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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

ES1. Introduction 
The Amulet Development will be centred on the Amulet field, located within Commonwealth waters 
on the North West Shelf, offshore of mainland Western Australia (WA), ~132 km north of Dampier 
(Figure ES-1). The field lies in ~85ς90 m of water within retention lease WA-8-L in the Carnarvon 
Basin, and contains light crude oil. 

KATO Energy Pty Ltd (KATO) plans to develop the Amulet field using a relocatable system known as 
ǘƘŜ ΨƘƻƴŜȅōŜŜ ǇǊƻŘǳŎǘƛƻƴ ǎȅǎǘŜƳΩΦ ¢ƘŜ ƘƻƴŜȅōŜŜ ǇǊƻŘǳŎǘƛƻƴ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƴ 
many locations around the world, including offshore WA. Advantages of the system include: 

¶ it uses a self-installing jack-up platform, with no requirement for mobilising a crane barge 
from overseas (which introduces additional risk and cost) 

¶ all infrastructure will be removed before demobilising from the field, and most elements will 
be re-used on the next project, allowing for ease of decommissioning and minimising 
number of mobilisations required 

¶ environmental impact is minimised by having no fixed platform 

¶ no offshore piling or trenching is required, further minimising environmental impact. 

The Amulet field has previously been appraised by Tap (Shelfal) Pty Ltd, with three wells drilled in 
2006. The Amulet field is classified as a small field with a short life span and proven contingent 
resource of 6.9 MMstb. 

The key components covered in this Offshore Project Proposal (OPP) for the Amulet Development 
are: 

¶ site survey of the proposed location of subsea infrastructure 

¶ drilling of up to two production wells, one dual-purpose production/water injection well, 
and allowance for a sidetrack 

¶ installation, hook-up and commissioning of a mobile offshore processing unit (MOPU), 
catenary anchor leg mooring (CALM) buoy and mooring arrangements, flowline and riser, 
and a floating storage and offloading (FSO) facility 

¶ operation of the facilities 

¶ decommissioning and removal of subsea and surface infrastructure, and plug and 
abandonment (P&A) of the wells. 

The Talisman oil field is ~3.5 km to the west of Amulet, within WA-8-L, which has been produced but 
was shut-in in 1992 and since abandoned. Due to its proximity to the Amulet field, KATO may choose 
to reinstate production from the Talisman field. If the subsea tieback option is selected for 
development of the adjacent Talisman field, the following additional components covered in this 
OPP are: 

¶ site survey of the proposed location of subsea infrastructure 

¶ drilling of up to two production wells and allowance for a sidetrack (note these Talisman 
wells will be drilled regardless of the field development option chosen) 

¶ installation of a production flowline and service umbilical between the MOPU and Talisman 
field 

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

¶ operation of the Talisman subsea facilities 
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¶ decommissioning and removal of Talisman subsea infrastructure and plug and abandonment 
(P&A) of the wells. 

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

 

Figure ES-1 Location of Amulet Development 

Titleholder Details 

KATO Energy Pty Ltd (KATO) is the proponent for the Amulet Development. 

KATO is an Australian company that was formed to combine 100% ownership of the Amulet and 
Amulet oil discoveries, and other fields, via wholly owned subsidiaries. The shareholders of KATO are 
Tamarind Australia Pty Ltd, Aviemore Capital Pty Ltd, and Wisdom Frontier Limited. 

In accordance with the Commonwealth Offshore Petroleum and Greenhouse Gas Storage 
(Environment) Regulations 2009 [OPGGS(E)R]; Table ES-1provides the details of titleholders within 
which the petroleum activity will take place. 

Table ES-1 Licence and Titleholder Details 

Title Name Operator Titleholder Details 

WA-8-L Amulet KATO Energy Tamarind Amulet Pty Ltd 

Skye Energy Pty Ltd 

Document Purpose and Scope 

This OPP has been prepared in accordance with the OPGGS(E)R and associated guidelines, which 
require an OPP to be submitted for all offshore projects to the National Offshore Petroleum Safety 
and Environment Management Authority (NOPSEMA) for approval. An OPP is an initial and global 
assessment of a project and must be accepted by NOPSEMA before the titleholder can submit 
Environment Plans (EPs) for activities that make up the project. 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 21 

The OPP ǇǊƻŎŜǎǎ ƛƴǾƻƭǾŜǎ bht{9a!Ωǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŀƭƭ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜntal impacts and risks of 
petroleum activities conducted over the life of an offshore project, and involves a public 
consultation period. 

ES2. Environmental Legislation and Other Environmental Management 
Requirements 

The Amulet Development is located entirely in Commonwealth waters and therefore falls under 
Commonwealth jurisdiction, triggering this key legislation, as summarised in Table ES-2: 

¶ Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGSS Act) 

¶ Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

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

Table ES-2 Overview of Key Commonwealth Legislation 

Legislation Scope 

OPGGS Act Provides the regulatory framework for all offshore petroleum exploration and production 
activities in Commonwealth waters, beyond the three nautical mile limit, to ensure that 
these activities are undertaken: 

¶ consistent with the principles of ecologically sustainable development as defined in 
section 3A of the EPBC Act 

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

¶ to ensure that environmental impacts and risks of the activity are of an acceptable 
level. 

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

¶ Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009 

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

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

Part 1A of the OPGGS(E)R specifies that before commencing an offshore project, a person 
must submit an offshore project proposal for the project to the regulator. 

EPBC Act This ƛǎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ ŎŜƴǘǊŀƭ ǇƛŜŎŜ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƭŜƎƛǎƭŀǘƛƻƴΦ Lǘ Ǉrovides 
a legal framework to protect and manage nationally and internationally important flora, 
fauna, ecological communities and heritage places τ defined in the EPBC Act as Matters 
of National Environmental Significance (MNES). 

The aims of the EPBC Act are to: 

¶ protect matters of MNES 

¶ provide for Commonwealth environmental assessment and approval processes 

¶ provide for an integrated system for biodiversity conservation and management of 
protected areas. 

MNES identified as relevant to the Amulet Development are: 

¶ Migratory species under international agreements 

¶ Commonwealth marine environment 

¶ World heritage properties 
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Legislation Scope 

¶ National heritage places 

¶ Listed threatened species and communities 

¶ Ramsar wetlands. 

ES3. Description of the Project 

Project Overview 

KATO plans to develop the Amulet field using a relocatable production system known as the 
ΨƘƻƴŜȅōŜŜ ǇǊƻŘǳŎǘƛƻƴ ǎȅǎǘŜƳΩ, which comprises the key elements shown in Figure ES-1: 

1. Jack-up mobile offshore production unit (MOPU) 

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

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

4. Short flowline and riser to transport oil 

5. Catenary anchor leg mooring (CALM) buoy 

6. Floating marine hose to transport oil 

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

8. Floating export hose to offload oil from the FSO to export tankers. 

Whilst the preferred Talisman field development option is to drill extended reach deviated wells 
through the conductor deck of the MOPU; if the subsea tieback system option is selected, the 
following additional components will be incorporated specifically for the development of the 
Talisman field: 

9. Talisman subsea trees (production wells) and jumpers to the manifold 

10. Talisman manifold to commingle production from nearby Talisman wells 

11. Production flowline and service umbilical from Talisman manifold to MOPU (Figure ES-2). 

 

 

Figure ES-1-1 Amulet Development Infrastructure 
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The proposed location of the MOPU is optimised for the primary target oil field, Amulet. The 
Talisman field is ~4 km to the west of the Amulet field, which has been produced, but was shut-in in 
1992 and has since been abandoned.  Due to its proximity to the Amulet field, KATO may choose to 
reinstate production from the Talisman field.  

In the event that drilling the Talisman wells from the MOPU location is not technically feasible, an 
alternative will be to reinstate production from the Talisman field using a subsea gathering system 
tied back to the MOPU via ~3.5 km flowline (Section 4.3.2). As this subsea tieback option presents 
the greater potential environmental impact, it has been used as the basis for impact assessment in 
this OPP. 

Y!¢hΩǎ ōǳǎƛƴŜǎǎ ǎǘǊŀǘŜƎȅ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ƳǳƭǘƛǇƭŜ ǎƳŀƭƭ ƳŀǊƎƛƴŀƭ ŘƛǎŎƻǾŜǊŜŘ ŦƛŜƭŘǎ ǿƘƛŎƘ ŀǊŜ ŎǳǊǊŜƴǘƭy 
uƴŜŎƻƴƻƳƛŎ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ΨǎǘǊŀƴŘŜŘΩΦ  KATO will unlock the resource in these fields by using the 
relocatable honeybee production system to move from one field to the next. 

!ǘ ǘƘŜ ǘƛƳŜ ƻŦ ǿǊƛǘƛƴƎΣ Y!¢hΩǎ ǇƻǊǘŦƻƭƛƻ Ŏƻƴǎƛǎǘǎ ƻŦ !ƳǳƭŜǘΣ ŀƴŘ ǘƘŜ /ƻǊƻǿŀ 5ŜǾelopment. The 
Corowa Development is centred on the Corowa field located within Commonwealth waters on the 
NWS, which lie in ~90 m of water within production licence WA-41-R, and contains light crude oil. 
Corowa is ~335 km south-east of the Amulet Development. A separate OPP for Corowa has been 
submitted to NOPSEMA (KATO 2020j). Future fields will be the subject of separate OPP/s, once 
identified and acquired/confirmed. 

There is potential there may also be exploration targets within the WA-8-L permit area, that are as 
yet undiscovered and therefore undefined. Whilst on location drilling the Amulet and Talisman wells, 
KATO may take the opportunity to drill an exploration well into a nearby oil prospect that is within 
reach of the drill rig.  

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

Location 

The Amulet and Talisman fields are located within Commonwealth waters in offshore petroleum 
permit WA-8-L, located ~132 km north of Dampier in the northwest of Australia in water depths of 
~85 m (Figure ES-1).  

No petroleum activities are proposed in State waters or onshore. 

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

For the purpose of this OPP, the Project Area has been defined to include the extent of all planned 
activities described in this proposal with sufficient buffer, which has been conservatively designated 
as a 5 km radius around the expected position of the MOPU at Amulet. If the subsea tieback option 
is selected for Talisman field development, there will potentially be facilities and support vessels 
undertaking activities above the Talisman field. Therefore, the 5 km buffer for the Project Area has 
also been extended around the expected position of the Talisman manifold. 

The final positions of the facilities will be included in the relevant EPs. 

Vessels transiting to and from the Project Area are not considered a petroleum activityτthey fall 
under the other maritime legislation, including the Commonwealth Navigation Act 2012, and 
therefore are excluded from the scope of this OPP. In addition, helicopter activities outside a 
petroleum safety zone are not defined as petroleum activities. 

 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 24 

Project Schedule 

The target schedule for the Amulet Development is detailed in Table ES-3. 

Y!¢hΩǎ business strategy is to become the titleholder for a number of fields, and with the intent 
being that, as each field is depleted, it is fully decommissioned and wells P&AΩŘ. The honeybee 
production system will then relocate to the next field. The order of the fields is not yet decided, and 
the timing shown in Table ES-3 assumes that the Amulet field will be the first development. If the 
fields are produced in a different order, the timing of the Amulet Development may be 2ς5 years 
later than shown. 

Based on statistical modelling of the production profile, the best estimate of production life is 
two years (also known as P50), and the high estimate is 4.5 years (also known as P10; RPS 2014), 
meaning the duration of the Operations phase is between 1.5 and 4.5 years. 

A contingent infill drilling program is included in the preliminary project schedule for a possible 
second MODU mobilisation for an infill, well intervention and/or sidetrack program, dependent on 
reservoir performance in the initial 6ς9 months of production. 

The conservative project life for the Amulet Development (from mobilisation to decommissioning) is 
approximately five years. 

Table ES-3 Preliminary Project Schedule 

Phase Timing*  Indicative Duration 

Survey Q1 2023 1 month 

Drilling Initial campaign ς Q2/Q3 2023 

Second campaign (if required) ς 1 to 2 
years after start-up 

Initial campaign ς 7 months 

Second campaign (if required) ς 
additional 4 months  

Installation, Hook-up and 
Commissioning  

Q3 2023 3 months 

Operations Q4 2023 Between 1.5 and 4.5 years, at best 
and high estimates of production 
respectively 

Decommissioning Between 2025 and 2027 

(depending on duration of operations) 

3 months 

*Timing shown is if the Amulet Development is the first field developed using the relocatable honeybee 
production system of the KATO-owned fields. If the KATO-owned fields are developed in a different order, the 
timing of Amulet may be later than shown. 

 

Project Stages 

Key phases of the Amulet Project and associated activities are: 

Survey geophysical survey; geotechnical survey 

Drilling 
MODU positioning; top-hole drilling; blowout preventer (BOP) installation and 
testing; bottom-hole drilling; completions; well clean-up and flowback; drill 
cuttings and fluids 

Installation, Hook-up 
and Commissioning 

MOPU; Talisman subsea tieback; flowlines; CALM buoy and mooring 
arrangements; FSO 
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Operations hydrocarbon extraction; hydrocarbon processing, storage and offloading; 
inspections; maintenance and repair; well intervention 

Decommissioning inspection and cleaning; well plug and abandonment; removal of subsea 
infrastructure; disconnection of FSO and MOPU; as-left survey 

Support Activities  
(all phases) 

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

ES4. Analysis of Alternatives 
The OPGGS(E)R requires that: 

ΨtŀǊǘ 1A, 5A (f) describe any feasible alternative to the project, or an activity that is part of 
the project, including: 

 (i) a comparison of the environmental impacts and risks arising from the project or 
activity and the alternative; and 

 (ii) ŀƴ ŜȄǇƭŀƴŀǘƛƻƴΣ ƛƴ ŀŘŜǉǳŀǘŜ ŘŜǘŀƛƭΣ ƻŦ ǿƘȅ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ǿŀǎ ƴƻǘ ǇǊŜŦŜǊǊŜŘΦΩ 

This section addresses this requirement by undertaking an analysis of the feasible alternatives to 
the: 

¶ development concept 

¶ design and activity options for the selected concept. 

The assessment was carried out in two steps: firstly, undertaking a comparative assessment of the 
options against environmental drivers to identify the options with the least environmental impact; 
and secondly, further assessing the options against the rest of the criteria (economic, technical 
feasibility and safety, and social drivers) to justify the final selected option. A qualitative ranking 
scale was developed based on the KATO Environmental Risk Matrix, to allow differentiation between 
the alternatives. 

Analysis of Concept Alternatives 

KATO considered six alternative development concepts for Amulet. 

The comparative environmental assessment showed that the most favourable concept 
environmentally is Concept 5 ς Subsea tieback to existing FSPO/Onshore, with Concept 1 ς 
Honeybee production system ranked second. 

The qualitative ranking for economic, technical feasibility and safety, and social drivers showed that 
Concept 5 ς Subsea tieback to existing FPSO/Onshore facility had the second-worst score, and 
Concept 1 ς Honeybee production system was ranked the best. 

An evaluation of all criteria (including environmental) clearly shows Concept 1 ς Honeybee 
production system is the preferred concept, for all criteria. This concept can be used for short 
periods and relocated, allowing for capital costs to be minimised at each field and prompt removal 
of all permanent infrastructure, thereby allowing stranded, sub-economic or previously considered 
immaterial oil assets to be developed. 

Table ES-4 summarises the comparative assessment outcomes. 
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Table ES-4 Summary of Comparative Assessment of Concept Alternatives 

Concept  Summary of comparative assessment evaluation  

1 Honeybee 
production system 

 

Selected Concept 

¶ Short production lifespan reduces ongoing environmental impacts. 

¶ Redeployable nature reduces environmental impact by removing all 
infrastructure promptly upon cessation of production, increases 
economic viability, and aligns with KATO strategy. 

¶ Production trees located at surface reduce construction, operations 
and decommissioning complexity and cost. 

¶ Economic field development concept, lower capital cost than other 
concepts except Concept 5. 

¶ Keeps open the option for a single production and drilling unit, 
further reducing complexity of installation and decommissioning. 

¶ Aligns with industry analogues for small short-lived shallow-water 
offshore oil fields. 

¶ Associated gas management strategy challenging. 

V 

2 Subsea to Shore ¶ High cost and not economic. Field size and field life do not support 
the cost of subsea development and an onshore process facility. 

¶ Large development footprint associated with pipeline  

X 

3 FPSO ¶ While redeployable, the Amulet and Talisman field size and field life 
are not deemed sufficient to support the costs associated with 
installation and recovery of a mooring system and subsea flowline 
and riser architecture for a FPSO. 

¶ Removal for cyclone events further reduces economic viability over 
anticipated short field life. 

¶ Subsea construction activity and footprint result in greater 
environmental impact. 

X 

4 Fixed Platform to 
FSO, Subsea 
storage or Export 
pipeline 

¶ Field size and field life are not sufficient to support the cost of a fixed 
platform and/or pipeline to existing facility. 

¶ Inability to relocate the facility does not allow the development of 
other isolated oil fields. 

¶ Lower section of fixed platform (and subsea storage tank or pipelines 
if used) potential to remain in place if lower environmental impact 
than removal. 

X 

5 Subsea Tieback to 
Existing Facility 

¶ Distance to existing facility means this option would be technically 
challenging, requiring the deployment of emerging technology. 

¶ Near-term ullage not available. Volume versus risk not aligned with 
existing facility owners due to perceived risk of allowing third-party 
entry to owner-operated facilities. 

¶ High schedule risk for commercial tolling agreements between 
existing facility owner and resource owner. 

X 

6 No Development ¶ Titleholder must undertake certain petroleum exploration and 
production related activities towards commercialising the resource. 

X 

Analysis of Design / Activity Alternatives 

Once the concept has been selected (i.e. Concept 1 ς Honeybee production system), there are 
alternatives to consider for more granular activities, designs and construction methods. With the 
exception of the gas strategy, these options are assessed only against environment criteria, as they 
ŀǊŜ Ƴƻǎǘƭȅ ΨƭƻǿŜǊ ƭŜǾŜƭΩ ŘŜǎƛƎƴ ŀƴŘ ƳŜǘƘƻŘƻƭƻgy decisions. This is because the reservoir is expected 
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to produce associated gas with the oil, with a total gas production anticipated of ~0.65ς0.94 Bcf1 (for 
best and high estimate respectively). This gas must be used, exported or disposed of to allow for 
production of the oil. 

