark or mooron the seabed

Divingoperations may be conducted throughout all phases ofAneuletDevelopment such as site
surveys, installation, hoeltp and commissioning, operations (inspections, maintenancerapail,
subsea valve operations, recovery of dropped objecis decommissioing. Diving may also be used
in an unplanned event such as a loss of containment from a flowline.
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4 AlternativesAnalysis
The OPGGS(E)R requires that:

Wt HABA (f) describany feasible alternative to the project, or an activity that is part of
the project, including:

0] a comparison of the environmental impacts and risks arising from the project or
activity and the alternative; and
(ii) an explanation, in adequate detadfwhy KS £t G SNY I GA @S 61 a yz2i

This section addresses this requiremégtundertaking amnalysis of the feasible alternatives to
the:

1 project concept $ectiord.2)
1 design and acitities of the seleted corcept Sectiord.3).

4.1 Background

4.1.1 History

Production Licence W8&:L was granted by the Joint Authority on 8 November 2010 fuerand of

21 years to previoustle operators. Skye Energy Pty Ltd acquirethiihe Santos Limited and the
Tap (Shelfal) Pty Ltd interests in the Amulet title (&/8) in 2018.Also in 2019, the Kufpec (Perth)
Pty Ltd interest in Amulet title (W:8-L)was sold to Tamarind Amulet Pty Ltd. Subsequently, both
titleholders became wblly owred subsidiaries of KATO, meaning KATO owns 100%-8fl\WWA

The Amulet field forms part of a portfolio of small fields that KATO tplaievelop via the honeybee

produch 2y &d&aiGSyo I NBftFGSR FTAStR -4R).Thelpkevou®a LI2 NIi T ;
titleholder [Hydra Energy (WA) Pty Ltd] had undertaken comprehensive concept select and Front

End Engineering DesigrREED) work on the honeybee production syst€iTO took over as

titleholder of WA41-R in 2019, and hdsrther progressed tis work TheCorowa Development OPP

(KATO 220j) was submittedo NOPSEMA in August 2019.

Since acquisitionf the Amuletfield, KATO have reviewed development studies in all disciplines and
concurred that thehoneybee production systerwonceptrepresentshe bestproject development
solution (Sectior8). KATO intends to mature the design to deliver dditpurpose production

system which can be sedfor short periods and relocated allowing for capital costbéaminirised

at each field and prompt removal of all permanenftastructure, thereby allowing stranded, sub
economic or previously considered immaterial oil assets to be developed

KATO consideretthesealternative development concepts féimulet

Honeylee prodiction systemincluding MOP(selected)

Subsea to shorénot selectedy

Subsea tieback to an existing facilitywt selectedf

Fixed Production, Utilities and Quarters (PUQ) Platform andii@®elected)
Fixed Wellhead Platform (WHP) and FR®Dseleted)

FPSO and Subsea Walbt selected)

Do not undertake the developmeifhot selected).

KATO has expanded its assessment to include the subsea tieback to an existing facilithaakd tie
to an existing shorbdased facility options as they arepresented by regional field development
analoguesand therefore worthy of consideration.

=A =4 =4 =4 =4 4 =

“Altery I G A @Sa RSy 20GSR giddbkHydkg Q 6SNB y20 ARSYGAT
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YI ¢h KIFa&a dzaSR | & RNJ héuseleiatzrién todnfoid|the hsdessinént of thelsed A Y
alternatives, presented iBectior4.2.

KATO did not evaluate the WHP and FPSO aptithiiist technically feasible and possessing some
meritsin terms of well intervention, it represented a significant increase in infrastructure above an
FPSO and subsea wells, forawvtvas consideed onlymarginal gaindue to the small reservoir size
and small field life oAmulet Furthermore, the environmental implications of installing and
subsequently removing fixed steel structures at frauletlocation were deemed adequately
addressed vialte compaative evaluation of the PUQ Platform option.

Talisman Field

The Talisman field is also located within \8/A and is less than 5 km to the west of the Amulet field.

The Talisman field has been produced, but in 1992 production wasrstthe fied

decommh adA2ySR FyR GKS gSffa tg! QRd® 3H2KS FASER KI &
Due to its proximity to the Amulet field, KATO may choose to reinstate production from the Talisman

Field (remaining resace betveen 2.5 4.0mmbbls). The Talisman field is not econoas@ stand

alone development; however it may provide incremental improvement to the Amulet Development.

The comparative assessment of the Amulet Development only considers whether amyahali

dewelopment is precludedlhe alternatives for Talisman fiedgvelopment are evaluated in Section
4.33.

4.1.2 Comparative Assessment Process

4.1.2.1 Overview ofDecisiormakingProcess

Y ! ¢ h Q Z&d Auti@ldiiased, team has been able to rapidly progress theetmeri planning

work since acquisition in 2018his team is fly accountable for the key development decisions
capturedinthissectiory ! ¢ hQ& Ay (iSyd A& F2NJ 6KS RS@OSt2LIYSyid Vv
an Asset Management Team, thereby ensudagtinuity of ownership of these development

decisions through théfe-of-field for Amulet, andto develop subsequent fieldssingthe Honeybee

production systentoncept

¢2 AadzZlR2 NI (GKS RS@OSt2LIYSyid (SIFYQa Safcddied > Y! ¢h
of their joint venture partner Tamarind Resources (aaimd).

CKSNEF2NES ¢FYFNAYRQ& CRidgufedl) Hasheed tsedidvie vdatisidd G St N2
making process.
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KATO has consciously placed thej@ecbin recyclemode, since it is strongly believed improvements
can be made on the both the Concept Select and DefinedHEED) phaseosk undetaken by Hydra,
as well as wishing to substantially progress regulatory consents prior to entering a rPeifsee

(i.e. FEED) phas#herefore KATCronsiders theAmuletDevelopment tdbe in the latter stages of
Select, represented by the red dinnFigure4-1.

Throughout recent development planning, a series of worksivegre held to challenge the concept
and key components. The outcome of these sessions is incorporated into Sécfansi4.3.

Where key decisionsere made, either as a mult of peer review during workshops or the
development work carried out thouse, thesevere captured in Decision Notes to ensweoncis
and transparent record, both as good practice and in support of any external review the
Development may be subjedéo.

4.1.2.2 Assessment Criteria
Toconduct a comparative assessment of the alternatives, KATO has identified key drivers for
consideratio:

9 envionmental

9 economic

9 technical feasibility and safety

1 social.

Table4-1 provides the specific criteria identified for each driver, which were considered by KATO as
part of the decisiormaking process to iderfyi the optimal concept for develapgthe project.

Theassessment is carried out in two steps

1. Undertakea comparative assessment of théernativesagainst environmentatriteriato
identify the options with the least environmental impact

2. FRurther assessalternativesagainst theother criteria(economic, tehnical feasibility and
safety, and social driverdp justify the final selected optian
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Table4-1 Key Assessment Criteria used in tAssessmenof Alternatives (as relevant)

Driver Criteria

Physical presence 1 Seabed disturbance
1 Interaction with marine fauna (vessel movements)
Emissions 1 Underwater sound emissions
I Atmospheric emissions
9 Light emissions
Introduction of IMS 1T IMS
Discharges 1 Plamed liquid and soliddischarges and waste
1 Unplanned discharges and accidental releases
Lifecycle 1 Holistic consideration of relative l#ef-field impact spanning both
environmental infrastructure construction, kplace footprint, production operabns ard any
impacts abandonnent legacy

Schedule Risk 1 Ability to meet the development timeline
Cost Risk 1 Economic viability

Future Flexibility Risk 1  Ability to accommodate future development including-iies for other fields

Safety Risk 1 Inline with industry standards and good practice

Operability and 1 Technically feasible and ability to operate and maintain
Feasibility Risk

Technical Readiness 9§ Project considers an acceptable technology readiness level (FRL)s &
method of estimating technology maturity of Critical Technology Elements

(CTE)
Constructability, 1 Ability to construct
Reusability and 1  Ability to relocate and redeploy
Decommissioning f  Ability to deploy as generic design at futureiltiple loations: plant, process.
Feasibility personnel

1 Simplicity of returning the site to natural conditions

Socioeconomic 1 Avoidance/minimisation of impacts to other industry
Impacts 1 Avoidance/minimisation of impacts to fishery resources
Reputation 1 Reputation and ommunity expectation

1E.g. Subsea fimckto existing facility concept compared to using a MOPU; cumulative impact of total project is greater
than just the MOPU in this case due to increased seabed disturbance.

Table4-2 shows the qualitative ranking scale used in the comparative assessment and is aligned with
the KATO Environmental Risk Matrix (Sec8prin order to allow more differentiation between the
alternatives, the risk levels of the KATO Environmental Risk Matrix have been further broken down
as shown irFigure4-2.
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Table4-2 Qualitative Ranking Scaléor Assessmenbf the Options

Qualitative | Qualitative Risk/ | Description

1 Very low impact/ Environment/Financial/Business/Heakimd Safety Very low
risk impact/risk.

Environment:Limited less than minor impact localised or temporary ¢
non-threatened sped@s, haitat or environment.
2 Low impact/risk Environment/Financial/Business/Healtimd Safety Very low
impact/risk.
Environment:Limited minor impact localised or temporary on ron
threatened species, habitat or environment.
2 Moderate impact/ Envuronment/Financial/Business/Healtand Safety Low to Medium
risk impact/risk.
Environment:Minor to moderate impact localised @hort term on
species, habitat or environment.
High impactfrisk/  Environment/Financial/Business/Healtéind Saféy Medium to High
barrier to impact/risk.

development Environment:Serious impact localised and long term or widespread «
short term on speies, habitat or environment.
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Figure4-2 Qualitative Ranking Scale Agnmentwith KATO Environmental Risk Matrix
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Likelihood ==

Permanent
environmental
landscape-scale
impact over
extensive arez 6
Permanent loss of
ecosystem or
extinction of
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Severs or
extensive impact;
widespread and
persistent on
ecosystem or
threatened
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Major impact;
widespread and
long-term on
ecosystem or
threatened
species.

Serious impact;
localised and long-
term; or
widespread and
short-term on
ecosystem or
threatened
species.

Moderate impact;
localised and
short-term on
ecosystem or

threatened
species.

Limited/minor
impact; localised
and temporary on
non-threatened
species or their
habitat.
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Extremely
unlikely

Rare or unheard of

Medium

Medi

Very Low

Very unlikely Unlikely

Exceptional
conditions may
allow to occur

Reasonable to
expect not to occur

Likely

conditions may
allow to occur

Very likely

Conditions may
reasonably allow to
oceur

Almost n

pected to occur

Medium High High
Medium Medium High High
Medium Medium High High
Medium Medium High
Very Low Very Low Very Low
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Qualitative
Risk/ Impact

Very low
impact/ risk

Low impact/
risk

Moderate
impact/ risk

High impact/
risk/ barrier to
development

Description

Environment/Financial/Business/Health and Safety Very low
impact/risk.

Environment: Limited less than minor impact localised or temporary
on non-threatened species, habitat or environment.
Environment/Financial/Business/Health and Safety Very low
impact/risk.

Environment: Limited minor impact localised or temporary on non-
threatened species, habitat or environment.
Environment/Financial/Business/Health and Safety Low to Medium
impact/risk.

Environment: Minor to moderate impact localised or short term on
species, habitat or environment.
Environment/Financial/Business/Health and Safety Medium to High
impact/risk.

Environment: Serious impact localised and long term or widespread
and short term on species, habitat or environment.

Qualitative Ranking Scale
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4.2 Analysis of Concept Alternatives

KATO hafurther considered development options and undertaken a comparative assessment
OAY Ot dzZRAY 3 || Wy2 RS@OSE2LIVSYidQ 2LWGA2y0 G2 ARSYGAT
schemaic and brief overview of each concept

The supporting comparative assesent of the concepts against key criteria is detailed in

Table4-1.

Concept & No development has not been evaluated further. The falisin Governmg G Qa Y I Yy RI G S
is to develop offshore oil and gas resources; specifically, to increase investment in petroleum

development in Commonwealth offshore areas. The Government recognises that investment in this

area provides benefits to the Austrati @mmunity through taxation revenues, employment,

regional development and enhanced energy security.

In order to satisfy offshore permit retention lease requirements, KATO have an obligation to develop

any commercially viable hydrocarbon reserves. Ia tuntext, theWy 2 RS @St 2 LIYSy d Q | € ¢
not consistent with the legal obligations and commercial objectives of K&iddwvas not considered

further.
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Table4-3 Concept Alternative®verview

Concept Oveniew Key Activities

Selected c.oncegt dgscribed In detail in Sectidh ) ~ Mobilisation and installation of the jaakp MOPU and potentially a separate MODU (Secti@b),
Uses a selinstalling jackup MOPU and MODU to drill and support up to four productio interconnecting flowline, CALM buoyS® /shuttle tanker (Sectiort.3.7).

w.ells. ) o ) ) Production, workovers and P&A will take place from the MOPU.
Ol _prpductlon, water treatmentwatgr injection,well control, flaring and oil export Production export via subsea flowline to CALM buoy for export.
facilitiesare located on MOPU topsides. . .

Gas flaring (Sectioh3.1).

Export of treated crude oil is via a flowline to a CALM buoy, and offtake vi FSO
xport of treated crude oil is via a flowline to a uoy, and offtake via an C p&A of the wells by MOPU.

direct to a shuttle tanker. o i ) )
Talisman cabe dther reached by extended reach drilling or a subsea tieback solution The facilities (MOPU, flowline, CALM and FSO) willfleated, recovered and redeployed tite next field.

Uses a MODU and support vessels to drill and installesupeduction wells, control

system and gathering system. Mobilisation of semsub or jackup MODU for inllation, workover and decommissioning of subsea wells.
Well fluids exported via a pipeline to shore. Any subsequent workover and P&A requires additional mobilisations of a rig.

Gas may be separated subsea arahsported via a separate pipeline or comingled in a Ingallation of subsea trees, ~13n of subsea, processing, pumping, flowlines, pipelines and umbilicals,
single multiphase pipeline. shore crosing

Pipeline and umbilical crosses the shito a production facility where the well fluids are Incremental increase in onshore processing, storage and export facility.

separated, gas dehydrated, stabilised, stored and exported. Incremental increase in onshore utilities including wateatment, well control systems, emergency flares,

Export of treated crud is via road tankers. power generation, oil loading facilities for export.

Talisman as increased subsea tieback facilities.

Uses a MODU and support vessels to drill and install subsea productioncastts)| Mobilisation of semisub or jackup MODU for drilling of the subsea wells.

system and gathering system. Any subsequent workover and P&A requires additional mobilisatfanriy.

Well fluids are exported via a flowline and riser system to an FPSO facility wherelthe |nstallation of subsea trees, subsea flowlines and control systems with support vessels.
fluids are separated, stabilised and stored. Mobilisation and installatin of the FPSO.

FPSO utilities are water treatment, well control systems, flare, power generaiion, Installation of mooring piles and mooring system using support vessels.

offloading facilities.
Export via shuttle or export tanker.
Talisman as increased subsea tieback facilities.

Gas flaring (Sectioh3.1).
Flowline/s, umbilical/s and FPSO mooring system removed by vessel.

A MODU is used to drill and install dry tree production wells. Mobilisation of jackup MODU for drilling of the platform wells.

Uses a PUQ platform including topsides and jacket. Any subsequent workover and P&A requires additional mobilisation of a rig.
Oil production, dehydration, water treatment, well contr@aring and oil export facilities Construction and installation of a PUatform jacket using HLV /supporéssels.
locaed on the fixed platform topsides. Depending on export options selected:

Export of treated crude oil is via either: { installation of CALM buoy, FSO and offtake system

1 an FSO moored on a CALM buoy and offtake system  installation of subsea storage system

1 subsea storage system to shuttle tanker  installation of pipeline to tie into existing pipeline.

i tie in to existing oil pipeline system. Gas flaring (Sectioh3.1)

Talisman ca be either reached by extendedaehdrilling or a subsea tieback solution.  pjatform and flowlines are removed using HLV / support vessels, with limitesergotential.
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This option is identical to either Concept 2 or Concept 3, with the exception that the As per Concept 2 and 3.
production fadities are already constructed and owned by a third party.

Talisman as increased subsea tieback facilities.

Titleholder is required to undertake certain petroleum exploration and production rela No activities.
adivities towards commercialising the resource.
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4.2.1  Comparative Assessment of Concepts

The common activities associated with all the conceygse identified and groupedas shownn
Table4-4.

These advitieswere systematically mappedgainst the environmental driver and key criteria
identified inSectiord.1.2 and the relevant concepts identified.

Note: Some activities depend on sutptions of each concept.

