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Acronyms

Terms/acronym Definition/Expansion

AFMA Australian Fisheries Management Authority

AHO Australian Hydrographic Office

ALARP As Low as Reasonably Practicable

AMOSC Australian Marine Oil Spill Centre

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

ANZECC Australian and New Zealand Environment and Conservation Council

APPEA Australian Petroleum Production and Exploration Association

ASAP As Soon as Practicable

Bass Strait CZSF Bass Strait Central Zone Scallop Fishery

bbl Barrel

Beach Beach Energy (Operations) Limited

BIA Biologically Important Area

BOM Bureau of Meteorology

BOP Blow-out Preventer

BTEX Benzene, Toluene, Ethylbenzene and Xylene

CMMS Computerised Maintenance Management System

CMT Crisis Management Team

COLREG Convention on The International Regulations for Preventing Collisions at Sea

co Carbon monoxide

CRA Corrosion Resistant Alloy

CSIRO Commonwealth Scientific and Industrial Research Organisation

DAFF Department of Agriculture, Fisheries and Forestry formerly part of DAWE

DAWE Commonwealth Department of Agriculture, Water and the Environment

DCCEEW Commonwealth Department of Climate Change, Energy, the Environment and Water
formerly DAWE

DEECA Victorian Department of Energy, Environment and Climate Action (formerly Victorian
Department of Jobs, Precincts and Regions)

DEECA: ERR Victorian Department of Energy, Environment and Climate Action: Earth Resources
Regulation

DELWP Victorian Department of Environment, Land, Water and Planning now DEECA

DIIS Department of Industry, Innovation and Science

DISER Department of Industry, Science, Energy and Resources

DJPR Victorian Department of Jobs, Precincts and Regions now DEECA

DJPR: ERR Victorian Department of Jobs, Precincts and Regions: Earth Resources Regulation now
DEECA: ERR
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Terms/acronym Definition/Expansion

DNP Commonwealth Director of National Parks

DO Dissolved Oxygen

DotEE Commonwealth Department of the Environment and Energy now DCCEEW

DNRET Department of Natural Resources and Environment Tasmanian

DP Dynamic Positioning

DPIPWE Tasmanian Department of Primary Industries, Parks, Water and Environment now
DNRET

DSEWPaC Commonwealth Department of Sustainability, Environment, Water, Population and
Communities

EFL Electrical Flying Leads

EFL Electrical Flying Lead

EIS Environmental Impact Statement

EMBA Environment That May Be Affected

EMPCA Environmental Management and Pollution Control Act 1994

EMT Emergency Management Team

ENSO El Nifio — Southern Oscillation

EP Environment Plan

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

EPO Environment Performance Outcome

EPS Environment Performance Standard

ERT Emergency Response Team

ESD Ecologically Sustainable Development

ETBF Eastern Tuna and Billfish Fishery

FFG Flora and Fauna Guarantee Act

GHG Greenhouse gas

H,S Hydrogen Sulphide

HDD Horizontal Directional Drilled

HFC Hydrofluorocarbons

HISC Hydrogen Induced Stress Cracking

HPU Hydraulic Power Unit

HSE Health, Safety and Environment

HSEMS Health, Safety and Environment Management System

Hz Hertz

IAPP International Air Pollution Prevention

IBC Intermediate Bulk Container

IMO International Maritime Organisation
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Terms/acronym Definition/Expansion

IMOS Integrated Marine Observing System

IMS Invasive Marine Species

IMT Incident Management Team

I0GP International Association of Oil and Gas Producers
IUCN International Union for Conservation of Nature
JRCC Joint Rescue Coordination Centre

KEF Key Ecological Feature

Lattice Lattice Energy Limited

LOWC Loss of Well Control

LOC Loss of Containment

LPG Liquefied Petroleum Gas

MARPOL International Convention for The Prevention of Pollution from Ships
MC Measurement Criteria

MCS Master Control Station

MDO Marine Diesel Oil

MEG Monoethylene Glycol

MMSCF Million Standard Cubic Feet

MMSCFD Million Standard Cubic Feet per day

MNES Matters of National Environmental Significance
MNP Marine National Park

MO Marine Order

MoC Management of Change

MODIS Moderate Resolution Imaging Spectroradiometer
MODU Mobile Offshore Drilling Unit

MT Metric Tonne

N>O Nitrous oxide

NatPlan National Plan for Maritime Environmental Emergencies
NEBA Net Environmental Benefit Analysis

NGER National Greenhouse and Energy Reporting
NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority
NORMs Naturally Occurring Radioactive Materials

NO> Nitrogen dioxide

NPI National Pollution Inventory

NSW New South Wales

O3 Ozone

OEMS Operations Excellence Management System
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Terms/acronym
OGUK

OPEP

OPGGS Act

Definition/Expansion
Oil and Gas UK
Oil Pollution Emergency Plan

Offshore Petroleum and Greenhouse Gas Storage Act 2006

OPGGS Regulations
(Vic)

Victorian Offshore Petroleum and Greenhouse Gas Storage Regulations 2011

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

Origin Origin Energy Resources Limited

ORP Oxidation-Reduction Potential

OSsCpP Oil Spill Contingency Plan

OSMP Operational and Scientific Monitoring Plan
OST™M Oil Spill Trajectory Modelling

osv Offshore Support Vessel

OWR Oiled Wildlife Response

Pb Lead

PCM Pipeline Corrosion Monitor

PFC Perfluorocarbons

POLREP Marine Pollution Report

POWBONS Act Pollution of Waters by Oil and Noxious Substances Act 1986
ppm Parts Per Million

pPsz Petroleum Safety Zone

PTS Permanent Threshold Shift

ROV Remotely Operated Vehicle

SBTF Southern Bluefin Tuna Fishery

SCCP Source Control Contingency Plan

SCM Subsea Control Module

SCSSV Surface Controlled Subsurface Safety Valve
Sbu Subsea Distribution Unit

SEEMP Ship Energy Efficiency Management Plan

SEL Sound Exposure Level

SEMR South-East Marine Region

SESSF Southern and Eastern Scalefish And Shark Fishery
SETFIA South East Trawl Fishing Industry Association
SF6 Sulphur hexafluoride

SHX Subsea Heat Exchanger

SIMAP Spill Impact Mapping Analysis Program
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Terms/acronym Definition/Expansion

SIvV Seafood Industry Victoria

SMC Subsea Manifold Cooler

SMPEP Shipboard Marine Pollution Emergency Plan
SMS Short Message Service

SO, Sulphur dioxide

SPCU Subsea Power and Control Unit

SPF Small Pelagic Fishery

SPL Sound Pressure Level

SST Sea surface temperature

SVS Subsea Valve Skid

TEC Threatened Ecological Community

TOLC Top of Line Corrosion

TRH Total Recoverable Hydrocarbon

TSSC Threatened Species Scientific Committee
TTS Temporary Threshold Shift

TUTA Topside Umbilical Termination Assembly
UTA Umbilical Termination Assembly

VLSFO Very Low Sulphur Fuel Oil

VWMS Victorian Waterway Management Strategy
WBDF Water-Based Drilling Fluid

WECS Well Engineering and Construction Management System
WOMP Well Operations Management Plan
Woodside Woodside Petroleum Ltd

WRSSV Wireline Retrievable Subsurface Safety Valve
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1 Overview of the Activity

Beach Energy (Operations) Limited (Beach) is the part owner and nominated operator of the Otway
Gas Development. The development consists of offshore and onshore infrastructure necessary for the
commercialisation of gas and liquids in the Geographe and Thylacine fields off the coast of Victoria.

Development of the gas fields commenced in 2004 by Woodside Petroleum Ltd under a joint venture
arrangement, with first production in mid-2007. Since this date, additional wells have been drilled at
the Geographe location (VIC/L23) and the Thylacine location (T/L2) to maintain supply. A further
exploration well was drilled in 2021 at the Artisan location (VIC/P43).

The Artisan well is located approximately 32 km to the south of Port Campbell, with the Geographe
field located approximately 55 km to the south of Port Campbell and the Thylacine field located a
further 15 km south of the Geographe field.

The production wells at the Geographe and Thylacine locations have all been drilled, completed and
tied-back to existing infrastructure under separate environment plans (EPs). The Thylacine subsea
wells have been commissioned and testing will be performed prior to gas entering the system. The
anticipate time for production from these wells is described in section 3.4.

The current offshore operations at Otway are managed under the Otway Offshore Operations EP that
was accepted in August 2022 and is valid until 2027 (NOPSEMA Reference 6731).

This EP is a minor amendment to the accepted Otway Offshore Operations EP and an is based on the
potential of a ‘new or increased environmental impact or risk’ as defined under Regulation 17(6) of the
Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009.

The potential new or increased environmental impacts or risks from the development are:

e Greenhouse Gas Emissions — The currently accepted EP contained emissions forecasting that
has been refined since acceptance. These refinements alter the risk assessment assumptions
included within the accepted EP. It is, therefore, considered that these may constitute an
increased impact to the environment. This has been addressed in Section 6.3.

e Physical disturbance to the seabed — The currently accepted EP does not consider the
potential environmental impacts of the subsea flowlines and manifolds associated with the
Thylacine wells. These potentially create an increased environmental impact to the seabed.
These potential environmental impacts have been assessed in section 6.6 and section 6.7.

e Spill risk — In the unlikely event of a spill, the four subsea wells at Thylacine have the potential
for an increased environmental impact. The platform wells at Thylacine were estimated to
have a potential spill volume of approximately 28 MMscf/day. The Thylacine subsea wells
have an estimated spill volume of 139 MMscf/day. This increased environmental impact has
been assessed in section 6.14.

e Planned subsea discharges — The subsea wells at Thylacine may result in additional discharges
of hydraulic fluid, dye, mono-ethylene glycol and other chemicals that could have an increased
environmental impact. These additional discharges have been included in section 6.9.
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The scope of this Environment Plan (EP), is the operation, inspection, maintenance, and repair (and
associated activities) of the offshore assets associated with the Otway Gas Development (Figure 1-1):

* Thylacine-A well head platform with four production wells.

* Three subsea Geographe production wells (Geographe 2, Geographe 4, Geographe 5) and
associated subsea infrastructure.

* Four subsea Thylacine production wells (Thylacine North-1, Thylacine North-2, Thylacine West-1,
and Thylacine West-2 and associated subsea infrastructure.

* Four subsea suspended wells (Artisan1, Geographe 1, Geographe 3, Thylacine1).

* Otway Pipeline System consisting of two subsea pipelines — the Otway Gas Pipeline and the
piggybacked MEG pipeline.

The onshore assets, which are not covered by this EP, include the Otway Gas Plant approximately 7 km
north-east of Port Campbell, the onshore section of the Otway Gas Pipeline from the shore crossing to
the Otway Gas Plant, the Halladale Black Watch Speculant wellsite located near Nirranda South, and
the Halladale Black Watch Speculant gas pipeline to the Otway Gas Plant. The Otway Gas Plant
produces gas, condensate, and liquefied petroleum gas (LPG) from these gas fields.