The gas strategy presents one of the key potential sources of environmental impact and risk for the 
Amulet Development. Therefore, KATO has undertaken a comparative assessment of the feasible 
options against all project drivers and criteria, not only against the environmental criteria (Table ES-
5). 

Table ES-5 Summary of Comparative Assessment of Gas Strategy Alternatives 

Option Option Justification  

Fuel gas 

 

Selected option 

¶ No additional impacts. 

¶ This option would offset the use of liquid fuels such as diesel and reduce 
emissions from the facility to a maximum of ~0.1 MT CO2-e (P10). 

¶ For some of the development life gas generated from oil production will 
exceed 0.5 MMscf/d fuel gas demand; therefore, an alternative disposal 
method is required for this additional gas. 

V 

Export via pipeline 
to existing gas 
treatment facility 

¶ ~40-60 km length of additional seabed disturbance associated with export 
pipeline tieback to existing trunkline, resulting in moderate localised 
impact to benthic habitat. 

¶ Additional resources for pipeline manufacture and installation. 

¶ Positive impact of reduced atmospheric emissions from natural gas offsets 
other fuel use in power generation. If feasible, export of associated gas 
would reduce emissions by a maximum of ~0.06 MT CO2-e (P10). 

¶ Not economic due to short project life, relatively small volumes of gas; 
cost of installing and decommissioning pipeline will not be recovered from 
gas sales. 

¶ Addition of large gas treatment, compression and export equipment on 
MOPU increases congestion, introduces high-pressure gas hazard on 
topsides resulting in an increase to fire and explosion risk. Tie in to 
pipeline requires high-risk diving activity. 

X 

Reinject gas to 
reservoir 

¶ Includes the installation and operation of additional facilities on the 
MOPU (including power generation, gas treatment, high-pressure gas 
compression, injection facilities) and construction of a gas injection well. 

¶ If technically feasible, reinjection of associated gas would reduce emission 
by a maximum of ~0.06 MT CO2-e (P10). 

¶ Introduces the risk of loss of well containment while drilling an additional 
gas injection well, leading to additional potential widespread impact. 

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

X 

Flare 

Selected 

¶ Moderate level of CO2-e emissions from burning associated reservoir gas 
during operations phase. Increase in atmospheric emissions by up to 0.1 
MT CO2-e. Gas is not used. 

¶ Moderate level of atmospheric emissions associated with gas flaring. 

¶ Flaring would peak at 1.2 MMscf/d (allowing for fuel gas usage) during the 
initial 6ς9 months of production, then decline as the reservoir depletes. 

¶ Flaring of associated gas. Natural resources not used as efficiently as 
possible. Integrational equity value of flared gas not valued. 

V 

 

 

1Anticipated Gas Oil Ratio (GOR) of 64 scf/stb 
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Option Option Justification  

Gas to wire ¶ ~130 km length of seabed disturbance and shore crossing associated with 
power export cable resulting in moderate localised impact to benthic 
habitat. 

¶ This option would not reduce emissions from the MOPU facility, but if 
feasible may offset a maximum of ~0.06 MT CO2-e (P10) of emissions from 
power generation facilities utilising other fuel sources. 

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

¶ There is no market identified within range (<100 km). 

X 

New technologies 
(Compressed 
Natural Gas [CNG] 
/ Mini -LNG) 

¶ Not economic due to short project life, cost of additional CNG/mini-LNG 
infrastructure. The best or low estimate for production profile would have 
to be assumed, as a worst-case scenario. 

¶ Emerging concept. No industry analogues to date. Technically challenging. 
Facility sizing and gas utilisation trade off. 

¶ Export cable route to market (Exmouth) challenged by seabed features. 

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

¶ CNG requires the offshore treatment, compression and export of 
compressed gas to a dedicated CNG ship, construction of a receiving 
terminal and tie-in to an existing natural gas pipeline. 

¶ If feasible, CNG could reduce emissions by a maximum of ~0.06 MT CO2-e 
over the life of the project (P10).  

¶ If feasible, Mini-LNG (with feed of ~6 MMscf/d) could reduce emissions by 
a maximum of ~0.04 MT CO2-e over the life of the project (P10). 

X 

Carbon Capture 
and Storage (CCS) 

¶ CCS requires the offshore capture or exhaust gases, removal, treatment, 
compression and export of compressed separated CO2 gas to a dedicated 
CO2 pipeline and disposal facilities either at the MOPU or export and 
disposal to a third party.  

¶ If technically feasible CCS could remove emissions from heat and power 
fired equipment would reduce emission by a maximum of ~0.1 MT CO2-e 
(P10). 

X 

 

Table ES-6 summarises the key options identified, and those selected for use in Front-End 
Engineering and Design Phase (FEED). 

Table ES-6 Summary of Comparative Analysis of Design / Activity Options 

Design/Activity 
Option 

Justification for Selected Option 

Talisman field 
development 

Option 1 ς Subsea tieback system: Selected 

¶ Requires additional seabed footprint associated with the physical footprint of 
drilling on location at Talisman (~0.002 km2); and from installation of subsea 
infrastructure and tieback components, with a total additional footprint of 
~0.055 km2  (including 50% contingency). 

¶ Some additional light emissions and interaction with marine fauna from 
additional facility and vessel movements. Some additional planned discharges 
from leak testing of production flowline. 
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Design/Activity 
Option 

Justification for Selected Option 

¶ Option carried through into FEED, if Option 2 is proven not technically feasible 
following geomechanics study. Option 1 used as basis for impact assessment as 
presents greater potential environmental impact. 

Option 2 ς Extended reach deviated wells from MOPU: Selected 

¶ Incremental additional planned discharges from drilling. 

¶ Preferred option, carried through into FEED. 

Talisman well 
intervention 
methodology 

Option 1 ς ISV with well intervention package: Selected 

¶ Requires additional seabed disturbance from positioning MODU (~0.002 km2); 
and incremental additional planned discharges and accidental release risk, from 
additional facility and support vessels in field. 

Option 2 ς MODU: Selected 

¶ No additional seabed disturbance or discharges. 

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

Produced 
formation water 
(PFW) treatment 
and disposal 

Option 1 ς Reinjection into reservoir: Not Selected 

¶ Requires additional well to be drilled into reservoir and additional topside 
treatment facilities therefore making the facility larger. 

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

¶ Poses additional risks to reservoir integrity, oil production and the potential need 
for remedial actions, and potential increased safety risks, increased chemical 
usage and reduced production.  

Option 2 ς Discharge to marine environment: Selected 

¶ Does not require additional subsea equipment or wells, significantly lower 
capital cost to reinjection 

¶ Localised temporary change to water quality. 

Drilling facility  Option 1 ς MOPU with Drilling capability: Selected 

Option 2 ς MOPU and separate MODU: Selected 

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

Drilling fluid 
selection 

Option 1 ς Water-based mud (WBM): Selected 

Option 2 ς Synthetic-based mud (SBM): Selected 

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

Export strategy  Option 1 ς FSO and export tankers: Selected 

Option 2 ςShuttle tankers: Selected 

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

Mooring of CALM 
buoy 

Option 1 ς Drilled and grouted anchor piles: Selected 
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Design/Activity 
Option 

Justification for Selected Option 

Option 2 ς Gravity anchors: Selected 

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

ES5. Description of Environment 

Environment that may be Affected 

Under the OPGGS(E)R, the OPP must describe the environment that may be affected (EMBA), 
including details of the particular values and sensitivities (if any) within that environment. 

The environment that may be affected by the Amulet Development has been defined as an area 
where a change to ambient environmental conditions may potentially occur as a result of planned or 
unplanned activities. Note:  A change does not always imply that an adverse impact will occur; for 
example, a change may be required over a particular exposure value or over a consistent time period 
for a subsequent impact to occur. 

For the purpose of this OPP, the EMBA associated with the Amulet Development was demarcated 
into three sub-areas that are used to support the impact and risk assessments (as described in 
Table ES-7). 

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

Table ES-7 Description of Amulet Development EMBA Sub-Areas 

Area Description 

Environment that May Be Affected 

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

The outer extent of the EMBA for the Amulet Development is based on the results of 
stochastic oil spill modelling of a Loss of Well Control (LOWC) scenario as this represented 
the largest spatial extent of potential changes to ambient environment conditions from an 
aspect. Specifically, the EMBA is based on the cumulative extent of 150 model simulations 
ǳǎƛƴƎ ΨƭƻǿΩ ŜȄǇƻǎǳǊŜ ǾŀƭǳŜǎ ŦƻǊ ŜŀŎƘ ƳƻŘŜƭƭŜŘ ƻƛƭ ŎƻƳǇƻƴŜƴǘ όм g/m2 floating, 10 ppb 
dissolved and entrained, 10 g/m2 shoreline) and includes all probabilities of exposure. 

Note: The outer extent of the modelling has been simplified for the purposes of final 
EMBA definition and display. 

Planned Activities Sub-Areas 

Project Area This area has been defined to include the extent of all planned activities, and is the area 
relevant to the impact and risk assessments for all planned and unplanned aspects, with 
the exception of light emissions and accidental releases. 

The Project Area has been defined as a 5 km area extending around the expected position 
of facilities at Amulet and Talisman2. 

 
2 As the position of the MOPU at Amulet and the manifold at Talisman is indicative only at this stage, the identification of 
values and sensitivities (including an EPBC protected matters search) was completed using an additional 2 km buffer 
around the defined Project Area (Appendix A). 
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Area Description 

Light Area This area has been defined to include the worst-case extent of predicted measurable light 
based on planned activities, and is the area relevant to the impact assessment for planned 
light emissions. 

This Light Area has been defined as a 12.6 km area extending around the expected 
position of facilities at Amulet and Talisman.  

Unplanned Activities Sub-Areas 

Hydrocarbon 
Area 

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

This Hydrocarbon Area has been defined based on the outcomes of stochastic modelling 
(i.e. it is the cumulative extent of 150/3003 model simulations) using exposure values for 
each modelled oil component (1 g/m2 floating, 50 ppb dissolved, 100 ppb entrained, 
10 g/m2 shoreline) and includes all probabilities of exposure. 

Physical Environment 

Table ES-8 summarises the physical environment relevant to the Amulet Development. 

Table ES-8 Summary of Physical Environment Relevant to the Amulet Development 

Physical Receptor Overview 

Water quality Expected to be representative of the typically pristine and high-water quality found in 
offshore Western Australian waters. Variations to this state (e.g. increased turbidity) 
may occur in more coastal regions that are subject to large tidal ranges, terrestrial run-
off or anthropocentric factors (e.g. ports, industrial discharges). 

Sediment quality Seabed sediments of the continental slope in the North West Shelf Province (NWSP) 
are generally dominated by carbonate silts and muds, with sand and gravel fractions 
increasing closer to the shelf break. It is expected that sediment quality will be high, 
with low background concentrations of trace metals and organic chemicals.  

Air quality The majority of the offshore Pilbara region is relatively remote and therefore air 
quality is expected to be high. However, anthropogenic sources (e.g. vessels, industry 
developments) would contribute to local variation in air quality. 

Climate The climate within the Pilbara region is dry tropical, and is characterised by very hot 
summers, mild winters and low and variable rainfall. It is the most tropical cyclone 
prone coast in Australia, averaging two cyclones crossing the coast each year. 

Ambient light Natural ambient light within the offshore Pilbara region is expected to predominantly 
be from solar/lunar luminance.  

Artificial ambient light sources associated with anthropogenic activities also exist, 
including both permanent (e.g. onshore/offshore developments) and temporary (e.g. 
vessels) light sources. However, the Amulet Development is located ~40 km from the 
nearest petroleum facility and ~7 km from the nearest shipping fairway, and therefore 
negligible measurable increases in ambient light levels from these sources are 
expected. 

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

 
3 150 model simulations were run for the subsea release of Amulet Light Crude, and 300 simulations were completed for 
the surface release of MGO (refer to Sections 7.2.6 and 7.2.7 for further discussion on modelling). 
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Physical Receptor Overview 

Anthropogenic noise sources that are also likely to be experienced in the area include 
low-frequency noise from vessels. The Amulet Development is located between two 
shipping fairways on the North West Shelf, and therefore is likely to be exposed to the 
occasional sounds generated by mid to large vessels such as tankers and bulk carriers. 

Ecological Environment 

Table ES-9 summarises the ecological environment for the Amulet Development. 

Threatened and/or migratory seabirds and shorebirds, fish, marine reptiles and marine mammals 
may be categorised as MNES under the EPBC Act. 

Table ES-9 Summary of the Ecological Environment Relevant to the Amulet Development 

Ecological 
Receptor 

Overview 

Plankton Primary productivity of the North-west Marine Region is generally low and appears to 
be largely driven by offshore influences.  Phytoplankton biomass is typically variable 
(spatially and temporally), but greatest in areas of upwelling, or in shallow waters 
where nutrient levels are high. Offshore phytoplankton communities in the region are 
characterised by smaller taxa (e.g. cyanobacteria), while shelf waters are dominated 
by larger taxa such as diatoms. 

Benthic habitats 
and communities 

Previous studies of the Amulet Development area have shown that the seabed is 
composed of partially exposed cemented carbonates overlain by a fine to coarse 
grained sedimentary veneer, with sparse populations of filter and deposit-feeding 
epibenthic fauna, polychaete worms, crustaceans and echinoderms. 

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

Coastal habitats 
and communities  

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

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

No internationally important (i.e. Ramsar) wetlands occur within the Project Area or 
Hydrocarbon Area. One internationally important Ramsar wetland occurs within the 
EMBA (Eighty-mile Beach). 

Seabirds and 
Shorebirds 

The Protected Matters Search Tool (PMST; EPBC Act) identified the following number 
of species or species habitat that may occur within the Amulet Development Areas: 

¶ 11 within the Project Area 

¶ 102 within the EMBA. 

Biologically important areas (BIAs) that overlap the sub-areas for planned activities 
were identified as: 

¶ Project Area: Wedge-tailed Shearwater (breeding) 

¶ Light Area: Wedge-tailed Shearwater (breeding) 

Fish  The PMST identified the number of species or species habitat that may occur within 
the Amulet Development Areas: 

¶ 34 within the Project Area 

¶ 68 within the EMBA. 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 33 

Ecological 
Receptor 

Overview 

BIAs that overlap the sub-areas for planned activities were identified as: 

¶ Project Area: Whale Shark (foraging) 

¶ Light Area: Whale Shark (foraging). 

Marine mammals The PMST identified the number of species or species habitat that may occur within 
the Amulet Development Areas: 

¶ 24 within the Project Area 

¶ 42 within the EMBA. 

BIAs that overlap the sub-areas for planned activities were identified as: 

¶ Project Area: Pygmy Blue Whale (distribution) 

¶ Light Area: Pygmy Blue Whale (distribution) 

Marine reptiles The PMST identified the number of species or species habitat that may occur within 
the Amulet Development Areas: 

¶ 19 within the Project Area 

¶ 28 within the EMBA 

BIAs that overlap the sub-areas for planned activities were identified as: 

¶ Project Area: None 

¶ Light Area: None. 

Social, Economic and Cultural Environment 

Table ES-10 summarises the social, economic and cultural environment for the Amulet 
Development. 

The Commonwealth marine environment is a MNES under the EPBC Act. 

Table ES-10 Summary of the Social, Economic and Cultural Environment Relevant to the Amulet Development 

Social, Economic 
and Cultural 
Receptor 

Overview 

Australian 
Marine Parks 
(AMPs) 

The Project Area and Light Area do not intersect any AMPs.  

The closest AMPs to the Amulet Development are the Dampier Marine Park and 
Montebello Marine Park, ~90 km and ~120 km from the expected position of the 
MOPU respectively. 

Within the EMBA, 11 AMPs are presentτten within the North-west Marine Region, 
and one within the South-west Marine Region. 

Key Ecological 
Features 

Key Ecological Features (KEFs) are elements of the Commonwealth marine 
ŜƴǾƛǊƻƴƳŜƴǘ ǘƘŀǘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƻŦ ǊŜƎƛƻƴŀƭ ƛƳǇƻǊǘŀƴŎŜ ŦƻǊ ŜƛǘƘŜǊ ŀ ǊŜƎƛƻƴΩǎ 
biodiversity or its ecosystem function and integrity. 

There are no KEFs within the Project Area; the closest are ǘƘŜ ΨŀƴŎƛŜƴǘ ŎƻŀǎǘƭƛƴŜ ŀǘ 
125 Ƴ ŘŜǇǘƘ ŎƻƴǘƻǳǊΩ ŀƴŘ ΨDƭƻƳŀǊ {ƘƻŀƭǎΩ (~8 km and 15 km from the expected MOPU 
position respectively). 

Within the EMBA, 12 KEFs are presentτ nine within the North-west Marine Region, 
and three within the South-west Marine Region. 

Commercial 
Fisheries 

The commercial fisheries that intersect the sub-areas for planned activities were 
identified as: 

¶ Project Area:  
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Social, Economic 
and Cultural 
Receptor 

Overview 

o three Commonwealth-managed fisheries; of which none are active 

o 10 State-managed fisheries; of which three are active ς Pilbara Fish Trawl 
(Interim) Managed Fishery, Pilbara Line Fishery and Pilbara Trap Fishery. 

¶ Light Area:  

o three Commonwealth-managed fisheries; of which none are active 

o 10 State-managed fisheries; of which four are active ς Mackerel Managed 
Fishery, Pilbara Fish Trawl (Interim) Managed Fishery, Pilbara Line Fishery and 
Pilbara Trap Fishery. 

Marine Tourism 
and Recreation 

Charter fishing, marine fauna watching, and cruising are the main commercial tourism 
activities, with fishing, diving, snorkelling and other nature-based activities the main 
recreational activities that may occur within the EMBA. 

Most recreational fishing typically occurs in nearshore coastal waters (shore or inshore 
vessels), and within bays and estuaries. Offshore fishing (>5 km from the coast) only 
accounts for ~4% of recreational fishing activity in Australia, and the Project Area is far 
offshore (~132 km from Dampier). 

State Protected 
Areas ς Marine 

The Project Area  and Light Area do not intersect any State Protected Areas ς Marine.  

The closest State marine protected area is the Montebello Islands Marine Park, 
~171 km away. There are five State marine protected areas within the EMBA. 