Table4-5 provides the comparative assessment of environmental criteria for each concept.
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Table4-4: EnvironmentalCriteria Rehted to ActivitiesAssociatedwvith each Cacept

Related Physical Presence IMS Risk Emissions and Discharges

Seabed Interaction Emissions | Emissions- Emissions Planned Unplanned
disturbance | with marine - Noise Atmospheric Light Discharges Discharges /

Concept

fauna Accidental
Activity Releases

Geophysical survey 1,2,345 P P P P P P

Geotechnical survey 1,2,345 P P P P P P P

Mobilisation/ demobilisation of rig 1.2.3,4,5 P P P P P
Drilling of wells 1,.2,3,4,5 P P P P P P
Wellcleanup 1,2,34,5 P =] P p

Installation and commissioning of 2.3.4,5

flowlines P P P P P P
Installation of piles and anchors  1,2,3,4,5 P P

Installation and commissioning of 1,2, 3,4 p p p p p P P
production facilities

Installation of mooring and 1,4 p p p p P P
offloading system

Production flaring 1,3,4,5* P P

Produced water treatment and 1,2,34,5 P p P P
disposal

Offloading of oi(offshore) 1,345" P P P P
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Related Physical Presence IMS Risk Emissions and Discharges

Concept Seabed Interaction Emissions | Emissions- Emissions Planned Unplanned
disturbance | with marine - Noise Atmospheric Light Discharges Discharges /
fauna Accidental
Activity Releases
Offloading of oil (onshore) 2,5* p
Plug and abandon wells 1,2,34,5 P P P P p p
Removal of infrastructure 1,2,3,4,5 P P P P p p
Facility operationg, offshore 1,2,34 P P P P P P P P
Facility operationg onshore 2,5 P P P p P
Vessebperations 1,2,3,4,5 P P P P P P P P

*indicates activity dependant on a swiption (i.e. FPSO or onshpre
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Table4-5 Comparative Assessment of Environmental Criteria for each Alternative Concept

Evalated Concepts Qualitative Ranking and Justification

Amulet Development: Offshore Project Proposal

[}
(8]
c
& S_eabed 1  Minimal development footprint
) disturbance
o
©
Q
[
2 o
o Interactlon with 2 FSO, OSV and tankeovements required 1
marine fauna
Em_lssmns- 1  Minimal underwater noise sources 2
Noise
[%2] . . .
c
5 Emissions- Flarlpg of associated gas likely tq be
7 Atmospheric required due toreservoir and topside 1
c facilities constraints.
L
Minor offshore impacts associated with
Emissions- Light 2 physical presence of facility and flare 2
incremental to existing oil developments
Use of local / Australian waters
5 construction vessels. Mobilisation of
o IMS 2  MODU/MOPU IMS risk.
= IMS riskassociated with tanker
movements if not local.
Planned Minor local offshore impacts associated
discharges with produced water, processastewater 2
9 and coolingwater discharge.
)
2
IS
S Unplanned Moderate risk of MOPU, FSO and oil
-‘Dﬂ discharged export loss of containment
Accidental High risk associated with drilling loss of
Releases containment.
©
=
[}
£
_g g Lifecycle Small physical project footprint.
g g. Environmental 2  Facilities redeployed at end of field life.
2= Impact Significant atmospheric emissions.
3
Q2
=
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Subsea and onshore pipelines increase

footprint. ) )
2  Localised development footprint

Shoreline crossing required.
Onshorewater supply required.

MODU, OSV, pipelay and subsea MODU, FPSO, OSV, subsea constructio

construction vessels required 2 and tanker movements

Subsea pumps tgiired to run ° Subsea piling required for mooring syste
continuously during operation. (drill andgrout)

Associated gas may be exported to Flaring of associated gas likely to be
DBNGP. Onshore emissions from powe required. Space and weighot a
generation. Additional power constraint for gas compression
requirements to pump oilo shore. equipment.

Minor offshore impacts associated with
2  physical presece of facility and flare 2
incremental to existing oil developments

Minor onshore impacts associated with
physical presence of faityl and flare

Construction and decommissioning risk
usinginternational vessels. Mobilisation ¢
MODU riskMinor operations risk from

Mobilisation of FPSDendMODU IMS
risk. IMS risk associated with tanker

subsea inspection and maintenance only movements.

Minor localnearshore / onshore impacts Minor local offshore impacts associated
associated with produced water, process 2  with produced water, process wastewate 2
wastewater and coolingvater discharge. and coolingwater discharge.

Low risk of subsea wells loss of

containment / constrained inventory. Moderate risk of subsea wells loss of
Onshore oil storage. Lordjstance containment, FPSO and oil export loss o
trucking of oil increases rigK loss of containment.

containment from an accidental spill. High risk associated with drilling loss of
High risk asociated with drilling loss of containment.

containment.

Large physical project footprint onshore

and offshore. Small physical project footprint.

Facilities not redeployed at end of field 2  Facilities redeployedt end of field life. 2

life.

R Significant atmospheric emissions.
Significant resources consumed for

pipeline construction.

Localised development footprint,
decommissioning required for lower
portion.

MODU, intenational heavy lift vesselnd
barges required. FSO, OSV and tanker 2
movements

Major construction activity over sustainec
period 2

Pilling required (drill and grout)

Flaring of associated gas likely to be
required due to reservoir constraints.

Minor offshore impacts associated with
physical presence of facility and flare 1
incremental to existing oil developmen

Construction and decommissioning risk
usinglarge international vessels.
Mobilisation of MODU IMS risk. IMS risk
associated with tanker movements.

Minor local offshore impacts assated
with produced water, process wastewate 1
and coolingwater discharge.

Moderate risk of platform, FSO and oil
export loss of contament, higher if
subsea tank.

High risk associated with drilling loss of
containment.

Moderate physical pject footprint.

Facilities not redeployed at end of field

life. !

Significant atmospheric emissions.

Offshore pipeline increases footprint.

MODU, pipelay and ssgka construction
vessels required. Additional tanker
movements required

Subsea pumps required to run
continuously during operation.

Gas disposal dependant on existing
facility. Diposal to existing reservoir or
export to DBNGP.

No additional impacts associated with
operation of existing fadtly, may require
incremental flaring if gas export route nof
in place

Construction and decommissioning risk
usinginternational vessel. Mobilisation of
MODU IMS riskncremental IMS risk with
tanker movements at existing facility.

Minimal incremental additional impact
associated with existing facility

Low risk of subsea wells and pipeline los
of containment / constrained inventory.

Incrementaladditional risk associated
with existing facility.

High risk associatedith drilling loss of
containment.

Moderate physical project footprint.
Utilises existing facilities.
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Figured-3 shows the qualitative ranking ee for environmental criteria, for each concept, as
assessed iffable4-5, with the lowest score giving the best outcome.

The comparative environmental assessment shows that the most favourable concept
environmentdly is Concept 5 Subsea tieback to existing FSP@dPxsvith the Concept 1
Honeybee production systemanked secondConcept 1, 2 and 3 are ranked quite closely.

35

30

29
o5 26
25 23 22
2
1
1
0

Concept Ig Concept X; Subsea Concept X, FPSO Concept 4 Fixed Concept & Subsea

Honeybee System tieback to shore Platform tieback to existing

FPSO/Onshore
facility

Quialittive Ranking Score
o (6] o

&)]

Figure4-3 Qualitative Ranking of Enviranental Criteria for Concept Alternatives

The next step of the comparative assessment is to assess the other project drivers and key criteria
(economig technical feasibility and safegndsocia).

This allows a comparisori Goncept 5 and Concept(ds he selected conceptlable4-5 provides
the comparative assessment of other projects drivers for each alternative.
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Table4-6 Comparative Assessment of Economiechnicad Feasibilityand Safety, and Social Criteria for each Alternative Concept

Criteria

Economic

Ability to meet the
development
timeline

Schedule
Risk

Economic viability

X
i)
[
@
o
O
5 Ability to
o & accommodate
52 future
2 development
@ including tiesins of
LL

other fields
Technical Feasibility and Safety

In line with industry

2
kol standards and gooc
s practice
2 2 Technically feasible
<IN
(@) LL
Technology
[%)] .
@ readiness levels
£ (TRL) (Note TRL ar
s a method of
@ estimating
8 technology
£ maturity of Critical
o Technology
= Elements (CTE) of
program.
o o Feasibilityto
X £ construct, and
Z =& redeployasa
B = @ generic design.
< ©
5@ E
235
3 >3
5 A
@)
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Less time to convert rig than build
platform. Provides option to drill and
produce from same platforroffers
further compressed schuile.

Economic developmerdgoncept. Lower
CAPEX option with ability to redepltry
the next field allows for develapg small
reserves volume.

MOPU may be remobilised to future
development or sold at end of field life.

Offshore personnel required to operate

production facilities.

No major feasibility issues. Some
topsides weight and space constraints

Minimal novelty.

Ability to use MOPU for well
abandonment. 100% of facility
relocatable.

Amulet Development: Offshore Project Proposal

Evaluated Concepts Qualitative Ranking and Justification

Onshore approvals and construction
likely to add 2¢24 monthsto schedule.

Uneconomic development concept due
to small reservoir volumes

Tie in of other isolated fields ndikely to
be feasible without installation of further 1
offshore processg/equipment

Lowest safety risk offshore, no offshore
manned facilitiesProlonged pipeline
installation campaign.

High flow assurance operability risk of
long subsea tieackg may not be 1
technically feasible

Potentially~40-60 km subsea oil pipeline

to existing facility is a technical step
change and would require significant 2
CAPEX for flow assurance mitiga and
subsea pumping

Additional dilling rig mobilisations
required for installation and
abandonment of wells. Pipeline likely to
be left in situ. Some onshore facilities
may be able to be removed and recycle
Not relocatable

Similar or fewer conversion
requirements toConcept 1

FPSO lease term

FPSO may be remobilised to future
development or lease relinquished at
end of field life.

Offshore personnel required to operate
production facilities. Additional fisea
construction

Common development conceptoN
major feasibility issues

Minimal novelty.

Shallowwater mooring system required 1
for FPSO feasible, but challenging.

Additional drilling rig mobilisations
required for installatbn and
abandonment of wells. FPSO relocatab 4

Mooring piles left irsitu

Uneconomic development concept due
to small reservoir volumes vs cost of
additional subsea mooring infrastructure
(indudinginstallationandrecovery) and

Construction of offshore platform likely
to add 12¢18 monthsto schedule.

Uneconomic development concept due
to small reservoir volumes and not-re
deployable infrastructure.

Tie in of other isolated fields not likely tc
be feasible without installatioof further
offshore processing/equipment

Offshore personnel required to operate
production fadities. Major onand
offshore construction

Common development concept. No
major feasibility issues. Some topss
weight and space constraintSubsea
storage historically problematic

Minimal novelty.

Additional drilling rig required for
installation and abandament of wells.
Heavy lift vessel raobilisedto remove
topsides. Substructure likely to be left i
situ.

Topside reusemay be possible, but
limited opportunities

Not relocatable

1

Volumecompared to riskot appealing
to existing facility owners. Commercial
tolling agreements between existing
facility owner and resource owner
unlikely to be agreed in timely manner.

Third-party tolling rate likely to reduce
likelihood of economic viability

Tie in of other isolatedélds not likely to
be feasible without installation of further
offshore processing/ equipment

Low safety risk, no additional offshore
manned facilities. Incremental increase
in risk at existing facilities.

High flow assurance operability risk of
very long subsea timckg may not be
technically feasible

Potentially>130km subsea oil pipeline
to existing facility is a technical step
change and would require significant
CAPEX for flow assurance mitigation ar
subsea pumping

Additional drilling rig mobilisations
required for installation and
abandmment of wells. Pipeline likely to
be left in situ.

Minimal new facilities to decommission.
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Evaluated Concepts Qualitative Ranking and Justification

Social
Avoidance/
o minimisation of
5,  mpactstootero Minor development footprint with Minor development footprint with Minor development footprint with SIMOPS risk to existini and gas facili
6 g and gas activities inor gevelopment footprint wi Pipeline footprint with some iregration inor development footprint wi inor development footprint wi ) riskto .EXIS.IKDQ and gas taciity
o o ) minimal integration with oil and gas and 2 o ; L 1  minimal integration with oil and gas and 1 minimal integration with oil and gas and 2  during construction/tie in may impact
8 ¢ Avoidance/ f . e with fisheries activities ) . o ) . e . )
5= IO isheries activities fisheries actities fisheries activities facility operations.
o minimisation of
@ impacts to fishery
resources
- Reputation and
8 community . . . ) ] ] ] )
= .
= expectation 3  Flaring of associated gas. 1  Associated gas fullysed 3 Flaring of associated gas p  Suboptions involve either flaring of Sub options involve either flaring of
= associated gas or tie in to existing facilit associated gas or tie in to exigj facility
4
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Figured-4 shows the qualitative ranking score for technical feasibly and safetyyamic and social
drivers, for each concept, as assessedldhle4-6 with the lowest score giving the best outcome.

The comparative environmental assessment shows that the most favourable concept
environmentally $ Concept X, Honeybee production systenanked first, followed by Conceftg
FSPO.

The qualitative ranking for all the other criteria shows that Concep8&ibsea tieback to existing
FPSO/Onshore facility has the secamalst score, mainly due to:

9 technical feasibly of a very long subsea tieback
1 volume vs risk is unlikely to be appealing to existing facility owners, given the small reservoir
size and field fie

1 means that redeployment to the next field (e.g. Amulet) is not feasible without installing
further offshore infrastructure.

30 27
o
S 25 22 23
n
2 20
%
g 15 13 14
)
=
E 10
]
>
C s
0
Concept Ig Concept Z; Subsea Concept  FPSO Concept 4 Fixed Concept & Subsea
Honeybee System tieback to shore Platform tieback to existing
FPSO/Onshore
facility

Figure4-4 Qualitative Ranking of Economic, Techni€aasibilityand Safety ad Social Criteria for Concept Alternatives

Figue 4-5 shows the total qualitative ranking score for each concept against the all assessment
drivers and criteria (including environmental criteria). This clearly shows that Cahgdfbneybee
production systenis the preferred option for all criteria.
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45
40
40 36
3
2
1
0

Concept Ig Concept X; Subsea Concept X FPSO Concept 4 Fixed Concept & Subsea

Honeybee System tieback to shore Platform tieback to existing

FPSO/Onshore
facility

o

Quialittive Ranking Score
o

o

Figue 4-5 Qualitative Ranking of All Criteria for Concept Alternatives

In summary, the alternatives concepts were not selectedHeseprimary reasons:

1 Concept Z, Subsea tieback to shore was not selected ttuthe technical step change of
the very long tieback and its significant onshore and offshore footprint. This option is-hot re
deployable and is not economically viable.

1 Concept & Subsea wiks with FPSO was not selected due to a lack of materialityeo$ize
of the reservoir and the cost of installation and decommissioning of the FPSO mooring
system and subsea wells and production system.

1 Concept 4 Fixed platform was not selected dt not been able to be redeployed and
having a significant cost fostall and decommission and therefore economically unviable.

1 Concept & Subsea tieback to existing FSPO/Onshore facility was not selected due to due to
the technical step change of thenydong tieback and commercial / technical concerns in
accessing tind-party infrastructure Concept deemed unlikely to be economically viable as
brownfield tiesin scope to thirdparty facility likely to be uncompetitive compared to
standalonesolution Cunulative environmental impact is comparable to subsea to shore
(Corcept 2).

A summary of the evaluation outcome is presented @ble4-7.

Table4-7 Summary ofAssessmenbf Alternative Corecepts for theAmulet Development

1 Honeybee 91 Short production lifespan reduces goingenvironmental impacts. V

production system §  Redeployable nature reduces environmental impact bynaving all
infrastructure promptly upon cessation of production, increases
economic viability andlegns with KATO strategy.

Analogueg Stag

and Legendreelt 1 Production tees located at surface reduce construction, operations
installing platform and decommissioning complexity and cost.

(Australia) 1 Economic field develapent concept, lower capital cost than other

concepts except Concept 5.

I Retains opportunity for asgle production and drilling unit further
reducing complexity of installation and decommissioning.
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9 Aligns with industry analogues for small shlived shalbw-water
offshore oil fields.

1 Associated gas management strategy challenging.
91 Allows forextended reach drilling (if proven feasible) for the Talism

tieback.

2 Subseato Shore | High costand not economic. Field size el life do not support X

the cost of subsea development and an onshore profasity.
Analoguec I Large development footprint associated with pipeline and onshore
Macedon facilities.
(Australia)

3  FPSO 1 While redeployable, theAmuletfield size and field life are not X
deemed sufficient to support the costs associated with installation
and recovery of a mooring system and subsea flowline and riser

Analogueg

architecture for a FPSO.
Pyrenees, Van

Gogh (Australia) 1 Re.m.oval for cyclqne eyents further reduces economic viability ove
anticipated short field life.

I Subsea construction activity and faoint result in greater
environmental impact.

4  Fixed Platformto 1 Field size and field life are not sufficient to support the cost of a fix X

FSO, Subsea platform and/or pipeline to existintacility.
sFora_ge or Export ¢ Inability to relocate the facility does not allave development of
pipeline other isolated oil fields.

1 Lower section of fixed platform (and subsea storage tank or pipelil
Analogues; if used) potential to remain in place if lower environmental impact
With FSO: West than removal
Patricia (Malaysia); 1 Allows for extended reach drilling (if proven feasible) for the Talisn
Manora (Thailand) tie-ack
With pipeline:
North Rankin
(Australia)
With subsea tank:
Premier Solan (UK)

5 Subsea Tiebackto q Distance to existing facility mearthis optionwould be technically X
Existing Facility challengingnot feasible requiring the deployment of emergifgew
technology.

Analoguec Greater i Ne.ar_ term ql_lage not available. VoI@mersqsrisk not aligned with
Enfield existing facility owners due to perceived risk of allowtinigd party

entry to owner gerated facilities.

9 High schedule risk for commercial tolling agreements between
existing facility owner and resource owner.

6  No Devebpment 9 Titleholder is required to undertake certain petroleum exploration = X
and production related activitie®wards commercialising the
resource.
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4.3 Analysis of Design / Activity Alternatives

Once the concept has been selected (i.e. Conceptitneybeeproduction systen there are
alternatives to consider for more granular activities, designs and constructethods.

This section describes the key alternative options for design and activities, feeldwed concept.

The key design and activity elems of theAmuletDevelopment that may have potential impacts
and risks on the environment include:

gas strategy

Talismarfield development

Talisman well intervention methodology

produced formation water treatment and disposal

drilling facility

export straegy

drilling fluid selection

mooring of CALM buoy.

The followingsubsections set out the alternatives for these key elements where they are evident at

the current phase of engineering maturity, with each alternative assessed as per the process

describedm Sectiord.1.2 With the exception of the gas strategy, these options are assessed only

against environment criterid & G KSe@& | NB Y2 adf emetiiddogySiatisionS. St Q RS 3

=2 =4 =4 =4 4 4 4 A

A description of the alterative and the comparative assessment is shown for each of these key
design / activity elements.