The following assets/activities are not included in the scope of this EP:

* The Halladale Black Watch Speculant wellsite and gas pipeline which are covered by the Halladale
Black Watch Speculant Well Site Environmental Management Plan (CDN/ID 8255348) and the
Halladale Black Watch Speculant Pipeline PLO06009 Environment Management Plan (CDN/ID
8198931), respectively.

* Onshore section of the Otway Gas Pipeline which is covered by the Otway Onshore Pipeline PL250
Environmental Management Plan (CDN/ID 3977303).

* Otway Gas Plant which is covered by the Otway Gas Plant Environmental Management Plan
(CDN/ID 8027333).

* Exploration, appraisal and drilling activities are covered by activity specific EPs as necessary.

* Well intervention, wireline or slickline campaigns on subsea production or suspended wells are
covered by activity specific EPs as necessary.

* Decommissioning of any assets/facilities which will be covered by specific EPs as necessary.

1.1 Environment Plan Summary

This Otway Offshore Operations EP Summary has been prepared from material provided in this EP. The
summary consists of the following (Table 1-1) as required by Regulation 11(4) of the Commonwealth
Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS(E)R) and
the Victorian Offshore Petroleum and Greenhouse Gas Storage Regulations 2011 (OPGGS Regulations
(Vic)).

Table 1-1: EP Summary of Material Requirements
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EP Summary Material Requirement Relevant Section of
EP Containing EP
Summary Material

The location of the activity Section 3.1
A description of the receiving environment Section 4

A description of the activity Section 3
Details of the environmental impacts and risks Section 6

A summary of the control measures for the activity Section 6.16
A summary of the arrangements for ongoing monitoring of the titleholder’s Section 7

environmental performance

A summary of the response arrangements in the oil pollution emergency plan Refer to OPEP
Details of consultation already undertaken and plans for ongoing consultation Section 7.12.9
Details of the titleholders nominated liaison person for the activity Section 1.2
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Figure 1-1: Otway Offshore Permits and Infrastructure Locations
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1.2 Titleholder and Liaison Person Details

The operator of the Otway Gas Development is Beach Energy (Operations) Limited, a company wholly
owned by Beach Energy Limited (Beach). Table 1-2 details the titleholder and the liaison person for the
title applicable to the activity.

Beach is an Australian Stock Exchange listed oil and gas exploration and production company
headquartered in Adelaide, South Australia. Beach has operated and non-operated, onshore and
offshore oil and gas production assets in five producing basins across Australia and New Zealand and
is a key supplier to the Australian east coast gas market.

Beach'’s asset portfolio includes ownership interests in strategic oil and gas infrastructure, as well as a
suite of high potential exploration prospects. Beach's gas exploration and production portfolio
includes acreage in the Otway, Bass, Cooper/Eromanga, Perth, Browse and Bonaparte basins in
Australia, as well as the Taranaki and Canterbury basins in New Zealand (Figure 1-2).

Beach will notify National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA) and Department of Energy, Environment and Climate Action: Earth Resources Regulation
(DEECA: ERR) of any change in titleholder, a change in the titleholder's nominated liaison person, or a
change in the contact details for either the titleholder or the liaison person as soon as practicable after
such a change takes place.
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Figure 1-2: Beach Operations
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Table 1-2: Details of Titleholder and Liaison Person

CDN/ID 3977021

Petroleum Title

Details

T/L2, T/L3, T/PL3, VIC/L23,
VIC/P43, VIC/PL36,
VIC/PL36(V)

Titleholder Liaison Person

Mr David Ross

General Manager Victoria

Titleholder

Beach Energy (Operations)

Limited — Operator

Beach Energy (Otway) Limited

OGOG (Otway) Pty Ltd

Business address

Level 8

80 Flinders Street
Adelaide

South Australia 5000

Telephone number

(08) 8338 2833

Email address

info@beachenergy.com.au

Australian Company
Number

Business address

Telephone number

Email address
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2 Applicable Requirements

This section provides information on the requirements that apply to the activity, in accordance with
Regulation 13(4) of the OPGGS(E)R and Regulation 15 (3)(a) and 15 (3)(b) of the OPGGS Regulations
(Vic). Requirements include relevant laws, codes, other approvals and conditions, standards,
agreements, treaties, conventions or practices (in whole or part) that apply to the jurisdiction that the
activity takes place in.

The proposed activity is located within Commonwealth and Victorian State waters. Relevant
Commonwealth requirements are summarised in Table 2-2 and relevant Victorian requirements are
described in Table 2-3. Victorian Requirements

Table 2-30n the basis that a worst-case credible oil spill has the potential to intersect Tasmanian
waters, relevant Tasmanian requirements are described in Table 2-4.

2.1 EPBC Act Primary Approval

Woodside Petroleum Ltd (Woodside), as the original operator of the Otway Development, submitted
an Environmental Impact Statement (EIS) under the Environment Protection and Biodiversity
Conservation (EPBC) Act for the Otway Development which was approved by the Minister of the
Environment in 2004 (EPBC 2002/621). In March 2010, Origin Energy Resources Ltd purchased the
Otway Development from Woodside and commenced operatorship of the development (later
changing its name to Lattice Energy Limited (Lattice)). In February 2018, Beach acquired Lattice, which
included the acquisition of the Otway Development.

The EIS preferred development concept consisted of:

* Production from the Thylacine unmanned platform consisting of dry well heads and
telecommunication control links to the onshore gas processing plant.

* Subsea well heads and infrastructure at the Geographe field.

* Subsea tie-ins consisting of the construction and operation of subsea wells, flowlines and other
related infrastructure within the development area for the purpose of extracting gas from the
Thylacine and Geographe gas discoveries.

* Subsea pipeline to bring gas from the Thylacine and Geographe fields to the onshore gas
processing plant.

* Separation of produced water and compression of gas at the onshore gas processing plant.
To date the Otway Development consists of:

* Four production wells (dry wells) at the Thylacine-A Wellhead Platform and telecommunication
control links to the Otway Gas Plant.

* Three subsea production wells (G-2, G-4, G-5) and the G-3 well that was constructed and never
operated, at the Geographe field.

* Four subsea wells (TN-1, TN-2, TW-1, TW-2), at the Thylacine field.
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Subsea tie-in, flowlines and other related infrastructure for the purpose of extracting gas from the
Geographe and Thylacine gas discoveries.

Subsea pipeline to bring gas from the Thylacine and Geographe fields to the Otway Gas Plant.

Separation of produced water and compression of gas at the onshore Otway Gas Plant.

The scope of this EP consists of:

Operations of the Otway Offshore Operations, including:
o Production from the Thylacine field.

o Production from the Geographe field.

The operation of the Otway Offshore project described in this EP forms part of the Otway
Development and was approved by the Minister (EPBC (2002/621). A separate Offshore Project
Proposal is not therefore required (Regulation 5A(2) OPGGS(E)R). The activity approved by the Minister
included:

Gas production, subsea manifolds and flowlines and the possibility of an offshore platform at
either Thylacine or Geographe and is therefore equivalent with the description of activity within
this EP.

The location of the development in the Geographe and Thylacine fields are the same as those
described within the EIS and approved under EPBC (2002/621).

The wells, Thylacine-A Wellhead Platform and subsea infrastructure are located in the same
petroleum titles as those described within the EIS and approved under EPBC (2002/621).

The environment that may be affected by the operations is the same as that previously considered
during the development of the EIS.

The environmental impact assessment within the EIS considered similar aspects and cause effect
pathways to similar receptors as those detailed within this EP, although the EP includes a greater
level of detail consistent with the requirements of regulation 13 (3) of the OPGGS(E) Regs 2009.

The consequence evaluation for environmental impacts associated with the operations of the
Thylacine and Geographe fields is consistent with those described within the EIS.

As such, the proposed activity does not trigger a requirement for further approval under the EPBC
Act (as would be met though an offshore project proposal) given the Environment Minister has
approved, under Part 9 of the EPBC Act the taking of an action that includes the activity via the
existing approval EPBC (2002/621) which is consistent with regulation 9(3)(b)(iii) of the OPGGS(E)
Regulations 2009.

Conditions relating to the EPBC Act approval that are considered relevant to the scope of this EP are
detailed in Table 2-1. Conditions are based on those in the Variation to Conditions Attached to

Approval issued on the 22 June 2015.
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2.2 EPBC Act Requirements

This EP considers the impacts to matters of national environmental significance (MNES) protected
under Part 3 of the EPBC Act. Relevant requirements associated with the EPBC Act, related policies,
guidelines, plans of management, recovery plans, threat abatement plans, and other relevant advice
issued by Department of Climate Change, Energy, the Environment and Water (DCCEEW), are detailed
in the applicable sections within Section 3.7 as part of the description of the existing environment.

Recovery plans, threat abatement plans and species conservation advice applicable to species are
detailed in the description of threatened and migratory species (Section 4.4.7).

On 28 February 2014, following Australian Government decisions under the EPBC Act, the process for
streamlined environmental approvals for offshore petroleum and greenhouse gas storage activities in
Commonwealth waters came into effect.

Following a strategic assessment of NOPSEMA's environmental management authorisation process
under the EPBC Act, the Federal Minister for the Environment endorsed NOPSEMA's process as a
Program (the Program) that meets the requirements of Part 10 of the EPBC Act. Subsequently, the
Minister also approved a class of actions which, if undertaken in accordance with the endorsed
Program, will not require separate referral, assessment, and approval under the EPBC Act.

Key regulatory elements of the endorsed Program consist of the OPGGS(E)R) and NOPSEMA's Program
commitments in the Program Report - Streamlining Offshore Petroleum Environmental Approvals,
Program Report February 2014.

In the preparation of this EP, Beach have had regard to relevant policy documents, guidelines,
Statements of Outstanding Universal Value, and plans of management as per the requirement of the
Program.

Table 2-1: Conditions from the Otway Development (2002/621) Applicable to the Otway Offshore
Operations

Condition Condition Relevant Section of EP
No.
8 If the person taking the action proposes to undertake any subsea tie-  This EP.

in not included in approved plans pursuant to conditions 1, 3, 4 and
5, the person taking the action must revise such plans or submit a
new plan or plans so as to address the activities associated with, and
potential environmental impacts of, the subsea tie-in. Activities
associated with subsea tie-ins may not be commenced until each
such plan or revised plan has been approved by the Minister. Each
plan or revised plan that has been approved by the Minister must be
implemented.

Note: subsea tie-in is not defined in the conditions dated 22 June
2015. The definition in conditions dated 13 April 2004 is "the
construction and operation of eight subsea wells, flowlines and other
related infrastructure within the development area for the purpose of
extracting gas from the Thylacine and Geographe discoveries.”

Conditions dated 22 June 2015 do not have conditions 3 or 4.