State Protected 
Areas ς 
Terrestrial 

The Project Area and Light Area do not intersect any State Protected Areas ς 
Terrestrial.  

There are eight State terrestrial protected areas within the EMBA. 

Marine and 
Coastal Industries 

¢ƘŜ /ŀǊƴŀǊǾƻƴ .ŀǎƛƴ ǎǳǇǇƻǊǘǎ Ҕфр҈ ƻŦ ²!Ωǎ ƻƛƭ ŀƴŘ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴΦ The closest oil and 
gas facilities to the Amulet Development are the Woodside-operated Angel platform 
(~40 km) and Okhŀ Ct{h όϤрт ƪƳύΦ {ŀƴǘƻǎΩ aǳǘƛƴŜŜǊ 9ȄŜǘŜǊ 5ŜǾŜƭƻǇƳŜƴǘ ƛǎ ~45 km 
away, but is in cessation and the FPSO has left the field. 

In 1992, the Talisman field was shut-in, and some production equipment was 
abandoned by the operator at the time. The T-7 flowline and control umbilical line, an 
anchor and length of chain, and a tyre weight remain on the seabed, with a designated 
1 km buffer (as the location of the latter two items is not known; but are assumed to 
be buried). If the Talisman subsea tieback option is selected, the expected location of 
the Talisman manifold is ~140 m inside the buffer. 

The Amulet Development is located between two shipping fairways for Dampier Port 
(~9 km west and ~23 km east of the MOPU). However, historic tracking data indicates 
vessel traffic within the Project Area itself is minimal. 

The Project Area is not ǿƛǘƘƛƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴŎŜΩǎ (DoD) North West Exercise 
Area (NWXA). 

Heritage and 
Cultural Features 

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

The Project Area and Light Area do not intersect any identified heritage and cultural 
features.  

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

The boundary of the Karajarri Indigenous Protected Areas partially occurs within the 
extent of the EMBA.  



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 35 

ES6. Impact and Risk Methodology 
¢ƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ǘƘƛǎ htt ǿŀǎ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ Y!¢hΩǎ wƛǎƪ ŀƴŘ /ƘŀƴƎŜ 
Management Procedure (KATO 2020a) using the KATO Environmental Risk Matrix. 

This approach is consistent with the processes outlined in ISO 31000:2009 Risk Management ς 
Principles and Guidelines (Standards Australia/Standards New Zealand 2009) and Handbook 
203:2012 Managing Environment-related Risk (Standards Australia/Standards New Zealand 2012). 

The overarching steps in the methodology are: 

¶ Establish the context: 

o DescǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǇŜǘǊƻƭŜǳƳ ŀŎǘƛǾƛǘȅ όΨŀŎǘƛǾƛǘȅΩύ 

o LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǇŀǊǘƛŎǳƭŀǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǾŀƭǳŜǎ όΨǊŜŎŜǇǘƻǊǎΩύ 

o Identification of relevant environmental aspects 

¶ Risk Assessment: 

o Risk identification ς systematic scoping of relationships between Aspects, Impacts and 
Risks, and Receptors 

o Risk analysis of likelihood and consequence 

¶ Risk Treatment: 

o Identification of control measures 

¶ Acceptability: 

o Assessment against KATO acceptability criteria. 

Impacts and risks have been demonstrated to be at an acceptable level if they do not result in a 
ΨǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇŀŎǘΩ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ aŀǘǘŜǊǎ ƻŦ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ƛƎƴƛŦƛŎŀƴŎŜ ς Significant 
Impact Guidelines (DoE 2013). The level of significant impact is specific to each receptor, and is 
determined by whether the receptor is listed as an MNES, and whether it is present within the 
relevant impact area. As such, the levels of significant impact are sourced from: 

¶ Matters of National Environmental Significanceς Significant Impact Guidelines 1.1 (DoE 
2013) 

¶ OPGGS Act Section 280(2). 

ES7. Evaluation of Environmental Impacts and Risks 
The OPP has identified potential environmental impacts and risks associated with the Amulet 
Development. The impacts and risks associated with each aspect of the Amulet Development were 
determined to be acceptable following implementation of the adopted control measures (Table ES-
11 and Table ES-12). 
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Table ES-11 Summary of Environmental Impacts and Risks Associated with the Amulet Project ς Planned 

Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

Physical 
Presence- 
Interaction 
with Other 
Users 

Installation, Hook-up 
and Commissioning 

MOPU; Talisman 
subsea tieback; 
flowlines; CALM 
buoy and mooring 
arrangements; FSO 

Support Activities (all 
phases) 

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

Commercial 
Fisheries  

Changes 
to the 
functions, 
interests 
or 
activities 
of other 
users 

EPO1: Undertake the Amulet 
Development in a manner that prevents 
a substantial adverse effect on the 
sustainability of commercial fishing. 

EPO2: Undertake the Amulet 
Development in a manner that does not 
interfere with other marine users to a 
greater extent than is necessary for the 
exercise of right conferred by the titles 
granted. 

CM01: Vessels to adhere to the navigation safety 
requirements including the Commonwealth 
Navigation Act 2012 and any subsequent Marine 
Orders. 

CM02: Notify Australian Hydrographic Office 
(AHO) of activities and movements prior to 
activity commencing. 

CM03: Pre-start notifications will be provided to 
relevant stakeholders at appropriate timing, 
including presence of 500 m exclusion and 2 km 
cautionary zones. 

CM04: KATO Marine Operations Procedure 
(KATO 2020b) includes requirements for vessel 
entry to the immediate Project Area, 
notifications, separation distance, vessel speed, 
bunkering and transfer controls and marine 
fauna interaction.  

Minor 

Industry Minor 

Physical 
Presence ς 
Seabed 
Disturbance 

Survey 

geotechnical survey 

Drilling 

MODU positioning; 
top-hole drilling 

Installation, Hook-up 
and commissioning 

MOPU; Talisman 
subsea tieback; 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet 
Development in a manner that does not 
result in a substantial change in water 
quality which may adversely impact on 
biodiversity, ecological integrity, social 
amenity or human health. 

EPO4: Undertake the Amulet 
Development in a manner that will not 
modify, destroy, fragment, isolate or 
disturb an important or substantial area 
of habitat such that an adverse impact 

CM05: Mooring analysis will be undertaken, 
which will include an environmental sensitivity 
and seabed topography analysis. 

CM06: The wells will be plugged and abandoned 
during decommissioning activities, with 
wellheads cut below seabed and removed. 

CM07: If any objects are to be left in situ on the 
seabed, KATO will consult with DAWE to confirm 
any requirements, and apply for, a Sea Dumping 
Permit, if required. 

Minor 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

flowlines; CALM 
buoy and mooring 
arrangements 

Operations 

maintenance and 
repair; well 
intervention 

Decommissioning 

well P&A; removal of 
subsea 
infrastructure; 
disconnection of FSO 
and MOPU 

Support Activities (all 
phases) 

vessel operations 

Benthic 
habitat and 
communities 

Change in 
habitat 

on marine ecosystem functioning or 
integrity results. 

EPO5: Undertake the Amulet 
Development in a manner that will not 
seriously disrupt the lifecycle (breeding, 
feeding, migration or resting behaviour) 
of an ecologically significant proportion 
of the population of a migratory 
species. 

EPO8: Undertake the Amulet 
Development in a manner that will not 
have a substantial adverse effect on a 
population of fish, or the spatial 
distribution of the population. 

EPO10: Undertake the Amulet 
Development in a manner that will not 
substantially modify, destroy or isolate 
an area of important habitat for a 
migratory species. 

EPO11: Undertake the Amulet 
Development in a manner that will not 
result in a change that may have an 
adverse effect on a population of 
benthic habitats and communities, 
including life cycle and spatial 
distribution. 

CM08: Locate Talisman subsea tieback 
infrastructure to avoid any abandoned 
production equipment discovered during the site 
survey. 

Minor 

Fish 
Injury / 
mortality 
to fauna 

Minor 

Emissions ς 
Light 

Drilling 

well clean-up and 
flowback 

Operations 

hydrocarbon 
processing, storage 

Ambient light 
Change in 
ambient 
light 

EPO4: Undertake the Amulet Development 
in a manner that will not modify, destroy, 
fragment, isolate or disturb an important or 
substantial area of habitat such that an 
adverse impact on marine ecosystem 
functioning or integrity results. 

EPO5: Undertake the Amulet Development 
in a manner that will not seriously disrupt 

CM09: Lighting will be sufficient for navigational, 
safety and emergency requirements (e.g. 
requirements contained in AMSA Marine Order 
Part 30 and Facility Safety Cases). 

CM010: An Artificial Light Management Plan will 
be developed in alignment with the National 
Light Pollution Guidelines (CoA 2020). 

Minor 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

and offloading 
(flaring) 

Support Activities (all 
phases) 

MODU operations; 
MOPU operations; 
FSO operations; 
vessel operations 

Seabirds and 
shorebirds 

Change in 
fauna 
behaviour 

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

EPO6: Undertake the Amulet Development 
in a manner that will not result in the 
displacement of marine turtles from 
important foraging habitat or from habitat 
critical during nesting and internesting 
periods. 

EPO7: Undertake the Amulet Development 
in a manner that will not have a substantial 
adverse effect on a population of seabirds 
or shorebirds, or the spatial distribution of 
the population. 

EPO8: Undertake the Amulet Development 
in a manner that will not have a substantial 
adverse effect on a population of fish, or 
the spatial distribution of the population. 

EPO9: Undertake the Amulet Development 
in a manner that will not have a substantial 
adverse effect on a population of marine 
reptiles, or the spatial distribution of the 
population. 

EPO10: Undertake the Amulet 
Development in a manner that will not 
substantially modify, destroy or isolate 
an area of important habitat for a 
migratory species. 

Minor 

Fish Minor 

Marine 
reptiles 

Minor 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

Emissions ς 
Atmospheric  

Drilling 

well clean-up and 
flowback 

Installation, Hook-up 
and Commissioning 

MOPU 

Operations 

hydrocarbon 
processing, storage 
and offloading 

Support Activities (all 
phases) 

MODU operations; 
MOPU operations; 
FSO operations; 
vessel operations 

Ambient air 
quality 

Change in 
air quality 

EPO12: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in air quality, which may 
adversely impact on biodiversity, ecological 
integrity, social amenity, or human health.  

EPO13: Undertake the Amulet Development 
in a manner that will not significantly 
contribute to Australia's annual greenhouse 
gas emissions.  

EPO14: KATO will not export oil produced 
from the Amulet Development to countries 
that are not signatories to the Paris 
Agreement. 

CM11: Compliance with AMSA Marine Order 97 
(Marine pollution prevention τ air pollution). 

CM12: Restrictions on import and use of Ozone 
Depleting Substances (ODS) for refrigeration and 
air conditioning systems as per the 
Commonwealth Ozone Protection and Synthetic 
Greenhouse Gas Management Act 1989. 

CM13: Maximise the use of  associated gas, for 
example, as fuel gas during operations 

CM14: Comply with the requirements of the 
Safeguard Mechanism, including purchase of 
Australian Carbon Units (ACCUs) if designated 
emissions baseline is exceeded, as determined 
by the Clean Energy Regulator. 

CM15: Operations designed to be optimised to 
enable the safe and economically efficient 
operation of the facility. 

CM16: Develop KATO Greenhouse Gas 
Management Plan and identify emissions 
mitigation hierarchy to reduce direct GHG 
emissions to ALARP during EP development, 
including consideration of: 

¶ Avoid ς as per alternatives assessment 
(Section 4.3.1) 

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

¶ Offsets ς in alignment with Safeguard 
Mechanism 

Minor 

Climate 
Climate 
change 

 

Moderate 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

¶ Monitor ς aƻƴƛǘƻǊ !ǳǎǘǊŀƭƛŀΩǎ ŀƴŘ ŜȄǇƻǊǘ 
ŎƻǳƴǘǊƛŜǎΩ ŎƻƳƳƛǘƳŜƴǘǎ ǳƴŘŜǊ ǘƘŜ Paris 
Agreement regarding NDCs, export of oil 
and Scope 3 emissions. 

¶ Mechanisms to ensure adaptive 
management of these measures for the 
duration of the Amulet Development via the 
EP mechanism. 

CM17: Reporting of GHG emissions as per the 
National Greenhouse and Energy Reporting 
(NGER) Scheme. 

Emissions ς 
Underwater 
Noise 

Survey 

geophysical survey 
(sonar) 

Drilling 

top-hole drilling; 
bottom-hole drilling; 
completions 

Operations 

well intervention 

Decommissioning 

Well P&A 

Support Activities (all 
phases) 

MODU operations; 
MOPU operations; 
FSO operations; 
vessel operations; 

Ambient noise 
Change in 
ambient 
noise 

EPO4: Undertake the Amulet Development 
in a manner that will not modify, destroy, 
fragment, isolate or disturb an important or 
substantial area of habitat such that an 
adverse impact on marine ecosystem 
functioning or integrity results. 

EPO5: Undertake the Amulet Development 
in a manner that will not seriously  disrupt 
the lifecycle (breeding, feeding, migration or 
resting behaviour) of an ecologically 
significant proportion of the population of a 
migratory species. 

EPO6: Undertake the Amulet Development 
in a manner that will not result in the 
displacement of marine turtles from 
important foraging habitat or from habitat 
critical during nesting and internesting 
periods. 

EPO8: Undertake the Amulet Development 
in a manner that will not have a substantial 

CM04: KATO Marine Operations Procedure 
(KATO 2020b) includes requirements for vessel 
entry to the immediate Project Area, 
notifications, separation distance, vessel speed, 
bunkering and transfer controls and marine 
fauna interaction. 

CM18: Vessels and aircraft will adhere to the 
EPBC Regulations 2000 ς Part 8 Division 8.1 
(Regulation 8.04) ς Interacting with cetaceans 
within the project area. 

CM19: Vertical seismic profiling (VSP) 
operations will adhere to the EPBC Act Policy 
Statement 2.1 ς Interaction between Offshore 
Seismic Exploration and Whales: Industry 
Guidelines. 

CM20: Equipment will be maintained in 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ 
specifications, facility planned maintenance 
system and regulatory requirements. 
 

Minor 

Fish 
Change in 
fauna 
behaviour 

Moderate 

Marine 
mammals 

Injury / 
mortality 
to fauna 

Moderate 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

helicopter 
operations 

Change in 
fauna 
behaviour 

adverse effect on a population of fish, or 
the spatial distribution of the population. 

EPO9: Undertake the Amulet Development 
in a manner that will not have a substantial 
adverse effect on a population of marine 
reptiles, or the spatial distribution of the 
population. 

EPO15: Undertake the Amulet Development 
in a manner that will not have a substantial 
adverse effect on a population of marine 
mammals, or the spatial distribution of the 
population. 

EPO16: Noise emissions are managed 
such that any Blue Whale continues to 
utilise the area without injury and is not 
displaced from a foraging BIA. 

Moderate 

Marine 
reptiles 

Change in 
fauna 
behaviour 

Moderate 

Planned 
Discharge ς 
Drilling 
Cuttings and 
Fluids 

Drilling 

top-hole drilling; 
bottom-hole drilling; 
completions; well 
clean-up and 
flowback 

Installation, Hook-up 
and Commissioning 

CALM buoy and 
mooring installation 

Operations 

well intervention 

Decommissioning 

well P&A 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

EPO4: Undertake the Amulet 
Development in a manner that will not 
result in a change that may modify, 
destroy, fragment, isolate or disturb an 
important or substantial area of habitat 
such that an adverse impact on marine 
ecosystem functioning or integrity 
results. 

EPO11: Undertake the Amulet Development 
in a manner that will not result in a change 
that may have an adverse effect on a 
population of benthic habitats and 

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

CM22: Solid removal and treatment equipment 
will be used to reduce and minimise the amount 
of residual fluid contained in drilled cuttings 
prior to discharge to the marine environment. 

CM23: Drilling and cementing procedures to 
standard industry practices will be developed 
that will describe specific well locations, design 
and fluid volumes. 

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

CM25: Drilling of the conductor section will use 
seawater and/or WBM only. 

Minor 

Ambient 
sediment 
quality 

Change in 
sediment 
quality 

Minor 

Benthic 
habitats and 
communities 

Change in 
habitat 

Minor 

Injury / 
mortality 
to fauna 

Minor 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 42 

Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

communities, including life cycle and spatial 
distribution. 

EPO17: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in sediment quality 
which may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

Planned 
Discharge ς 
Cement 

Drilling 

top-hole drilling; 
bottom-hole drilling 

Installation, Hook-up 
and Commissioning 

CALM buoy and 
mooring installation 

Operations 

well intervention 

Decommissioning 

well P&A 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

EPO4: Undertake the Amulet 
Development in a manner that will not 
result in a change that may modify, 
destroy, fragment, isolate or disturb an 
important or substantial area of habitat 
such that an adverse impact on marine 
ecosystem functioning or integrity 
results. 

EPO11: Undertake the Amulet 
Development in a manner that will not 
result in a change that may have an 
adverse effect on a population of 
benthic habitats and communities, 
including life cycle and spatial 
distribution. 

EPO17: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in sediment quality 
which may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

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

CM23: Drilling and cementing procedures to 
standard industry practices will be developed 
that will describe specific well locations, design 
and fluid volumes. 

Minor 

Ambient 
sediment 
quality 

Change in 
sediment 
quality 

Minor 

Benthic 
habitats and 
communities 

Change in 
habitat 

Minor 

Injury / 
mortality 
to fauna 

Minor 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

Planned 
Discharge ς 
Commissioning 
and 
Operational 
Fluids 

Installation, Hook-up 
and commissioning 

Talisman subsea 
tieback; flowlines; 
FSO; MOPU 

Operations 

Hydrocarbon 
extraction 

Decommissioning 

disconnection of FSO 
and MOPU 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

EPO17: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in sediment quality 
which may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

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

Minor 

Ambient 
sediment 
quality 

Change in 
sediment 
quality 

Minor 

Planned 
Discharge ς 
Produced 
Formation 
Water 

Operations 

hydrocarbon 
processing, storage 
and offloading 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

EPO17: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in sediment quality 
which may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

EPO18: Undertake the Amulet Development 
in a manner that will not result in a change 
that may have an adverse effect on a 
population of plankton, including its life 
cycle and spatial distribution. 

CM26: A management framework for produced 
formation water discharges will be developed. 