4.3.1 Gas Strategy

The Amulet field has a likely resource of 6.9 MM3iisman is an already produced oil fieldthw
some remaining oil in place and Contingens®ece of 2.5 MMstb (best estimate). Combined
production is planned to occur forralativelyshort period betweenl.5and4.5 years(for best and
high production estimate respectivelyyVhileneither of the reservoir have a gas ¢apey will both
produce associated gas with the 0lhis gas must be used, exported or disposed of to allow for
production of the oil Figure4-6). The total gas production anticipated-8.65¢0.94 Bcf (for best
and high estimate rgmectively)

As with all oil and gas developments there remains a degree of uncertainty in red@kairiour
until the full production system is put into operatiofiable4-84 dzY Y NAaSa Y! ¢hQad OASs
potential range of gas production at themulg and Talismaifield, at low, high, and best estimates

5 Anticipated Gas Oil Ratio (GORpéEcf/sth.
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Figure4-6 Amulet Hydrocarbon Monthly Production Forecast (at the wiedlad) ¢ Best EstimatgP50)

Table4-8 Range of Potential Gas Production

Plateau oil production rate (bbl/d} 25,000 25,000
GasOil-Ratio or GOR (scf/bbt) 64 64
Peak Gas Production (MMdaf) 1.6 1.6
Duration of plateauproduction (months) 6 8
Total Gas Production (Bcf)* 0.65 0.94
Assumptions:

* based on duration of plateau production and Best Estimate GOR
A numbers from certified reserves report

Table4-9 summarises the design / activity options identified for the produced g§#ioptions were
consideredasstandalone andis a possibleombination with otheroptions For ease of
understandingand comprehension of the assessmeiaich option is presented heiedividually.

For ease of understanding and comprehension of the assessment, each option is presented here
individually. The net GHG emissions for each option have been ¢attulsing the most

conservative P10 basis, shownTiable4-9. Option 1¢ Fuel gas can be combined with all other
options and aggregates the GHG redoicti i.e. if used in combination, Option¢lFuel gas would
provide an additional 0.1 MT G® reduction for each option.
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Given the very st production period, the economically viable alternatives for associated gas
strategy are limitedFor this reasn, greenfield development alternatives with high capital cost
including onshore gas treatment and export facilities to the Dampier to Buriaityral Gas
Pipeline and processing as Liquified Natural Gas are not discussed further.

Table4-9 Summary of Gas Strategy Options

1 | Fuel gas 1 A portion of the produced gas could be used as &das to reduce the amoun
of fuel oil used on the facility for power generation and process heating.

1 Includes the installation of fuel gas treatment facilities on the MOPU and
installation of either dual fuel or dedicated gas fired equipment for power
gereration (internal combustion engines or turbines) and process heating
(boilers or fired heaters).

1 Thisoption would offset the use dfquid fuelssuch as dieselnd reduce
emissions from the facilitto a maximun of ~0.1 MTCQ-e (P10)

2 | Export via I Gas could be exported to an existing facility. Tpigson includes:
pipeline to o installingadditional power generation, gas treatment, compression and
existing gas export facilities on the MOPnd instaling and decommissioning a
treatment pipelinefrom Amuletto the existing onshore gas treatment facilities nea
facility Onslow (430 km of offshae pipeline)

o ortieback to an existing trunkline46/60 kmto the Angel/Okha Facilitigs

9 If feasible export of associated gasould reduce emission by maxmum of
~0.06 MT CQ-e (P10)

3 | Reinjectgasto { Gas could be reinjected to tiroducing oil and gas reservoir formatidn.
reservoir would be injected into the underlying Legendre formation. The Legendre is
directly below the Amulet reservoir but separatey & reasonable shale so wi
not communicate with the Amulet wells. It is also veopd quality and a large
volume. A separate well would be a vertical well, drilled from the MOPU. It
would require high compression to push against a reasonably highyreess
1 Includes the installatiomand operationof additional facilities on the KaPU
(includingpower generation, gas treatmerihjgh-pressure gasompression,
injection facilities) and construction of a gas injection well
9 This option also requires a substal upgrade to thesystems on the MOPU
facilities to cope withhigh-pressure gas jaction system on the topsides.

1 If technically feasibleeinjection of associated gagould reduce emission by
maximum of~0.06 MT CQ-e (P10)

4  Flare I Excessssocided gas is burned via the existing MOPU flare system.

1 CQ-eemissions calculations for this option are based on the production pro
presented inFigure4-6 extending beyond likely economic production cut off
for a total duration of54 months.

1 Flaring would peak &t.2 MMscf/ d (allowing for fuel gas usagdjyring the
initial 6¢9 monthsof production, then decline as the reservoir depletes.
Atmospheric emissions of up to 0.1 MTA20

5 | Gas to wire I Gas could besal as a fuel gas to produce electrigityhich is exported via a
subsea cable to shore. Onshore it is tied into the electricity network.

9 Includes the installation of fuel gas treatment facilities on the MOPU and
installation of either dual fuel or dedited gas fired power generation (internz
combustion engines or turbines).

1 The power export requires instalh a subsea cable to shore. Onshore
switchgear is required to tie into the electricity network
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9 This option would not reduce G@missions from th1OPU facility but if
feasiblemay offseta maximum o0f0.06 MT CQ-e (P10) of emissions from
power generation facilities utilising other fuel sources

New 1 KATO has considerele International Finance Corporation (IFC) zero routin
technologies flaring by 2030 initiative. In line with the IFC publicati@wmnparison of Mini
(Compressed Micro LNG and CNG for commercialization of small volumes of associated
Natural Gas; KATOscreened minLNGand CNG.

CNG / Mini f  Mini-LNG regires the installation of a small gas treatment and liquefaction,
Liquified storage and export facility on a barge, platform or ship.

?S:Ilg‘;‘l gas 1 CNG requires the offshore treatment, compression and export of compress

gas to a dedicated CNG shipnstruction of a receivingetminal and tie into
an existing natural gas pipeline.

1 CNG if feasible could reduce CO2 emissions by a maximud06fiT CQ-e
over the life of the project (P10).

T Mini-LNG (with feed of FtMMscf d) if feasible could reduceng@ssions by a
maximum of .04 MT CQ-e over the life of the project (P10).

Carbon Capture 1 CCSequires the offshoreapture or exhaust gasesemoval,treatment,
and Storage compression and export of compressgeparated carbon dioxidgas to a
(Ccs) dedicatedCO2 pipelin@nd dsposal facilitiegither at the MOPU or export anc

disposal to a third party

1 If technically feasible CCS could remove emissions from heatawer fiired
equipment would reduce emission laymaximum of0.1 MT CQ-e (P10)

Option 6¢ New technologie$CNG/miniLNG) is not considered further ftresereasons:

T

Not economic due to short project life, cost of additional CNG/AbMG infrastructue. The
bestor low estimate for production profile would have to be assumed, as a wiarse
scenario.

FLNG haa high capital costvhich requires extended periods of operation to break even.
Wood Mackenzie (2019a) note that FLNG is likely to be an unetdordevelopment option
for gas discoveries of less than €c5in resource size. Recent screening studiegcate
mini-FLNG is not economic at gas rates of M3@scf d, and that such rates would have to
be sustained for longer periods (yBar9 than anticipated fieldife.

Industry analogues for smaltale FLNG developments are targeting betweerad® tcf

gas resources (Offshore Energy 200/bod Mackenzie 2019). The smallest operating
offshore FLNG facility is producing from a resource ofd,&reakeven for this FLNG

project is forecast to oar after five yearsof plateau production (Wood Mackenzie T9D).
GivenAmuletgas reserve is two orders of magnitude below this size and production of gas
will occur forone to threeyearsFLNG is not a feasible development option.

While the cost of deliered CNG depends on projespecific conditions such as gasume

and composition, the World Bank (2015) concluded in general that marine CNG is not yet
commercially provenQurrently no marine CNG analogua in operation thusit is

concluded that CN@ not feasible for the development éimuletgas.

Recent tudies of CNG haveedtified safety issues which deem the technolagyrently
infeasiblefor the Amulet project.

Option7 ¢ Carbon Capture anstorageis not considered further for these reasons

T

No technology exists to capturedgaust emissioafrom a fare system(the main source of
carbon emissions from the facility).
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1 Carbon capture and storage equipment for capturamgl treating exhaustémissionsrom
the MOPUfired equipmentwould requirea large amount of process equipmeskceeding
the weight andspace allowance ahe MOPU

1 Given the above CCS is not considered technically feasible for the Amulet project.

1 Not economic due to short project life, cost of additio@al $nfrastructure. The best or low
estimate for production profile would have tekassumed, as a worshise scenario

Due to this potential gas production, the design and activity options for the gas strategy present one
of the key potential sources of impacténisk for theAmuletDevelopment
Project drivers were assessed using finecess and criteria described $ectiord.1.2

Table4-10provides the comparative assessment of criteria for each opélosubtotal of the
qualitative score is given for environmehtaiteria, all other project drivers, and a tofak all
drivers; with the lowest score giving the best outcome.
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Table4-10 Comparative Assessment of Environmental Criteria for each Gas Strategy Option

Evaluated Concepts Qualitative Ranking and Justification

Environmental

~40/60 km length of ~130 kmlengthof seabed

. Additional gas injection disturbance and shore

seabed disturbance well and associated crossing associated with

Seabed No additional sabed associated with export . S No additional sabed 9
: . oo L 2 cuttings resulting in 1 3 power export cable
disturbance disturbance pipeline resulting in - . . disturbance L
: . limited minor localised resulting in moderate
moderate localised impact . . . ) . .
. . impact to benhic habitat localised impact to benthic
to benthic habitat .
habitat

Minor shortterm localised Minor shortterm localised Minor shortterm localised
Interaction with impact to marine impact associated with impact to marine
marine fauna No addiional vessel mammals associated with additional time for the No additional vessel mammals associated with
(vessel 1 ovements 1 additional construction, 1 MODU (and spregdo 1 ovements 1 additional construction,

inspection and drill the gas disposal well. inspection and
movement) - . ;

maintenance vessel No additional vessel maintenance vessel

movements movements movements

Minor localised temporary Minor localised temporary
Underwater - . - . . - . . .
sound 1 No additional underwater 4 hoise emissions associate 4 hoise emissions associate 1 No additional unérwater 1 No additional underwater
emissions noise with export compressor with injectioncompressor noise noise

discharge piping discharge piping
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Atmospheric
emissions

Lightemissions

IMS

1

Positive impact: Reductior
in atmospheric emissions
associated with singgas
as a fuel reducing the
volume of fuel oll
required. Fuel gas results
in ~30% less G@ than
diesel. Redues volume of
gas flared by
~0.5MMscf d. Reducion
in emissions of :1 MT
CQ-e compared to faring
100% of gas

No additional light
emissions

No additional IMS risk

AMU-000-ENRROO1 Revisior2
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Evaluated Concepts Qualitative Ranking and Justification

Amulet Development: Offshore Project Proposal

1

Low level of incremental
CO2e emissions from
additional power
generation associated witt
gas compression. Gas
utilised via pipeline
network. ~0.03 MT CQ-e
embodied emissions in
pipeline.Reduction in
emissions of 6.06 MT
CQ-ewhen compared to
flaring 100% of gas

No additional light
emissions

Incremental IMS risk
associated with additional
pipeline construction
vessels

Low level of CO2
emissions from additional
time for the MODU (and
spread) to drill the gas
disposal well.

Lowlevel incremetal
CO2e emissions from
additional power
generation associated witt
gascompression. Gas is
not used Reduction in
emissions of 8.06 MT
CQ-ewhencompared to
flaring100% of gas

Minor shortterm localised
impact to light emissions
associated with additional
time for the MODU (and
spread) to drill the gs
disposal well.

No additional IMS risk

Moderate level of CO2
emissions from burning
associated reservoir gas
during operations
Atmospheric emissionsf
up to0.1 MTCQ-e. Gas is

Light emissions associatec
with continuous flaring.
Near field incremental
light increase not
measurable outside of

Flare visible as a light low
on the horizon up to 3.3

(refer Section 7.1.3)

1 No additional IMS risk

Some additional power
generation associated witt
gas compression. Gased
via pipeline networkNo
reduction in emissions
compared to flaring 100%
of gas.Potential to ofset
~0.06 MT CQ-e of other
facility emissions

No additional light

emissions

No additional IMS risk
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Evaluated Concepts Qualitative Ranking and Justification

25% additional cuttings
with SBM or WBM

Planned liquid associated with gas Increased coolingvater
and solid No additionalemissions or No additional emissions or S gas No additional emissions or . ; .

. . . 2 injection well resultingin =1 . 2 discharges associated witt
discharges and discharges discharges T . . discharges .
wastes limited minor localised energy generation

impact to benthic habitat
and water quality.

Introduces the risk of Introduces the risk dbss
Unplanned No significant additional o . of well containment while No significant additional
pipeline rupture resulting - o .
drilling an additional gas risk of unplanned

No significant additional
risk of unplanned

dlsc.harges and 1 r|§k of unplanned . 2 inloss of containment of s . 1 ) 1 discharges or accidental
Accidental discharges or accidental - injection well leading to discharges or accidental |
hydrocarbon gas resulting " : release
Releases release . " . additional potential release
in an additional impact - .
widespread impact
Moderate physical .
footprint offshore and Modefate physical
I onshore for-2¢4.5years Incremental atmospheric footprint offshore and
Zﬁggehgiga;:nzggizzid of gas production. emissions associated with onsh9re.
Lifecvele from nztural aoffsets Additional resources for additional time for the Moderate level of Additional resources for
ot - ge pipeline manufacture and MODU (and spread) to . o cable manufacture.
environmental 1 liquid fuel use irpower installation 1 drill the aas disposal well atmospheric emissions 2 o
impacts generation. Fuel gas ' dth g P . associated with gas flaring Positive impact reduced
results in ~30% less 66 Positive inpact reduced and the gas compression. atmospheric emissions
than diesel. atmospheric enissions Minor |0Cd|se_d light and from natural gas offsets
from natural gas offsets water qualty impacts. other fuel use in power
other fuel use in power generation.
generation.
Subtotal- 9 15 15 14 14

Environment

Economic
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Evaluated Concepts Qualitative Ranking and Justification

Risk of disruption to
SEAalGAYy3a FIC
current operations of tying
in the small volume of
Amuletgas is grossly
disprgportionate to the

potential financial reward Some additional
of processing the gas. equipment(e.g.
KATO has undertaken compression equipne) Onshore aprovals and
. Planned as base case L e Planned as base case S
Schedule risk 1 schedule preliminary engagements 2 andmodifications 1 schedule construction likely to add
with other facilty required. Additional well 12¢24 months to schedule
operator. Initial feedback required. Schedule delay
is a strong aversion to ~6months
allowing a hottap into
existing facilities given
limited commercial upsie
when considered against
the small gas volumes anc
high risks of tién.
Tieback to shore or )
This option will require existing trunkline is not Not economic due to short Not economic due to short
additional capital cost for economic due to short project life, cost of project life, cost of export
installation of gas project life, and relatively additional well and small . ) cable and small volumes c
) L Low capital cost as this as
treatment systems and ga: small volumes of gas; cost volumes of gas. Injection . . o gas.
) i . . . option utilises the existing . .
. fired utilities. Use of of installing and welland compression o There is no potential
Economic . . AT L ) . o flare. Additional OPEX s
N 2 associated gas will reduce decommissioning pipeline equipmentis the majority 1 . . market within range (<100
viability . : o associated with offsets
operational costs will not be recovered from of the cost. Reduction in : km).
associated with supply of gas sales. Reduction in OPEX associated with required under the ion i
fuel and ﬁ OPEX associated with duction in off Safeguard Mechanism. Reduction in OPEX
uel and any o sets _ass_omate witl re uptlon in offsets associated with reduction
required under the _ reduptlon in offsets required underthe _ in offsets required under
Safeguard Mechanism. required under he Safeguard Mechanism. the Safeguard Mechanism

Safeguard Mechanism.
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Evaluated Concepts Qualitative Ranking and Justification

Relocatiorof other
isolated fields may require

Tie in of other isolated another gas injectiomvell . .
) . . . Tie in of other isolated
fields notlikely to be to be drilled (depending ) )
. . . fields not likely to be
Future Allows for redeployment feasible without on amount of associated Allows for redeployment feasible wihout
flexibility risk of MOPU installation of further gas). Not likely to be of MOPU . .
. ; . installation of further
offshore processing/ feasible without offshore equipment
equipment instdlation of further quip

offshore equipment
(injection pressure)

Technical Feasibility and Safety

Addition of large gas

Addition of small gas treatment, compression Addition of large gas Addiion of medium gas
treatment and fuel gas and exportequipment on treatment, compression treatment and fuel gas
compression equipment MOPU increases andexport equipment on compression equipment
on MOPU increases congestion, introduces MOPU increases on MOPU increases

Safety risk 2 congestion, introduces high-pressure gas hazard 2 congestion, introduces No additional risk 2 congesion, introduces
high-pressure gas hazard on topsides resulting in an high-pressure gas on high-pressure gas hazard
on topsides resulting inra increase to fire and topsides resulting in an on topsides resulting in an
increase to fire and explosion risk. Tin to increase to fire and increase to fire and
explosion risk. pipelinerequires high risk explosion risk. explosion risk.

diving activity.