11 A plan required by condition 1, 3, 5, 8 or 9 is automatically deemed to  This EP.
have been submitted to, and approved by, the Minister if the

Released on 28/04/2023 - Revision 13c¢ — Submission to NOPSEMA

Document Custodian is DocCust-OPS-Otway

Beach Energy Limited: ABN 20 007 617 969 24 Of 668
Once printed, this is an uncontrolled document unless issued and stamped Controlled Copy or issued under a transmittal.

Based on template: AUS 1000 IMT TMP 14376462_Revision 3_lIssued for Use _06/03/2019_LE-Systemsinfo-Information Mgt.



Environment Plan
Otway Offshore Operations

CDN/ID 3977021

Condition Condition

No.

measures (as specified in the relevant condition) are included in an
environment plan (or environment plans) relating to the taking of the
action that:

a) was submitted to NOPSEMA after 27 February 2014;

b) either:

(i) is in force under the OPGGS(E)R; or

(i) has ended in accordance with regulation 25A of the OPGGS(E)R.

Relevant Section of EP

11B

Where an environment plan which includes measures specified in the
conditions referred to in conditions 11 is in force under the
OPGGS(E)R that relates to the taking of the action, the person taking
the action must comply with those measures as specified in that
environment plan.
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2.3 Commonwealth Requirements

Table 2-2: Commonwealth Environmental Requirements Relevant to the Otway Offshore Operations

CDN/ID 3977021

Requirements

Scope Related International Conventions

Administering
Authority

Aboriginal and
Torres Strait
Islander Heritage
Protection Act
1984

Australian Ballast
Water
Management
Requirements
(Commonwealth of
Australia, 2020)

Australia
Biofouling
Management
Requirements
(DAWE 2022)

Australian
Maritime Safety
Authority Act 1990

he Aboriginal and Torres Strait Islander Heritage Protection Act 1984 enables the -
Australian Government to protect important Indigenous areas and objects under
immediate threat, if it appears that state or territory laws have not provided effective
protection.

Areas or objects protected under this Act are included in the National Heritage List
and Commonwealth Heritage List.

Application to activity: Areas or objects protected under this Act may be present
within the operational or planning area as detailed in Section 0.

International Convention for the Control
and Management of Ships’ Ballast Water
and Sediments (adopted in principle in

2004 and in force on 8 September 2017)

The Australian Ballast Water Management Requirements set out the obligations on
vessel operators with regards to the management of ballast water and ballast tank
sediment when operating within Australian seas.

Application to activity: Provides requirements on how vessel operators should
manage ballast water when operating within Australian seas to comply with the
Biosecurity Act.

Section 6.10 details these requirements in relation to the management of ballast
water.

International Convention for the Control
and Management of Ships’ Ballast Water
and Sediments (adopted in principle in

2004 and in force on 8 September 2017)

The Australian biofouling management requirements set out vessel operator
obligations for the management of biofouling when operating vessels under
biosecurity control within Australian territorial seas.

Application to activity: Provides requirements on how vessel operators should
manage biofouling when operating within Australian seas to comply with the
Biosecurity Act.

Section 6.10 details these requirements in relation to the management of biofouling.
International Convention on Oil Pollution

Preparedness, Response and Cooperation
1990

This Act facilitates international cooperation and mutual assistance in preparing and
responding to a major oil spill incident and encourages countries to develop and
maintain an adequate capability to deal with oil pollution emergencies.

Department of
Climate Change,
Energy, the
Environment and
Water (DCCEEW)

Department of
Agriculture,
Fisheries and
Forestry (DAFF)

DAFF

Australian
Maritime Safety
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Requirements Scope Related International Conventions Administering
Authority
Requirements are effected through Australian Maritime Safety Authority (AMSA) who  Protocol on Preparedness, Response and Authority
administers the National Plan for Maritime Environmental Emergencies (NatPlan). Co-operation to Pollution Incidents by (AMSA)
Application to activity: AMSA is the designated Control Agency for oil spills from Hazardous and Noxious Substances, 2000
vessels in Commonwealth waters. International Convention Relating to
These arrangements are detailed in the OPEP. Intervention on the High Seas in Cases of
Oil Pollution Casualties 1969
Articles 198 and 221 of the United
Nations Convention on the Law of the Sea
1982
Biosecurity Act This Act is the primary legislation for the management of the risk of diseases and International Convention for the Control DAFF
2015 pests that may cause harm to human, animal or plant health, the environment and and Management of Ships’ Ballast Water
Biosecurity the economy. and Sediments (adopted in principle in
Regulations 2016 The objects of this Act are to provide for: 2004 and in force on 8 September 2017)
Biosecurity (a) managing biosecurity risks; human disease; risks related to ballast water;
Amendment biosecurity emergencies and human biosecurity emergencies;
(Biofouling (b) to give effect to Australia’s international rights and obligations, including under
Managgment) the International Health Regulations, the Sanitary and Phytosanitary Agreement and
Regulations 2021 the Biodiversity Convention.
Application to activity: The Biosecurity Act and regulations apply to ‘Australian
territory’ which is the airspace over and the coastal seas out to 12 m from the
coastline.
For the activity the Act and regulations regulates vessels entering Australian territory
regarding ballast water and hull fouling.
Biosecurity risks associated with the activity are detailed in Section 6.10.
Climate Change The Act sets out Australia’s greenhouse gas emissions reduction targets. It outlines The Act itself does not impose obligations DCCEEW
Act 2022 Australia's greenhouse gas emissions reduction targets of a 43% reduction from 2005  directly on companies, but its passage
Climate Change levels by 2030 and net zero by 2050; requires the minister to prepare and table an into law sets the scene for sector-based
(Consequential annual climate change statement; requires the Climate Change Authority to give the reforms to implement the 2030 target and
Amendments) Act ~ Minister advice in relation to the annual statement and future greenhouse gas emissions budget, which will impact
2022 businesses.
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Requirements Scope Related International Conventions Administering
Authority
emissions reduction targets; and provides for periodic reviews of the operation of the  The Safeguard Mechanism reforms, which
Act. will apply principally to the industrial and
The Act operates as 'umbrella' legislation to implement Australia's net-zero resources sectors, is one such measure.
commitments and codifies Australia's net 2030 and 2050 GHG emissions reductions
targets under the Paris Agreement.
Application to activity: GHG requirements are detailed in Section 6.3
Environment This Act applies to actions that have, will have or are likely to have a significant 1992 Convention on Biological Diversity DCCEEW
Protection and impact on matters of national environmental or cultural significance. and 1992 Agenda 21
Biodiversit_y The Act protects Matters of National Environmental Significance (MNES) and Convention on International Trade in
Conservation Act provides for a Commonwealth environmental assessment and approval process for Endangered Species of Wild Fauna and
1999 (EPBC Act) actions. There are eight MNES, these being: Flora 1973
) World heritage properties Agreement between the Government and
o Ramsar wetlands Australia and the Government of Japan for
e listed Threatened species and communities the Protection of Migratory Birds and
. listed Migratory species under international agreements Bll’d.S in Danger of Extinction and their
o nuclear actions Environment 1974
. Commonwealth marine environment Agreement between the Government and
o Great Barrier Reef Marine Park Australia and the Government of the
e water trigger for coal seam gas and coal mining developments People’_s Republic of China for the
L. L o . ) Protection of Migratory Birds and their
Application tq activity: Petroleum ac.tlvmes are excluded from within the boundaries Environment 1986
of a World Heritage Area (Sub regulation 10A(f)).
. o . Agreement between the Government of
The activity is not within a World Heritage Area. Australia and the Government of the
The EP must describe matters protected under Part 3 of the EPBC Act and assess any Republic of Korea on The Protection of
impacts and risks to these. Migratory Birds 2006
Section 3.7 describes matters protected under Part 3 of the EPBC Act. Convention on Wetlands of International
The EP must assess any actual or potential impacts or risks to MNES from the activity. Importance especially as Waterfowl
Section 6 provides an assessment of the impacts and risks from the activity to Habitat 1971 (Ramsar)
matters protected under Part 3 of the EPBC Act. International Convention for the
Regulation of Whaling 1946
Released on 28/04/2023 - Revision 13c — Submission to NOPSEMA
Document Custodian is DocCust-OPS-Otway
Beach Energy Limited: ABN 20 007 617 969 29 Of 668

Once printed, this is an uncontrolled document unless issued and stamped Controlled Copy or issued under a transmittal.
Based on template: AUS 1000 IMT TMP 14376462_Revision 3_Issued for Use _06/03/2019_LE-SystemsInfo-Information Mgt.



Environment Plan
Otway Offshore Operations

CDN/ID 3977021

Requirements Scope Related International Conventions Administering
Authority
Convention on the Conservation of
Migratory Species of Wild Animals (Bonn
Convention) 1979
Environment Part 8 of the regulations provide distances and actions to be taken when interacting - DCCEEW
Protection and with cetaceans.
Biodiversit_y Application to activity: The interaction requirements are applicable to the activity in
Conservation the event that a cetacean is sighted.
Regulations 2000 . . . . .
9 Section 6 details how these requirements will be applied.
Marine Pest Plan Australia’s national strategic plan for marine pest biosecurity. It outlines a - DAFF
2018-2023: coordinated approach to building Australia’s capabilities to manage the threat of
National Strategic ~ marine pests over the next five years. It represents agreed priorities and actions of
Plan for Marine governments, marine industries, and other stakeholders to achieve a common
Pest Biosecurity purpose: to manage the risks posed by marine pests and minimise their potential
harm to marine industries, communities and the environment.
Application to activity: Applying the recommendations within this document and
implementing effective biofouling controls can reduce the risk of the introduction of
an introduced marine species
Section 6.10 details how these requirements will be applied.
Minamata Australia ratified the Minamata Convention on 7 December 2021. The Minamata Minamata Convention on Mercury DCCEEW
Convention on Convention on Mercury is an international treaty that seeks to protect human health
Mercury and the environment from anthropogenic (caused by humans) emissions and releases
of mercury and mercury compounds.
The Convention covers all aspects of the life cycle of mercury, controlling and
reducing mercury across a range of products, processes and industries. This includes
controls on:
e Mercury mining.
e Manufacture and trade of mercury and products containing mercury.
e Disposal of mercury waste.
e  Emissions of mercury from industrial facilities.
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Requirements

Scope

Related International Conventions

Administering

Authority
Countries that have ratified the Convention are bound by international law to put
these controls in place.
Application to activity: Disposal of mercury waste is undertaken onshore as per
Beach's procedure Control of Mercury (INT-1000-SAF-PRO). Which aligns with the
convention as the procedure defines that contaminated and potentially contaminated
mercury waste require treatment and disposal at an appropriate licensed waste
management facility.
National The guidance document provides recommendations for the management of Certain sections of International DAFF
Biofouling biofouling risks by the petroleum industry. Convention for The Prevention of
Management Application to activity: Applying the recommendations within this document and Pollution from Ships (MARPOL)
Guidelines for the i plementing effective biofouling controls can reduce the risk of the introduction of  International Convention for the Safety of
Petroleum an introduced marine species. Life at Sea 1974
Production and . . . . A . .
Exploration Section 6 details the requirements applicable to vessel activities. Conven’_uon on the Internatlona_l _
Industry 2009 Regulations for Preventing Collisions at
Sea (COLREG) 1972
National Establishes the legislative framework for the NGER Scheme which is a national United Nations Framework Convention on  Clean Energy
Greenhouse and framework for reporting greenhouse gas emissions, greenhouse gas projects and Climate Change 1992. Regulator
Energy Reporting energy consumption and production by corporations in Australia.
Act 2007 (NGER Application to activity: Reporting requirements under the NGER Act and associated
Act) regulations are detailed in Section 6.3
National
Greenhouse and
Energy Reporting
Regulations 2008
National
Greenhouse and
Energy Reporting
(Measurement)
Determination
2008
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Requirements Scope

National
Greenhouse and
Energy Reporting
(Audit)
Determination
2009

National
Greenhouse and
Energy Reporting
(Safeguard
Mechanism) Rule
2015

Related International Conventions

Administering
Authority

National Light The Guidelines outline the process to be followed where there is the potential for
Pollution artificial lighting to affect wildlife.