Minor 

Ambient 
sediment 
quality 

Change in 
sediment 
quality 

Minor 

Plankton 
Injury / 
mortality 
to fauna 

Minor 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

Planned 
Discharge ς 
Cooling Water 
and Brine 

Support Activities (all 
phases) 

MODU operations; 
MOPU operations; 
FSO operations; 
vessel operations 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

EPO18: Undertake the Amulet Development 
in a manner that will not result in a change 
that may have an adverse effect on a 
population of plankton, including its life 
cycle and spatial distribution. 

CM20: Equipment will be maintained in 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ 
specifications, facility planned maintenance 
system and regulatory requirements. 

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

Minor 

Plankton 
Injury / 
mortality 
to fauna 

Minor 

Planned 
Discharge ς 
Deck drainage 
and Bilge 

Support Activities (all 
phases) 

MODU operations; 
MOPU operations; 
FSO operations; 
vessel operations 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality, which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

CM20: Equipment will be maintained in 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ 
specifications, facility planned maintenance 
system and regulatory requirements. 

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

CM27: Implement waste management 
procedures including safe handling, treatment, 
transportation, and appropriate segregation and 
storage of all waste generated. 

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

Minor 

Planned 
Discharge ς 
Sewage, 
greywater and 
food waste 

Support Activities (all 
phases) 

MODU operations; 
MOPU operations; 
FSO operations; 
vessel operations 

Ambient 
water quality 

Change in 
water 
quality 

EPO3: Undertake the Amulet Development 
in a manner that will not result in a 
substantial change in water quality, which 
may adversely impact on biodiversity, 
ecological integrity, social amenity or 
human health. 

CM20: Equipment will be maintained in 
accordance ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ 
specifications, facility planned maintenance 
system and regulatory requirements. 

CM21: Chemicals will be selected and applied 
with the lowest practicable environmental 
impacts, concentrations and risks to provide 

Minor 
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Aspect 
Phase and Activity 
(source of aspect) 

Receptor Impact EPO Adopted Control Measures Consequence 

technical effectiveness.CM27: Implement waste 
management procedures including safe 
handling, treatment, transportation, and 
appropriate segregation and storage of all waste 
generated. 

CM29: Compliance with Marine Order 96 
(Marine pollution prevention ς Sewage) 2013. 

CM30: Compliance with Marine Order 95 
(Marine pollution prevention ς Garbage) 2013.  
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Table ES-12 Summary of Environmental Impacts and Risks Associated with the Amulet Project ς Unplanned  

Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

Unplanned 
Introduction 
of IMS 

Drilling 

MODU positioning 

Installation, Hook-up and 
Commissioning 

MOPU; Talisman subsea 
tieback; flowlines; CALM 
buoy and mooring 
arrangements; FSO 

Decommissioning 

inspection and cleaning 

Support Activities (all phases) 

MODU operations; MOPU 
operations; FSO operations; 
vessel operations 

Benthic 
habitats and 
communities 

Change in 
ecosystem 
dynamics 

EPO19: Undertake the 
Amulet Development in a 
manner that will prevent an 
IMS becoming established in 
the marine environment. 

CM31: Requirements of the 
Australian Ballast Water 
Management Requirements 
Version 7 (DAWR 2017) to be met. 

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

CM33: Inspection and in-water 
cleaning of marine growth as per 
the Anti-fouling and in-water 
Cleaning Guidelines (DoA 2015) on 
relocatable subsea infrastructure 
and MOPU and FSO wetsides 
before demobilisation from 
Project Area, including methods to 
ensure minimal release of 
biological material into the water. 

CM34: A Biofouling Management 
Plan will be developed as per the 
Anti-fouling and in-water Cleaning 
Guidelines (DoA 2015). 

Serious Unlikely Medium 

Commercial 
Fisheries 

Changes to the 
functions, 
interests or 
activities of 
other users 

Moderate 
Very 
unlikely 

Low 

Industry Moderate  
Very 
unlikely 

Low 

Physical 
Presence ς 
Interaction 
with Marine 
Fauna 

Survey 

geophysical survey; 
geotechnical survey 

Support Activities (all phases) 

MODU operations; MOPU 
operations; FSO operations; 

Fish 

Injury / 
mortality to 
fauna 

EPO20: Undertake the 
Amulet Development in a 
manner that will prevent a 
vessel strike with protected 
marine fauna during project 
activities. 

CM04: KATO Marine Operations 
Procedure (KATO 2020b) includes 
requirements for vessel entry to 
the immediate Project Area, 
notifications, separation distance, 
vessel speed, bunkering and 
transfer controls and marine 
fauna interaction. 

Minor Unlikely Low 

Marine 
mammals 

Minor Unlikely Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

vessel operations; helicopter 
operations 

Marine 
Reptiles 

CM18: Vessels and aircraft will 
adhere to the EPBC Regulations 
2000 ς Part 8 Division 8.1 
(Regulation 8.04) ς Interacting 
with cetaceans within the Project 
Area.  

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

Minor Unlikely Low 

Physical 
Presence ς 
Unplanned 
Seabed 
Disturbance 

Installation, Hook-up and 
commissioning 

MOPU; Talisman subsea 
tieback; flowlines; CALM 
buoy and mooring 
arrangements 

Decommissioning 

Inspection and cleaning; well 
P&A; Removal of subsea 
infrastructure; disconnection 
of MOPU/FSO 

Support Activities (all phases) 

MODO operations; MOPU 
operations; FSO operations; 
vessel operations; ROV 
operations 

Ambient 
water 
quality 

Change in 
water quality 

EPO21: Undertake the 
Amulet Development in a 
manner that will prevent 
unplanned seabed 
disturbance. 

CM04: KATO Marine Operations 
Procedure (KATO 2020b) includes 
requirements for vessel entry to 
the immediate Project Area, 
notifications, separation distance, 
vessel speed, bunkering and 
transfer controls and marine 
fauna interaction. 

CM05: Mooring analysis will be 
undertaken, which will include an 
environmental sensitivity and 
seabed topography analysis. 

CM06: The wells will be plugged 
and abandoned during 
decommissioning activities, with 
wellheads cut below the mudline 
and removed. 

CM33: Inspection and in-water 
cleaning of marine growth will be 
undertaken as per the Anti-fouling 
and in-water Cleaning Guidelines 
(DoA 2015) on relocatable subsea 
infrastructure and MOPU and FSO 
wetsides before demobilisation 
from Project Area, including 
methods to ensure minimal 

Minor Unlikely Low 

Benthic 
habitats and 
communities 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Minor Unlikely Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

release of biological material into 
the water. 

Unplanned 
Discharge ς 
Solid Waste 

Support Activities (all phases) 

MODU operations; MOPU 
operations; FSO operations; 
vessel operations 

Ambient 
water 
quality 

Change in 
water quality 

EPO22: Undertake the 
Amulet Development in a 
manner that will prevent an 
unplanned discharge of solid 
waste to the marine 
environment. 

CM27: Implement waste 
management procedures 
including safe handling, 
treatment, transportation, and 
appropriate segregation and 
storage of all waste generated. 
CM30: Compliance with Marine 
Order 95 (Marine Pollution 
Prevention ς Garbage). 

Minor 
Very 
Unlikely 

Low 

Seabirds and 
Shorebirds 

Injury / 
mortality to 
fauna 

Minor 
Very 
Unlikely 

Low 

Fish Minor 
Very 
Unlikely 

Low 

Marine 
mammals 

Minor 
Very 
Unlikely 

Low 

Marine 
reptiles 

Minor 
Very 
Unlikely 

Low 

Unplanned 
Discharge ς 
Minor Loss of 
Containment 
(Chemicals 
and 
Hydrocarbons) 

Support Activities (all phases) 

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

Ambient 
water 
quality 

Change in 
water quality 

EPO23: Undertake the 
Amulet Development in a 
manner that will prevent an 
unplanned discharge of 
chemicals or hydrocarbons 
to the marine environment. 

CM04: KATO Marine Operations 
Procedure (KATO 2020b) includes 
requirements for vessel entry to 
the immediate Project Area, 
notifications, separation distance, 
vessel speed, bunkering and 
transfer controls and marine 
fauna interaction.  

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

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

Minor 
Very 
unlikely 

Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

Marine Order Part 91 (Marine 
Pollution Prevention ς Oil) to 
prevent accidental pollution and 
pollution from routine operations. 

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

CM36: Emergency response 
activities will be implemented in 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀ ǾŜǎǎŜƭΩǎ ǾŀƭƛŘ 
and appropriate Shipboard Oil 
Pollution Emergency Plan (SOPEP) 
and/or Shipboard Marine 
Pollution Emergency Plan (SMPEP) 
(or equivalent, according to class). 

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

Accidental 
Release ς 
Amulet Light 
Crude Oil 

Drilling 

top-hole drilling; bottom-
hole drilling; completions; 
well clean-up and flowback 

Operations 

Ambient 
water 
quality 

Change in 
water quality 

EPO24: Undertake the 
Amulet Development in a 
manner that will prevent an 
accidental release of Amulet 
light crude oil to the marine 
environment due to a LOWC, 

CM03: Pre-start notifications will 
be provided to relevant 
stakeholders at appropriate 
timing, including presence of 
500 m exclusion and 2 km 
cautionary zones. 

Minor Unlikely Low 

Ambient 
sediment 
quality 

Change in 
sediment 
quality 

Minor Unlikely Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

hydrocarbon extraction; 
hydrocarbon processing, 
storage and offloading; 
inspections; maintenance 
and repair; well intervention 

Decommissioning 

well P&A; removal of subsea 
infrastructure 

Support Activities (all phases) 

MODU operations; MOPU 
operations; FSO operations 

Plankton 

Injury / 
mortality to 
fauna 

or failure of a flowline or 
bulk tank.  

CM04: KATO Marine Operations 
Procedure (KATO 2020b) includes 
requirements for vessel entry to 
the immediate Project Area, 
notifications, separation distance, 
vessel speed, bunkering and 
transfer controls and marine 
fauna interaction.  

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

CM36: Emergency response 
activities will be implemented in 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀ ǾŜǎǎŜƭΩǎ ǾŀƭƛŘ 
and appropriate Shipboard Oil 
Pollution Emergency Plan (SOPEP) 
and/or Shipboard Marine 
Pollution Emergency Plan (SMPEP) 
(or equivalent, according to class). 

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

CM38: NOPSEMA-accepted 
Environment Plans and Oil 

Minor 
Very 
unlikely 

Low 

Benthic 
habitat and 
communities 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

Moderate 
Very 
unlikely 

Low 

Coastal 
habitats and 
communities 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

Change in 
aesthetic value 

Moderate 
Very 
unlikely 

Low 

Seabirds and 
shorebirds 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

Moderate 
Very 
unlikely 

Low 

Fish Moderate 
Very 
unlikely 

Low 

Marine 
reptiles 

Moderate 
Very 
unlikely 

Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

Marine 
mammals 

Pollution Emergency Plans will be 
in place. 

CM39: NOPSEMA-accepted Well 
Operations Management Plan in 
place for all wells, in accordance 
with the OPGGS Act requirements. 

CM40: NOPSEMA-accepted Safety 
cases for the MOPU and MODU 
will include procedures detailing 
how activities with support vessels 
will be undertaken. 

CM41: If an infill drilling campaign 
is required, a simultaneous 
production and drilling (SIMOPS) 
workshop will be completed, and 
a procedure developed to manage 
and mitigate any additional risks 
due to concurrent activities. At a 
minimum, this will include shut-in 
of production and isolation of the 
reservoir during: 

¶ MODU approach and 
disconnection 

Moderate 
Very 
unlikely 

Low 

Australia 
Marine 
Parks 

Change in 
water quality 

Change in 
sediment 
quality 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

Changes to the 
functions, 
interests or 
activities of 
other users 

Change in 
aesthetic value 

Moderate 
Very 
unlikely 

Low 

State 
protected 
areas ς 
Marine 

Moderate 
Very 
unlikely 

Low 

Heritage and 
cultural 
features 

Moderate 
Very 
unlikely 

Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

Key 
Ecological 
Features 

Change in 
water quality 

Change in 
sediment 
quality 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

¶ handling of the BOP over 
existing wells 

¶ any drilling clash potential due 
to new wellbore proximity to 
an existing production 
wellbore. 

Minor 
Very 
unlikely 

Low 

Industry 

Changes to the 
functions, 
interests or 
activities of 
other users 

Minor 
Very 
unlikely 

Low 

Commercial 
Fisheries  

Changes to the 
functions, 
interests or 
activities of 
other users 

Minor 
Very 
unlikely 

Low 

Tourism and 
recreation 

Changes to the 
functions, 
interests or 
activities of 
other users 

Change in 
aesthetic value 

Minor 
Very 
unlikely 

Low 

Accidental 
Release ς 

Support Activities (all phases) 
Ambient 
water 
quality 

Change in 
water quality 

EPO25: Undertake the 
Amulet Development in a 
manner that will prevent an 

CM03: Pre-start notifications will 
be provided to relevant 
stakeholders at appropriate 

Minor 
Very 
unlikely 

Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

Marine 
Diesel/Gas Oil 

MODU operations; MOPU 
operations; FSO operations; 
vessel operations 

Plankton 
Injury / 
mortality to 
fauna 

accidental release of 
MDO/MGO to the marine 
environment due to vessel 
collision or failure of a bulk 
tank.  

timing, including presence of 500 
m exclusion and 2 km cautionary 
zones. 

CM04: KATO Marine Operations 
Procedure (KATO 2020b) includes 
requirements for vessel entry to 
the immediate Project Area, 
notifications, separation distance, 
vessel speed, bunkering and 
transfer controls and marine 
fauna interaction.  

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

CM36: Emergency response 
activities will be implemented in 
accordance with a vessŜƭΩǎ ǾŀƭƛŘ 
and appropriate Shipboard Oil 
Pollution Emergency Plan (SOPEP) 
and/or Shipboard Marine 
Pollution Emergency Plan (SMPEP) 
(or equivalent, according to class). 

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

Minor 
Very 
unlikely 

Low 

Coastal 
habitats and 
communities 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

Change in 
aesthetic value 

Minor 
Very 
unlikely 

Low 

Seabirds and 
shorebirds 

Injury / 
mortality to 
fauna 

Change in 
fauna 
behaviour 

Moderate 
Very 
unlikely 

Low 

Fish Moderate 
Very 
unlikely 

Low 

Marine 
reptiles 

Moderate 
Very 
unlikely 

Low 

Marine 
mammals 

Moderate 
Very 
unlikely 

Low 

Australian 
Marine 
Parks 

Change in 
water quality 

Change in 
habitat 

Injury / 
mortality to 
fauna 

Moderate 
Very 
unlikely 

Low 
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Aspect 
Phase and activity 
(source of aspect) 

Receptor Impact EPOs Adopted Control Measures C L RL 

Change in 
fauna 
behaviour 

Changes to the 
functions, 
interests or 
activities of 
other users 

CM38: NOPSEMA-accepted 
Environment Plans and Oil 
Pollution Emergency Plans will be 
in place. 

CM40: NOPSEMA-accepted Safety 
cases for the MOPU and MODU 
will include procedures detailing 
how activities with support vessels 
will be undertaken. 

Industry 

Changes to the 
functions, 
interests or 
activities of 
other users 

Minor 
Very 
unlikely 

Low 

Commercial 
Fisheries 

Changes to the 
functions, 
interests or 
activities of 
other users 

Minor 
Very 
unlikely 

Low 

C=Consequence, L=Likelihood, RL=Risk Level 
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ES8. Cumulative Impacts and Risks 
The cumulative impact assessment determines whether the incremental impacts will have a 
cumulated effect along with other impacts of the activity. It should also determine if the impact of a 
project, in combination with the other impacts, may cause a significant change to a receptor now or 
in the future, after applying mitigation for the project. 

This OPP identifies and evaluates impacts related to planned activities associated with the Amulet 
Development. Given the low likelihood of unplanned events (e.g. accidental releases) occurring 
during the Amulet Development, impacts from unplanned events were not considered when 
assessing cumulative impacts. 

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

¶ spatial and temporal boundary of the assessment 

¶ existing industries / projectsτpast, present or future 

¶ existing environment within these boundaries 

¶ identification of environmental aspects common to the Amulet Development and other 
actions / projects. 

Spatial and Temporal Boundary of the Assessment 

The largest potential impact area for any planned aspect is for light emissions (12.6 km radius 
around the expected position of the MOPU at Amulet and the manifold at Talisman). This is the 
worst-case extent of predicted measurable change to ambient light based on planned activities from 
the Amulet Development for the life of the project. All other spatial potential impact extents from 
planned aspects are within the Project Area (5 km radius around Amulet MOPU and the Talisman 
manifold locations). Therefore, a conservative spatial extent of 12.6 km was used for the cumulative 
impact assessment for the Amulet Development. 

The temporal boundary for the assessment has been conservatively set as one year after 
decommissioning of the Amulet Development. Allowing for a total project life of approximately 
five years, this gives a conservative temporal extent of six years. 

Existing Industries / ProjectsτPast, Present or Future 

Existing industries or projects within the temporal and spatial boundaries of the assessment with 
similar aspects as the Amulet Development were identified. These may result in cumulative impacts 
and include: 

¶ commercial fisheries 

¶ marine and coastal industries (commercial shipping). 

Existing Environment within these Boundaries 

The existing environment within the EMBA was described in detail. Based on the spatial and 
temporal boundaries established, this description is sufficient to support the assessment of 
cumulative impacts. 

Identification of Environmental Aspects Interactions 

Impacts resulting from planned aspects are restricted to the Project Area, which comprises a 5 km 
buffer around the expected position of the MOPU at Amulet and the manifold at Talisman, except 
for light, which comprises a 12.6 km buffer around Amulet and Talisman.  

The only existing industries / projects within 12.6 km (i.e. spatial boundary for cumulative 
assessment for these aspects) are: 
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¶ commercial fisheries 

¶ marine and coastal industries (commercial shipping) 

Cumulative Impact Assessment 

This OPP identifies potential cumulative impacts and risks associated with the Amulet Development. 
The impacts and risks associated with each aspect of the Amulet Development (identified as 
requiring further assessment) were determined to be acceptable; they are summarised in Table ES-
13. Consideration of additional control measures is not requiredτthe EPOs previously defined are 
considered appropriate to ensure that the acceptable level of performance for direct and indirect 
impacts is achieved. 