Gas injection is a feasible
technology. Additional
equipment will introduce
space and weight

Gas export is a feasible
technology. Additional
equipment will introduce

Flaring of associated gas i
feasible. The flargystem
is designed for maximum

Using associated gas for
power generation and

Emerging concept. No
industry analogues to

Operability and process heating is feasible . demands on N\DPU . date. Technically
L2 L space and weight 2 . process upset gas rate in . G
feasibility risk and common practice in concept, potentially o challenging. Facility sizing
. . demands on MOPU L - all cases. No additional A
offshore oil production o . requiring additional ! and gas utilisation trade
S concept, requiring the unit . process systems required,
facilities. strengthening or off.

to be larger. noincrease in safety risk.

compromise on other
equipment.
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Evaluated Concepts Qualitative Ranking and Justification

Some novel components
for power export and long

1 No significant novelty 1 No significant novelty 1 No significant novelty 1 Nosignificant novelty distance subsea power
cable Distance is technical
stepout

Technical
readiness

Some components re Some components Fe

. deployable with MOPU in deployablewith MOPU in
Constructability Redeployable with MOPU Not re-deployable. Site line with honeybee line with honeybee
Reuseability in line with KATO specific. productlonsys_tem . productionsystem
1 development strategy of . concept Additional well Redeployable with MOPU: concept Additional export
Deco_m_r_nissioning honeybee production More dlffllcu.lt to required at each site. o p o ot rf) .
Feasibility system. decommission. More difficult to caple required at each site
decommissior requires More difficult to
P&A of an additional well. decommission.
Social
Restrictions to other
Restricti o oth marine user activities
estrictions to other L
. ) " along cable route while in
Socioeconomic Usmg gas fqr fuel has. a marine user activities _ N . N . construction and
: 1 positive socioeconomic 2 along pipeline route while 1 No additional impact 1 No additional impact 2 ;
impacts ; . ) operation.
impact. in construction and )
operation. Using gas for fuel has a
positive socioeconomic
impact.
Associated gas partially Flaring of associated gas.
. Natural resources not usel
. . . used and available as a - . .
Reputation 1 Associatedjas fully used 1 Associated gas fully used 2 resource for future as efficiently as possible. 1 Associated gas fully used
enerations Integrational equity value
9 ' of flared gas novalued.
Subtotalg 11 27 20 11 25

Other Drivers
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Evaluated Concepts Qualitative Ranking and Justification

Totalc All
Project Drivers

20 42 35 25 39
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The comparative environmental assessment shows that the most favourable concept
environmentally iOption1 ¢ Fuel gasfollowed byOption 5¢ Gas to Wireand Option 4; Flare
Options 2and3 are ranked the same. The key differentiators were seabed disturbance, and
atmospheric and light emissions.

Option 1¢ Fuel gas avoids the greatest amount of GHGs®onis, in compason to flaing the

entire amount.Option 2¢ Export via pipeline andgion 3¢ Reinject gas to reservoir avoid are next
with 0.06 MT C&e), followed by Option § Gas to wire. In comparison, Optiorg4laring of excess
associated gas would emit 1.1 MT £&Cior poject life (Appendix C).

The next step of the comparativessessment is to assess the other project drivers and key criteria
(economic, technical feasibility and safety and socldl)s allows a further comparison of the
options.However, the qualitativeanking against all other criteria shows ti@ption 2¢ Export via
pipeline andOption 5¢ Gas to Wire hee the worst score, mainly due to:

1 not economic due to short project life and relatively small volumes of gas
1 onshore approvals and construction likeb add 2¢24 monthsto schedule

9 additionallifecycle impact and footprint onshore and shore crossing
1

means that redeployment to the next field is not feasible without installing further
infrastructure.

The total qualitative ranking score for each concagainst the all assessment drivers and ciite
(including environmental criterigghows that Option &, Fuel Gas and OptiondFlare are the
preferred option against all criteria.

In summary, the alternatives options were not selectedtf@mseprimaryreasons:

1 Option 2¢ Export toexisting facility vasdeemed unfeasible due to economic factors
Installation of new offshore pipeline and hiatp introduces new risks of pipeline rupture
and greater seabed disturbandg8onstruction of a new pipeline is netonomic for such a
short duraion of gas productionbetweenl.5and4.5yearg and relatively small volumes of
gas.Therisk of disrupigS EA aGAy 3 FlL OAfAGE 26y SNBEQ OdzNNBYy i
volume ofAmuletgasis grossly disproportioria to the potential financiakeward of
processing the giband is notlikely to appeal to existing facility owners, nor the new risks of
conducting éhot tap into an existing pipeline.

1 Option 3¢ Reinject gasvas deemedo pose too great a risk in termg technical feasilbity
and safety; due tehe addition of highpressure gas onto the MOPUriliing of an additional
well introduces substantiahcreased risks associated with a loss of well conirbése
impacts andisks are not considered commenswgatith the relatively small volumes of gas
that may be flared (after fuel gas usageThe Legendrormationis directly below the
Amulet reservoimndseparated by a reasonable shale. The well would be a vertical well
drilled from the MOPU. High prag® compression would be necessary to push against a
reasonably high pressure, adding complexity and safety hazards. However, more broadly,
the increased risks associated withtoss of well controfrom drilling an addional wellis
substantial. Therera alsoincrementalincreasedatmosphericand lightemissions associated
with additional time for the MODU (and spreaat)d operation of the additional facilities.
These impacts and risks are not considered commensurgketiae small volumes of gas
that may be flared (after fuel gas usag€&his option isineconomic due to short project life,
cost of additional well and gas compression equipment.

1 Option 5¢ Gas to Wire was deemed unfeasible due to economic factors pet gioject
life, cost of export dale and small volumes of gaand the additional of environmental risks
from a shore crossing ar@hshore works (and consequent schedule rislgmarket
identified for theelectricity within200 km
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In all cases the smaglroduced volumes of gas expectetdke other alternatives particularly
challenging

In consideration of the comparative assessment against multiple drivers and crit@iadlied-10,
Optionl¢CdzSt DI & Kl & 0SSy aSsSft S atégssptiohsaThi¥dptiohiQ & LINB TS N.
anticipatedto use~0.5MMscf d of produced gas as fuélse of associated gas as fuel gasvimble

option with positive environmental outcomes when compared to using fuel oil for MOPU power and

heat requirements.

However,gas generatedrom oil production will exceed 0/8Mscf d fuel gas demanah the initial
stages of productiontherefore an dternative disposal method is required for this additional gas.

Therefore, Optior ¢ Flare is selected to dispose of the remaindéassociated gas.

KATCconcluded that there were no technically and commercially feasible options for
commercialisation ofhe associated gass the volumes are too small

The potential environmental impact from the selected options is evaluateddtio®e, of which the
key potential aspects are atmospheric emission, and light emissions.

Flaring of associated gdsiring operationswill contribute emissions 0f0.1 MT CQ-e over the life of
the field (refer to Section7.1.4). This is equivalerib the CGQ-e emissions from burning0 ML of
diesel whichis equivalent td.5daysof diesel use emissions from Western Australia (DoEEfR018

Flaringduring initial peak perations,may be visible on the horizon up 8.3 km from the MOPUJ
and is predicted to have no measurable changartibient lightlevels beyond.3km from the
MOPU(refer to Sectiorv.1.3. The visible and measurable charigdight from flaring reduce over
the life of the project as the flare rate decreases (Sectidn3.

4.3.2 TalismanField Development

TheTalismarreservoiris located 3.5km from the poposedMOPU locationwhich is adjacent to
the Amulet field Alternatives were considered as to how to-ieTalisman back to the MOPTwo
options for the tiein methodology were identified:

I Option 1¢ Subsea tiebackystem from Talisman to the MORWA MODU or the MOPU with
drilling capabilities vl drill and insall the Talisman subsea production well/s, control system
and gathering system. This option involves the mobilisation of the drilling facilibeto
Talismarfield, drilling, and installation of subsea production trees, a manifold amgb@r
connectionsand installation of a ~3.5 km production flowline and service umbilical from
Talisman to theVlOPU. Well fluids are exported via a flowline and riser system to the MOPU
at Amulet where the well fluids are processed as normal.

1 Option 2¢ Extended reach deated well/s from the MOPUEXxtended reach well/s may be
drilled through the conductor deck of the MOPU in a similar manner to the Amulet wells.
These extended reach wells are drilled on an angle, once they are below the seafloor, and
will extend the ~3.5 ik from the MOPU to the Talisman reservoir. As per the Amulet wells,
iKSasS ¢gStfa gAfft SIFOK KIF@S I WRNE GNBSQ 20!l i
Both options were considered feasible alternatives and carried over into the comparative
assessment.

Projectdriverswere assessed using the process and criteria described in Sécti@nTable4-11
provides the comparative assessment of criteria for each op#losubtotal é the qualitative score

is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest
score giving the best outcome.
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Table4-11 ComparativeAssessment Aginstall Prgect Driversfor TalismanField Development Options

Criteria

Environmental

Seabed
Disturbance

Interaction with
marine fauna

Emissions Noise

Emissions
Atmospheric

Emissions Light

IMS

Planned
discharges

Unplanned
discharges /
Accidental
Releases

Evaluated Optiong Qualitative Ranking and Justification

Additional seabed footfnt associated
with the physical footprint of drilling on
location at Talisman (~1,5002).

Additional footprint from installation of
subsea infrastructure and tieback
components (subsea production trees, i
manifold, jumpers and ~3Jm production
flowline and service umbilical). Total
additional footprint of subsea tieback
system ~0.05%&m? (including 50%
contingency).

Additional MODU and support vessel
movements required for drilling of subsea 1
well and installation of subsea equipment

Same duration of noise during drilling, wit
emissions occurring at the Talisman 1
location, instead of all from Amulet.

Minimal addfional emissions from short

term addifonal support vessels. L

Minor offshore impactsssociated with
physical presence of additiohsupport
vessels during installation and 1
decommissioning of subsea infrastructure
and MODU during drilling.

No difference identified between options.
MODU and support vessel/s already 1
present in Project Area.

Subsea well control system will discharc
very small volumes of subsea contrc
fluid/hydraulic fluid.

Commissioning of the 3.&m Talisman
production flowline requires an additional
~130 n% inhibited seawater discharged tc
sea; and during decommissioning.

Additional source of drilling discharge
(fluid, cuttings, cement) at the Talismai
location.

Installation of the additional sasea
infrastructure means additional support
vessels are requitg with associated vesse
discharges.

High risk associatl with drilling loss of
containment.

Additional support vessels in field, posing

slightly higher risk of vessel loss of
containment.
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Minimal additional seabed footprint, as
there is no additional infrastructure installe
on the seabed. Incrementaicrease in
extended each well drill cuttings.

No additional MODU movements,
incremental increasen support vessel
movenents during drilling of additional
well.

No additional impacts identified

Minimal additional emissions associated
with the slightly longer drilling time
(extended reach wells).

No additional impacts identified

No difference identified between options.

Incremental increase in well drill cuttings
associated with extended reach drilling.

PaAy3a | WRNE GNBSQ
planned subsea discharges.

High risk associated with drilling loss of
containment.
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Criteria
Drilling ofthe wells at Taéman means an
additional location of drilling discharges
) and greater seabed disturbance from
Lifecycle subsea infrastructure.
environmental 3 . . .
impacts Opt.|0n .hasgrea.ter enwronmentgl mpgct
during installationand decommissioning;
and poorer lifecycle outcomeSubsea
tieback componets arenot re-useable
Subtotal -

Environment =

Economic

) Subsea components to fabricate and inst:
Schedule risk 2

Economic concept. Higher CAPEX option

Economic 2 with addedcomponents and complexity.
viability

Subsea tieback components are not re
Future flexibility 5 useable.

risk

Technical Feasibility and Safety

Additional well head located subsea

Safety risk marginally reduces safety risk.

Operability and No major feasibility issuesdditional

feasibility risk 1 topsides control equipment required for
subsea well control systems

Technical 1 Technially Feasible

readiness

Constructability
Additional components (flowlines,

Reuseab.lllt)-/ 2 umbilical, risers) may not be required in
Decommission future development.

ing Feasibility

Social

There will be an additional exclusion zone

Socioeconomic and cautionary zone around Talisman

impacts 2 during drilling (iraddition to around the
MOPU).
Reputation 1 No difference identified between options.
Subtotal¢ Other
. 14
Drivers
Total ¢ All Project 33

Drivers
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Evaluated Optiong Qualitative Ranking and Justification

No additional riskNo additional
infrastructure to install or decommission.

No addiional impact identified

Economic concept. Lower CAPEX and les:
components. Cost risks shifts from
infrastructure to drilling risk.

No additional impact identified.

Additional well head on MOPU adds
incremental safe risk.

No major feasibility issues, all systems in
place for Amulet wells.

Technical feasibility of the option to be
confirmed during FEED. Likely to be
technically feasible.

Fully reuseable

No difference identified between options.

No difference identified between options.

11

23
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The comparative environmental assessment shows that the faesurable option environmentally
is Option 2¢ Extended reach deviated well/s. The key differentiators were seabed disturbance,
lifecycle environmental impacts and planned discharges.

The compaative assessment of the other project drivers (economic, technical feasibility and safety
and so@l) shows that Optio2 ¢ Extended reach deviated well/s.

The total qualitative ranking score for each concept against the all assessment drivers armal criter
(including environmental criteria) shows that Optioq Extended reach deviated wellis ranled
significantly better than Option ¢ Subsea tieback syste(®3 compared to33).

The preferred options Option 2¢ Extended reach deviation wells from the MOPU. However, whist
KATO have a high confidence that the extended reach Talisman wells delelefrom the

proposed MOPU location, a significant amount of geomechanics study is required to confirm
technical and commercial feasibility, which will not be completed until FEED.

As such, extended reach drilling may not be proven technically feaaideTalisman may be
developed using the subsea alternative, tied back to the MOPU.

Both options are sekted to carry through to FEED. As OptlanSubsea tiebacgystempresents
the greaterpotential environmentalimpact, this has been used as thedimfor impact assessment in
Section?.

4.3.3 Talisman Well Intervention Methodology

If the subsea tieback option is selected for Talisman, and if well intervention is required on the
Talisman wells during operatiorthjs equipment would be required at thEalismarsubsea well
locatiors.

Although the MOPU has well intervention capability, it wobgdvery unlikely talisconnect and
relocate to the Talisman location during project life. Therefore, a separate facilitidvikely be
needed to conduct well igrvention at Talisman (if this nenoutine activity is required).

Two options were considered fdialisman well intervention:

1 Option 1¢ ISV with well intervention packageAn ISV with a well intervention package and
appropriate capability (e.g. a large mopool).

1 Option 2¢ Separate MODUA separate MODU would be towed b 2AHTSs, and jaettown
on location(described in Section 3.4.2.1).

Both options are considered feasible, therefore both alternatives were cathi®ugh into the
comparative assessmen

Project driversvere assessed using the process and criteria described in Sécti@nTable4-13
provides the comparative asssment of criteria for each optioA subtotal of the qualitative score

is given for environmental criteria, ather project drivers, and a total for all drivers; with the lowest
score giving the best outcome.

Table4-12 ComparativeAssessment Againgtll Project Driverdor Talisman Well Intevention Options

Evduated Optionsg Qualitative Ranking and Justification
RN o-ccr icisv v vel erenion paciage  Omenacwobu

Environmental

Seabed 1 No additional seabed disturbance 5 Additional seabed disturbance due to
Disturbance positioning of MODU ogseabed (1,500 A).
Interaction with No real difference identified between 1 Additional increnental vessetelated
marine fauna options. One additional vessel (ISV). movements (MODU and-2 AHTS).
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Evduated Optionsc Qualitative Ranking and Justification

RN o-:cn < sV winwel menventonpaciage  OpionzcMoDy

No real differencedentified between
Emissions Noise =~ 1 options. One additional vessel (ISShort
term (~1 month).

No real difference identified between
options. One additional vess@5V). Shoft
term (~1 month).

Emissims-
Atmospheric

Height of facility lightig on an ISV is lower

Emissions Light 1 than a MODU, and visible for a lesser
distance.

IMS 1 No difference identified between options.

Planned 1 Discharges from one vessel only (60 POE

discharges Shortterm (~1 month).

Unplanned

discharges / Only requires one additional vessel in the
; 1 -

Accidental field.

Releases

Lifecycle

environmental 1 No difference identified between options.

impacts

Subtotal-

Environment
Economic

Similar availability schedule kisor both
Schedule risk 1 options, dependent on availability at time
of intervention.

Economic Likely lowest cost option, dependent on
viability availability andnobilisation cost.

Future flexibility

risk 1 No difference identifiedetween options.

Technical Feasibiljtand Safety

Safety risk 1 No difference identified between options.

Operability and

feasibility risk 1 No difference identified between options.

Technical

. 1 No difference identified between options.
readines
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Additional incremental noise (MODU and 1
2 AHTs)Shortterm (~1 month).

Additional incrementahtmospheric
emissionyMODU and £ AHTs)Shortterm
(~1 month).

MODU has the tallest source of light
(derrick), extending the visible light area
around the Talisman location (~12.6 km).
There are no islands or sensitivebiitat
within this area. Strt-term (~1 month).

No difference identified between options.

Additionalincremental vesselelated
discharges frm the MODU and-2 AHTS
(total of 160 POB). Shererm (~1 month).

More support vessels in the field and the
larger diesel storage capacity on the MODI
pose aslightly greater risk from vessel
collision.

No difference identified between options.

12

Similar availability schedule risk for both
options, dependent on availability at time o
intervention.

Likely higher cost option, dependent on
whether rig of opportunity available (no
mobilisation fee).

No difference identified between options.

No difference identified between options.

No difference identified between options.

No difference identified between options.
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Evduated Optionsc Qualitative Ranking and Justification
i | Option 115V with wellinervenion package  Opion2gMODU

Constructability
Reuseability

Decommission
ing Feasibility

1 No difference identified between options. 1 No difference identified between options.

Social

Socioeenomic 1 No difference identified between options. 1 No differencedentified between options.

impacts

Reputation 1 No difference identified between options. 1 No difference identified between options.
gzg*ret)r;alc Other 9 10

Total ¢ All Project 18 29

Drivers

The comparative environmental assessment shows @jption 1¢ ISV with well intervention
package isankedslightly better than Option 2 MODU, due tseabed disturbance, light and
accidental release.