Guidelines for Application to activity: Applying the recommendations within this document and

Wildlife Including  jmplementing effective controls can reduce the impact of light to sensitive receptors.
marine turtles,

seabirds and
migratory
shorebirds (CoA
2020a)

Draft Ecological
Communities
(DCCEEW 2022)

Section 6.2 details the requirements applicable to the activity.

DCCEEW

National Strategy The overarching goal of the strategy is to provide guidance on understanding and
for Reducing reducing the risk of vessel collisions and the impacts they may have on marine
Vessel Strike on megafauna.

Cetaceans.and Application to activity: Applying the recommendations within this document and
other Marine implementing effective controls can reduce the risk of the vessel collisions with
Megafauna megafauna.

(Commonwealth of

Australia, 2017a) Section 6.11 details the requirements applicable to vessel activities.

DCCEEW
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Requirements Scope Related International Conventions Administering
Authority
Native Title Act The main objects of this Act are: - Attorney-
1993 (a) to provide for the recognition and protection of native title; and General's
i i . . . . . . . D t t
Nat!ve T'tle (b) to establish ways in which future dealings affecting native title may proceed and epartmen
Legislation to set standards for those dealings; and
Al d t Act . . - . .
Zg;‘n ment Ac (c) to establish a mechanism for determining claims to native title; and
(d) to provide for, or permit, the validation of past acts, and intermediate period acts,
invalidated because of the existence of native title.
Application to activity: Native Title or Indigenous Land Use Agreements may be
present within the operational or planning area as detailed in Section 0.
Navigation Act This Act regulates ship-related activities and invokes certain requirements of the Certain sections of MARPOL AMSA
2012 International Convention for the Prevention of Pollution from Ships (MARPOL 73/78)  |nternational Convention for the Safety of
relating to equipment and construction of ships. Life at Sea 1974
Several Marine Orders (MO) are enacted under this Act relating to offshore COLREG 1972
petroleum activities, including:
MO 21: Safety and emergency arrangements.
MO 30: Prevention of collisions.
MO 31: SOLAS and non-SOLAS certification.
Application to activity: The relevant vessels (according to class) will adhere to the
relevant MO with regard to navigation and preventing collisions in Commonwealth
waters.
Section 6 details the requirements applicable to vessel activities.
Offshore The Act addresses all licensing, health, safety, environmental and royalty issues for - NOPSEMA
Petroleum and offshore petroleum exploration and development operations extending beyond the
Greenhouse Gas three-nautical mile limit.
Storage Act 2006 Part 2 of the OPGGS(E)R specifies that an EP must be prepared for any petroleum
(OPGGS Act) activity and that activities are undertaken in an ecologically sustainable manner and
OPGGS(E)R in accordance with an accepted EP.
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Requirements Scope Related International Conventions Administering
Authority

Application to activity: The OPGGS Act provides the regulatory framework for all
offshore petroleum exploration and production activities in Commonwealth waters,
to ensure that these activities are carried out:

consistent with the principles of ecologically sustainable development as set out in
section 3A of the EPBC Act.

so that environmental impacts and risks of the activity are reduced to ALARP.
so that environmental impacts and risks of the activity are of an acceptable level.

Demonstration that the activity will be undertaken in line with the principles of
ecologically sustainable development, and that impacts and risks resulting from these
activities are ALARP and acceptable is provided in Section 6.

Protection of the This Act regulates Australian regulated vessels with respect to ship-related Various parts of MARPOL AMSA
Sea (Prevention of  operational activities and invokes certain requirements of the MARPOL Convention

Pollution from relating to discharge of noxious liquid substances, sewage, garbage, air pollution etc.

Ships) Act 1983 Application to activity: All ships involved in petroleum activities in Australian waters

are required to abide to the requirements under this Act.

Several MOs are enacted under this Act relating to offshore petroleum activities,
including:

MO 91: Marine Pollution Prevention - Oil.

MO 93: Marine Pollution Prevention — Noxious Liquid Substances.

MO 94: Marine Pollution Prevention — Packaged Harmful Substances.

MO 95: Marine Pollution Prevention — Garbage.

MO 96: Marine Pollution Prevention — Sewage.

MO 97: Marine Pollution Prevention — Air Pollution.

Section 6 details the requirements applicable to vessel activities.

Protection of the Under this Act, it is an offence for a person to engage in negligent conduct that International Convention on the Control AMSA
Sea (Harmful results in a harmful anti-fouling compound being applied to or present on a ship. The  of Harmful Anti-fouling Systems on Ships
Antifouling Act also provides that Australian ships must hold ‘anti-fouling certificates’, provided 2001

Systems) Act 2006  they meet certain criteria.
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Requirements

Threat Abatement
Plan for the
impacts of Marine
Debris on
Vertebrate Wildlife
of Australia’s
Coasts and Ocean
(Commonwealth of
Australia, 2018)

Underwater
Cultural Heritage
Act 2018

Scope Related International Conventions
Application to activity: All ships involved in offshore petroleum activities in

Australian waters are required to abide to the requirements under this Act.

The MO 98: Marine Pollution Prevention — Anti-fouling Systems is enacted under this

Act.

Section 6 details the requirements applicable to vessel activities.

The plans focus on strategic approaches to reduce the impacts of marine debris on -
vertebrate marine life.

Application to activity: Section 6.12 details the requirements applicable to vessel
and platform activities.

Protects the heritage values of shipwrecks, sunken aircraft and relics (older than 75
years) in Australian Territorial waters from the low water mark to the outer edge of
the continental shelf (excluding the State’s internal waterways).

Agreement between the Netherlands and
Australia concerning old Dutch
Shipwrecks 1972

The Act allows for protection through the designation of protection zones. Activities /
conduct prohibited within each zone will be specified.

Application to activity: In the event of removal, damage or interference to
shipwrecks, sunken aircraft or relics declared to be historic under the legislation,
activity is proposed with declared protection zones, or there is the discovery of
shipwrecks or relics.

Section 4.2.5 provides information on known shipwrecks or sunken aircraft in the
planning area.
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Table 2-3: Victorian Environment Requirements Relevant to Potential Impacts and Risks to State Waters and Lands

Requirements

Scope

Application to Activity

Administering
Authority

Aboriginal Heritage Act
2006

Aboriginal Heritage
Regulations 2018

The Act acts primarily to provide for the protection of Aboriginal cultural heritage in
Victoria. It does this through:

e Establishing the Victorian Aboriginal Heritage Council. Council provides a state-wide
voice for Aboriginal people and advises the Minister for Aboriginal Affairs on
cultural heritage management.

e Establishing Registered Aboriginal Parties. This allows Aboriginal groups with
connections to country to be involved in cultural heritage decision making.

e Establishing the Victorian Aboriginal Heritage Register. The register records details
about Aboriginal places, objects, and knowledge.

e Cultural Heritage Management Plans (CHMPs) and Cultural Heritage Permit
processes, to manage activities that may impact Aboriginal cultural heritage.

e Providing sanctions and penalties to prevent harm to Aboriginal cultural heritage.

e Powers for Authorised Officers and Aboriginal Heritage Officers, and increased fees
and charges for breaches of the Act.

The Regulations) give effect to the Act. The Regulations prescribe standards, set out the

circumstances in which a CHMP should be prepared and set fees and charges.

There is the potential for aboriginal
heritage and Registered Aboriginal
Parties within the operational and
planning area.

Section 0 identifies aboriginal
heritage sites and Section 8
identifies any Registered Aboriginal
Parties within the operational and
planning area.

Aboriginal Victoria

Climate Change Act
2017

This Act provides Victoria with the legislative foundation to manage climate change
risks, maximise the opportunities that arise from decisive action, and drive transition to a
climate-resilient community and economy with net-zero emissions by 2050.

The Act also requires 5-yearly interim emissions reduction targets to be set to keep
Victoria on track to meet the state's long-term target of net-zero.

Victoria's interim target for the period 2021-2025 is for emissions to reduce 28-33%
below 2005 levels by the end of 2025.

The interim target for the period 2026-2030 is for emissions to reduce 45-50% below
2005 levels by the end of 2030.

Management of GHG emissions
from activities within Victorian
waters and land.

Section 6.3 Atmospheric Emissions
and Table 7 29: Environmental
Performance Outcomes, Standards
and Measurement Criteria -
Operations detail how Beach Energy
will manage Scope 1, 2 and 3 GHG
emissions to meet Victoria's GHG
targets.