Table ES-13 Summary of Cumulative Impacts Evaluation and Risks Associated with the Amulet Project 

Environment Phase and Activity 

(source of aspect) 

Receptor Impact Consequence 

Physical 
Environment 

Support Activities 
(all phases) 

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

Ambient light Change in ambient light Minor 

Ecological 
Environment 

Support Activities 
(all phases) 

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

Plankton Injury / mortality to fauna Minor 

Fish 

Change in fauna behaviour Minor 

Injury / mortality to fauna Minor 

Marine 
reptiles 

Change in fauna behaviour Minor 

ES9. Implementation Strategy 
The Amulet Development will be undertaken in accordance with this OPP and subsequent activity-
specific EP/s. This section describes the implementation strategies (the systems, practices, and 
procedures) used to manage risks and impacts of the Development. These will help achieve the  
EPOs as per the requirements under Section 5A of the OPGGS(E)R. 

KATO has an Integrated Management System, referred to as the KATO IMS, detailed in the KATO 
Integrated Management System Description (KAT-000-GN-PP-001) (KATO 2020c). The KATO IMS is a 
common framework that uses the principles of risk management to ensure that the hazards 
associated with all KATO activities are identified and that the associated risks to people, the 
environment and company assets are assessed and effectively managed. 

Table ES-14 summarises the key elements of the KATO IMS relevant to this OPP. 
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Table ES-14 Summary of KATO IMS Elements 

KATO IMS Element Description  

EMS Consistent with the Australian/New Zealand Standard AS/NZS ISO14001 
Environmental Management Systems ς Requirements 

Training and 
awareness 

The IMS will ensure that all Amulet Development employees, contractors and 
visitors have the appropriate training, qualifications, experience and competency. 

Emergency 
Management  

The Emergency Management Procedure (KAT-000-HS-PP-002) (KATO 2020d) 
provides organisational structures, management processes, and the tools necessary 
to respond to emergencies and to prevent or mitigate emergency and crisis 
situations, and to respond to incidents in a safe, rapid, and effective manner. It 
defines specific procedural guidance for emergency and unplanned events including 
hydrocarbon spills, plus detailed reporting relationships for command, control and 
communications.  

Risk and Change 
Management  

The Risk and Change Management Procedure (KAT-000-GN-PP-002) (KATO 2020a) 
manages changes to facilities, operations, products, and the organisation so as to 
prevent incidents, support reliable and efficient operations, and keep unacceptable 
risks from being introduced. 

Incident 
Management 

The Incident Management Procedure (KAT-000-GN-PP-003) (KATO 2020e) governs 
incident notification, incident investigation, reporting and documentation, incident 
investigation competency model and communicating lessons learned. 

Compliance 
Assurance 

The KATO IMS Description (KAT-000-GN-PP-001) (KATO 2020) ensures a process is 
in place to enable compliance with applicable legal and company requirements, 
verify necessary safeguards are in place and functioning, and non-compliances are 
reported and tracked to closure.  

Monitoring and 
Reporting 

Monitoring will be undertaken to demonstrate that KATO complies with regulatory 
requirements as specified in this OPP and future EP/s, including routine and 
incident reporting. 

Review of EP For the EP stage, as per the OPGGS(E)R, KATO will submit a proposed revision of the 
accepted EP/s to NOPSEMA: 

¶ before the commencement of a new activity, or any significant modification, 
change or a new stage of an existing activity 

¶ before, or as soon as practicable after, the occurrence of any significant new 
environmental impact or risk, or significant increase in an existing 
environmental impact or risk that occurred or is to occur. 

ES10. Stakeholder Consultation 
¢ƘŜ ǇǊƛƴŎƛǇŀƭ ƻōƧŜŎǘƛǾŜǎ ƻŦ Y!¢hΩǎ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ƛǎ ǘƻ: 

¶ identify stakeholders 

¶ initiate and maintain open communications between stakeholders and KATO relevant to 
their interests 

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

Consultation will be planned, outcomes tracked, and ongoing actions recorded in the KATO 
Stakeholder Communications Register (KAT-000-GN-RE-001) (KATO 2020f). 

Consultation with stakeholders began before submission of this OPP, and will continue throughout 
the life of the Amulet Development. 
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The OPP process includes a period of public consultation for a minimum of four weeks. The OPP will 
be made publicly available, and the public has the opportunity to provide comment to NOPSEMA. 
Following the public comment period, KATO must demonstrate it has assessed the merits of the 
comments and how they have been addressed. 

The Corowa Development OPP (KATO 2020j) was published by NOPSEMA for an 8-week public 
comment period, beginning on 27 February 2020. The OPP was made publicly available on 
bh{t9a!Ωǎ ǿŜōǎƛǘŜΣ ŀƴŘ KATO published advertisements in regional, state and nation-wide 
newspapers, as required. 

No public comments were received. 
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1 Introduction 

1.1 Activity Location and Overview 

The Amulet Development will be centred on the Amulet and Talisman fields, located within 
Commonwealth waters on the North West Shelf, offshore of mainland Western Australia (WA), 
~132 km north of Dampier (Figure 1-1). The field lies in ~85 m of water within production licence 
WA-8-L in the North Carnarvon Basin, and contains light crude oil. 

KATO plans to develop the Amulet and Talisman fields using a relocatable system known as the 
honeybee production system. This system has been used successfully in many locations around the 
world, including offshore WA. Advantages of the system include: 

¶ it uses a self-installing jack-up platform, with no requirement for mobilising a crane barge 
from overseas (which introduces additional risk and cost) 

¶ all infrastructure will be removed before demobilising from the field, and some elements will 
be re-used on the next project, allowing for ease of decommissioning and minimising 
number of mobilisations required 

¶ environmental impact is minimised by having no fixed platform 

¶ no offshore piling or trenching is required, further minimising environmental impact. 

The Amulet field has previously been appraised by Tap (Shelfal) Pty Ltd, with three wells drilled in 
2006. The Amulet field is classified as a small field with a short life span and proven contingent 
resource of 6.9 MMstb (at best estimate). The Talisman field is situated ~5 km to the west of the 
Amulet field and was initially drilled in 1984 by Marathon Petroleum. A total of six wells were drilled. 
The field produced from two wells until the field was shut-in in 1992.  The field has since been 
abandoned, with the final well plugged and abandoned (P&A) in 1992.  However, due to its 
proximity to the Amulet field, KATO may choose to reinstate production from the Talisman field. 

The key components covered in this Offshore Project Proposal (OPP) for the Amulet Development 
are: 

¶ site survey of the proposed location of subsea infrastructure 

¶ drilling of up to four production wells, allowance for two sidetracks, and one dual-purpose 
production/water injection well 

¶ installation, hook-up and commissioning of a mobile offshore processing unit (MOPU), 
catenary anchor leg mooring (CALM) Buoy and mooring arrangements, flowline and riser, 
and a floating storage and offloading (FSO) facility 

¶ operation of the facilities 

¶ decommissioning and removal of subsea and surface infrastructure and plug and 
abandonment (P&A) of the wells. 

The Talisman oil field is ~3.5 km to the west of Amulet, within WA-8-L, which has been produced but 
was shut-in in 1992 and since abandoned. Due to its proximity to the Amulet field, KATO may choose 
to reinstate production from the Talisman field. If the subsea tieback option is selected for 
development of the adjacent Talisman field, the following additional components covered in this 
OPP are: 

¶ site survey of the proposed location of subsea infrastructure (at Talisman) 

¶ installation of a production flowline and service umbilical between the MOPU and Talisman 
field 

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

¶ operation of the Talisman subsea facilities 
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¶ decommissioning and removal of Talisman subsea infrastructure and plug and abandonment 
(P&A) of the wells. 

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

Y!¢hΩǎ ōǳǎƛƴŜǎǎ ǎǘǊŀǘŜƎȅ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ƳǳƭǘƛǇƭŜ ǎƳŀƭƭ ƳŀǊƎƛƴŀƭ ŘƛǎŎƻǾŜǊŜŘ ŦƛŜƭŘǎ ǿƘƛŎƘ ŀǊe currently 
ǳƴŜŎƻƴƻƳƛŎ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ΨǎǘǊŀƴŘŜŘΩΦ  KATO will unlock the resource in these fields by using the 
relocatable honeybee production system to move from one field to the next. 

!ǘ ǘƘŜ ǘƛƳŜ ƻŦ ǿǊƛǘƛƴƎΣ Y!¢hΩǎ ǇƻǊǘŦƻƭƛƻ Ŏƻƴǎƛǎǘǎ ƻŦ !ƳǳƭŜǘΣ ŀƴŘ ǘƘŜ Corowa Development. The 
Corowa Development is centred on the Corowa field located within Commonwealth waters on the 
NWS, which lie in ~90 m of water within production licence WA-41-R, and contains light crude oil. 
Corowa is ~335 km south-east of the Amulet Development. A separate OPP for Corowa has been 
submitted to NOPSEMA (KATO 2020j). Future fields will be the subject of separate OPP/s, once 
identified and acquired/confirmed. 

There is potential there may also be exploration targets within the WA-8-L permit area, that are as 
yet undiscovered and therefore undefined. Whilst on location drilling the Amulet and Talisman wells, 
KATO may take the opportunity to drill an exploration well into a nearby oil prospect that is within 
reach of the drill rig.  

Exploration activities such as drilling are not within scope of the OPP process; if undertaken, this 
activity will be covered by a separate Environment Plan (EP).  
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Figure 1-1 Location of Amulet Development
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1.2 Titleholder Details 

KATO Energy Pty Ltd (KATO) is the proponent for the Amulet Development. 

KATO is an Australian company that was formed to combine ownership of the Amulet oil discovery, 
and other fields, via wholly owned subsidiaries. The shareholders of KATO are Tamarind Australia Pty 
Ltd (Tamarind Resources group), Aviemore Capital Pty Ltd (Burton group) and Wisdom Frontier 
Limited (former owner of Hydra group). KATO owns the titleholders Tamarind Amulet Pty Ltd and 
Skye Energy Pty Ltd. 

In accordance with the Commonwealth Offshore Petroleum and Greenhouse Gas Storage 
(Environment) Regulations 2009 [OPGGS(E)R]; Table 1-1 provides the details of titleholders within 
which the petroleum activity will take place. 

Table 1-1 Licence and Titleholder Details 

Title Name Operator Titleholder Details 

WA-8-L Amulet KATO Energy Tamarind Amulet Pty Ltd 

Skye Energy Pty Ltd 

The titleholder contact details are: 

KATO Energy Pty Ltd 

102 Forrest Street 

Cottesloe, Western Australia 6000 

Phone: +61 8 9320 4700 

Email:  info@katoenergy.com.au 

Website:  https://katoenergy.com.au 

1.3 Document Purpose and Scope 

This OPP has been prepared by KATO as licence holder and operator of the Amulet Development in 
accordance with the Environment Regulations and associated guidelines. Under the OPGGS(E)R, an 
OPP is required to be submitted for all offshore projects to the National Offshore Petroleum Safety 
and Environment Management Authority (NOPSEMA) for approval. An OPP is an initial and global 
assessment of a project and must be accepted by NOPSEMA before the proponent can submit 
Environment Plans (EPs) for activities that make up the project. 

¢ƘŜ htt ǇǊƻŎŜǎǎ ƛƴǾƻƭǾŜǎ bht{9a!Ωǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ all potential environmental impacts and risks of 
petroleum activities conducted over the life of an offshore project. The process includes a public 
comment period prior to approval and requires a proponent to ensure that all environmental 
impacts and risks will be managed to acceptable levels. 

1.4 Structure of the OPP 

The OPP has beeƴ ǇǊŜǇŀǊŜŘ ǘƻ ŀƭƛƎƴ ǿƛǘƘ bht{9a!Ωǎ ŎǳǊǊŜƴǘ htt ŎƻƴǘŜƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ όbπлптфлπ
DbπмссоΣ wŜǾ пΣ aŀǊŎƘ нлмфύ ŀƴŘ bht{9a! htt ŀǎǎŜǎǎƳŜƴǘ ǇƻƭƛŎȅ όbπлптфлπt[πмсрлΣ wŜǾ 1, 
September 2018). The structure of the OPP is summarised in Table 1-2. 

 

mailto:info@katoenergy.com.au
https://katoenergy.com.au/
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Table 1-2 OPP Structure 

Section Content 

1 Introduction Project overview, location, proponent details. 

2 Requirements Legislation, other regulatory requirements, relevant standards and 
guidelines. 

3 Description of the 
Project 

A description of all activities including installation, commissioning, 
drilling, hydrocarbon offloading and decommissioning. 

4 Alternatives Analysis An analysis of alternative operations and procedures and decision-
making processes. 

5 Description of the 
Environment 

A description of the existing environment highlighting significant 
physical, ecological and socioeconomic values. 

6 Environmental Impact 
and Risk Assessment 
Methodology 

The methodology for identifying and evaluating environmental impacts 
and risks. 

7 Environmental Impact 
and Risk Assessment 

Results and justification of environmental impacts and risk assessments. 

8 Cumulative Impact 
Assessment 

Provides an assessment of cumulative impacts for the Amulet 
Development. 

9 Implementation Strategy Details how environmental performance outcomes stated within this 
OPP will be implemented. 

10 Stakeholder 
Consultation 

! ǎǳƳƳŀǊȅ ƻŦ Y!¢hΩǎ ǎǘŀƪŜƘƻƭŘŜǊ Ŏƻƴǎultation methods which includes 
the process of stakeholder identification and consultation history and 
future consultation requirements.  

11 Terminology and Acronyms 

12 References 
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2 Requirements 
The Amulet Development is located entirely in Commonwealth waters and therefore falls under 
Commonwealth jurisdiction, triggering these key Commonwealth acts: Offshore Petroleum and 
Greenhouse Gas Storage Act 2006 (OPGSS Act) and Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). 

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

The OPGGS Act provides the regulatory framework for all offshore petroleum exploration and 
production activities in Commonwealth waters, beyond the three nautical mile limit, to ensure that 
these activities are undertaken: 

¶ consistent with the principles of ecologically sustainable development as defined in section 
3A of the EPBC Act 

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

¶ to ensure that environmental impacts and risks of the activity are of an acceptable level. 

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

¶ Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009 

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

¶ Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 
[OPGGS(E)]. 

Part 1A of the OPGGS(E)R specifies that before commencing an offshore project, a person must 
submit an offshore project proposal for the project to the regulator. 

Table 2-1 specifies the requirements of the OPGGS(E)R in relation to the content of this OPP. 

Table 2-1 Concordance Table for the OPP Requirements of the OPGGS(E)R 

Regulation Description Document 
section  

5A (5)(a) The proposal must: 

(a) ƛƴŎƭǳŘŜ ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ƴŀƳŜ ŀƴŘ ŎƻƴǘŀŎǘ ŘŜǘŀƛƭǎΤ  

Section 1.2 

5A (5)(b) (b) include a summary of the project, including the following: 

i. a description of each activity that is part of the project; 

ii. the location or locations of each activity; 

iii. a proposed timetable for carrying out the project; 

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

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

Section 3 

5A (5)(c) (c) describe the existing environment that may be affected by the project; Section 5 

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

Section 5 

5A (5)(e) (e) set out the environmental performance outcomes for the project;  Section 7 

5A (5)(f) (f) describe any feasible alternative to the project, or an activity that is 
part of the project, including: 

Section 4 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 65 

Regulation Description Document 
section  

i. a comparison of the environmental impacts and risks arising from 
the project or activity and the alternative; 

ii. an explanation, in adequate detail, of why the alternative was not 
preferred. 

5A (6) Without limiting paragraph (5)(d), particular relevant values and sensitivities 
may include any of the following: 

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

(b) the national heritage values of a National Heritage place within the 
meaning of that Act; 

(c) the ecological character of a declared Ramsar wetland within the 
meaning of that Act; 

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

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

(f) any values and sensitivities that exist in, or in relation to, part or all of: 

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

ii. Commonwealth land within the meaning of that Act. 

Section 5 

5A (7) The proposal must: 

(a) describe the requirements, including legislative requirements, that apply 
to the project and are relevant to the environmental management of the 
project; and 

(b) describe how those requirements will be met. 

Section 2 

5A (8) The proposal must include: 

(a) details of the environmental impacts and risks for the project; and 

(b) an evaluation of all the impacts and risks, appropriate to the nature and 
scale of each impact or risk. 

Section 7 

2.1.1 Environment Plans 

The OPPGS(E)R require a titleholder to have an accepted Environment Plan (EP) in place for any 
petroleum activity or greenhouse gas activity. The EP must be appropriate for the nature and scale 
of the activity, and describe the activity, the existing environment, the impact and risk assessment, 
and control measures proposed for the activity. 

EPs are supported by an Oil Pollution Emergency Plan (OPEP) and Operational and Scientific 
Monitoring Plan (OSMP), which are required as part of an EPΩs implementation strategy. 

EPs related to activities associated with the Amulet Development will be submitted after the OPP 
has been submitted to NOPSEMA and cannot be accepted until the OPP has been accepted. 

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

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

Where there is the potential for a Matter of National Environmental Significance (MNES) to be 
impacted by offshore petroleum activities, an assessment of impacts is required to be presented in 
the OPP. The aims of the EPBC Act are to: 

¶ protect matters of MNES 

¶ provide for Commonwealth environmental assessment and approval processes 
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¶ provide for an integrated system for biodiversity conservation and management of 
protected areas. 

MNES identified as relevant to the Amulet Development are: 

¶ Listed threatened species and ecological communities 

¶ Listed migratory species (protected under international agreements) 

¶ Commonwealth marine environment 

¶ World heritage properties 

¶ National heritage places 

¶ Ramsar wetlands. 

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

2.2.1 EPBC Management Plans 

2.2.1.1 Listed Threatened Species Management / Recovery Plans and Conservation Advice 

Under the EPBC Act, listed threatened species are managed through management plans, recovery 
plans and/or conservation advice. These plans provide advice on relevant impacts and threats and 
set requirements for management and protection. 

The requirements of species recovery plans and conservation advice were considered when 
developing this OPP to identify the appropriate management of the proposed activities. 