The comparative assessment of the atlpeojectdrivers €conomic, technical feasibility and safety
and socigl showshat there is no real differentiator between the two options.

The total qualitative ranking score for each concept against the all assessment drivers and criteria
(including erironmentd criteria) shows that Optiof ¢ ISV with well intervention packagg ranked
dlightly better than Option2.

Further design and engineering work are required to understand the benefits and cost of each
option. Therefore, the decisiofor selecton of well interventionmethodology will be based on
technical feasibility, safety and cass evaluatedht the planning stage for the well intervention (if
required).

Both options are selected to carry through to FEED. As Optiai@QDU presents the stjhtly
greaer environmental risk, this has been used as the basis for impact assessment in %ection

4.3.4 Produced Formation Water (PFW) Treatment and Disposal

Produced Formation Water (PFW) is produced asjarbgiuct along with the oil and gas. PFW
contains some of the chemical characteristics of the formation from which it was produced and from
the associated hydrocarbons.

Two options were considered for PFY&#dtment and disposal.

1 Option 1¢ Reinjection:Eliminates discharge of PFW to the marine environment. This
alternative requires installation of water treatment and injection skid, additional power
generation on the MOPU and construction of a water injettieell to a suitable injection
zone. As n®FWwell exigs, a new water injection well is required. Water is separated from
the oil with primary treatment to remove oil and solids and is then pumped into a water
disposal well.

1 Option 2¢ Discharge to ocea Separation of oil and water and treatment of water to
29 mg/L prior to discharge to the ocean. This alternative requires the installation of water
treatment equipment such as eiater separator, degasser, coalescer, hydrocyclone or
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centrifuge units to remove aih-water. Following treatment produced wat& disclarged
to the ocean either at the surface or subsea.

Both options are considered feasible, therefore both alternatives were carried through into the
comparative assessment.

Project driversvere assessed using the process and criteria describ&deition 4.1.2 Table4-13
provides the comparative assaaent of criteria for each optionA subtotal of the qualitative score

is given for environmental criteria, all othproject drivers, and a total for all drivers; with the lowest
score giving the best outcome.

Table4-13 ComparativeAssessmenfgainstall Project Driverdor PFWDisposalOptions

Evaluated Optiong Qualitative Ranking and Justification

Criteria

Environmental

Seabed Minor impact associated with drilling 1
Disturbance cuttings for additional well.
Interaction with 2 Presence of MODU and support vessell/s 1

marine fauna for longer duration, to drill additional well.
Minor increase in noise emissions from
drilling of an additional well, and presence 1
of support vessells.

Emissions Noise 1

Produced water reinjection requires
significantadditional power generation 1
and associated air emissions.

Emissions
Atmospheric

Emissions Light 1 No difference identified between options. 1

No difference identified betweenptions.

IMS 1 MODU/MOPU and support vessel/s alrea 1
present in Project Area.
Minor emissions from drilling of a disgal
Planned .
. 1 well. No producedormationwater 3
discharges .
discharges.
U_nplanned Additional well required. Incremental risk
discharges / . .
. of well loss of containment during 2
Accidental . .
construction and operation.
Releases
Drilling of an additional well means greate
Lifecycle environmental impact during installation,
environmental 3 and poorer lifecycle outcomes, as well 1
impacts components are not reiseable, and there
are additional risks during P&A.
Subtotal-

Environment i

Economic

Reinjection poses the potential need for
remedial actions including additional
topsides treatment facilities, and
potentially additional well interventions
and/or early cessation giroductionc all
of which have schedule implications.

Schedule risk 3 1

AMU-000-ENRROO1 Revisio2
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No impact: No subsea infrastructure

No additional risk.

No additonal risk.

Minimal additional power requirements

No difference identified between options.

No difference identified between options.

Localised temporary impact associated wit
discharge of producetbrmation water to
the marine environment.

Potential for process upset leading to
unplanned discharge of out of specificatior
produced water and localised temporary
impact to marine water quly.

No additional risk No additional
infrastructure to install o decommission.

12

No additional schedule risk identified. does
not require additional subsea equipment ot
wells.
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Evaluated Optiong Qualitative Ranking and Justification

M oooricremeon  OponzDichameroOwean

The cost of a drilling a dedicated water
disposal well and associated surface high
pressure pumping equipment is not cost 1
commensurate compared to the overall
development cost.

Economic
viability

Has a significantly lower capital cost to
reinjection.

Norisk to future flexibility. Aligns with the
Future flexibility 3 Injection well is not relocatable, and woul design philosophy of ConcepigIHoneybee
risk have to be decommissioned. production system, allowing for

redeployment at the next field.

Technical Feasibility and Safety

Additional safety risk of drilling an

Safety risk e additional well.

1 No additional risk.

Reinjection of PFW into the production
reservoir poses additional risks to reservc
2 integrity, oil production and the potential =1 No additional risk.
need for remedial actions, and risk from
drilling an additional well.

Operability and
feasibility risk

Standard practice and readily deployed

Technlcal 2 Stapda.rd practlce and readily deployed 1 design in industryiNo additional equipment
readiness design in industry.
or wells.
Constructability
Reuseability 3 Injection well is not relocatable, and woul 1 No additional riskAligns with relocatable
Decommission have to be decommissioned. honeybee production system concept.
ing Feaility
Social

Socioeconomic

impacts 1 No difference identified between options. 1 No differencedentified between options.

Public may consider discharge to ocean is
Reputation 1 No difference identified between options. 2 the least preferred option due to perceived
environmental impacts.

Subtotal¢ Other

Drivers z o

Total ¢ All Project

Drivers I e

The comparative environmental assessment shows ption 1¢ Reinjection is ranked lower than
Opton2c5 A 4 OKE NES (2 208Fys RdzS G2 GKS AyidNBRAZOSR
well (Table4-13).

The comparative assessment of the other project drivec®omic, technical feasibility and safety
and socigl shows that Option & Reinjection is ranked significantly wordeh Option X; Discharge
to ocean (21 compared to 10), due to the econospincreased safety risks, and worse lifecycle
outcomes

PFW renjectioneliminates discharge into the marine environmehbwevemay result in increased
safety risks, increased chéral usage and reduced production. Reservoir injection is not feasible i
all reservoirs, as such this alternative does not align with the design philosophy of the MODU. The
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cost of a drilling a dedicated water disposal vegltl associated surface higinessure pumping
equipment is not cost commensuraterapared to the overalllevelopment cost.

Therefore, Optiorl ¢ Reinjection was not selectednd Option2 ¢ Discharge to Ocean has been

aStSOGSR Fa Y!¢hQa LINBFTSNNBR aidN}y(iS38 FT2NJtC?
The totalqualitative ranking score for each concept against the all assessmenisiaine criteria
(including environmental criteria) shows that Optiog Rischarge to ocean is ranked significantly

better than Option 1¢ Reinjection (22 compared to 37).

Treatmert and disposal of PFW will result in localised temporary impacts to watditg, which has
been assessed for potential environment impacBection7.1.9 This alternative does not require
additional subsea equipment or wells, has a significantly lower capital cost to reinjectios iand
line with the design philosophy @foncept 1 Honeybee production systemallowing for
redeploymentat the nex field.

Other oil and gas operators in the Carnarvon Basin and North West Shelf successfully meet
environmental performance criteria witthis PFW treatment and disposal strategy

KATO will finalise the produced water treatment strategy includilgction of produced water
treatment technology during FEED.

4.3.5 Dirilling Facility¢ MOPU andSeparateMODU or MOPU with Drillingapability
Two optons for the drilling facilities/ere considered:

1 Option 1¢ MOPU with Drilling capability This alternative ia mobile seHelevating jackup
platform with both drilling, production and export facilities installed. This isnétble todrill,
plug and abadon oil wells as well as produce, process and export oil via a separate catenary
anchor leg mooring (CALM) @y oil export system.

1 Option 2¢ MOPU and separate MODWhis alternative utilises two separate mobile self
elevating jackup platforms. The MOPMlas facilities to plug and abandon wells but does not
have the capability to drill wells. A MOPU is first posed on site with oiprocessing and
treatment andexport facilities pranstalled The export facilities areonnected to a separate
catenary achor leg mooring (CALM) buoy oil export system. Once installed a MODU is set
dzLJ I R2F OSyd (G2 GKS aht! > IyR RNRARffa ¢Stfa
wells are drilled the MODU demobilisd$he MODU would b position alongside the
MOPU forapproximately sixnonthsduring the drilling phase only.

Project driversvere assessed using the process and criteria described in SdclichTable4-14
provides the omparative assessment of criteria for each optidrsubtotal of the qualitative score
is given for environmental criteria, all other project drivers, and a total for all drivert) the lowest
score giving the best outcome.

Table4-14 ComparativeAssessmenAgainstall Project Driverdor Drilling Facility Options

Evaluated Optiong Qualitative Ranking and Justification
QRN o 1< ORU wi Dring capsbity  Opton 2 MORU and separate MODU

Envionmental

Slightly greater physical footprint of jacip

gﬁsatll?ret?ance ;Sollc?thtrilr:\twg?g:;?l(_susoclzéatsec(i~vr?0%?23)/51cal 2 legs for two facilitieg assume double that of
P J pleg ' MOPU alone (~8p0m?).
Involvesmobilisation of separate MODU and
Interaction with -, S - support vessel/s, with potential for fauna
marine fauna j Mo additional risk identified. L interaction; however, as the MODU is under

tow, speed is slow.
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Criteria

Emissions Noise

Emissions
Atmospheric

Emissiois - Light

IMS

Planned
discharges

Unplanned
discharges /
Accidental
Releases

Lifecycle
environmental
impacts

Subbtal ¢
Environment

Economic

Schedule risk

Economic
viability

Future flexibility

risk

Amulet Development: Offshore Project Proposal

Evaluated Optiong Qualitative Ranking and Justification

No additional risk identified. 1

No additional risk identified. 1

No difference identified between
options.Height of MOPU and MODU
facility lighting are assumed to be the
same.

1

Moderate rsk of IMS with mobilisation o

MOPU. 2

Planned discharges from drilling activitie
and vessel systems (cooling water, 1
sewage)

High risk associated with drilling loss of
containment.

No difference identified between
options.

13

No difference identified between

options. Schedule risk aligning drilling
contractor (for personnel) to operate
MOPU rig with MOPU delivery into field 2
and the obtaining associated drilling
regulatory documentation (safety case
and EP).

No difference identified between
options. Higher initial cosbtcustomise
MODU. Higher risk of increasing costs
dueinfrequent use of the MOPU drilling
SljdzA LIYSy i RdzS G2 u
reduced efficiency.

No difference identified between
options.

Technical Feasibility and Safety

AMU-000-ENRROO1 Revisio2
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Minor additional noiseemissions from the
operation of theMODU during drilling (5 to 9
months).

Minor additionalatmosphericemissions from
the operation of theMODU during drilling (5
to 9 months).

No difference identified between options.
Height of MOPU and MODU facility lighting
are assumed to be the same.

Moderate risk of IMS with mobilisation of
MOPU and incremental increase in risk with
mobilisation of additional MODU, although if
MODU already in Australian waters was
available, this would be preferred for cost an
regulatory reasons.

Planned discharges from drilling activities an
vessel systems (cooling water, sewage) for
two facilities, though the MODWould only

be at the Roject Area during drilling (~5
months,and possibly an additional shonths if
infill drilling is requiredl

High risk associatedith drilling lossof
containment.

No difference identified between options.

14

Nodifference identified between options.
Schedule risklgning mobilisation of MOPU
and MODU to field at the same time.
Mitigation usingmud-line suspension
technology.

No difference identified between options.
Increased cost due to mobilisatiaf an
additional facility likelyoffset against a
familiar and efficient drilling contior.

No difference identified between options.
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Criteria

Safety risk

Operability and
feasibility risk

Technical
readiness

Constuctability
Reuseability

Decommission
ing Feasibility

Social

Socioeconomic
impacts

Reputation

Sibtotal ¢ Other
Drivers

Total ¢ All Project

Drivers

Amulet Development: Offshore Project Proposal

Evaluated Optiong Qualitative Ranking and Justification

Less conventionahethodology and

short duration campaign increases
likelihood of safef related issues due to 1
the lack of familiarity with the team and
equipment.

Less conventional methodtugy.

Increased risk obtaining regulatory
approvals to proceed (Safety Case) anc 1
obtaining competent crew for short
duration campaign.

No difference identified between
options. MOPU drilling has slight
increase in risk since equipment not
frequently used.

No difference identified between
options. MOPU drilling equipment-re
used next field. P&A BYOPU both
options.

No difference identified between

options.

No difference identified between
options.

15

28

Separate contracted MODU conventional
drilling methodology in NWS. No foreseen
additional safety risk ovarormal

Separate contracted MODWonventional
drilling methodology in NWS. No foreseen
operability or feasibility risk ovarormal.

No difference identified between options.
MODU drilling equipment more routinely
maintained.

No difference identified between options.
MODU drilling equipment resed next
cugomer. P&A by MOPU both options.

No difference identified betweenptions.

No difference identified between options.

The comparative environmental assessmshbwsthat there is nosignificant environmental
differentiator between the two alternatives'he comparative assessment of the other project

drivers(economic, technical feasibility and safety and social) shows that Option 1 is ranked slightly
worse than Option 2 (15 compared 1), primarily due to the less conventional and short duration
nature of the drilling campaign associated with Optionl, Hralassociated increased safety risks,
operability and feasibility risks.

The total qualitative ranking score for each conceptiasfathe all assessment drivers and criteria
(including environmental criteria) showlsat Option 2 is ranked slightly betténan Option 1.

The total qualitative ranking score for each concept against the all assessment drivers and criteria
(including enironmental criteria) showghat Option 2 is ranked slightly better than Option 1.

Further design and engineering work are reegd to understand the benefits and cost of each
option. The decision for selection dfilling facilitywill be based on technit&easibility, safety and
costas evaluated in FEED

Both options are selected to carry through to FEED. As OptiadQPU ad separate MODU
presents the slightly greater environmental risk, this has been used as the basis for impact
assessment isection?. It is also the base case.

AMU-000-ENRROO1 Revisio2

14 August 2020 Page |176



‘( Amulet Development: Offshore Project Proposal

4.3.6 Dirilling Cuttings Handling and Drilling Fluids Type

Drilling fluids (drilling muds) are used in drilling operaida carry rock cuttings to the surface and

to lubricate and cool the drill bit. The drilling fluids, by hydrostatic pressure, also helps prevent the
collapse of unstable strata into the boreha@ad the intrusion of water from watelbearing strata

that may be encountered. The drilling fluid is weighted to provide a barrier to reservoir fluids and
prevent fluids from migrating to the surface during drilling operations.

The specific type and mix dfilling fluid will depend on the final proposefsign and drilling
requirements encountered on site. WBM will be used in preference to SBM due to their better
environmental performance. The requirement to use SBM is typically associated with technical
drilling needs and drilling safety when encounterichallenging drilling.

There are two types of drilling fluidsvater-based muds (WBM) and synthetiased muds (SBM).
The options thatvere considered are:

1 Option 1¢ Water-based mud (WBMY, WBM is a watepr saltwater based fluid. WBM
combines other addives such as bentonitglay, barite and gellents (e.g. guar gum or
xanthan gum) to make the drilling mud more effective.

1 Option 2¢ Syntheticbased mud (SBM) SBM is a naaequeoushbased fluid such as
hydrocarbon, ether, ester, or acetal rather than watarail. SBM combines other additives
to make the drilling mud more effective such as organophilic clays, barite, lime, agueous
chloride, rheology modifiers fluid loss control agents and emulsifiers. SBpadieularly
useful for drilling in hard substramonditions as may be found Amuletand ensuring hole
stability when deviated hole drilling.

Project driversvere assessed using the process and criteria describ&tatiord.1.2 Table4-15
provides the comparative assessment of criteria for each optiubtotalof the qualitative score
is given for environmental criteria, all other project drivers, and a totahfiodrivers;with the lowest
score giving the best outcome.

Table4-15 ComparativeAssessmenfgainstall Roject Driversfor Drilling FluidOptions

Evaluated Optiong, Qualitative Ranking and Justifican
M el oponzsaw

Environmental

Cuttings likely to accumulate in piles wit Cuttings likely to accumulate in piles with loc

Seabed 5 local disturbance. Sommomponents of 3 disturbance. Some components of SBMs are

Disturbance WBMs may have a long hdifie in the known to have a long halife in the
environment. environment.

Inte_ractlon with 1 No_dlﬁerencadentlfled between 1 No difference identified between options.

marine fauna options.

Emissions Noise 1 g;)tiglrzfserence identid between 1 No difference identified between options.

Emlssmns_ 1 No.dn‘ference identified between 1 Nodifference identified between options.

Atmospheric options.

Emissions Light 1 glgtiglrf]f:rence identified between 1 No differenceadentified between options.

IMS 1 No difference identified between 1 No difference identified between options.
options.
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Criteria

Planned
discharges

Unplanned
discharges /
Accidental
Releases

Lifecycle
environmental
impacts

Subtal -
Environment

Economic

Schedule risk

Economic
viability

Future flexibility
risk

Amulet Development: Offshore Project Proposal

Some components of WBMs likely to be
of low to moderate toxicity and
persistent in the marine environment.

No difference identified between
options.

No difference identified between
options.

10

No difference identified between
options.

No difference identified between
options.

No difference identified between
options.

Technical Feasibility and Safety

Safety risk

Operability and
feasibility risk

Technical
readiness

Constructability
Reuseability

Decommission
ing Feasibility

Social
Socioeconomic

impacts

Reputation

Subbtal ¢ Other
Drivers

1

No diference identified between
options.

Standard practice and readily deployed
design in industryNo difference
identified between options.

Standard practice and readily deployed
design in industryiNo difference
identified between options.

No difference identified between
options.

No difference identified between
options.

No difference identified between
options.