Environment Protection
Authority (EPA)
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CDN/ID 3977021

Requirements Scope Application to Activity Administering
Authority
Environment Protection  This is the key Victorian legislation which controls discharges and emissions (air, water) Otway Gas Plant activities, including ~ EPA
Act 1970 to the environment within Victoria (including state and territorial waters). It gives the management of emissions to air and
(& various regulations)  Environment Protection Authority (EPA) powers to licence premises discharges to the discharges are subject to an
marine environment, control marine discharges and to undertake prosecutions. Provides  operating licence issued by the EPA.
for the maintenance and, where necessary, restoration of appropriate environmental Emissions to air subject to an EPA
quality. operating licence are reported
annually to the EPA.
The State Environment Protection Policy (Waters of Victoria) designates: Oil pollution management in
» spill response responsibilities by Victorian Authorities to be undertaken in the event Victorian State waters.
of spills (DoTP) with EPA enforcement consistent with the Environment Protection Discharge of domestic ballast water
Act 1970 and the Pollution of Waters by Oil & Noxious Substances Act 1986. from emergency response vessels
e requires vessels not to discharge to surface waters sewage, oil, garbage, sediment, into Victorian State waters must
litter or other wastes which pose an environmental risk to surface water beneficial comply with these requirements.
uses.
To protect Victorian State waters from marine pests introduced via domestic ballast
water, ballast water management arrangements applying to all ships in State and
territorial waters must be observed as per the Environment Protection (Ships’ Ballast
Water) Regulations 2006, Waste Management Policy (Ships’ Ballast Water) and the
Protocol for Environmental Management. High risk domestic ballast water (ballast water
which leachates from an Australian port or within the territorial sea of Australia (to
12 nm)), regardless of the source, must not be discharged into Victorian State waters.
Ship masters must undertake a ballast water risk assessment on a voyage by voyage
basis to assess risk level, provide accurate and comprehensive information to the EPA on
the status and risk of ballast water contained on their ships (i.e. domestic/international),
and to manage domestic ballast water discharges with EPA written approval.
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CDN/ID 3977021

Requirements

Scope

Application to Activity

Administering
Authority

Emergency
Management Act 2013
(& Regulations 2003)

Provides for the establishment of governance arrangements for emergency
management in Victoria, including the Office of the Emergency Management
Commissioner and an Inspector-General for Emergency Management.

Provides for integrated and comprehensive prevention, response and recovery planning,
involving preparedness, operational co-ordination and community participation, in
relation to all hazards. These arrangements are outlined in the Emergency Management
Manual Victoria.

Emergency response structure for
managing emergency incidents
within Victorian State waters.
Emergency management structure
will be triggered in the event of a
spill impacting or potentially
impacting State waters.

See OPEP.

Department of Justice
and Regulation
(Inspector General for
Emergency
Management)

Flora and Fauna
Guarantee Act 1988
(& Regulations 2011)

The purpose of this Act is to protect rare and threatened species; and enable and
promote the conservation of Victoria's native flora and fauna and to provide for a choice
of procedures that can be used for the conservation, management or control of flora
and fauna and the management of potentially threatening processes.

Where a species has been listed as threatened an Action statement is prepared setting
out the actions that have or need to be taken to conserve and manage the species and
community.

Triggered if an incident results in
the injury or death of a FFG Act
listed species (e.g. collision with a
whale).

Department of Energy,
Environment and
Climate Action (DEECA)

Heritage Act 1995

The purpose of the Act is to provide for the protection and conservation of historic
places, objects, shipwrecks and archaeological sites in state areas and waters
(complementary legislation to Commonwealth legislation).

Part 5 of the Act is focused on historic shipwrecks, which are defined as the remains of
all ships that have been situated in Victorian State waters for 75 years or more. The Act
addresses, among other things, the registration of wrecks, establishment of protected
zones, and the prohibition of certain activities in relation to historic shipwrecks.

May be triggered in the event of
impacts to a known or previously
un-located shipwreck in Victorian
State waters whilst undertaking
emergency response activities.

Heritage Victoria

Marine and Coastal Act
2018

The Act establishes clear objectives and new guiding principles that specifically
recognise climate change and Traditional Owners. It also provides better direction for
managers ‘on the ground'.

Applies where there are activities
within Victorian State waters.

DEECA
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Requirements Scope Application to Activity Administering
Authority
Marine Safety Act 2010  Act provides for safe marine operations in Victoria, including imposing safety duties on Applies to vessel masters, owners, Maritime Safety Victoria
(& Regulations 2012) owners, managers and designers of vessels, marine infrastructure and marine safety crew operating vessels in Victorian
equipment; marine safety workers, masters and passengers on vessels; regulation and State waters.

management of vessel use and navigation in Victorian State waters; and enforcement
provisions of Police Officers and the Victorian Director of Transport Safety. This Act
reflects the requirements of international conventions - Convention on the International
Regulations for Preventing Collisions at Sea & International Convention for the Safety of
Life at Sea.

The Act also defines marine incidents and the reporting of such incidents to the
Victorian Director of Transport Safety.

National Parks Act 1975  Established a number of different types of reserve areas onshore and offshore, including  Applies where there are activities DEECA
Marine National Parks and Marine Sanctuaries. A lease, licence or permit under the within marine reserve areas.
OPGGS Act 2010 that is either wholly or partly over land in a marine national park or
marine sanctuary is subject to the National Parks Act 1975 and activities within these
areas require Ministerial consent before activities are carried out.

OPGGS Act 2010 and The Act and Regulations apply to petroleum operations within three nautical miles of Applies where there are activities DEECA
OPGGS Regulations the Victorian coast and address licensing, health, safety, environmental and royalty within Victorian State waters.
2011 issues for offshore petroleum exploration and development operations. Waters greater

than 3 nautical miles offshore from the coast are Commonwealth waters and are
covered by Commonwealth legislation (OPGGS Act 2006). The Commonwealth and
Victorian legislation are, by agreement, very similar with regard to petroleum.
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Requirements Scope Application to Activity Administering
Authority

Pollution of Waters by The purpose of the Pollution of Waters by Oils and Noxious Substances Act Triggered in the event of a spill Jointly administered by

Oil and Noxious 1986 (POWBONSYS) is to protect the sea and other waters from pollution by oil and impacting or potentially impacting DEECA and EPA

Substances Act 1986 noxious substances. This Act also implements the MARPOL Convention (the State waters.

(POWBONS) International Convention for the Prevention of Pollution from Ships 1973) in Victorian

(& Regulations 2002) State waters.
Requires mandatory Reporting of marine pollution incidents.

Act restricts within Victorian State waters the discharge of treated oily bilge water
according to vessel classification (>400 tonnes); discharge of cargo substances or
mixtures; prohibition of garbage disposal and packaged harmful substances; restrictions
on the discharge of sewage; regulator reporting requirements for incidents; ship
construction certificates and survey requirements. Restriction on discharges within
Victorian State waters incorporated into EP.

Wildlife Act 1975 The purpose of this Act is to promote the protection and conservation of wildlife. Applies where vessels are within DEECA
(& Regulations 2013) Prevents wildlife from becoming extinct and prohibits and regulates persons authorised  State waters responding to a spill
to engage in activities relating to wildlife (including incidents). event.

The Wildlife (Marine Mammal) Regulations 2009 prescribe minimum distances to whales  Prescribed minimum proximity
and seals/seal colonies, restrictions on feeding/touching and restriction of noise within a  distances to whales, dolphins and
caution zone of a marine mammal (dolphins (150 m), whales (300 m) and seals (50 m). seals will be maintained.

Triggered if an incident results in
the injury or death of whales,
dolphins or seals.
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2.5 Tasmanian Requirements

Table 2-4: Tasmanian Environment Requirements Relevant to Potential Impacts to State Waters and Lands

CDN/ID 3977021

Requirements Scope Application to Activity Administering
Authority

Aboriginal Heritage The Act is the primary legislation for the protection of Aboriginal cultural heritage in There is the potential for aboriginal ~ Department of
Act 1975 Tasmania. heritage within the operational and ~ Premier and Cabinet

planning area.

No aboriginal heritage sites were

identified within the planning area.
Environmental EMPCA is the primary environment protection and pollution control legislation in Defines the EPA's jurisdiction during  Department of
Management and Tasmania. It is a performance-based style of legislation, with the fundamental basis a spill event. Natural Resources
Pollution Control Act  being the prevention, reduction and remediation of environmental harm. The clear focus  praccribes the fee structure to waste  and Environment
1994 (EMPFA) of the Act is on preventing environmental harm from pollution and waste. events and environmental Tasmania (DNRET)
(& Regulations) Relevant regulations under the EMPCA include: protection notices.

* Environmental Management and Pollution Control (General) Regulations 2017

e Environmental Management and Pollution Control (Waste Management)
Regulations 2010

The EPA Division Compliance Policy provides the Director of the EPA powers of
compliance.

Regulates the management and
control of controlled wastes.

See OPEP

Nature Conservation An Act to make provision with respect to the conservation and protection of the fauna,
Act 2022 flora and geological diversity of the State, to provide for the declaration of national
parks and other reserved land and for related purposes.

Marine and terrestrial protected
areas were identified within the
planning area (Section 4.2.10 and
42.11).

Tasmania Parks and
Wildlife Service

Pollution of Waters by  Pollution of the sea in Tasmanian State waters may be regulated by general pollution Gives effect to MARPOL in DNRET
Oil and Noxious laws such as the EMPCA (see above), but the Pollution of Waters by Oil and Noxious Tasmanian waters.
Substances Act 1987 Substance Act 1987 deals specifically with discharges of oil and other pollutants from
ships. In accordance with current national arrangements, the Pollution of Waters by Oil
and Noxious Substance Act 1987 gives effect in Tasmania to the MARPOL international
convention on marine pollution.
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3 Description of the Activity

3.1 General Description and Location

The Otway Gas Development operations consist of producing natural gas including condensate from
the Geographe and Thylacine fields which is processed onshore at the Otway Gas Plant located
approximately 7 km northeast of Port Campbell. The Thylacine field is approximately 70 km offshore
from Port Campbell, Victoria in approximately 100 m of water and the Geographe reservoir is
approximately 55 km offshore in ~85 m of water.

This EP is a revision to the recently accepted EP (August 2022) to address potentially new or increased
environmental impacts or risks as per Regulation 17(6) of the Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2009.

The current reserves forecast has an end of field life of 2037. Over this period the fields are expected
to supply approximately:

* 494 billion cubic feet of gas, equivalent to 394 petajoules of sales gas.
* 5 million barrels of condensate.
* 0.6 million tonnes of LPG.

End of field life and recovery of resources are dependent on several factors including operational
performance and possible future field developments which may lead to the end of field life extending
beyond 2037. Section 3.7 provides further information the triggers and processes for
decommissioning. Note that decommissioning of facilities is not included within the scope of this EP.
An overview of the steps that will be taken prior to decommissioning are discussed further in section
3.7 below.

3.2 Operational Area

The operational area is defined as the area where activities managed under this EP will occur. For this
petroleum activity, the operational area is a 500 m buffer around all subsea infrastructure and wells,
including the Otway Pipeline System (Figure 3-1).