Table 2-2 outlines the management, recovery plans and conservation advice relevant to the Amulet 
Development, and the key threats and conservation actions relevant to the project. These were 
considered when assessing impacts and risks, assessing acceptability, and developing environmental 
performance outcomes (EPOs). 
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Table 2-2 Summary of EPBC Management / Recovery Plans and Conservation Advice Relevant to the Amulet Development 

Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

Vertebrates 

All Vertebrate 
Fauna 

Threat abatement 
plan for the impacts 
of marine debris on 
the vertebrate 
ǿƛƭŘƭƛŦŜ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ 
coasts and oceans 
(DoEE 2018a) 

N/A Marine debris There are four main 
objectives: 

¶ Contribute to the long-
term prevention of the 
incidence of harmful 
marine debris 

¶ Remove existing 
harmful marine debris 
from the marine 
environment 

¶ Mitigate the impacts 
of harmful marine 
debris on marine 
species and ecological 
communities 

¶ Monitor the 
quantities, origins and 
impacts of marine 
debris and assess the 
effectiveness of 
management 
arrangements over 
time for the strategic 
reduction of debris. 

No explicit management actionǎ ŦƻǊ ƴƻƴπŦƛǎƘŜǊƛŜǎ 
related industries (note that management actions in the 
plan relate largely to management of fishing waste (e.g. 
ΨghostΩ gear), and State and Commonwealth 
management through regulation. 

Marine mammals 

Sei Whale Conservation advice 
Balaenoptera 

Vulnerable Noise interference No explicit relevant 
objectives 

Assess and manage acoustic disturbance. 

Vessel disturbance Minimising vessel collisions: 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

borealis Sei Whale 
(TSSC 2015a) 

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

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

Climate and 
oceanographic 
variability and 
change 

Understanding impacts of climate variability and 
change: 

/ƻƴǘƛƴǳŜ ǘƻ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ international 
commitments to reduce greenhouse gas emissions and 
regulate the krill fishery in Antarctica 

Pollution (persistent 
toxic pollutants)  

No explicit relevant management actions; pollution 
identified as a threat. 

Blue Whale 
(including 
Pygmy Blue 
Whale 
subspecies) 

Conservation 
Management Plan 
for the Blue Whale: A 
Recovery Plan under 
the Environment 
Protection and 
Biodiversity 
Conservation Act 
1999 2015ς2025 
[(CoA) 2015a] 

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

A2: Assess and address anthropogenic noise: shipping, 
industrial and seismic noise. 

Vessel disturbance A5: Addressing vessel collision: 

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

Climate variability 
and change 

Understanding impacts of climate variability and 
change: 

/ƻƴǘƛƴǳŜ ǘƻ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
commitments to reduce greenhouse gas emissions and 
regulate the krill fishery in Antarctica 

Fin Whale Conservation advice 
Balaenoptera 

Vulnerable Noise interference No explicit relevant 
objectives 

Once the spatial and temporal distribution (including 
biologically important areas) of Fin Whales is further 
defined, assess the impacts of increasing anthropogenic 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

physalus Fin Whale 
(TSSC 2015b) 

noise (including seismic surveys, port expansion, and 
coastal development). 

Vessel disturbance Develop a national vessel strike strategy that 
investigates the risk of vessel strikes on Fin Whales and 
identifies potential mitigation measures. 

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

Climate and 
oceanographic 
variability and 
change 

Understanding impacts of climate variability and 
change: 

/ƻƴǘƛƴǳŜ ǘƻ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
commitments to reduce greenhouse gas emissions and 
regulate the krill fishery in Antarctica. 

Pollution (persistent 
toxic pollutants) 

No explicit relevant management actions; pollution 
identified as a threat. 

Humpback 
Whale 

Approved 
Conservation Advice 
for Megaptera 
novaeangliae 
(Humpback Whale) 
(TSSC 2015c) 

Vulnerable Noise interference No explicit relevant 
objectives 

For actions involving acoustic impacts (example pile 
driving, explosives) on Humpback Whale calving, 
resting, feeding areas, or confined migratory pathways, 
undertake site-specific acoustic modelling (including 
cumulative noise impacts). 

Vessel disturbance Ensure the risk of vessel strike on Humpback Whales is 
considered when assessing actions that increase vessel 
traffic in areas where Humpback Whales occur and, if 
required appropriate mitigation measures are 
implemented to reduce the risk of vessel strike. 

Maximise the likelihood that all vessel strike incidents 
are reported in the National Ship Strike Database. All 
cetaceans are protected in Commonwealth waters and, 
the EPBC Act requires that all collisions with whales in 
Commonwealth waters are reported. Vessel collisions 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

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

Enhance education programs to inform vessel operators 
of best practice behaviours and regulations for 
interacting with humpback whales. 

Climate and 
Oceanographic 
Variability and 
Change 

A4: Impacts of climate variability and change: 

/ƻƴǘƛƴǳŜ ǘƻ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
commitments to reduce greenhouse gas emissions and 
regulate the krill fishery in Antarctica. 

Entanglement with 
commercial fisheries 
or aquaculture 
equipment, shark 
safety equipment or 
marine debris 

Reducing commercial fishing entanglements . 

No explicit management measures for marine debris. 

Southern Right 
Whale 

Conservation 
Management Plan 
for the Southern 
Right Whale 
(DSEWPaC 2011) 

Endangered Noise interference Long term recovery 
objective: 

To minimise anthropogenic 
threats to allow the 
conservation status of the 
southern right whale to 
improve so that it can be 
removed from the 
threatened species list 
under the EPBC Act 

Interim Recovery Objective 
5: 

A2: Assess and address anthropogenic noise: shipping, 
industrial and seismic noise. 

Vessel disturbance A5: Address vessel collisions: 

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

Climate Variability 
and Change 

A4: Assess impacts of climate variability and change. 

/ƻƴǘƛƴǳŜ ǘƻ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ international 
commitments to reduce greenhouse gas emissions and 
regulate the krill fishery in Antarctica. 

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

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

Entanglement with 
commercial fisheries 
or aquaculture 
equipment or marine 
debris 

Anthropogenic threats are 
demonstrably minimised 

A3: Reducing commercial fishing entanglements.  

There are no explicit management actions for marine 
debris. 

Marine Reptiles 

Loggerhead 
Turtle, 
Hawksbill 
Turtle, 

Green Turtle, 

Olive Ridley 
Turtle, Flatback 
Turtle and 
Leatherback 
Turtle 

Recovery plan for 
Marine Turtles in 
Australia (CoA 2017) 

Endangered 
ς 
Loggerhead, 
Leatherback, 
Olive Ridley 
Turtles 

Vulnerable ς 
Green, 
Hawksbill, 
Flatback 
Turtles 

 Long-term recovery 
objective: 

Minimise anthropogenic 
threats to allow for the 
conservation status of 
marine turtles to improve 
so that they can be 
removed from the EPBC 
Act threatened species list.   

Interim objective 3: 

Anthropogenic threats are 
demonstrably minimised.  

A1: Maintain and improve efficacy of legal and 
management protection  

¶ Manage anthropogenic activities to ensure marine 
turtles are not displaced from identified habitat 
critical to the survival as per section 3.3 Table 6. 

¶ Manage anthropogenic activities in Biologically 
Important Areas to ensure that biologically 
important behaviour can continue. 

 A9. Address the impacts of coastal 
development/infrastructure and dredging and trawling. 

¶ Use up-to-date information regarding nesting, 
internesting and foraging habitat to inform future 
development proposals and approval decisions. 

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

Light pollution A8. Minimise light pollution. 

¶ Artificial light within or adjacent to habitat critical 
to the survival of marine turtles will be managed 
such that marine turtles are not displaced from 
these habitats. 

¶ Develop and implement best practice light 
management guidelines for existing and future 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

developments adjacent to marine turtle nesting 
beaches. 

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

Acute chemical 
discharge (oil 
pollution) 

A4. Minimise chemical and terrestrial discharge. 

 

Climate change and 
variability 

A2: Adaptively manage turtle stocks to reduce risk and 
build resilience to climate change and variability: 

¶ /ƻƴǘƛƴǳŜ ǘƻ ƳŜŜǘ !ǳǎǘǊŀƭƛŀΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
commitments to address the causes of climate 
change.  

¶ Identify, test and implement climate-based 
adaptation measures.  

Marine debris A3. Reduce the impacts from marine debris. 

¶ Support the implementation of the EPBC Act Threat 
Abatement Plan for the impacts of marine debris 
on vertebrate marine life. 

Noise Interference B3. Assess and address anthropogenic noise. 

¶ Understand the impacts of anthropogenic noise on 
marine turtle behaviour and biology. 

Leatherback 
Turtle 

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

Endangered Vessel disturbance  No explicit relevant management actions; vessel strikes 
identified as a threat. 

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

Climate change No explicit relevant management actions; climate 
change identified as a threat. 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

Short-nosed 
Seasnake 

Approved 
Conservation Advice 
for Aipysurus 
apraefrontalis (Short-
nosed Seasnake) 
(DSEWPaC 2011b) 

Critically 
Endangered 

Habitat loss, 
disturbance and 
modification 

No explicit relevant 
objectives 

Monitor known populations to identify key threats. 
Ensure there is no anthropogenic disturbance in areas 
where the species occurs, excluding necessary actions 
to manage the conservation of the species. 

Fish 

Sawfish and 
river sharks 

Sawfish and river 
shark multispecies 
recovery plan (CoA 
2015b) 

N/A Habitat degradation/ 
modification 

The primary objective of 
this recovery plan is to 
assist the recovery of 
sawfish and river sharks in 
Australian waters with a 
view to:  

¶ improving the 
population status 
leading to the removal 
of the sawfish and 
river shark species 
from the threatened 
species list of the EPBC 
Act 

¶ ensuring that 
anthropogenic 
activities do not 
hinder recovery in the 
near future, or impact 
on the conservation 
status of the species in 
the future.  

Identify risks to important sawfish and river shark 
habitat and measures needed to reduce those risks. 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

The specific objectives of 
the recovery plan (relevant 
to industry) are: 

Objective 5:    Reduce and, 
where possible, eliminate 
adverse impacts of habitat 
degradation and 
modification on sawfish 
and river shark species. 

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

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

Vulnerable Climate change No explicit relevant 
objectives 

No explicit relevant management actions; threat 
ƛŘŜƴǘƛŦƛŜŘ ŀǎ ΨŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŜŎƻǎȅǎǘŜƳ ŜŦŦŜŎǘǎ ŀǎ ŀ 
result of habitat modification and climate change 
(including changes in sea temperature, ocean currents 
ŀƴŘ ŀŎƛŘƛŦƛŎŀǘƛƻƴύΦΩ 

Dwarf Sawfish, 
Queensland 
Sawfish 

Approved 
conservation advice 
for Pristis clavata 
(Dwarf Sawfish) 
(TSSC 2009b) 

Vulnerable Habitat degradation/ 
modification 

No explicit relevant 
objectives 

No explicit relevant management actions; habitat loss, 
disturbance and modification identified as threats. 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

Green Sawfish, 
Dindagubba, 
Narrowsnout 
Sawfish 

Approved 
conservation advice 
for Green Sawfish 
(TSSC 2008a) 

Vulnerable Habitat degradation/ 
modification 

No explicit relevant 
objectives 

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

Freshwater 
Sawfish, 
Largetooth 
Sawfish, River 
Sawfish, 
Leichhardt's 
Sawfish, 
Northern 
Sawfish 

Approved 
Conservation Advice 
for Pristis pristis 
(Largetooth Sawfish) 
(DoE 2014a). 

Vulnerable Habitat degradation/ 
modification 

No explicit relevant 
objectives 

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

Whale Shark Conservation advice 
Rhincodon typus 
(Whale Shark) (TSSC 
2015d) 

[Note the Recovery 
plan for the Whale 
Shark (DEH 2005a) 
ceased to be in effect 
from 1 October 
2015] 

Vulnerable Vessel disturbance Objective: 

To maintain existing levels 
of protection for the whale 
shark in Australia while 
working to increase the 
level of protection 
afforded to the whale 
shark within the Indian 
Ocean and Southeast Asian 
region to enable 
population growth so that 
the species can be 
removed from the 
threatened species list of 
the EPBC Act. 

Minimise offshore developments and transit time of 
large vessels in areas close to marine features likely to 
correlate with Whale Shark aggregations (Ningaloo 
Reef, Christmas Island and the Coral Sea) and along the 
northward migration route that follows the northern 
Western Australian coastline along the 200 m isobath 
(as set out in the Conservation Values Atlas, DotE, 
2014). 

Habitat degradation/ 
modification 

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

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

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

Grey Nurse 
Shark (west 

Recovery Plan for the 
Grey Nurse Shark 

Vulnerable Pollution and disease Overarching objective: No explicit relevant management actions; pollution and 
disease identified as a threat. 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

coast 
population) 

(Carcharias taurus) 
(DoE 2014b) 

To assist the recovery of 
the grey nurse shark in the 
wild, throughout its range 
in Australian waters with a 
view to: 

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

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

Seabirds and shorebirds 

Migratory 
shorebirds 

Wildlife Conservation 
Plan for Migratory 
Shorebirds (DoEE 
2015) 

N/A Habitat loss / 
modification 

3. Anthropogenic threats 
to migratory shorebirds in 
Australia are minimised or, 
where possible, eliminated 

No explicit relevant management actions; identified as a 
threat. 

Anthropogenic 
disturbance 

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

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

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

assessment processes. (specifically for coastal 
developments). 

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

Red Knot Conservation advice 
Calidris canutus (Red 
Knot) (TSSC 2016a) 

Endangered Habitat degradation/ 
modification 

No explicit relevant 
objectives 

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

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

Curlew 
Sandpiper 

Conservation advice 
Calidris ferruginea 
(Curlew Sandpiper) 
(DoE 2015a) 

Critically 
Endangered 

Habitat degradation/ 
modification (oil 
pollution) 

Australian Objective: 

3. Disturbance at key 
roosting and feeding sites 
reduced. 

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

Bar-tailed 
Godwit 
(Western 
Alaskan) 

Conservation advice 
Limosa lapponica 
baueri (Bar-tailed 
Godwit (Western 
Alaskan)) (TSSC 
2016b) 

Vulnerable Habitat degradation/ 
modification 

No explicit relevant 
objectives 

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

Bar-tailed 
Godwit 
(Northern 
Siberian) 

Conservation advice 
Limosa lapponica 
menzbieri (Bar-tailed 
Godwit (Northern 
Siberian)) (TSSC 
2016c) 

Critically 
Endangered 

Habitat degradation/ 
modification 

No explicit relevant 
objectives 

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

Southern Giant 
Petrel 

National recovery 
plan for threatened 
albatrosses and giant 

Endangered Marine Pollution Overall objective: 

To ensure the long-term 
survival and recovery of 
albatross and giant petrel 

No explicit management actions; marine pollution 
recognised as a threat. . 
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Species / 
Sensitivity 

Plan Protection 
under EPBC 
Act 

Relevant Key threats 
identified 

Relevant Objectives Relevant Conservation Actions 

petrels 2011ς2016 
(DSEWPaC 2011) 

Climate change populations breeding and 
foraging in Australian 
jurisdiction by reducing or 
eliminating human related 
threats at sea and on land. 

 

Specific objectives: 

2. Land-based threats to 
the survival and breeding 
success of albatrosses and 
giant petrels breeding 
within areas under 
Australian jurisdiction are 
quantified and reduced. 

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

A3.1: Where climate change is identified as having the 
potential for significant negative impacts on Australian 
populations of seabirds:  

¶ appropriate monitoring strategies are implemented 
to fill information gaps 

¶ mitigation actions are identified and adopted 
where feasible and appropriate. 

Australian Fairy 
Tern 

Conservation advice 
for Sterna nereis 
nereis (Fairy Tern) 
(TSSC 2011b) 

Vulnerable Habitat degradation/ 
modification (oil 
pollution) 

No explicit relevant 
objectives 

Ensure appropriate oil spill contingency plans are in 
ǇƭŀŎŜ ŦƻǊ ǘƘŜ ǎǳōǎǇŜŎƛŜǎΩ ōǊŜŜŘƛƴƎ ǎƛǘŜǎ ǘƘŀǘ ŀǊŜ 
vulnerable to oil spills. 

Eastern Curlew, 
Far Eastern 
Curlew 

Conservation Advice 
for Numenius 
madagascariensis 
(Eastern Curlew) 
(DoE 2015c) 

Critically 
Endangered 

Habitat loss, 
disturbance and 
modification 

Australian Objectives: 

3. Reduce disturbance at 
key roosting and feeding 
sites 

7. Manage disturbance at important sites when the 
species is present.  
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2.2.1.2 Australian Marine Parks 

Under the EPBC Act, Australian Marine Parks (AMPs) are recognised for the purpose of conserving 
marine habitats and the species that live and rely on these habitats. AMPs that occur within the 
EMBA are summarised in Table 2-3. 

Table 2-3 AMPs that Occur within the Amulet Areas  

Australian Marine Park Distance from Project 
Area 

IUCN Protected Area Category 

Carnarvon Canyon* ~718 km Habitat Protection Zone (IUCN IV) 

Gascoyne ̂ ~363 km National Park Zone (IUCN II) 

Habitat Protection Zone (IUCN IV) 

Multiple Use Zone (IUCN VI) 

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

Ningaloo* ~374 km National Park Zone (IUCN II) 

Recreational Use Zone (IUCN IV) 

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

Habitat Protection Zone (IUCN IV) 

Multiple Use Zone (IUCN VI) 

Shark Bay* ~669 km Multiple Use Zone (IUCN VI) 

Eighty Mile Beach* ~202 km Multiple Use Zone (IUCN VI) 

Argo-Rowley Terrace* ~192 km Multiple Use Zone (IUCN VI) 

National Park Zone (IUCN II) 

Special Purpose Zone (Trawl) (IUCN VI) 

Mermaid Reef* ~369 km National Park Zone (IUCN II) 

Abrolhos  ̂ ~866 km Recreational Use Zone (IUCN IV) 

Habitat Protection Zone (IUCN IV) 

National Park Zone (IUCN II) 

Special Purpose Zone (IUCN VI) 

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

Two Rocks^  ~1350 km Recreational Use Zone (IUCN IV) 

*within North-west Network (Director of National Parks 2018a) 

^ within South-west Network (Director of National Parks 2018b) 

 

AMPs listed in Table 2-3 are described in detail in Section 5. 