AMU-000-ENRROO1 Revisio2
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2

Evaluated Optiong Qualitative Ranking and Justifican

Sone components of SBMs likely to be of
moderate toxicity and persistent in the marin
environment.

No difference identified between options.

No difference identified between options.

No difference identified between options

No difference identified between options.

No difference identified between options.

No difference identified between options.

Standard practice and readily depkd design
in industry.No difference identified between
options.

Standard practice and readily deployed desi
in industry.No dfference identified between
options.

No difference identified between options.

No differencedentified between options.

No difference identified between options.
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Evaluated Optiong Qualitative Ranking and Justifican
i | oponicwem  oOponzsBM

Total ¢ All Project

Drivers £ e

The comparative assessment shows ttiare is no significant environmental differentiator
between the two alternatives, thougBption 1¢ WBM have a slightly better ranking.

The comparative assessment of the other project drivers (economic, technis#lifiaand safety
and social) showsat the ranking of both options is similar (both ranked 9).

The total qualitative ranking score for each concept against the all assessment drivers and criteria
(including environmental criteria) shows that Optiolq WBM is ranked slightly better than @gn 2
¢ SBM (19 compared to 21).

Therefore, the decision for selection of drilling fluids will be based on technical feasibility and safety,
anddrilling technical requirements. Drilling of tdwle sections will lidly use seawater and/or

WBM, but bottonthole sections and into the reservoir will likely use SBbth options are selected

to carry through to FEED, and a combination of both may be used.

4.3.7 Oil Export Strategy

Qil is exported from the MOPU via a subsea luiygeconnected to a CALM buoy. A vessel
connected to the CALM buoy, where oil is stored prior to transport to an oil refinery. Two
alternativeswere considered for the oil export strategy:

I Option 1¢ FSO and export tankerd\ single FSO moored to thiALM buoy for the duration
of the projectwith trading tankers periodically receiving cargo from the FSO via a flexible
offloading hose.

1 Option 2¢ Shuttle tankers A shuttle tanker attaching to the CALM buoy receiving oil from
the MOPU until its cargo t&s are full. Once the tanker is full tMOPU diverts oil to
onboard buffer holding tank. The shuttle tanker disconneatsifthe CAM buoy and sails
to a refinery. A second shuttle tanker connects to the CALM buoy and oil production is then
diverted fromthe MOPU to the second shuttle tank@ncluding oil in the buffer holding
tank) until its cargo tanks are full and the above process is repedtesthuttle tanker will
stay on location for the duration; and will swap out with the next shuttle tanker duite

As both oil export strategy altertiges are technically feasible a comparative assessment has been
undertaken

Project driversvere assessed using the process and criteria described in SdcfichTable4-16
shows the comparative assessment of the alternativesubtotal of the quatiative score is given for
environmental criteria, all other project drivers, and a total for all drivesith) the lowest score
giving the best outcome.

Table4-16 ComparativeAssessmenAgainstall Project Drives for Oil ExportStrategy Options

Evaluated Optiong Qualitative Ranking and Justification
M oo icromcmponines  OpionzSmmeTames

Envirormental

Seabed

. 1 No impact: No subsea infrastructure 1 Noimpact: No subsea infrastructure
Disturbance

Interaction with One vessel movement per carddo One vessel movement per carddo
marine fauna difference identified between options. differenceidentified between options.
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Criteria

Emissions Noise

Emissions
Atmospheric

Emissions Licht

IMS

Planned
discharges

Unplanned
discharges /
Accidental
Releases

Lifecycle
environmental
impacts

Subbtal -
Environment

Economic

Schedule risk

Economic
viability

Future flexibility

risk

1

1
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Evaluated Optiong Qualitative Ranking and Justification

No difference identified between
options.

No difference identified between
options. The FSO will not be DP, but ma
be under power to keep tension on the
hawser.

No difference identified between
options.

One vessel movement per cargdo
difference identified between options.

The FSO is permanently on location at
Amulet, therefore the usual vessel
discharges would occur for the 2
production life ofl.5¢4.5years. POB is
only ~1%30, so is not significant.

Loss of containment risk from FSO and
exporttanker and export hose.

FSO has greater size of largest storage
tanks.

No difference identified between
options.

11

No difference identified between

options. Slight operational schedule risl

if unable to arrange export t&er prior 1
to FSO tarkops requiring a production
shutin.

No difference identified between
options. Requires more detailed 1
assessment during FEED.

No difference identified between
options.

Technical Feasibility and Safety

Safety risk

Operability and

feasiblity risk

Technical
readiness

1

Option only requires
connection/disconnection from the 1
CALM during cyclone event.

Conventional methodology. Standard o
the NWS.

N

Standard practice and readily deployed
design in industry.

-
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No difference identified between options.
There will likely always be a shuttle tanker ol
location.

No difference identified between options.
{Kdzi Gt S GFry{SNER ¢62YyC
under power to keep tension on the hawser,
while they are on station.

No difference identified between options.
There will likely always be a shuttle tanker ol
location.

One vessemnovement per argo. No
difference identified between options.

No difference identified between options.
There will likely always be a shuttle tanker ol
location, with typical vesd discharges for the
duration of production life.

Increased oil inventory on MOPU due to
requirement for buffer storage tank.

Loss of containment risk from MOPU storage
export hose and shuttle tankers.

No difference identified between options.

11

No difference identified betweenptions.
Slight operational schedule risk if@huttle
delayed and % shuttle tanker reaches tank
tops requiring a production shtin.

Nodifference identified between options.
Requires more detailed assessment during
FEED.

Nodifference identified between options.

Requires connection/disconnection from
CALM at each lifting.

Less conventional methatbgy, introducing
some additional operability requirements.

Whilst less conventizal methodology,
technically feasibility is similajust requires
more connections and disconnections to/fron
the CALM.

Page |180



:( Amulet Development: Offshore Project Proposal

Evaluated Optiong Qualitative Ranking and Justification
i | OptonicFSOandExporttankers  Opton2qShutleTankers

Constructability

Reuseabllllt)./ 1 FSO is rasable 1 Shuttle Tankers is resable
Decommission

ing Feasibility

Social

Souoeconomm 1 No_dlﬁerence identified between 1 Nodifference identified between options.
impacts options.

Reputation 1 No difference identified between 1 No difference identified between options.

options.

Subital ¢ Other
Drivers

Total ¢ All Project

Drivers 20 2l

The comparative assessment shows thare isno significant environmental differentiator
between the two alternativesAs a shuttle tanker will be on station until changeover with the next
shuttle tanker, there is no real difference between thegence of an FSO or shuttle tanker for the
operationsphase, and typical vessedlated impacts.

The comparative assessment of the other project drivers (economic, technical feasibility and safety
and social) shows that Option 2 is ranked slightly wors@ tBption 1, due to the less conventional
methodologyproposed.

The total qualitative ranking score for each option against the all assessment drivers and criteria
(including environmental criteria) shows that Option 1 is ranked slightly better than Opi{{20
compared to 21).

Further design and engineeringprk are required to understand the benefits of each alternative
and, as such the decision for selection of oil export strategy will be based on technical feasibility,
safety and cost.

Both options areselected to carry through to FEED. As OptiarFE5Cand export tankerss the base
case this has been used as the basis for impact assessment in Seciigs also the base case.

4.3.8 Mooring of CALM Buoy

Whiche\er oil storage method is ultimately selected, the catenary anchor leg mooring (CALM) buoy
is a key focus are&ATO has undertaken a range of studies into various technical options for
mooring anchors, which is summarised bel@iydra 2Q.5):

 Option 1¢Anchoringd RNJ 3 | yOK2NBROY ! GAfA&aSa GKS @SaasSt.

o This option is not considered further due to technical feasibility: not feasible due to
insufficient holding capacity and hard substrate conditions limiéinghor embedment.

1 Option 2¢ Suctionanchorpiles: This alternative involves a tulfe.g casingyealed at one
end being lowered onto the seabed, water is then pumped out of the space between the
seabed and the top of the sealed tube to embed it in thetssl. A mooring is then attached
to the top of the tube.

o This option is not considered further due to technical feasibilityeAmuletlocation is
not suitable for suction piling due to theccurrence ohardlayersin the substrate.
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1 Option 3¢ Drilled ard groutedanchorpiles: Installationof piles by usingn installation
support vessel (ISVJhis vessel drills a haleat the pile(e.qg. drill casing} lowered into.
Grout is then pumped around the base of the pile to attach it to the substrate. Aingpsr
then installed on each pil®iles are not relocatabjehe mooring line would beut off
below the mudline at decommissioning
§ Option 4¢Gravityancho®m RS R Yl y Q& I yOK2NDY ¢rivikyd £ G SNI I i
structures (concrete or steeljith a mooring attached being lowered the sea floorthen
filling with ballast(anchor chain or weightsiravitational forces ensure the anchor does not
move.Gravity anchors are recoverable and reusable at the end of field life.

As both drilled and groutednchorpiles and gravity anchoege technically feasible@ comparative
assessment has been undertaken.

Project driversvere assessed using the process amitieria described in Sectiohl1.2 Table4-17
provides the comparative assessment of criteria for each optdsubtotal of the qualitative score

is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest
score giving the best outcome.

Table4-17 ComparativeAssessmenfgainstall Project Driverdor CALMBuoy Mooring Options

Evaluated Optiong Qualitative Ranking and Justification

RN v o< v and Grouted anchorples  Opton acGravty Ahors

Environmental

There will be some direct seabed
disturbance at the Project Area where the
Seabed piles are installed due to cuttings discharg
Disturbance (total of 60m?), however as area does not
intersect environmentally sensitive
habitats, ths impact is low.

There will be a total 0f20m? seabed
disturbance at the Project Area for the thre
gravity anchors, however as area does not
intersect environmentally sensite habitats,
this impact is low.

Interaction with

. 1 No diffeence identified between options. 1 No difference identified between options.
marine fauna

Installation noise emissions from

L . installation vessel and drillin@rilling Noise emissions are from thestallation
Emissions Noise 1 . . 1
would be of short duration as is shallow vessel.
(~25m).
Emlssmns_ 1 No difference identified between options. 1 No difference identified between options.
Atmospheric

Emissions Light 1 Nodifference identified between options. 1 No difference identified between options.

IMS 1 One vessl movement per cargo 1 One vessel movement per cargo

Some minor localised discharges associa

Planned 2 with drilling cuttings an@jrouting, ~45m3 No planned discharges associated with
discharges cuttings per hole. Seawater would be use mooring installation.

to drill.
Unplanned
dlsc_harges/ 1 No difference identified between options. 1 No difference identifiedetween options.
Accidental
Releases
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Evaluated Optiong Qualitative Ranking and Justification

i | Option 36 Driled and Grouted Anchor Pies  Option 4¢ Gravity Archors
. Piles are not relocatable, but the mooring . .
Llfe_cycle chain would be cut offtelow the mudline. Can ea3|_ly l_)e _retrleved when
environmental 2 . . . decommissioningcleaned and reised at
impacts New piles will need t_o be drilled and the next field.
grouted at the next field.
Sub_‘otal - 12 10
Environment
Economic
Drilling and groutingequiresadditional
. workswhichmay impact schedul@&rilling . L -
Schedule risk 2 capability is required on the ISV). Howeve No additional risk identified.
this is not expected to be significant.
Economic g Drilling and grouting required, minor No additional risk identified.
viability additional cost.

Future flexibility
risk

Piles are not relocatablé&ew piles will
2 need to be drilled and grouted at the next
field.

TechnicaFeasibility and Safety

Safety risk

Operability and
feasibility risk

Technical
readiness

Constructability
Reuseability

Decommission
ing Feasibility

Social
Socioeconomic

impacts

Reputation

Subtal ¢ Other
Drivers

Total ¢ All Project

Drivers

1 No difference identified between options.

1 No difference identified between options.

Standard practice and readily deployed
design in industry.

Piles are not relocatable; the mooritige
would be cut off below the mudline at
2 decommissioning.

New piles will need to be drilled and
grouted at the next field.

1 No difference identified between options.

1 No difference identified between options.

12

24

The whole mooring system can be retrieve
and relocated; is aligned with the
honeybee production systenoacept.

No difference identified between options.

No difference identified betweenptions.

Standard practice and readily deployed
design in industry.

Gravity anchors are recoverable and
reusable at the end of field liféligned with
honeybee production system concept.

No difference identified between options.

No difference identified betweenptions.

10

20

The comparative assessment showsre is no significant environmental differentiator between the
two alternativesalthoughOption 4¢ Gravity anchors have a slightly better rankifi compared to
12). Gravity anchors have a lagarea of seabed disturbance, but drilled and grouted angliles
have additional planned dischargedrilling cuttingsand cementand a worse lifecycle outcome as
they are not relocatable.
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The comparative assessment of the other project drivers (egoootechnical feasibility and safety

and socialshows that Option 1 is ranked worse than Option 2, due to the advantages of being able
to re-use the gravity anchors on subsequent fields, and less specialised equipment required (i.e.
drilling capability).

The total qualitative ranking score for each optiagainst the all assessment drivers and criteria
(including environmental criteria) shows that Option 2 is ranked slightly better than Option 1 due to
the advantages of being able to-use the gravity achors on subsequent fields.

Further design and emgeering work are required to understand the benefits of each alternative and
as such the decision for selection of oil export strategy will be based on technical feasibility, safety
and costevaluated furher in FEED

Therefore, the decision for selectiah mooringof the CALM buoy will be based on technical
feasibility and safety, and mooring technical requirements. Both options are selected to carry
through to FEED.
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5 Description of theEnvironment

5.1 Environnent that may beAffected

The environment that may be affected (EMBA) by AmeuletDevelopment has been defined as an
area where a change to ambient environmental conditions may potentially occur as a result of
planned or unplanned activitieff.is notedthat achange does not @alays imply that an adverse
impact will occur; for example, a change may be required over a particular exposuremdloe
over a consistentime period for a subsequent impact to occur.

The EMBA for th@muletDevelopmen extends approximately from noih of Kalbarri to Lagrange
Bay (south of Broomeand offshore into and beyond the Commonwealth waters boundary
(Figure5-1). For the purposes of the OPP, the EMBA associated witArtindet Development has
been demarcated into three sulireas that are used to support impact and risk assessments
(Tableb-1, Figure5-1).

If the subsea tieback option is selected Talisman field developmelisee Sectiod.3.2), there will
potentially befacilities and support vessalmdertakingactivitiesabove the Talisman field.
Therefore, the expected position of the Talisman manifold has been (useddition to the MOPU
at Amule) as a source of aspects for the relevant buffersable5-1.

Table5-1 Description of EMBAnd SubAreasfor the Amulet Development

Description

EMBA This area has been defined as an area where a change to angoieinbnmental
conditions may potentially occur as a result of planned or unplanned activities.

Theouter extent of the EMBA for thAmuletDevelopment idased on the results of
stochastic oil spill modelling of a Loss of Well Control (LOWC) scenaris esptiesented
the largest spatial extent of potential changes to ambient environment conditions fron
aspect.Specificallythe EMBA is based on theroulative extent of 150 model simulations
dza Ay 3 WwWi26Q SELR&dINBE @I f dzSlg/mA@atkdg, 30pghK VY
dissolved and entrained, 1§/m? shoreline) (Sectioi.2.6.2.4 and includes alll
probabilities of exposure.

This modelledarea of exposurewvas then smoothed and simplifigde. additional areas
were incorporated including all coastal areas irrespective of modelling reptdtdefine
the outer boundaryof the EMBAFigure5-1).

Project Area  This area has been defined to include the extent of all planned activities (S8cf)pand
is the area relevant to the impact and risgsessments for all planned and unplanned
aspects (Sectior), with the exception of light emissions and accidental releases.

The Project Area has been defined askarbarea extending around the expected positio
of facilities at Amulet and Talisam®.

Light Area This area has been defined to include the warase extent of predicted measurable ligh
based on planned activities (Sectidl), and is the area relevanbtthe impact
FadaSaaySyid F2NJ LI FYyySR ftAIKG SYAadTady a
This Light Area Isabeen defined as 82.6km area extending around the expected
positionof facilities atAmuletand Talisman.

6 As the position of the MOP&t Amuletand the manifold at Talismaa indicative only at this stage, the identification of
values and sensitivities@luding an EPBC protected matters seama3completed using an additionalkin buffer
around thedefined Project AregAppendixA).
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Hydrocarbon  This area has been defined to include the warase extent of predicted oil

Area concentrations above ecological and/or visual impact values based on planned activi
(Section3.4), and is the area relevant to the risk assesstrienunplanned accidental
releases of oilAmuletLight Crude and Marine Gas Gkctions7.2.6and7.2.7
respectively).
This Hydrocarbon Area has been defined based on the outcomes of stochastic mode
(i.e.it is the cumulative extent of 150/3G@nodel simulations) using exposure values for
each modelled oil component @m? floating, 50ppb dissolved, 10ppb entrained,
10g/m? shoreline) and includes all probabilities of exposure.

Under the OPGGS(E)R, the OPP must describe the EMBA (Re§dém)i, including details of the
particular values and sensitivities (if any) witlthat environment (RegulatiobA(5d)). Identified

values and sensitivities must include, but are not necessarily limited to, the matters protected under
Part3 of the EPBC Act (Regulatiei(6)).

Descriptons of the physical, ecological, social, econcemid cultural environments, their associated
values and sensitivities, and their presence in each of theaseds, are described in the following
sections.

7150 model simulations were run for the subsea releasanftiletLight Crude, ad 300 simulations were completed for
the surface release of MGO (refer to Secti@rd6and7.2.7for further discussion on modellifg
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5.2 Regional Context

The Amulet Development occurs in Commonwealth watgtkin the Northwest Marine Region,
~132 km offshore from Dampier on theilbara coast, and within the IMCRA Northwest Shelf
Province bioregioifFigure5-2). The EMBA associated with the Amulet Development includes parts
of both the Northwest and Soutlwest Commonwealth Marine Regiqres well as areas beyond the
Commonwealth waters maritime bowlary.