The indicative coordinates, petroleum titles, approximate water depth and distance from Port
Campbell are presented in Table 3-1 for the main infrastructure components of the Otway Gas
Development. Section 3.4.5 details the status of the main components of infrastructure associated with
the Otway offshore operations.
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Table 3-1: Otway Gas Development Main Infrastructure Locations

CDN/ID 3977021

Infrastructure Title Location Water Distance from

Latitude Longitude depth (m) Port Campbell
(km)

Artisan-1 (A-1) Vic/P43 38°53490'S 142° 52.948' E ~71m ~32 km

Geographe-1 (G-1)  Vic/L23 39°06.696' S 142° 55.731'E ~85m ~55 km

Geographe-2 (G-2)  Vic/L23 39°06.4945'S 142°57.1033'E  ~84m ~54 km

Geographe-3 (G-3)  Vic/L23 39°06.487'S 142°57.097' E ~83.4m ~54 km

Geographe-4 (G-4)  Vic/L23 39°06.494' S 142° 57.068' E ~84 m ~54 km

Geographe-5 (G-5)  Vic/L23 39°06.480'S 142° 57.086' E ~84 m ~54 km

Thylacine-1 (T-1) T/L2 39°14.370'S 142° 54.819' E ~101Tm ~69.5 km

Thylacine North-1 T/L2 39°12.510'S 142° 52.496' E ~100 m ~66 km

well (TN-1)

Thylacine North-2 T/L2 39°12.284'S 142° 51.557' E ~99 m ~66 km

well (TN-2)

Thylacine West-1 T/L2 39°13.338'S 142° 50.318' E ~105m ~68 km

well (TW-1)

Thylacine West-2 T/L2 39°13.332'S 142° 50.310' E

well (TW-2) 103 m 68 km

Thylacine-A T/L2 39°14.402'S 142° 54.601" E

Wellhead Platform

including platform ~101 m ~69.1 km

wells TA-1, TA-2,

TA-3, TA-4

Geographe tee Vic/PL36 39° 06.547'S 142° 55.719' E ~85m ~55.4 km

Otway Gas Pipeline  Vic/PL36 38° 56.637'S 142° 57.627' E T2 m ~353 km

Hot tap tee X

Otway Gas Pipeline  Vic/PL36 38°51.909'S 142°57.550" E 66 m ~27 km

Hot tap tee Y

HDD offshore entry ~ Vic/PL36(V) 38°37.153'S 142° 58.454' E —6m ~2.2km

point

Coordinates are provided as GDA9%4
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Figure 3-1: Otway Offshore Development Location and Operational Area
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3.3 Field Characteristics

The Thylacine and Geographe field fluids are a mixture of reservoir gas, associated liquids, condensed
water and formation water. The Thylacine and Geographe fields consist of natural gas reservoirs with
associated condensate. No heavy oil is present. Condensate is a light hydrocarbon liquid comprised of
C5 to C12 hydrocarbon compounds.

The condensate from the Geographe field is a light condensate with density of 0.751 g/cm? and
viscosity of approximately 0.5cP at 25°C. The condensate at Thylacine is again a light condensate with
a slightly higher density of 0.805g/cm? and a viscosity of approximately 0.88cP at 20°C. The reservoir
properties for Thylacine and Geographe are provided in Table 3-2 and condensate boiling point
ranges are provided in Table 3-3.

The composition of well fluids from the Thylacine-A Wellhead Platform and Geographe production
wells are shown in Table 3-4. The composition of the Thylacine subsea wells fluid composition is the
same as for TA-1.

The condensate ratio ranges from 10 to 20 barrels per 1 million standard cubic feet (MMSCF) of gas,
dependent on the field, well and retrograde effects. Hydrogen sulphide (H.S) exists in small quantities
and the production system is designed for a concentration of 20 ppmv as a contingency in the event
of an increase in H;S levels. Combined Thylacine/Geographe raw gas at the plant inlet is tested
quarterly for HS, test in January 2023 was 6 ppmv.

Other well fluid constituents (e.g. BTEX, mercury, organic acid salts, radon, naturally occurring
radioactive material (NORMs) may be present in the well fluids.

The design allowance for mercury is 25 ug/m? in the gas and 40 ppb in the condensate. Traces of
mercury have been detected in the condensate stream from the Thylacine and Geographe fields.
Combined Thylacine/Geographe raw gas at the plant inlet is tested quarterly for mercury, test results in
February 2023 were 7 ug/m3. Combined Thylacine/Geographe condensate at the inlet of the Mercury
Removal Unit is tested quarterly for mercury, test results in February 2023 were 8 ppb.

There has been no indication of NORMs/ Radon to date.

BTEX is defined as the light aromatic content of the reservoir fluid and largely comprises benzene,
toluene, ethyl-benzene and xylenes. The design allowance for BTEX is 0.25 mol% in each well stream.

Table 3-2: Reservoir Physical Characteristics

Parameter Thylacine Condensate Geographe Condensate
Density (kg/m?) 805 at 15°C 751 at 15°C

API 443 56.9

Dynamic viscosity (cP) 0.875 at 20°C 0.500 at 25°C

Pour point (°C) -50 -50

Oil category Group | Group |

Oil persistence classification Non-persistent oil Non-persistent oil
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Table 3-3: Condensate Boiling Point Ranges

Parameter Volatiles (%) Semi-volatiles Low-volatiles Residual (%)
(%) (%)
Boiling point (°C) <180 180-265 265-380 >380
Thylacine Condensate 64.0 19.0 16.0 1
Geographe Condensate 78.4 13.4 7.2 1
@ Non-Persistent = <& Persistent =
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Table 3-4: Typical Well Fluid Composition

Thylacine Field Geographe Field

Component TA-1 TA-2 TA-3 TA-4 G-2 G-4 G-5
Carbon dioxide, CO2 10.04 9.49 9.69 9.55 4.309 5717 1.679
Nitrogen, N2 142 1.46 1.45 1.31 1.700 1.584 2.313
Methane, C1 80.08 79.95 80.08 80.92 80.908 81.296 79.865
Ethane, C2 5.06 5.01 5.25 4.87 7.129 6.483 8472
Propane, C3 1.82 1.71 1.89 1.64 2.950 2.565 4.057
iso-Butane, iC4 0.31 0.28 0.33 0.27 0.500 0.384 0.693
n-Butane, nC4 043 0.35 0.44 0.38 0.730 0.57 0.994
iso-Pentane, iC5 0.18 0.13 0.19 0.16 0.260 0.1986 0.343
n-Pentane, nC5 0.11 0.09 0.13 0.11 0.210 0.148 0.269
Ccé6 0.27 0.48 0.28 0.28 0.250 0.253 0.369
c7 0.16 0.69 0.16 0.21 0.410 0.39 0.522
c8 0.047 0.181 0.047 0.126 0.310 0.1377 0.129
c9 0.025 0.057 0.034 0.053 0.110 0.1015 0.1
c10 0.014 0.026 0.024 0.034 0.060 0.06 0.0593
Cc1 0.0095 0.0112 0.0031 0.0179 0.040 0.0345 0.0361
C12A 0.0069 0.0146 0.0045 0.0134 0.039 0.02 0.024
C12B 0.0114 0.0296 0.0044 0.0252 0.027 0.039 0.049
c12C 0.0085 0.0303 0.0041 0.0241 0.038 0.014 0.0189
C12D 0.0055 0.0036 0.0022 0.0125 0.020 0.004 0.006
C12E 0.0013 0.0001 0.0005 0.0029 0.002 0.0006 0.0005

Note: C7 and upwards indicates heavier hydrocarbons than hexane, C6. The C6 to C12E are pseudo components based on the Fluid and Reservoir Properties Basis of Design
Data Sheet.
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3.4 Facilities and Infrastructure Description

Facilities and infrastructure associated with the recovery of natural gas from the Thylacine and
Geographe fields are detailed in this section. Figure 3-2 provides an overview of the Thylacine and
Geographe operations infrastructure described in this section.

3.4.1 Thylacine-A Wellhead Platform

The Thylacine-A Wellhead Platform is a steel jacket structure with topsides consisting of an integrated
deck on four levels. The platform is designed to be operated as a normally unmanned installation. It is
remotely operated from the Otway Gas Plant Central Control Room via duplicated communication
links giving a high availability for the control and shutdown systems. All offshore equipment is capable
of being started, stopped, controlled and monitored (including all process variables) from the Otway
Gas Plant and where necessary this control is automated. All processes associated with normal
operation are controlled from the Otway Gas Plant, including well valves and chokes, MEG supply,
methanol and chemical injection and depressurisation.

The Integrated Control System on the platform (comprising the process control system, Emergency
Shutdown and fire and gas systems) is designed for autonomous operations and shuts the platform
down after a time delay or loss of communication with the Otway Gas Plant.

The Otway Gas Pipeline and MEG Pipeline risers are located inside the jacket structure and connect to
a subsea umbilical.

Utilities required to support platform operations are described in Table 3-5. Sand removal facilities
were initially installed but have been isolated (by physical barriers) as there is no evidence of sand
production from the wells. Produced formation water is transported with the gas and other reservoir
liquids to the Otway Gas Plant.

The Thylacine-A Wellhead Platform has aviation risks associated with the presence of migratory birds
roosting on the platform. Several improvements have been made to the platform to deter birds from
roosting including non-injuring bird spikes, anti-perching wires, sea water pump and spray system and
primary and secondary horns sounded on helicopter arrival. The bird deterrent sea water pump and
spray system is defined as a safety critical element within the platform’s register of Safety Critical
Equipment for the prevention of a bird strike and a consequential helicopter related Major Accident
Event.

Further information regarding the design and operating philosophy and the management of hazards
and risks associated with the Thylacine-A Wellhead Platform is provided in the Thylacine-A Platform
Safety Case (CDN/ID 17264708).
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Beach Otway Project

Overview — Phase 5

Thylacine field

=pth 100m LAT

Geographe field

lepth B5m LAT

Figure 3-2: Beach Otway Development Infrastructure
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Table 3-5 Thylacine-A Wellhead Platform Utilities

Utility

Power Generation

Description

Platform power is generated from two gas engines; one normally operating and one
standby. A diesel generator (and associated diesel storage) can be installed on the
platform to provide emergency power in the event the gas engines are not
operational or to provide additional power in the event of a major campaigns (e.g.
shutdown or well intervention).

Drains and Vents

All hydrocarbon depressurising, venting and relief devices are connected to the
collection system and routed to the Drain Vessel for liquid removal prior to
atmospheric discharge through the vent tip. Closed drain piping from the Pig
Launcher and Fuel Gas Knockout Drum are also routed to the vent system for liquid
removal in the drain vessel. The Drain Vessel not only accumulates liquid from
equipment/piping maintenance drainage but also acts as a vent knockout drum
separating liquid from gas released during blowdown. Liquid collected in the drain
vessel is pumped to the Otway Gas Pipeline by the two drain pumps operating in
lead/lag mode.

The gas disposal system is required to safely collect and dispose of fluids released
during continuous operation, pressure relief (including a fire event), maintenance
depressurisation activities and Emergency Shutdown initiated blowdown.
Atmospheric venting was selected over flaring because of its inherent simplicity and
reliability.

The platform has no interconnected open drains system. A collection pan with local
isolation valve has been provided should a liquid release during maintenance or
operational activities occur. These local isolation valves are normally closed during
operation and maintenance.

Chemical injection

Service water

Heating, ventilation and
air conditioning
systems

MEG distribution system: The MEG Pipeline provides MEG and corrosion inhibitor to
protect the Otway Gas Pipeline. A MEG injection system controls and monitors the
supply of hydrate and corrosion inhibitor delivered to the process.