Australian IUCN Reserve Management Principles for each category are set out in the EPBC 
Regulations and are summarised in Table 2-4 (Environment Australia 2002). In addition to these 
management principles, all activities undertaken within an AMP must be consistent with the 
objectives of the zone, and the values of the marine park (Director of National Parks 2018): 

¶ National Park Zone (II) ς to provide for the protection and conservation of ecosystems, 
habitats and native species in as natural a state as possible. 
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¶ Habitat Protection Zone (IV) ς to provide for the conservation of ecosystems, habitats and 
native species in as natural a state as possible, while allowing activities that do not harm or 
cause destruction to seafloor habitats. 

¶ Multiple Use Zone (VI) ς to provide for ecologically sustainable use and the conservation of 
ecosystems, habitats and native species. 

Table 2-4 Australian IUCN Reserve Management Principles 

Category II: National Park:  Category IV: Habitat/Species 
Management Area 

Category VI: Managed Resource 
Protected Areas 

3.01 The reserve or zone should 
be protected and managed 
to preserve its natural 
condition according to the 
following principles.  

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

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

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

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

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

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

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

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

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

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

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

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

5.05 Management should seek to 
ensure that exploitation or 
occupation inconsistent 
with these principles does 
not occur.  
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Category II: National Park:  Category IV: Habitat/Species 
Management Area 

Category VI: Managed Resource 
Protected Areas 

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

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

 

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

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

 

3.08 The aspirations of 
traditional owners of land 
within the reserve or zone, 
their continuing land 
management practices, the 
protection and maintenance 
of cultural heritage and the 
benefit the traditional 
owners derive from 
enterprises, established in 
the reserve or zone, 
consistent with these 
principles should be 
recognised and taken into 
account. 

  

Source: Environment Australia 2002 

2.3 Relevant Commonwealth Legislation 

Table 2-5 summarises Commonwealth legislation that is relevant to the environmental management 
of the Amulet Development, in addition to the OPGGS Act and EPBC Act. 

Table 2-5 Relevant Commonwealth Legislation 

Legislation Scope Application to Activities under the 
OPGGS(E)R 

Air Navigation Act 
1920 

This Act is responsible for managing 
navigation within the avian environment.  

Helicopter and other aircraft activities 
occurring throughout all phases of the 
project are required to abide to the 
requirements under this Act.  
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Legislation Scope Application to Activities under the 
OPGGS(E)R 

Australian Heritage 
Council Act 2003 

This Act was formed to establish the 
Australian Heritage Council and associated 
functions. The Act also classifies areas that 
have heritage value, including those 
identified on the Commonwealth Heritage 
list, Wold Heritage List and National 
heritage List.  

This Act applies to any activities that 
may occur within areas that may have 
associated heritage values.  

Australian Maritime 
Safety Authority Act 
1990 

The Act aims to: 

¶ promote maritime safety 

¶ protect the marine environment 
from: 

o pollution from ships 

o other environmental damage 
caused by shipping 

¶ provide for a national search and 
rescue service. 

The authority responsible for applying the 
Act is AMSA. 

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

Australian Radiation 
Protection and 
Nuclear Safety Act 
1998 

This Act aims at protecting the health and 
safety of people and the environment 
from radiation effects. 

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

Biosecurity Act 2015 In June 2016, the Biosecurity Act 2016 
replaced the Quarantine Act 1908. 

This Act provides a definition of 
ΨǉǳŀǊŀƴǘƛƴŜΩ ŀƴŘ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŜ 
Australian Quarantine Inspection Service 
(AQIS). 

All information concerning the voyage of 
the vessel and the ballast water is 
declared correctly to the quarantine 
officers. 

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

Environment 
Protection (Sea 
Dumping) Act 1981 

Aims to minimise pollution threats by 
prohibiting ocean disposal of waste 
considered too harmful to be released in 
the marine environment and regulating 
permitted waste disposal to ensure 
environmental impacts are minimised. 

This Act also fulfils Australia's 
international obligations under the 
London Protocol to prevent marine 
pollution. 

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

Sea Dumping Permits will be in place 
where required. 

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

Environment 
Protection and 
Biodiversity 
Conservation 
Regulations 2000: 8.1 

Provides regulations for operating aircraft 
and vessels in the vicinity of cetaceans 

All aircraft and vessels to operate at 
required distances from cetaceans. 
The requirements are detailed in the 
Australian National Guidelines for 
Whale and Dolphin Watching (DEWHA 
2005) 
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Legislation Scope Application to Activities under the 
OPGGS(E)R 

Hazardous Waste 
(Regulation of 
Exports and Imports) 
Act 1989 

The main purpose of this Act is regulating 
the import, export and transport of 
hazardous waste. It aims at ensuring 
adequate disposal of hazardous waste to 
minimise impacts to humans and the 
environment within and outside Australia.  

The handling and export of hazardous 
waste during the project must be 
done in accordance with the Act.  

Industrial Chemicals 
(Notification and 
Assessment Act) 
1989 

This Act enforces restrictions on using 
particular chemicals that may have 
detrimental and harmful effects on health 
and the environment and creates a 
national register of chemicals used in 
industry. 

Chemicals used throughout the 
project will be considered under the 
requirements of this Act prior to use. 

National 
Environment 
Protection Measures 
(Implementation) Act 
1998 

This Act aims to implement National 
EnǾƛǊƻƴƳŜƴǘ tǊƻǘŜŎǘƛƻƴ aŀǘǘŜǊǎ όb9taΩǎύ 
to enhance, restore and protect the 
Australian environment. This Act also 
ensures adequate and relevant 
information on pollution is provided to 
the community. 

Activities associated with the project 
will result in the generation of 
pollution. Requirements of the Act 
must be adhered to including energy 
and greenhouse gas reporting.  

National Greenhouse 
and Energy Reporting 
Act 2007 (NGER Act) 

Introduced a single national framework 
for reporting and disseminating company 
information about greenhouse gas 
emissions, energy production and energy 
consumption. It is administered by the 
Clean Energy Regulator. 

Activities associated with the project 
will result in the generation of 
atmospheric emissions and 
greenhouse gases. Requirements of 
the Act must be adhered to including 
energy and greenhouse gas reporting. 

Navigation 
(Consequential 
Amendments) Act 
2012 

This Act regulates international ship and 
seafarer safety and also applies to 
protection of the marine environment 
from shipping and the actions of seafarers 
within Australian waters. In addition, the 
Navigation Act also gives effect to 
international conventions for maritime 
issues where Australia is a signatory, 
including the International Convention for 
the Prevention of Pollution from Ships 
(MARPOL 73/78). 

The Act regulates: 

¶ Vessel crew 

¶ Vessel survey and certification 

¶ Occupational health and safety 

¶ Passengers 

¶ Personnel qualifications and welfare 

¶ Vessel construction standards 

¶ Handling of cargoes 

¶ Marine pollution prevention 

¶ Monitoring and enforcement 
activities. 

All ships associated with petroleum 
activities within Australian waters 
must abide to the requirements under 
the Navigation Act. 

Marine orders that relate to 
petroleum activities include: 

¶ Marine Order Part 21: Safety of 
navigation and emergency 
procedures 

¶ Marine Order Part 30: Prevention 
of collisions 

¶ Marine Order Part 59: Offshore 
industry vessel operations 
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Legislation Scope Application to Activities under the 
OPGGS(E)R 

Offshore Petroleum 
and Greenhouse Gas 
Storage (Regulatory 
Levies) Act 2003 

 Offshore Petroleum 
and Greenhouse Gas 
Storage (Regulatory 
Levies) Regulations 
2004 

An Act to impose levies relating to the 
regulation of offshore petroleum activities 
and greenhouse gas storage activities. 

This Act will apply to KATO as a licence 
holder and operator. 

Ozone Protection and 
Synthetic Greenhouse 
Gas Management 
Act 1989 

This Act aims at controlling and reducing 
the manufacturing, import and export of 
substances that deplete the ozone layer 
and synthetic greenhouse gases.  

This Act will apply to KATO if the 
company manufactures, imports or 
exports these kinds of substances.  

Protection of the Sea 
(Harmful Antifouling 
Systems) Act 2006 

This Act aims at protecting the marine 
environment from the effects of harmful 
antiȤfouling systems. 

Under the Act, the negligent application of 
a harmful antifouling compound to a ship 
by a person or persons is an offence. 

The Act also requires that all Australian 
ǎƘƛǇǎ Ƴǳǎǘ ƘƻƭŘ Ψŀƴǘƛfouling ŎŜǊǘƛŦƛŎŀǘŜǎΩΣ 
providing they meet specific criteria. 

Ships involved with offshore 
petroleum activities within Australian 
waters are required to abide to the 
requirements under this Act. 

Protection of the Sea 
(Prevention of 
Pollution from Ships) 
Act 1983 

This Act aims at protecting the marine 
environment from discharges associated 
with ships within Australian waters that 
may result in pollution to the marine 
environment. This also includes oil 
pollution. 

It also invokes certain requirements of the 
MARPOL Convention including those 
relating to discharge of noxious liquid 
substances, sewage, garbage and air 
pollution. 

This Act requires ships greater than 400 
gross tonnes to have in place pollution 
emergency plans, and also provides for 
emergency discharges from ships. 

Includes the requirement for an approved 
Shipboard Oil Pollution Emergency Plan 
(SOPEP) and/or Shipboard Marine 
Pollution Emergency Plan (SMPEP) (or 
equivalent, according to class) which 
describes emergency response activities. 

Ships involved with petroleum 
activities within Australian waters are 
required to abide to the requirements 
under this Act. 

Numerous Marine Orders are enacted 
under this Act concerning to offshore 
petroleum activities, including: 

¶ MO Part 91: Marine Pollution 
Prevention ς Oil 

¶ MO Part 93: Marine Pollution 
Prevention ς Noxious Liquid 
Substances 

¶ MO Part 94: Marine Pollution 
Prevention ς Harmful Substances 
in Packaged Forms 

¶ MO Part 95: Marine Pollution 
Prevention ς Garbage 

¶ MO Part 96: Marine Pollution 
Prevention ς Sewage 

¶ MO Part 97: Marine Pollution 
Prevention ς Air Pollution 

¶ MO Part 98: Marine Pollution 
Prevention ς Anti-fouling 
Systems. 

Underwater Cultural 
Heritage Act 2019 

Protects the heritage values of 
shipwrecks, sunken aircraft and relics 
(older than 75 years) in Australian 

In the event of removal, damage or 
interference to shipwrecks, sunken 
aircraft or relics declared to be 
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Legislation Scope Application to Activities under the 
OPGGS(E)R 

Territorial waters from the low water 
mark to the outer edge of the continental 
ǎƘŜƭŦ όŜȄŎƭǳŘƛƴƎ ǘƘŜ {ǘŀǘŜΩǎ ƛƴǘŜǊƴŀƭ 
waterways). 

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

historic under the legislation, activity 
is proposed with declared protection 
zones, or there is the discovery of 
shipwrecks or relics. 

 

2.4 Relevant Policies and Guidelines 

Table 2-6 summarises Commonwealth policies and international conventions that are relevant to the 
Amulet Development. 

Table 2-6 Relevant Commonwealth Policies and Guidelines 

Policy / Guideline / 
Convention 

Purpose Relevance to the Amulet Development 

EPBC Policy Statement 
Staged 
DevelopmentsτSplit 
referrals: Section 74A 
of the EPBC Act 

To help identify whether a referred 
ŀŎǘƛƻƴ ƛǎ ŀ ΨǎǇƭƛǘ ǊŜŦŜǊǊŀƭΩ ŀƴŘΣ ƛŦ ǎƻΣ 
whether the Minister will treat it as 
part of a larger non-referred action or 
separately as a component of a larger 
action. 

A split referral is where a referred 
action is part of a larger action that:  

¶ has not been referred;  

¶ has been referred in separate 
ΨƭŜǎǎŜǊ ǊŜŦŜǊǊŀƭǎΩ for commercial or 
other operational reasons;  

¶ will be conducted in progressive 
ǎǘŀƎŜǎ όŀƭǎƻ ƪƴƻǿƴ ŀǎ ΨǎǘŀƎŜŘ 
ŘŜǾŜƭƻǇƳŜƴǘǎΩύΦ 

The making of a section 74A decision in 
relation to a referral is discretionary 
ǊŀǘƘŜǊ ǘƘŀƴ ƳŀƴŘŀǘƻǊȅΣ ŀƴŘ ŀ ΨǎǇƭƛǘ 
ǊŜŦŜǊǊŀƭΩ ƛǎ ƴƻt automatically rejected. 

!ǘ ǘƘŜ ǘƛƳŜ ƻŦ ǿǊƛǘƛƴƎΣ Y!¢hΩǎ ǇƻǊǘŦƻƭƛƻ 
consists of Amulet, and the Corowa 
Development in production licence WA-
41-R, which is ~335 km south-east of 
the Amulet Development.  

A separate OPP for Corowa was 
submitted to NOPSEMA for the first 
time in August 2019 (KATO 2020j). 

The Amulet Development has been 
ǊŜŦŜǊǊŜŘ ǳƴŘŜǊ ǘƘŜ ǎŀƳŜ ΨƭŜǾŜƭΩ ƻŦ 
referral as Corowaςi.e. as an OPP under 
the OPGGS(E)R, as per early discussions 
with NOPSEMA. 

The two developments are a 
substantial distance apart (335 km).  
There is no geographical overlap of 
potential impacts, with the exception of 
accidental release. As the honeybee 
production system will relocate from 
the first field to the next, the 
developments are not undertaken 
concurrently. 

It was decided upon a separate OPP for 
each development due to the physical  
distance between them and differing 
environment that may be affected and 
subsequent impact assessment, and 
the non-concurrent nature of the 
developments. 

KATO considers that having separate 
OPPs for the developments does not 
reduce the ability to achieve the 
objects of the EPBC Act. 
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Policy / Guideline / 
Convention 

Purpose Relevance to the Amulet Development 

EPBC Policy Statement 
2.1 Interaction 
between offshore 
seismic exploration 
and whales 

Provide practical standards to minimise 
the risk of acoustic injury to whales in 
the vicinity of seismic survey 
operations and provides a framework 
that minimises the risk of biological 
consequences from acoustic 
disturbance from seismic survey 
sources to whales in biologically 
important habitat areas or during 
critical behaviours. 

Provides a framework for minimising 
acoustic and seismic disturbances to 
whales. 

Australian and New 
Zealand Guidelines for 
Fresh and Marine 
Water Quality 2000 

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

Provide guideline values on ambient 
water quality and monitoring 
assessment.  

Australian Ballast 
Water Management 
Requirements 2017 

Provides guidance on how vessel 
operators should manage ballast water 
when operating within Australian seas 
in order to comply with the Biosecurity 
Act 2015. They also align to the 
International Convention for the 
/ƻƴǘǊƻƭ ŀƴŘ aŀƴŀƎŜƳŜƴǘ ƻŦ {ƘƛǇǎΩ 
Ballast Water and Sediments 2004 (the 
Ballast Water Management 
Convention). 

All vessels and installations are 
required to manage their ballast water 
and sediments in accordance with the 
Convention and Biosecurity Act 2015. 

Australian Offshore 
Petroleum 
Development Policy 

Encourages ongoing investment in, and 
development of, AustraliŀΩǎ ƻŦŦǎƘƻǊŜ 
petroleum (oil and gas) resources. 

KATO has an obligation to explore and 
develop petroleum reserves within the 
held title. 

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

Guidelines for the control and 
management of ships' biofouling to 
minimize the transfer of invasive 
aquatic species 

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

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

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

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

The Marine Bioregional 
Plans 

Designed to improve decisions made 
under the EPBC Act, particularly in 
relation to the protection of marine 
biodiversity and the sustainable use of 
our oceans and their resources by our 
marine-based industries. 

The plans provide information on the 
Australian Government's marine 
environment protection and 
biodiversity conservation 
responsibilities, objectives and 
priorities in the four marine regions. 
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Policy / Guideline / 
Convention 

Purpose Relevance to the Amulet Development 

National Light Pollution 
Guidelines (CoA 2020) 

 

Aim to raise awareness of the potential 
impacts of artificial light on wildlife and 
provide a framework for assessing and 
managing these impacts around 
susceptible listed wildlife. Currently 
applies to marine turtles, seabirds and 
migratory shorebirds. 

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

 

Matters of National 
Environmental 
Significance ς 
Significant impact 
guidelines 1.1 (DoE 
2013) 

 

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

Impacts and risks of the petroleum 
activity can be demonstrated to be at 
an acceptable level if they do not result 
ƛƴ ŀ ΨǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇŀŎǘΩ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ 
the Matters of National Environmental 
Significance ς Significant Impact 
Guidelines (DoE 2013). 

Environment Factor 
Guideline: GHG 
Emissions (EPA 2020)
  

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

Although the Amulet Development is 
not subject to State jurisdiction, the 
guideline has been used in evaluation 
of Emissions ς Atmospheric.  

 

²ƻǊƭŘ .ŀƴƪΩǎ Ψ½ŜǊƻ 
Routine Flaring by 
нлолΩ ƛƴƛǘƛŀǘƛǾŜ 

The initiative brings together 
governments, oil companies, and 
development institutions who 
recognize routine flaring is 
unsustainable from a resource 
management and environmental 
perspective, and who agree to 
cooperate to eliminate routine flaring 
no later than 2030.  

The federal government has not 
endorsed initiative. The West 
Australian government has indicated 
that it intends to, via amendments to 
regulations under the Petroleum and 
Geothermal Energy Resources Act and 
the Petroleum (Submerged Lands) Act.  

Although the Amulet Development is 
not subject to State jurisdiction, the 
guideline has been used in evaluation 
of Emissions ς Atmospheric.  

EPBC Policy Statement 
ΨLƴŘƛǊŜŎǘ 
ŎƻƴǎŜǉǳŜƴŎŜǎΩ ƻŦ ŀƴ 
action: Section 527E of 
the EPBC Act 
(DSEWPaC 2013) 

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

Used in evaluation of Emissions ς 
Atmospheric. 

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

API Compendium of 
GHG Emissions 
Methodologies (API 
2009 

Provides methods, criteria 
and measurement standards for 
calculating greenhouse gas emissions 
and energy data under the National 
Greenhouse and Energy Reporting Act 
2007 (NGER Act). 

Used to calculate GHG emissions for 
the Amulet Development. 