5.2.1 North-west MarineRegion

The Northwest Marine Region comprises Commonwealth waters from the Western Austcalian
Northern Territory border to KalbarfFigure5-1), covering-1.07 million km? of tropical and
subtropicalwaters(DEWIHA 2008)

Those parts of th&lorth-west Marine Regioadjacent to the Kimberley and Pilbara include
thousands of square kilometres of shallow continental stal€¢unting for 30% of the totahred).
TheNorth-west Marine Regioalso includes dza (i NaArfowekt Sh&lf marginlocatedat Ningaloo
Reef. Over 60% of the seafloor in tNerth-west Marine Regiors continental slope, of which
extensive terraces anplateaux make up a large proportion. Those parts of the Argo and Cuvier
abyssal plains that angithin the North-west Marine Regiorsomprise~10% of the total area.

Overall, theNorth-west Marine Regiors relatively shallow with more than 50% having watepths
of <500m. The deepest part@re associated witthe Argo and Cuvier abyssal plainsachingwater
depths of~6,000m.

TheNorth-west Marine Regiors characterised by shallewater tropical marine ecosystems. While
in general endemism is not patilarly high by Australian standards, tRerth-west Marine Region
is home to globally signifint populations of internationally threatened speci&EWHA 2008)

5.2.1.1 North-west Shelf Province

The Northwest Shelf Province covers an area of 238 kis®and islocated primarily on the
continental shelf between North West Cape and Cape Bougaianiflewers much of the area
commonly known as thdlorth West ShelfThe bioregion varies in width from ~&éh at Exmouth
Gulf to greater >25@&m off Cape Leveque amdvers water depths of200m (>45% of which are
within the shallower 5Q100m range) (DEWHA 28).

The bioregion is a dynamic oceanographic environment, influenced by strong tides, cyclonic storms,
long-period swells and internal tide$he oceanographig dominated by the movement of surface
currentsderived from the Indonesian Throughflogwhicharewarm and oligotrophigand circulate
throughout the bioregion via branches of the South Equatorial and Eastern Gyral Cufients.
Holloway Current also meg southwards along thidorth West Shelfbringingwaters from the

Banda and Arafura seas anctulf of Carpentaria at the conclusion of the Australian monsoon
season (DEWHA 2008; Pattiaratchi epall4).

The surface water layers of this bioregion highly stratified during summer months, with the
thermocline occurring at water depths of 80 m, whereas during winter the surface waters are
well mixed, with the thermocline occurring at ~120depth (DEWHA 2008).

The sandy substrates on the continenslklf are thought to support lowdensity benthic
communities of bryozoans, molluscs and echidsiDEWHA 2008). Sponge communities are also
sparsely distributed on the shelf but are found only in areas of hard substrate (DEWHA 2008).

Fish communities are diverse, with both benthic and pelagic fish communities represéheed.
benthic and pelagic fiscommunities of the Northwest Shelf Province are strongly deeléted,
indicative of a close association between fish communities amthibehabitats (Brewer et al. 2007;
DEWHA 2008HumpbackNhales migrate through th&lorth-west Shelf Provincand Exouth Gulf
is an important resting area, particularly for mothers and calves on their southern migration
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(DEWHA 2008Numerous nesting st forGreen Hawksbill,Hatback and.oggerheadTurtles occur
along the coast and on offshore islands in and adjatethe North-west Marine Region

TheNorth-west Shelf Provinceupports significant breeding populations of several seabird species
including Wedgetailed ShearwatersCrested, Bdled andSooty Tens,Brown Bobies and_esser
Frigatebrds (DEWHA 2008\ number of important seabird breeding sites are located in areas
adjacent to theNorth-west Marine Regiomcluding the Lacepede Islandsghty Mile Beach,
Roebuck Bay, Serrurier Island and Montebello, Lowendal and Barrow islands (DEWHA 2008).

5.2.2 SouthwestMarine Region

The Southwest Marine Region comprises Commonwealth waters from the eastern end of Kangaroo
Island in South Australia téabarriin Western Australia. The region sparis3 million km? of
temperate and subtropical wate(©®EWHA 2008e)

Themain physical features of the@outhwest Marine Regiomclude a narrow continental shelf on

the west coast from the subtropics to temperate waters off seubst Western Australia, with a

wide continental shelf dominated by sandy carbonate sediments efn@arigin (i.e. crushed shells

from snails and othesmall animals and calcareous algae) in the Great Australian Bight. There is high
wave energy on the continental shelf around the whole region.

Depths vary throughout th&outhwest Marine Regionwith islands and reefs in both subtropical
(e.g.Houtman Alolhos Islands) and temperate waters (e.g. Recherche Archipelago), and a steep,
muddy continental slopavhich include many canyorfthe most significant being the Perth Canyon,
the Albany canyon grougnd the canyons near Kangaroo Islarideeper waterslso occuy

including large tracts of abyssal plainsvaterdepths>4,000m, the Diamantina Fracture Zor{a
rugged area of steep mountains and troughs off sewtist Australia at depthsgp to 5,900m) and

the Naturaliste Platea(an extension of AustraliQd O2y G Ay Sy d Il f Yuaté&ra G KIF G  LIN.
habitat at depths of 2,00¢5,000m).

By global standards, the marine environment of B@uthwest Marine Regiohas high biodiversity
and large numbers cfpecies native to the regigdbEWHA 2008eParticular hotspots for
biodiversity are the Houtman Abrolhos Islantte Recherche Archipelago and the soft sediment
ecosystems in the Great Australian Bight.

The bidogical productivity of th&Southwest Marire Regions relatively low, mainly because of the
interactions of the Leeuwin Current with other currents, which result in the absence of large
seasonal upwellings of nutriemich water from the deeper parts dfie Southwest Marine Region
However, smalseasonal upwellings (e.g. Spencer Gulf, Cape Mentelle, Perth Canyon) do occur and
this enhanced productivity increases local biodiversity and aggregation.

523 hdzi A RS 1 dzZa0NJ f Al Qa4 9EOf dzaA GBS 902y2YAO %2y S§S

I dza ( NElxdugive Bcdnomic Zone (EEZ) extends tm@0@om the territorial sea limit along the

YEAYElITYR YR !'dzZAGNIfAlFIQa LYRAIFY hOSIFY ¢SNNAG2NRS
9 international waters to the west and south of the WA

1 Indonesia to the northwest (thisboundary is defined in accordanesgth the Perth Treaty
negotiated with the Republic of Indone}ia

9 the Joint Petroleum Development Area (JPDA) in the Timor Sea along the northern edge of
the EEZ

International waters are managed under the Unifddtions Law of the Sea Convention (UNCLOS),
administered by the International Maritime Organisation (IMO). The JPDA is regulated by the
National Petroleum Authority (Autoridade Nacional do Petroleo) of Tibeste on behalf of the
Government of Australiand the Government of Timdreste.

The EMBAloes not extend into nearshore or coastal areas of Indon@siaires-1).
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5.3 Physical Environmenh

5.3.1 Water Quality

Marine water quality within the Pilbara region is expected to be representative of the typically
pristine andhigh-water quality found in offshore Western Australian waters. Variations to this state
(e.g. increased turbidi)ymay occur in mre coastal regions that are subject to large tidal ranges,
terrestrial runoff or anthropocentric factors (i.e. ports, industrial discharges, etc.).

Water quality sampling data available within Pilbara coastal waters show:

1 no detectable hgrocarbons, wit BTEX, PAH and TPH below the laboratory LOR (Wenziker
et al. 2006)

9 concentrations of metals were typically below the ANZBEGECARMCANZ (2000) 99%
species protection guidelines (Wenziker et al. 2006)

91 dlightly elevated levels (although stlbove the95% species protection levels) of copper and
zinc were recorded within the inner harbour at Port Hedland (Wenziker et al. 2006).
It is expected that water quality within the vicinity of thenuletDevelopment and wider EMBA will
be typical of tle offshoremarine environment on thélorth West Shelfwhich is characterised by
high water quality with low background concentrations of trace metals and organic chemicals.

5.3.2 Sediment Quality

Marine sediment quality within the Pilbara region is expectetliéaepresetative of the typically
pristine offshore Western Australian waters. Variations to this state (e.g. increased metal
concentrations) may occur in more coastal regions that are subject to large tidal ranges, terrestrial
run-off or anthropocentridactors (ie. ports, industrial discharges, etc.).

Sediment quality sampling data available within Pilbara coastal waters (DE&) 800@%/s

1 no detectable hydrocarbons, with BTEX and PAH below the laboratory LOR
1 metal concentrations were variable over tRélbara coast with no specific trend apparent

1 concentrations of metals were typically below the ANZBGECARMCANZ (2000) 1SQusy
guidelines, with the exception of arsenic

I TOC concentrations ranged from 0.13% in Port Hedland to 1.3% at Ashburton Rivler mou

It is expected that sediment quality within the vicinity of thenuletDevelopment and wider EMBA
will be typical of the offshore marine environment on tNerth West Shelfwhich is characterised

by high sediment quality with low background concentrat of trace metals and organic chemicals,
andlittle anthropocentric influence.

5.3.3 Air Quality

The majority of the offshore Pilbara region is relatively remote and therefore air quality is expected
to be high.However, athropogenic sources (e.g. vessetglustry developments) would contribute
to local variation in air quality.

Results from the Pilbara Air Quality Study (DoE 2004) showed levels of pollataotgen dioxide,
ozone, sulphur dioxide, carbon monoxide) in Pilbara coastal centres were b&BM Ntandards.
However, it did show that particulate matter measurements were occasionally above NEPM
standards at some coastal locations (DoE 2004).

It is expected that air quality within the vicinity of thenuletDevelopment and wider EMB#ill be
typical of the offshore marine environment on the North West Stiedf high).
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5.3.4 Climate

The Pilbara is characterised by very hot summers, mild winters and low and variable rainfall
(Sudmeyer 2016). The Pilbara experiences two main seasons: summer/wet anddWn{€SIRO

2011). Rainfall is typically greatest during the summer period due to tropical lows and tropical

cyclone activity (CSIRO 2011, Sudmeyer 2016). The Pilbara is the most tropical cyclone prone coast in
Australia, averaging two cyclones crossing toast each year. The tropical cyclones experienced

within the Pilbara region are also, on average, more severe than elsewhere in Australia (CSIRO

2011).

5.3.5 Ambient Light

Ambientnaturallight within the offshore Pilbara region is expected to predominabéyfrom
solar/lunarluminance.

Ambient atificial light sources associated with anthropogenic activities also exist, including both
permanent (e.g. onshore/offshore developments) and temporary (e.g. vessels) light sdurees.
Amulet Development is locatie-40 km from the nearest facilitand ~7km from the nearest
shipping fairwaySectiorn5.5.5), and therefore negligiblmeasurablancreaseain ambient light

levels fromanthropogenic sourceare expected.

5.3.6 Ambient Noise

Ambient noise within the offshore Pilbara region is expectedaabminated by natural physical
(e.g. wind, waves, rain) and biological (e.g. éobationand communication noises generated by
cetaceans and fish) sources.

Anthropogenic noise saaes that are also likely to be experienced in the area includefleguency
noise from vessel'he Amulet Development is located between two shipping fairways on the North
West Shelf, and therefore is likely to be exposed to the occasional sounds tgehkyanid to large
vessels such as tankers and bulk carriers

5.4 EcologicaEnvironment

5.4.1 Plankton

Plankton are microscopic organisms drifting or floating in the sea, consisting chiefly of diatoms,
protozoans, small crustaceans, and the eggs and larval stddgger animals.

Phytoplankton are autotrophic planktonic organismalivivithin the photic zongand are the start

of the food chain in the ocean (McClatchie et al. 2006). Phytoplankton communities are largely
comprised of protists, including green afg diatoms, and dinoflagellates (McClatchie et al. 2006).
Diatoms and dinflagellates are the most abundant of the micro and nanoplankton size classes and
are generally responsible for the majority of oceanic primary production (McClatchie et al. 2006).
Phytoplankton are dependent on oceanographic processes (e.g. currentseainchi/mixing), that
supply nutrients needed for photosynthesis. Thus, phytoplankton biomass is typically variable
(spatially and temporally), but greatest in areas of upwellingn ahallow waters where nutrient

levels are high. Seasonal variation hyfoplankton (via chlorophy# concentrations) has been
demonstrated in Australian waters from the analysis for MO&8a sensor imageryigure5-3).
Offshore phytoplankton communities in the region are characterised by smaller taxa
(e.g.cyanobacteria), while shelf waters are dominated by larger taxa such as diatoms (Hanson et al.
2007).

Primary productivity of the Northivest Marine Regiois generalijjow and appears to be largely

driven by offshore influences (Brewer et al. 2007), with periodic upwelling events and cyclonic
influences driving coastal productivity with nutrient recycling and advection. Within the region, peak
primary produtivity alongthe shelf edge occurs in late summer/early autumn. Variation in
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productivity can also be linked to higher biologically productive period in the arear{ass. coral
spawning events).

Phytoplankton species rapidly multiply in response to lainstnutriert availability and are
subsequently consumed by zooplankton, that are in turn consumed by small pelagic fish- Higher
order tertiary consumers, including squid, mackerel and seabirds, feed on small pelagic fish.
Scavengers such as crabs, shrimpd demershsharks, and fish species such as queenfish,
mackerel King Sahon andBarramundimay also be common (Brewer et al. 2007).

Zooplankton is the faunal component of plankton, comprised of small protozoa, crustaceans
(e.g.krill) and the eggs anldrvae fromlarger animals. Zooplankton includes species that drift with

the currents and also those that are motile. The inshore ichthyoplankton assemblages are
characterised by shallow reef fishes such as blennies (family Blenniidae), damselfish (family
Pomacentridea) andnorthwestsnappers (family Lethrinidae), while offshore assemblages are
dominated by deepwater and pelagic taxa such as tuna (family Scombridae) and lanternfish (family
Myctophidae) (Beckley, Muhlingnd Gaughar2009). Some of these taxare commetially and
recreationally important species in the region.
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Source: McClatchie et al. 2006

Figure5-3 SeasonaPhytoplankton Gowth from MODISOcean Colour Goposites
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5.4.2 Benthic Habitats and Comuomities

Benthic communities are biological communities that live in or on the seabed. These communities
typically contain lightlependent taxa such as algae, seagrass and corals, which obtain energy
primarily from photosynthesis, and/or animals such asluszls, sponges and worms, that obtain
their energy by consuming other organisms or organic matter. Benthic habitats are the seabed
substrates that benthic communities grow on or in; these can rargya finconsolidated sand to

hard substrates (e.g. limestehand occur either singly or in combination.

5.4.2.1 Substrate

The majority of the Northwest Shelf Province is located on continental shelf, with a small area off
Cape Leveque that extends onto the contagcontinental slope (DEWHA 2008). Rmaulet
Developmenis situated in~85 m water depth within the continental shelf, and is characterised by a
mixture of calcareous gravel, sands and skigifre5-4). Thesediment composition becomes finer
(muds and calcareous ogz@ deeper and offshore waterShepermit area WA-8-L) is situated in

an area characterised by a gently seawslaping Pleistocenénhestone plain that is relatively flat
and dipping gently to the northwest. It consists predominantly of limestone avg¢andy covering of
varying thickness that rises more or less randomly to form the bases of many cays and islands in the
region (Santo201%). The seabed topography within the bulk of VWA is expected to be smooth
and flat, with a thin layer of silty sd to a maximum of ~ thick.The shelf gradually slopes from
the coast to the shelf break but displays several distinct seafloor feat(e.g. banks/shoals,
canyons).

5.4.2.2 BenthicCommunities

The sandy substrates on the continental shelf within the Northvé&eIf Province are thought to
support lowdensity benthic communities of bryozoans, molluscs and echinoids (DEWHA 2008).
Sponge commuities are also sparsely distributed on the shelf, and typically only occur in areas of
hard substrate (DEWHA 2008). Otthenthic and demersal species in this bioregion include sea
cucumbers, urchins, prawns and squid (DEWHA 2008).

Faunal diversity assoté with the EMBA probably shares similarities with the nearby Ancient
Coastline KEfSections.5.1.2, with any hard substrates supporting sponges, corals, crinoids,
molluscs, echinoderms and other benthic invertebrates representative of hard substrate fauna in the
North West Shelf bioregion (Santos 20IBhodolith beds are known to occur iretimid shel sub>

system in the Pilbara to depths of ~80and Glomar Shoals (Secti®®.1.2 are also believed to be

a site of higher productivity, as evident in high catchksammercial fisheries in this area (Brewer et

al. 2007).

The seabed substrate within W8AL (i.e. including the Project Are@expected totypicallybe

sediment covered, with a lack of seabed features (e.g. rocky outcropsghanacterised by

sedimert infaunal communities and sparsely distributed egikthic faunaPrevious studies of the

Amulet Development area (Thales 2001) have shown that the seabed is consistent and composed of
partially exposed cemented carbonates overlain by a fine to coarseegraedimentary veneeil.he

study also showed thBmject Areato havesparse populations of filter and depo$é@eding

epibenthic fauna, polychaete worms, crustaceans and echinodérhrdes 2001).

Apache (2012) states the benthic infauna adjacent toghaposed Hurricae-3 exploration wel

which is loated 42 km from the Project Area, consisted of unconsolidated sediments which
supports a diverse benthic infauna consisting predominantly of mobile burrowing species which
include molluscs, crustacearsdbs, shrimps and smaller related species), polgtds sipunculid

and platyhelminth worms, asteroids (sea stars), echinoids (sea urchins) and other small animals.
Benthic sampling y ( KS @A OA yGoadivyn2phafaciity(IecatdcR B &ndfrom the
expected position of the MOBWdetaileda lowabundance, high variability and diversity of infauna
dominated by polychaetes and crustacedR$S 2011)
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5.4.2.3 Coral
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are generally found in shallower (<&f) waters while the soft corals are found at most depths,

particularly those below 5fn (Tzioumis and Keable 2007).