Methanol: Methanol is used for the initial start-up of the Geographe wells and is
injected at the subsea wellheads via the main umbilical. The methanol injection
system on the wellhead platform consists of a methanol storage/transfer tank, a
single pump, and injection piping. This injection system feeds into the umbilical via
the Topside Umbilical Termination unit.

Other chemicals: Chemical injection may be required for the following:

* Scale inhibitor injection.

e Batch dosing of corrosion inhibitor into the Otway Gas Pipeline during V-jet
pigging

If required, temporary tanks would be connected to the MEG injection system via

drain points.

The service water system receives and stores fresh water for process wash-down,
personnel washing purposes and safety shower.

Temperature in the equipment control room is controlled using Heating, Ventilation
and Air Conditioning systems. In the event that the ventilation system shuts down
whilst the Platform is unattended the ventilation system and the Subsea Power and
Control Unit are equipped with a remote reset facility which enables remote re-start
from the Otway Gas Plant.

Stored Chemicals and
Other Hazardous
Substances

Table 3-6 details the main hazardous substances and typically inventories stored on
platform.
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Table 3-6: Hazardous Substances and Typical Inventories Stored on Thylacine-A Wellhead Platform

Substance Typical Inventory Comments

Methanol 3,000 L Stored in a dedicated double-skinned methanol tank. Tank capacity
is 4,600L.

Diesel 2000 L Crane fuel tank. Additional diesel may be required for a diesel
driven temporary power generator during a shutdown campaign.

LPG 8 x 45 kg cylinders LPG bottles may be required as back-up fuel supply to gas engines.

Carbon Dioxide 6 x G cylinders CO; used for snuffing the vent system.

Nitrogen Gas 45 x G cylinders Nitrogen bottles may be required for purging.

Hydraulic Fluid 1000 L Hydraulic Fluid for Hydraulic Power Unit (HPU) is Oceanic HW-443
control fluid.

Over 5,000 L Contained within HPU supply and return tanks and within

umbilicals to Thylacine and Geographe wells.

Miscellaneous Up to 20 L containers Cleaning/maintenance chemicals, paint/thinners, grit, lubricant/gear
oils.

3.4.1.1 Emergency Shutdown and Isolation Systems

Instrumentation on subsea infrastructure provides a range of continuous monitoring data, such as
pressure, temperature and flowrate. Where any of the monitored parameters fall outside of the pre-
defined set points the emergency shutdown system is activated.

The shutdown system comprises of four levels:

¢ Unit Shutdown causes an individual piece of equipment to close-in without affecting the rest of
the facilities.

* Process Shutdown shuts in the wellheads and leaves the platform pressurised for a fast re-start,
gas engine generators continue to run for AC power supply.

* Emergency Shutdown (ESD) shuts in the platform (wellheads and Otway Gas Pipeline) and the gas
engine generators are tripped so that AC power supply is unavailable.

* Total Platform Shutdown shuts in the wells at the Surface Controlled Subsurface Safety Valves and
ensures Pipeline Riser Emergency Shutdown Valves are shut to activate blowdown and de-
pressurise the Topsides. This decreases the potential for piping or equipment rupture and limits
consequences of fire by safely removing both the fuel source and equipment inventory.

Safety critical subsea shutdowns will be achieved by using the Safety Instrumented System to vent the
hydraulic supplies on the Thylacine Hydraulic Power Unit using fail safe (normally-energised) solenoid-
controlled dump valves. The dump valves will fail open in the event of failure/fault or loss of function
in the Safety Instrumented System. Loss of hydraulic supply pressure at the Subsea Control Modules at
the subsea trees will result in fail- safe closure of all hydraulic functions, causing the subsea valves to
fail closed (with the exception of the choke and MEG injection valves on the Xmas trees).
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3.4.1.2 Platform Wells

There are four production wells on the Thylacine-A Wellhead Platform producing gas from the
Thylacine field (TA-1, TA-2, TA-3, TA-4). Well stream production from the Thylacine wells is received on
the Thylacine-A Wellhead Platform and transferred to the Otway Gas Plant via the Otway Gas Pipeline
(refer to Section 3.4.2).

All four wells are platform wells with surface wellheads. The wells have surface trees with a Surface
Controlled Subsurface Safety Valve, with the exception of TA-3 that has a Wireline Retrievable
Subsurface Safety Valve due to failure of the Surface Controlled Subsurface Safety Valve during testing
in 2012, and a platform wellhead with a Production Master Valve and Production Wing Valve to
provide triple isolation from the reservoir. These valves are designed to fail closed. The valves are
hydraulically operated from the Thylacine platform but can also be operated remotely from the Otway
Gas Plant.

Each well has been fitted with a choke valve to allow flow control. The choke operations are by remote
manual setting. Choke position feedback is provided to confirm the setting, and an alarm is initiated if
the position registered is different to that set. These valves are controlled via the communications link
with the Otway Gas Plant.

Further details on the wells are provided in the Thylacine Well Operations Management Plan (WOMP)
[TA-1, TA-2, TA-3, TA-4, TN-1, TN-2, TW-1, and TW-2] (CDN/ID 4411890).

3.4.2 Otway Pipeline System

The Otway Pipeline System consists of two subsea pipelines — the Otway Offshore Gas Pipeline (Otway
Gas Pipeline) and the MEG piggyback service pipeline (MEG pipeline). Figure 3-1 shows the path of the
Otway Pipeline System. Stabilisation of the Otway Pipeline System is currently achieved using mattress
(typically 5 m x 3 m) and rock bolts.

The Otway Gas and MEG Pipelines are equipped with Emergency Shutdown and isolation valves at the
risers at the Thylacine-A Wellhead Platform and at the Otway Gas Plant.

The Otway Pipeline System is described in detail in the Otway Pipeline System Safety Case (CDN/ID
17265477), which also provided information regarding the design and operating philosophy.

34.2.1 Otway Gas Pipeline

The 500 mm (20") Otway Gas Pipeline transports produced gas and well fluids from the Thylacine-A
Wellhead Platform and Geographe wells to the Otway Gas Plant.

The Otway Gas Pipeline connects to the foot of the Production Riser at the Thylacine-A Wellhead
Platform and runs approximately 14 km along the sea floor in a direct route to the Geographe tee for
the Geographe subsea production manifold and then runs approximately 55 km in a direct route to the
Horizontal Directional Drilled shore crossing at the Port Campbell Rifle Range. The physical boundaries
of the Otway Gas Pipeline are from the riser Emergency Shutdown Valve at the platform to the
isolation valve at the Otway Gas Pipeline inlet.

There are two hot tap tees located on the Otway Offshore Gas pipeline — Hot Tap Tee X and Hot Tap
Tee Y — which allow for connection to be made to a live ("hot") pipeline without shutting down
production. The hot tap tees are covered by protection frames.
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The risers, submerged pipelines, shore crossings and onshore buried pipelines have protective
coatings to prevent external corrosion. The Otway Gas Pipeline is stabilised by a concrete weight coat
along its length and in some sections mattress and rock bolts are used. The risers are located inside
the Thylacine-A Wellhead Platform jacket structure for protection from impacts. Sacrificial anodes are
installed along the full length of the Pipeline System to provide protection in case of coating damage.
No internal pipe coating is provided, and internal corrosion is controlled by material selection and by
the continuous injection of corrosion inhibitor with MEG into the Otway Gas Pipeline at the Thylacine-
A Wellhead Platform.

Carbon dioxide levels in the production fluids are generally high (Table 3-4), which when combined
with saturated water, makes the service conditions corrosive when untreated. Internal corrosion is
primarily controlled by suitable material selection (Corrosion Resistant Alloy (CRA)/ duplex stainless
steel at critical locations), continuous injection of corrosion inhibitor and pH stabiliser and taking
appropriate action when on-line corrosion rate measurements become excessive. The addition of pH
stabiliser is to neutralise organic acids accumulating in the MEG stream and address Top of Line
corrosion.

3.4.2.2 MEG Pipeline

The 100 mm (4") MEG Pipeline transports MEG and other chemicals (e.g. corrosion inhibitor) from the
Otway Gas Plant to the Thylacine-A Wellhead Platform and Geographe and Thylacine subsea
infrastructure for continuous injection into the Otway Gas Pipeline.

MEG is injected into the well stream at Thylacine to prevent hydrates forming in the Otway Gas
Pipeline, and at the Geographe and Thylacine wellheads to prevent hydrates forming in the flowline to
the Otway Gas Pipeline. A MEG injection system is provided to control and monitor the supply of
hydrate suppression and corrosion inhibitor delivered to the process. The Thylacine-A Wellhead
Platform topsides process piping is entirely duplex stainless steel, which is a corrosion resistant alloy
and as such should not suffer from dead leg corrosion. Likewise, partial filming is not an issue with the
piping as it does not suffer from corrosion by the production fluids.

The MEG Pipeline follows the Otway Gas Pipeline along its entire route in the reverse direction; from
the Otway Gas Plant to the Thylacine-A Wellhead Platform. It is laid in the same buried trench as the
Otway Gas Pipeline onshore and piggybacks the Otway Gas Pipeline for the subsea sections. The MEG
Pipeline has a separate Horizontal Directional Drilled hole for the shore crossing.

The MEG delivery operates entirely within a closed system. MEG is supplied by positive displacement
type pumps, located at the Otway Gas Plant. The MEG Pipeline has tie-ins and spare capacity for
supplying both the Thylacine and Geographe wells, and future wells. Pipeline overpressure protection
from the MEG injection pumps is provided onshore.

MEG flow is controlled offshore at Thylacine-A Wellhead Platform. The system is designed so that the
MEG flow (controller set point) is calculated to achieve 30 to 40 wt% MEG in the aqueous phase
onshore. The calculation considers gas flow and temperature to determine additional condensed water
to the multiphase flow meter reading. The multiphase flow meter reading also directs MEG flow into
the system.
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The MEG in the MEG Pipeline is a typically 80-90 wt% MEG: 10-20 wt% water mixture plus a corrosion
inhibitor and alkyl hydroxide. Some other chemicals may also be present, and these could include
some residual hydrocarbons, anti-scale, biocide, demulsifier and anti-foam.

3.4.3 Geographe and Thylacine Subsea Systems
3.43.1 Geographe System

The Geographe subsea infrastructure consists of the following major components:
* Three subsea production wellheads (G-2, G-4 and G-5), located at the Geographe well sites.

* Three subsea Xmas trees (one at each production well) and a Subsea Control Module. Each Xmas
trees has a rigid production spools to connection.

* Three wet gas meters; one downstream from G-2, G-4 and G-5.
¢ One subsea Xmas Tree for G-3 suspended well, including a Subsea Control Module.

* Subsea Distribution Unit. Each Xmas tree has electrical and hydraulic control lines (flying leads) to
connect to the Subsea Distribution Unit.

* Umbilical Termination Assembly for connecting the main umbilical from Thylacine-A Wellhead
Platform to the Subsea Distribution Unit.

* Two subsea coolers; Subsea Manifold Cooler and Subsea Heat Exchange, arranged in series and
connected by a Cooler tie-in spool. Coolers may be required to reduce the temperature of the
Geographe well fluids before entering the Otway Gas Pipeline to avoid Top of Line corrosion
issues.

The Geographe Tee is where the Geographe subsea infrastructure connects to the Otway Pipeline
System. At the Geographe Tee, there is a Subsea Valve Skid and an Umbilical Termination Assembly,
which connects the in-field umbilical to the Subsea Valve Skid. The hydraulically actuated isolation
valves located at the Subsea Valve Skid can be used to isolate the Geographe production fluids from
the Otway Gas Pipeline, and to isolate the MEG supply to the Geographe subsea facilities. They also
prevent water ingress into the Otway Gas Pipeline in case of any leaks into the Geographe production
system.

Interconnections include:

* 1.8 km flexible flowline (11") from Subsea Heat Exchange to the Subsea Valve Skid at the
Geographe Tee.

* 16 km umbilical from the Thylacine-A Wellhead Platform to the Umbilical Termination Assembly in
the Geographe Field, complete with an inline break-out box Umbilical Termination Assembly
previously used to communicate with the Pipeline Corrosion Monitoring spool.

¢ 1.9 km in-field umbilical between the Subsea Distribution Unit and the Subsea Valve Skid at the
Geographe Tee.

* Electrical and hydraulic flying leads.
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The Geographe subsea infrastructure is controlled via two umbilicals which deliver hydraulic and
electrical power, communications, and chemicals (MEG, methanol) services. The design also allows for
future injection of scale inhibitor from the platform if required.

Stability and protection to interconnections and subsea facilities are provided by concrete mattresses
(typically 5 m x 3 m) on the in-field umbilical, spools and main umbilical; grout bags to stabilise the
electrical and hydraulic flying leads; inflatable grout bags for spool support (1-2 per spool); and
protection covers for the Geographe Tee. The Geographe Tee on the Otway Pipeline System and the
Subsea Valve Skid have rock bolts, mattresses, and grout bags. Stabilisation is not required on the
flexible flowline and based on the known seabed surveys no spans of any significant length have been
identified.

During the Geographe well installation and commissioning campaign some redundant electrical and
hydraulic flying leads were not able to be recovered due to them being under existing live
infrastructure, for example electrical and hydraulic flying leads. The ends of these leads have been
stabilised on the seabed using grout bags to ensure they do not move around. The equipment has
been document in Beach's equipment register for future recovery and removal.

3.4.3.2 Thylacine System

The Thylacine subsea infrastructure (Figure 3-2) consists of the following major components:

. Four subsea production wells (TN-1, TN-2, TW-1, TW-2) located north and west of the
Thylacine-A Wellhead Platform. TN-1 and TN-2 have been commissioned and testing will begin
in late May 2023 with steady state flow expected sometime after that leading to production
from these wells being added to the facility. TW1 and TW 2 have been commissioned and
testing is anticipated to begin in mid-May 2024 after the installation of an 8" flowline.

. Rigid Well Jumpers tie-in each Xmas tree to an adjacent cluster type manifold, each fitted with a
wet gas flowmeter to monitor production fluid flow rates from each well.

. Four seabed manifolds connecting the wells via a series of flexible flowlines.

. DN200 production spool and DN100 MEG spool ties in the T-DIS manifold to the TN-1 Riser and
MEG pipeline branch at the base of the Thylacine-A Wellhead Platform.

The Thylacine-A Wellhead Platform provides electrical, hydraulic, and chemical services (methanol) to
the Thylacine subsea development via the TA Umbilical which is housed in a J-tube. The TA Umbilical
terminates in a Subsea Distribution Unit at the base of the Thylacine-A Wellhead Platform where it is
supplied with lean MEG and corrosion inhibitor from the DN100 MEG Service Line via the T-DIS. A
hydraulic valve within the T-DIS allows isolation of the MEG supply to the Thylacine fields from the
DN100 pipeline.

The TN-1 Umbilical runs from the Subsea Distribution Unit at the base of the Thylacine-A Wellhead
Platform to another Subsea Distribution Unit adjacent to the TN-1 Manifold where it is distributed to
two more umbilicals and a series of flying leads to provide electrical, hydraulic, and chemical
(methanol, MEG, and corrosion inhibitor) services to the subsea wells.
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The umbilicals also carry a core dedicated to pressure balance functionality for hydrate remediation
connecting the subsea trees to the Topsides Production Manifold, and future injection of scale
inhibitor from the platform if required.

Stability and protection to infield flexible flowlines and umbilicals are provided by concrete mattresses,
and grout saddle bags for the flying leads. The T-DIS tie-in spools are stabilised where required to
ensure freespans are within an allowable length. The rigid well jumpers do not require seabed
stabilisation.

3.4.3.3 Subsea Production Wells

The subsea production wells (G-2, G-4, G-5, TN-1, TN-2, TW-1, TW-2) have downhole Surface
Controlled Subsurface Safety Valve and Production Master Valve and Production Wing Valve to
provide triple isolation from the reservoir. These valves are designed to fail closed (i.e. they
automatically close on loss of hydraulic pressure). The valves are all hydraulically operated, and this
hydraulic power is supplied by the Subsea Control Module via the main umbilical from the Thylacine-A
Wellhead Platform.

Each tree has been fitted with a choke valve to allow flow control. Well control and monitoring are
achieved through a Subsea Control Module on each tree. All monitoring and control is from the Otway
Gas Plant.

Well integrity monitoring is carried out in accordance with the respective Well Operations
Management Plans:

. Geographe 2, 3, 4, and 5 Well Operations Management Plan (CDN/ID 18986455)

. Thylacine Well Operations Management Plan [TA-1, TA-2, TA-3, TA-4, TN-1, TN-2, TW-1, and
TW-2] (CDN/ID 4411890), and

addressed by the Beach Energy Well Integrity Standard (CDN/ID 7726350).

Subsea system integrity monitoring and inspection is carried out in accordance with the respective
integrity management plans:

. Otway Offshore Pipeline (T/PL3-COMM, VIC/PL36 AND VIC/PL36(V)) — Pipeline Integrity
Management Plan (CDN/ID 17343820)

. Integrity Management Plan — Subsea Systems (CDN/ID 19006243)

3.4.3.4 Emergency Shutdown and Isolation Systems

Subsea process shutdown actions for Geographe and Thylacine are implemented by the Master
Control Station in conjunction with the Safety Instrumented System on the Thylacine-A Wellhead
Platform, via the subsea controls distribution umbilicals. The shutdown actions may be performed
manually or autonomously in the event of subsea initiators (such as loss of MEG supply at a producing
tree) or in conjunction with the Safety Instrumented System in the event of initiators from Thylacine or
the Otway Gas Plant.
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In the event of a platform shutdown (Emergency Shutdown or Total Platform Shutdown) a pre-
determined well shutdown sequence with operational interlocks is generated for the Geographe wells.
Sequenced commands will be transmitted to the Subsea Control Modules and then actioned by the
Subsea Control Modules resulting in a controlled well shutdown.

3.44 Suspended Wells

The G-1 well was drilled in June 2001 discovering the Geographe field. It was completed with 7" liner
across the target reservoir. The well was suspended with two cement plugs (permanent primary and
secondary downhole barriers) in 9 5/8" casing for future abandonment. There is no subsea Xmas tree
installed on the well or associated subsea infrastructure. The wellhead remains in place with a
corrosion cap installed.

The G-3 well was drilled between May and November 2012. The G-3 well is suspended at the surface
casing shoe. It has a subsea Xmas tree installed and a ~27 m length of rigid flowline (containing ~1 m?
dilute MEG / water solution with corrosion inhibitor) connecting the Xmas tree to the production
manifold but has no completion installed. The G-3 well and associated infrastructure has never flowed
hydrocarbons and G-3 has permanent primary and secondary downhole barriers installed and

~230 bbl (37 m?) of seawater with corrosion inhibitor (suspension fluid) above the secondary barrier to
the Xmas tree.

The T-1 well was drilled in May 2001 discovering the Thylacine field. It was completed with 7" liner
across the target reservoir. The well was suspended with two cement plugs (permanent primary and
secondary downhole barriers) in 9 5/8" casing for future abandonment. There is no subsea Xmas tree
installed on the well or associated subsea infrastructure. The wellhead remains in place with a
corrosion cap installed.

Beach is currently developing a strategy to permanently plug and abandon and decommission the G-1,
G-3 and T-1 wells to international best practice. This work has been performed as part of a detailed
engineering review of all the Beach owned suspended subsea exploration wells during 2022.

As per the Geographe 1 and Thylacine 1 Well Operations Management Plan (CDN/ID 14235732) and
the Geographe 2, 3, 4, and 5 Well Operations Management Plan (CDN/ID 18986455) a General Visual
Inspection with ROV will be undertaken on the G-1, G-3 and T-1 wells with a maximum duration of 2
years between inspections until the wells are permanently plug and abandoned.

Beach is planning to commence permanent well plug and abandonment including removal of the
wellheads from seabed no later than the end of 2026. It is planned to utilise a drill rig in the area as
part of the Trefoil production wells drilling campaign (first gas proposed in 2025), or combined with
the plug and abandonment of the BassGas suspended wells.

The Artisan-1 well is a vertical exploration well drilled in February 2021. The well was suspended with
shoe track cement, including an additional 20bbl of cement above the shoe track in the 7" cemented
liner set across the reservoir. The shoe track barrier was inflow tested and verified (primary downhole
barrier), and an additional combination barrier cement plug (permanent secondary downhole barrier)
was set in 9 5/8" casing for future re-entry. There is no subsea Xmas tree installed on the well or
associated subsea infrastructure. The wellhead remains in place with a corrosion cap installed. The aim
is to complete this well in 2024 or 2025 as a production well. As per the Artisan-1 Well Operations
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Management Plan (CDN/ID S4810AD718234) a General Visual Inspection with ROV will be undertaken
on this well with a maximum duration of 12 months between inspections until the well is producing.

Well integrity monitoring of suspended wells is carried out in accordance with the Geographe 1 and
Thylacine 1 Well Operations Management Plan (CDN/ID 14235732), the Geographe 2, 3, 4, and 5 Well
Operations Management Plan (CDN/ID 18986455) and the Artisan-1 Well Operations Management
Plan (CDN/ID S4810AD718234); and addressed by the Beach Energy Well Integrity Standard (CDN/ID
7726350).

3.4.5 Infrastructure Inventory and Status

Table 3-7 provides an inventory of the main infrastructure components for the Otway offshore
operations and their status at February 2023.

Table 3-7: Otway Offshore Operations Infrastructure Inventory and Status

Infrastructure Title Status
Wells

Artisan-1 (A-1) Vic/P43 Suspended
Geographe-1