(

The shallower waters within theontinental shelf contain an extensive array of small barrier and
fringing reefs, including important sites such as Ningaloo,Reefpier Archipelagand Rowley
ShoalsCorals are also known to occur in shallow areas around some of the Pilbara ingtrate isl
(Figure5-5).

An assssment of the coral reef systems of Western Australia in a national context indicates that
only the offshore atolls such as ®dBeef, Rowley Shoals and Seringapatam approach the species
richness and structural complexity of the reefs found off the Quémrd coast. For fringing reef
systems, the species richness within the Ningaloo Marine Park is greater than that of the Dampier
Archipelago and is considered a better example of a fringing reef system than any found along the
Pilbara coastline (Osborne at 2000).

The Ningaloo Reef is the largest fringing coral reef in Australia and is ovem300g, forming a
discontinuous krrier enclosing a lagoon (CALM 2005). The Ningaloo Reef is a complex ecosystem
with high species diversity (CALM 2005). Witlingaloo Reef there is a high diversity of hard corals
with at least 21 &peciegepresenting 54eneraof hermatypic (reebuilding) corals recorded

(CALM 2005).

Coral growth in the inshore waters of the Dampier Archipelago is prolific, particularlybtiticsal

rock slopes where species diversity is high, although there is no reef formation in these areas. The
best reef develoment occurs on the seaward slopes of the outer archipelago where the fringing
reefs form a deeply dissected reef front slopingat reef edge zone, with a reef flat behind, shallow
back reefs and an occasional lagoon (DoEH 2004).

The Rowley Shoals are dleotion of three atoll reefs: Clerke, Imperieuse and Mermalte Rowley
Shoals contain 214 coral species #mg reef systems considered a regionally important
(Sections.5.1.2. There is little connectivity between Rowley Shoals and other eshietf reefs
which has led to differences in structure and genetic diversity to other areas.

Corals aretlie most important reebuilding organisms, and provide foakttlement substrate and
shelter for a wide variety of other marine flora and fauna. Coral communities are also important for
protection of coastlines through accumulation and cementation ofreedits and dissipation of

wave energy.

5.4.2.4 Macrophytes

Macrophyte are aquatic plants that grows in or near water and are either emergent, submergent, or
floating;theyinclude seagrass and macroalgae.

Seagrasses are marine flowering plants, with abougB8xies found in Australian waters (Huisman

2000). Seagass generally grows in soft sediments within intertidal and shallow subtidal waters

where there is sufficient light and are common in sheltered coastal areas such as bays, lees of islands
and fringing coastl reefs (McClatchie et al. 2006; McLeay et al3)0Seagrass meadows are

important in stabilising seabed sediments, and providing nursery grounds for fish and crustaceans,
and a protective habitat for the juvenile fish and invertebrates species (Hui20@0y Kirkman

1997). Seagrasses also provide img@ot habitat for fish andlugongswithin the Northwest Shelf

Province (DEWHA 2008).
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Macroalgae communities are generally found on intertidal and shallow subtidal rocky substrates.
Macroalgal systems are amportant source of food and shelter for many acespecies, including in
their unattached drift or wrack forms (McClatchie et al. 2006). Brown algae are typically the most
visually dominant and form canopy layers (McClatchie et al. 2006). The princysidad factors
affecting the presence and growtf macroalgae include temperature, nutrients, water motion,
light, salinity, substratum, sedimentation and pollution (Sanderson 1997).

Known key areas of seagrass habitat within the EMBA are Exmouth @@hark Bay; both areas
providing important habites for marine faunaSeagrass is also present in some areas of the Dampier
Archipelago, with nine species known to be present (Huisman and Borowitzka 2003). within the
Macroalgae habitat is known to occuithin the nearshore areas surrounding some of Bibara
inshore islands, includingarrow Island and the Montebello Islands and the Dampier Archipelago
(Figure5-5).
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5.4.3 Coastal Habitats and Communities

Coastal habitats are thandforms that coastal communities grow on or inggle are typically
considered in terms of shoreline type and can vary from sandy beaches to coastaCokfftal
communities are biological communities that live within the coastal zone; these compsuniti
include wetlands and other intertidal flora/vegdton such as saltmarsind mangroves. A variety of
fauna (e.qg. birdsturtles) also form a part of these coastal communitieewever, these are
described separately in subsequent sections

5.4.3.1 ShorelineType

Shoreline types within the EMBA are dominatedsbpndy beaches and tidal flats, with areas of rocky
coast presenfTable5-2, Figure5-6). Rocky coasts and sandy beachestgpécally present on Burrup
Peninsulaiand offshae islands (including Dampier Archipelago, Barrow and Montebello islands)
while sandy beaches and tidal flats are the dominant shorelinéseomainland Pilbara coadtach

of these shoreline types has the potential to support different flond éauna asemblage due to the
different physical factors (e.g. waves, tides, light etc.) influencing the habitat.

Table5-2 ShorelineTypeswithin the Amulet Development EMBA

Cliff Hard and soft rock features, over five metres
high.
Rocky Hard and soft rocky shores, including bedroc

outcrops, platforms, low cliffs (less than five
metres), and scarps.

Depending orexposure, rocky shores cae b \ X X \
host to a diverse range of flora and fauna,

including barnacles, mussels, sea anemones

sponges, sea snails, starfish and algae.

Sandy Beaches dominated by sassized (0.068
2 mm) particles; also includes mixsdndy
beaches (i.e. sediments maclude muds or
gravel, but sand is the dominant particle size

Sandy beaches are dynamic environments,

naturally fluctuating in response to external

forcing factors (e.g. waves, currents gtc \% X X \
Sandy beaches can suppartariety of

infauna, and provideesting habitat to birds

and turtles. Sand particles vary in size,

structure and mineral content; this in turn

affects the shape, colour and inhabitants, of

the beach.

Tidal This shoreline type camiten be associated

Flats with mangrove or saltmarsh environments.
These typically sheltered habitats can provid
a nursery ground for many species of fish an
crustacean, and provide shelter or nesting
areas for bird.

Artificial | Artificial structures along the coast, including
breakwaters, piers, jetties. This is a common
feature in urban areas, although does not
typically extend for long stretches of coast.
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5.4.3.2 Mangroves and Saltmarsh

Mangroves grow imtertidal mud and sandyith specially adapted aerial roots (pneumatophores)
that provide for gas exchange during low tide (McClatettial.2006). Mangrove forests can help
stabilise coastal sediments, provide a nursery ground for many species aféistrustacean, and
provide shelter or nesting areas for seabirds (McClatehial. 2006).Seven species of mangroves
are widely accepted as occurring along the Pilbara céagtennia marinaRhizophora stylosa
Ceriops australiAegialitis annulataAegiceras corniculatupOshornia octodontaand Bruguiera
exaristata(Semeniuk et al. 197&emeniuk 1983 A. marinais the most widespread mangrove in
WA, and it is typically the dominant species present in any mangrove haRitstylosais also
relatively widespread in WA and is typically locally dominant edaminant in mangrove habitats
from the Kimberley to Exmouth Gulfhe mangrove along the Piltzacoast are known to provide
important nursery habitat for many marine fish species and support prawehcrab (e.gCoral, Blue
and Swimmer Cab) fisheries (DEWHA 2008). Coastal mangrove (and associated algal mat habitat)
are sites of nitrogen fixationral nutrient recycling, providing nutrients in shallower waters that are
transported across the shelfarcurrents and tides (DEWHA 2008).

Saltmarshes are terrestrial halophytic (sattapted) ecosystems that mostly occur in the upper
intertidal zone. Thewre typically dominated by dense stands of halophytic plants such as herbs,
grasses and low shrubs. & tiversity of saltmarsh plant species increases with increasing latitude (in
contrast to mangroves). The vegetation in these environments is essentiad giability of the

saltmarsh, as they trap and bind sediments. The sediments are generally dendpdiclays, and

can often have high organic material content. Saltmarshes provide a habitat for a wide range of both
marine and terrestrial fauna, inadling infauna and epifaunal invertebrates, fish and birds.

These two types of habitat are common witlthe widespreadidal flatsandwetland habitats along
the Pilbara coasiThe closest mangrove habitat to the Amulet Development occurs within the
Dampie Archipelago, but larger expanses are found around Port Hedland, north of Onslow and
within Exmouth @lIf (Figure5-7). Saltmarsthabitatis widespreadilong most of the Pilbara coast
(Figure5-7). The mangroves of the southwest Exmouth Gulf (e.g. Heron Point, Bay of Rest) ar
considered regionally sigfitant with a very high conservation value (EPA 2001, Oceanwise 2019).
The larger expanse of mangroves and saltmarsh habitat on the eastern side of Exmouth Gulf
coincides with the Exmouth Gulf East wetland (Sedidn3.3.

5.4.3.2.1 Subtropical and Temperate Coastal Saltmarsh

The EPBC Act provides for the listing of threatened ecological communities (TECs), and these are
considered a8INES under the EPBC Act.

The Subtropical and Temperate Gta Saltmarsh ecological community occurs within a relatively
narrow margin of the Ausalian coastline, within the subtropical and temperate climatic zones south
of the Soutkheast Queensland IBRA bioregion boundary at 23° 37' latitude along the easandas
south of (and including) Shark Bay at 26° on the west cR&E(WPa201dD).

Thephysical environment for the ecological community is coastal areas under regular or
intermittent tidal influence. In southern latitudes saltmarsh is often the main veigat-type in the
intertidal zone and commonly occurs in association with estuariear(®2D02; Fairweather 2011). It
is typically restricted to the uppentertidal environment, occurring in areas within the astronomical
tidal limit, often between the eleation of the mean high tide and the mean spring tide (Saintilan et
al. 2009).

The Coasl Saltmarsh ecological community consists mainly ofteldtant vegetation (halophytes)
including grasses, herbs, sedges, rushes and shrubs. Succulent herbsasdrglessses generally
dominate,and vegetation is generally of less than h$eight (vith the exception of some reeds

and sedges) (Adam 1990). Many species ofvastular plants are also found in saltmarsh, including
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epiphytic algae, diatoms and cyanaberial mats (Adam 2002; Fotheringham and Coleman 2008;
Green et al. 2012; Millar 201.2)

The ecological community is inhabited by a wide range of infaunal and epifaunal invertebrates, and
low-tide and hightide visitors such as prawns, fish and birds (A@&08R2; Saintilan and Rogers

2013). It often constitutes important nursery habitat fash and prawn species. The dominant

marine residents are benthic invertebrates, including molluscs and crabs that rely on the sediments,
vascular plants, and algae, asyders of food and habitat across the intertidal landscape (Ross et

al. 2009).

Smallisolated patches of the subtropical and temperate coastal saltmarsh habitat have been
mapped along the WA coadtigure5-8).

5.4.3.3 Wetlands

Under the Ramsatonvention, wetland types have been defined to identify the main wetland
habitats. The classification system uses three categories (with several wetland types within each):
marine/coastalinland, and humanmade. The classificatiasf a marine/coastal weéind is extensive
and includes those wetlands that while predominantly based inland have some form of connection
with the coast and/or marine waters. A similar classification system is used for the wetlands
recognised as being natially important.

One manme/coastal Wetlands of International Importance (Ramsar Wetland) has been identified
within the EMBA: Eightgnile BeachTable5-3, Figure5-9, AppendixA). A summary of the ecological
character of the Ramsar wetland is provided in Sechid@n3.3.1

Nine marine/coastawetlands of national importance have been identified within theBEE\Mthe
closest to theAmuletDevelopment ishe Leslie SHields System (north of Port Hedland), ~206
for the expected position of the MQRTable5-3, Figure5-9).

Nonre of the marine/coastal wetlands occur within any of the swbas (Project, Light or
Hydrocarbon) Table5-3, Figures-9).

Table5-3 Presence ofVetland Habitatswithin the Amulet Development EMBA

Wetland EMBA Project Area | Light Area | Hydrocarbon
Area

Eightymile Beach \% X X X

De Grey River V X X X
Eighty Mile Beach System \Y, X X X
Exmouth Gulf East \Y, X X X
Hamelin Pool \Y, X X X
Lake MacLeod \Y, X X X
IE;%Z;T;:& ;Air Weapons Rang&aline v X X X
Leslie Saltfields System V X X X
Mermaid Reef \Y, X X

Shark Bay East V X X

I/ = Present within areaX= not present withirarea; *= Matter ofNational EnvironmentalSgnificance
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5.4.3.3.1 Ecological character ahe EightyMile BeachRamsar wetland

The Eightymile Beach Ramsar site is located between Port Headland and Broome (WA) and is made
up of Eightymile Beach and Mandora Salt Méar(~40km to the east).

Eightymile Beach is a large (2Rf) linear sand coasThe boundary of the Ramsar site along the
beach is defined by the tide, extending from Mean Low Water tm4ibove Mean High Water. The
intertidal zone is comprised of arfge expanse of intertidal mudflats (up tdk# wide at the lowest
tides) and a arrow strip at the landward edge of coarser quartz sands. The site is bounded by
coastal dunes to the east. The discontinuous linear floodplain immediately inland of thel fsanta
dunes, are predominantly outside the Ramsar boundary. Mandora Salt Menisides two large
seasonal wetlands and a series of small permanent mound springs.

Asummary ofecological character of the Ramsar sitalfle5-4) has been extractedrom Hale and
Butcher 2009

Table5-4 Ecological Character of Ramsar Wetlands

Ramsar Wetlandg Ecosystem Components, Processes and Services

Ecosystem components and processes:

I Climate: Semarid monsoonal with a prolonged dry period, >80% of rainfall in the wet season

(December to March). High int@mnual variability. High occurrence of tropical cyclones.

1 The Beach:

o Geomorphology: Extensive intertidal mudflats comprisedmd-frained sediments. Site is backec
by steep dunes comprised of calcareous sand.

o Hydrology: Macrdidal regime. No significant surface water inflows. Groundwater interactions
unknown (knowledge gap).

o Primary production and nutrient cycling: Data defitidout organic material deposited from ocea
currents driving the system through bacterial or microphytobenthos driven primary production

o Invertebrates: Large numbers and diversityirofertebrateswithin the intertidal mudflat areas.

o Fish: Data deficig, but anecdotal evidence of marine fish (including sharks and rays) using
inundated mudflats.

o Waterbirds: Significant site for stepver and feeding by migratory shorebirds. Regularly suppor
>200,000 shorebirds during summer and >20,000 during wiktighdiversitywith 97 species of
waterbird recorded from the beach. Regularly supports >1% of the flyway population of 20 sp

o Marine turtles: Significant breeding site for the Flatback Turtle.

1 Mandora Salt Marsh:

o Geomorphology: Wetland formationothinated by alluvial processes. Wetlands were once a pa
of an ancient estuary. Freshwater springs have been dated at 7,000 years old.

o Hydrology: Walyarta, East Lake and the surrounding intermittently inundated paperbark thicks
are inundated by rainfalind local runoff. Extensive inundation occurs following large cyclonic
events. Salt Creek and the Mound springs are groundwater fed systems through the Broome
Sandstone Aquifer.

o Water quality: Most wetlands are alkaline reflecting the influence of soisgroundwater. Salinity
is variable, mound springs are fresh, Salt Creek hgpkne and Walyarta variable with inundatior
Nutrient concentrations in groundwater and groundwater fed systems are high.

o Primary production and nutrient cycling: Data defitieHowever,evidence of boom and bust cycl
at Walyarta with seasonal inundation.

o Vegetation: Inland mangroves (Avicenmarina) lining Salt Creek are one of only two occurrenc
of inland mangroves in Australia. Paperbark thickets dominated by theateltywaperbark
(Melaleuca alsophilpextend across the site on clay soils which retain moisture longer than the
surroundirg landscape. Samphire (Tecticornia spp.) occurs around the margins of the large la
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Ramsar Wetlandg Ecosystem Components, Processes and Services

Freshwater aquatic vegetation occurs at Walganthen inundated and at the mound spring sites
yearround.
Invertebrates: Data limited, but potentially unique species.

o Waterbirds: Significant site for waterbirds and waterbird breeding, particularly during extensiv
inundation events. 66 waterbirds reabed. Supports >1% of the population of at least two speci
Breeding recorded for at least 24 species.

Ecosystem services

1

=

Provisioning serviegg-reshwater: The freshwater springs at Mandora Salt Marsh provide drinking w
for livestock.

Provisioning sevicegGenetic resources: Plausible, but as yet no documented uses.

Regulating serviagClimate regulation: Plausible, bdata deficient.

Regulating serviegiological control of pests: Evidence that many of the shorebirds feed on the
adjacentpastoralland and that the incidence of 2.88 million Oriental Pratincole coincided with locu:
in almost plague proportions, upon vidh the birds fed.

Cultural ServiceRRecreation and tourism: The beach portion of the site is important for recreationa
fishing, touism, bird watching and shell collecting.

Cultural ServicesSpiritual and inspirational: Spiritually significant for tregdfarri and Nyangumarta
and contain a number of specific culturally significant sites. The site has inspirational, aesthetic al
exigence values at regional, state and national levels.

Cultural Servicesscientific and educational: Mandora Salt Marsh &ghtymile Beach have been the
site of a number of significant scientific investigations. In addition, EiglileyBeach is a sigraéint site
for migratory shorebird monitoring and is currently part of the Shorebirds 2020 program.
Supporting services: Avidenced by the listing of the Eightyile Beach Ramsar site as a wetland of
international importance. The system provides a widega ofbiodiversityrelated ecological services
critical for the ecological character of the site including

o containing aiversityof wetland types

o supporting significant numbers of migratory shorebirds

o supporting significant wetland bird breeding

o supporingHatbackTurtle breeding.
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