Antifouling and In-
water Cleaning 
Guidelines (DoA 2015) 

Provides best practice approaches to 
applying, maintaining, removing and 
disposing of anti-fouling coatings and 
managing biofouling and invasive 
aquatic species on vessels and movable 

Guidance for evaluation of 
contamination and biosecurity risk of 
in-water cleaning; and for in-water 
cleaning, including suitable coatings, 
coating service life, methods to ensure 
minimal release of biological material 
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Policy / Guideline / 
Convention 

Purpose Relevance to the Amulet Development 

structures in Australia and New 
Zealand. 

 

into the water, and appropriate 
disposal of collected cleaning debris. 

National biofouling 
management 
guidelines for the 
petroleum production 
and exploration 
industry (DAFF 2009) 

Is a voluntary biofouling management 
guidance document has been 
developed to assist industry manage 
biofouling risk. 

 

Guidance for evaluation of biofouling 
risk of types of structures/facilities; and 
on biofouling management and 
decommissioning. 

National Strategy for 
Reducing Vessel Strike 
on Cetaceans and 
other Marine 
Megafauna (CoA 2017) 

Provides guidance on understanding 
and reducing the risk of vessel 
collisions and the impacts they may 
have on marine megafauna. 

Guidance to determine risks of vessel 
strike, and identify mitigation 
measures. The audience is government 
agencies. 

 

American Petroleum 
Institute (API) 
Recommended 
Practice 14G: 
Recommended 
Practice for Fire 
Prevention and Control 
on Open Type Offshore 
Production Platforms 

Presents recommendations for 
minimizing the likelihood of having an 
accidental fire, and for designing, 
inspecting, and maintaining fire control 
systems on fixed open-type offshore 
production platforms. 

Describes safe handling and storage of 
materials such as dirty rags, garbage, 
waste oil, and chemicals. 

 

2.5 International Agreements 

The principal international agreement governing petroleum operations in Commonwealth waters is 
the United Nations Convention on the Law of the Sea, 1982 (UNCLOS). Australia is also a signatory to 
several international conventions of potential relevance to the proposed Amulet Development, 
including: 

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

¶ International Convention on Civil Liability for Oil Pollution Damage, 1969 and 1992 (CLC 69; 
CLC 92) 

¶ Convention on the International Regulations for Preventing Collisions at Sea 1972 (COLREGS) 

¶ Convention on the International Maritime Organisation 1948 

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

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

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

¶ Kyoto Protocol 1997 

¶ Paris Agreement 2016 under the United Nations Framework Convention on Climate Change 

¶ United Nations Framework Convention on Climate Change 1992 

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

¶ International Convention on International Trade in Endangered Species of Wild Fauna and 
Flora (CITES) 

¶ International Convention on the Conservation of Migratory Species of Wild Animals 1979 
(Bonn Convention) 

¶ Agreement on the Conservation of Albatrosses and Petrels (ACAP) 

¶ China Australia Migratory Birds Agreement (CAMBA) 

¶ Japan Australia Migratory Birds Agreement (JAMBA) 

¶ The Republic of Korea Migratory Birds Agreement (ROKAMBA). 
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3 Description of the Project 

3.1 Project Overview 

KATO plans to develop the Amulet and Talisman fields using a relocatable production system known 
as the honeybee production system, which comprises the key elements shown in Figure 3-1: 

1. Jack-up mobile offshore production unit (MOPU) 

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

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

4. Short flowline and riser to transport oil 

5. Catenary anchor leg mooring (CALM) buoy 

6. Floating marine hose to transport oil 

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

8. Floating export hose to offload oil from the FSO to export tankers. 

Whilst the preferred Talisman field development option is to drill extended reach deviated wells 
through the conductor deck of the MOPU; if the subsea tieback system option is selected, the 
following additional components will be incorporated specifically for the development of the 
Talisman field: 

9. Talisman subsea trees (production wells) and jumpers to the manifold 

10. Talisman manifold to commingle production from nearby Talisman wells 

11. Production flowline and service umbilical from Talisman manifold to MOPU 

 

Figure 3-1  Amulet and Talisman Development Infrastructure 

 

The proposed location of the MOPU is optimised for the primary target oil field, Amulet.  Amulet is a 
discovered field, not yet produced.  The Talisman field is ~4 km to the west of the Amulet field, in 
WA-8-L (Figure 3-3). The field has been produced, but in 1992 production was shut-in, and the field 
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has since been abandoned.  Due to its proximity to the Amulet field, KATO may choose to reinstate 
production from the Talisman field. 

The preferred Talisman field development option is to drill extended reach deviated well/s through 
the conductor deck of the MOPU.  This will be similar to the development wells drilled into the 
!ƳǳƭŜǘ ǊŜǎŜǊǾƻƛǊΣ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ΨŘǊȅ ǘǊŜŜǎΩ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ aht¦ ŎƻƴŘǳŎǘƻǊ ŘŜŎƪΦ  Iowever, in the 
event that drilling the wells from the MOPU location is not technically feasible, an alternative will be 
to reinstate production from the Talisman field using a subsea gathering system tied back to the 
MOPU via ~3.5 km flowline (see Section 4.3.2). As this subsea option presents the greater potential 
environmental impact than the preferred option, it has been used as the basis for impact 
assessment. 

Y!¢hΩǎ ōǳǎƛƴŜǎǎ ǎǘǊŀǘŜƎȅ ƛǎ ǘƻ ŘŜǾŜƭop multiple small marginal discovered fields which are currently 
ǳƴŜŎƻƴƻƳƛŎ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ΨǎǘǊŀƴŘŜŘΩΦ  KATO will unlock the resource in these fields by using the 
relocatable honeybee production system to move from one field to the next. 

At the time of wǊƛǘƛƴƎΣ Y!¢hΩǎ ǇƻǊǘŦƻƭƛƻ Ŏƻƴǎƛǎǘǎ ƻŦ !ƳǳƭŜǘΣ ŀƴŘ ǘƘŜ /ƻǊƻǿŀ 5ŜǾŜƭƻǇƳŜƴǘΣ ǿƘƛŎƘ ƛǎ 
~335 km south-east, within production licence WA-41-R. A separate OPP for Corowa has been 
submitted to NOPSEMA  (KATO 2020j). Future fields will be the subject of separate OPP/s, once 
identified and acquired/confirmed. 

There is potential there may also be exploration targets within the WA-8-L permit area, that are as 
yet undiscovered and therefore undefined. Whilst on location drilling the Amulet and Talisman wells, 
KATO may take the opportunity to drill an exploration well into a nearby oil prospect that is within 
reach of the MODU. Exploration drilling is not within scope of this OPP; if undertaken, this activity 
will be covered by a separate EP.  

3.1.1 Location 

The Amulet and Talisman fields are located within Commonwealth waters in offshore petroleum 
permit WA-8-L, located ~132 km north of Dampier in the northwest of Australia in water depths of 
~85 m (Figure 3-2). 

No petroleum activities are proposed in State waters, or onshore. 

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

For the purpose of this OPP, the Project Area has been defined to include the extent of all planned 
activities described in this proposal with a sufficient buffer, which has been conservatively 
designated as a 5 km radius around the expected position of the MOPU at Amulet  If the subsea 
tieback option is selected for Talisman field development, there will potentially be facilities and 
support vessels undertaking activities above the Talisman field (Section 4.3.2). Therefore, the 5 km 
buffer for the Project Area has also been extended around the expected position of the Talisman 
manifold. 

The expected location of the Amulet MOPU and Talisman manifold seabed location are shown in  

. Note the two Talisman subsea wells will be located with 200 m of the Talisman manifold.  

The final position of the infrastructure will be included in the relevant EPs. 

Vessels transiting to and from the Project Area are not considered a petroleum activity, they fall 
under the other maritime legislation, including the Commonwealth Navigation Act 2012, and 
therefore are excluded from the scope of this OPP. 

Figure 3-2 shows the Project Area boundary. 
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Figure 3-2 Amulet Development Project Area
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Table 3-1 Expected Facility Coordinates 

Facility Latitude Longitude 

Amulet (MOPU) 19° нфΩ орΦфέ South 116° руΩ нпΦрέ East 

Talisman (manifold) 19° нфΩ 43.7έ South 116° рсΩ ннΦфέ East 

 

3.1.2 Project Schedule 

The target schedule for the Amulet Development is detailed in Table 3-2.  Y!¢hΩǎ business strategy is 
to become the titleholder for a number of fields, and with the intent being that, as each field is 
depleted, it is fully decommissioned and wells P&AΩŘ. The honeybee production system will then 
relocate to the next field. The order of the fields is not yet decided, and the timing shown in Table 
3-2 assumes that the Amulet field will be the first development. If the fields are produced in a 
different order, the timing of the Amulet Development may be 2ς5 years later than shown. 

Based on statistical modelling of the production profile, the best estimate of production life is 1.5 
years (also known as P50), and the high estimate is 4.5 years (also known as P10; RISC 2014), 
meaning the duration of the Operations phase is between 1.5ς4.5 years.  

A contingent infill drilling program is included in the preliminary project schedule for a possible 
second MODU mobilisation for an infill, well intervention and/or sidetrack program, dependent on 
reservoir performance in the initial 6ς9 months of production. 

The conservative project life for the Amulet Development (from mobilisation to decommissioning) is 
up to five years. Durations for each phase in Table 3-2 are conservative estimates and are used for 
purposes of impact assessment. 

Table 3-2 Preliminary Project Schedule 

Phase Timing*  Indicative Duration 

Survey Q1 2023 1 month 

Drilling Initial campaign ς Q2/Q3 2023 

Second campaign (if required) ς 1 to 2 
years after start-up 

Initial campaign ς 7 months 

Second campaign (if required) ς 
additional 4 months  

Installation, Hook-up and 
Commissioning  

Q3 2023 3 months 

Operations Q4 2023 Between 1.5 and 4.5 years, at best 
and high estimates of production 
respectively 

Decommissioning Between 2025 and 2027 

(depending on duration of operations) 

3 months 

*Timing shown is if the Amulet Development is the first field developed using the relocatable honeybee 
production system of the KATO-owned fields. If the KATO- owned fields are developed in a different order, the 
timing of Amulet may be later than shown. 

 

3.1.3 Options to be Selected in FEED 

As OPPs are developed early in the concept select stage of a major capital project, some activity and 
design options will not be determined until later in the Front-End Engineering Design (FEED) phase. 
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For the Amulet Development, the six key options that will be selected in FEED are summarised in 
Table 3-3. Therefore, all options are included in the OPP, and their environmental impacts and risks 
are assessed in Section 7. 

Table 3-3 Design and Activity Options Carried into FEED 

Activity or Design 
Option 

Option description Implications 

Talisman field 
development 

Subsea well tieback from Talisman 
to the MOPU.  

Talisman well/s drilled in situ by 
separate MODU/MOPU, and 
subsea trees, ~3.5 km flowline and 
umbilical installed to the MOPU. 

The preferred option for development of 
Talisman is to drill extended reach deviated 
wells from the MOPU. However, whist KATO 
have a high confidence that the extended reach 
Talisman wells can be drilled from the proposed 
MOPU location, a significant amount of 
geomechanics study is required to confirm 
technical & commercial feasibility, which will not 
be completed until FEED.  In the event extended 
reach wells are proven not technically & 
commercially feasible, the subsea well tieback 
option may be developed.  This option also 
presents the greater potential environmental 
impact, due to the additional seabed footprint 
from subsea infrastructure, additional support 
vessels and hydrotesting. The key additional 
environmental impacts are: 

¶ seabed disturbance 

¶ planned discharges. 

Therefore, the option of subsea tieback from 
Talisman to the MOPU has been assessed and 
used as the basis for the impact assessment in 
the OPP. 

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

Extended reach deviated well/s 
from the MOPU. Talisman well/s 
drilled through the MOPU 
conductor deck at Amulet, with a 
ΨŘǊȅ ǘǊŜŜΩΦ 

Drilling facility 

Drilling will be undertaken by the 
MOPU, if the selected facility has 
drilling capability. 

The base case of a separate MODU conducting 
the drilling presents the greater potential 
environmental impact, due to the presence of 
two facilities in the field during drilling. The key 
additional environmental impacts are: 

¶ planned discharges 

¶ seabed disturbance. 

Therefore, the option of a separate MODU has 
been assessed and used as the basis for the 
impact assessment in the OPP. 

Drilling will be undertaken by a 
separate MODU, which is 
positioned alongside the MOPU. 

Talisman well 
intervention 
methodology 
(subsea tieback 
option only) 

ISV with a well intervention 
package and appropriate 
capability.  

Using a MODU for well intervention at Talisman 
(if required) presents the greater potential 
environmental impact from: 

¶ seabed disturbance 

¶ light emissions 

¶ accidental release. 
Separate MODU towed by 2-3 
AHTs, and jack-down on location. 
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Activity or Design 
Option 

Option description Implications 

Therefore, the option of a separate MODU has 
been assessed and used as the basis for the 
impact assessment in the OPP. 

Export 
methodology 

Oil is exported to the FSO, which is 
permanently connected to the 
CALM buoy. Export tankers will 
offload alongside the FSO. 

The export strategy has implications for the 
manning strategy. If the base case of an FSO is 
selected, it is more likely to be the normally 
manned facility (but not necessarily). 

There is no significant environmental (or 
economic, technical feasibility or safety) 
differentiator between these options.  

Therefore, the base case of the FSO and export 
tankers has been used as the basis for the 
impact assessment in the OPP. 

Oil is exported directly to shuttle 
tankers, which will connect 
directly to the CALM buoy (i.e. 
FSO not required). 

Mooring of CALM 
buoy 

Drilled and grouted anchor piles There is no significant environmental 
differentiator between the two alternatives. 
Gravity anchors have a larger area of seabed 
disturbance, but drilled and grouted anchor piles 
have additional planned discharge of drilling 
cuttings and cement. 

Therefore, the worst-case seabed disturbance 
footprint (for gravity anchors), and the worst-
case discharge (drill and grout) has been used 
for impact assessment. 

Gravity anchors 

Manning 
methodology 

FSO normally manned, and MOPU 
not normally manned. 

The manning strategy will be determined in the 
FEED phase, with either the FSO or MOPU 
housing the majority of personnel. 

The key additional environmental impacts are: 

¶ planned discharges. 

For the purposes of this OPP, it has been 
assumed that both facilities could normally be 
manned. 

FSO/shuttle tanker normally 
manned, and MOPU normally 
manned. 

3.2 Reservoir Characteristics and History 

The WA-8-L offshore petroleum permit area covers 161 km2 across a water depth range of 79ς89 m, 
and contains the Amulet and Talisman oil fields. 

Eight surface wells and seven subsurface (sidetracked) wells have previously been drilled within the 
permit area, which is located in the north-eastern Barrow-Dampier Sub-basin of the Carnarvon 
Basin, Northwest Shelf of Australia.  

Table 3-4 gives an overview of past drilling activities in WA-8-L (Geoscience Australia 2019a). 
Historical well locations are shown in Figure 3-3. 

Table 3-4 Summary of Historical Drilling in WA-8-L 

Well Overview Status 

Alpha 1 North Drilled in 1989 by Marathon Petroleum.  

Was plugged and abandoned dry. 

Abandoned 
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Well Overview Status 

Amulet 1 Drilled in 2006 by Tap (Shelfal) Pty Ltd as an exploration well. 

Oil was confirmed.  Amulet 1 was plugged back and abandoned in 
2006, with subsequent operations attributed to Amulet 1 CH1. 

Abandoned 

Amulet CH1 Drilled in 2006 by Tap (Shelfal) Pty Ltd as an exploration well. 

Was plugged and abandoned. 

Abandoned 

Amulet 2 Drilled in 2006 by Tap (Shelfal) Pty Ltd as a sidetrack from Amulet 1 
to confirm the oil discovery.  

Oil was confirmed. Was plugged and abandoned. 

Abandoned 

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

Oil was confirmed. Was plugged and abandoned. 

Abandoned 

Calypso 1 Drilled in 1985 by Marathon Petroleum.  

Was plugged and abandoned dry. 

Abandoned 

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

Was temporarily suspended as an oil discovery, and operated as the 
Talisman production facility.  

Subsequently plugged and abandoned in 1992. 

Suspended 

Talisman 1 ST1 Drilled in 1984 by Marathon Petroleum as an exploration well.  Abandoned 

Talisman 1 ST2 Drilled in 1984 by Marathon Petroleum as an exploration well. Suspended 

Talisman 4 Drilled in 1987 by Marathon Petroleum as an appraisal well.  

Was plugged and abandoned dry.  

Abandoned 

Talisman 5 Drilled in 1990 by Marathon Petroleum as an appraisal well. 

Was plugged and abandoned dry. 

Abandoned 

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

Abandoned 

Talisman 7 Drilled in 1990 by Marathon Petroleum as a development well, as a 
sidetrack from Talisman 5. The well was successfully production 
tested and completed as a production well connected to the 
Talisman 1 production facility. Was plugged and abandoned in 1992. 

Completed 

Abandoned 

Source: Geoscience Australia 2019a 

 

The Talisman field produced 7.7 million bbl of light crude oil between 1989 and 1992 from two 
production wells (Talisman-1 and Talisman-7; T-1 and T-7). The oil was processed on an FPSO (the 
Acqua Blu), connected to the wells with subsea trees, flowlines and umbilicals (Santos 2018). 

Following the termination of production operations, the two wells were plugged and abandoned, 
and the wellheads were recovered over two stages from September to November 1992. During the 
decommissioning, all locatable items were recovered from the Talisman field, with the exception of 
the T-7 flowline and control umbilical line, an anchor and length of chain, and a tyre weight. The 
flowline and umbilical were clamped together at the time of decommissioning and, together with 
the other items that could not be recovered, are collectiǾŜƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨǇǊƻŘǳŎǘƛƻƴ 
ŜǉǳƛǇƳŜƴǘΩ ό{ŀƴǘƻǎ нлмуύΦ  

In January 2019, NOPSEMA accepted the WA-8-L Production Equipment Abandonment Environment 
Plan (Santos 2018), which comprises of leaving the production equipment in situ in perpetuity.  
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These iǘŜƳǎ ǊŜƳŀƛƴ ƻƴ ǘƘŜ ǎŜŀōŜŘΦ {ŀƴǘƻǎ ƘŀŘ ŘŜŦƛƴŜŘ ŀ ΨǇǊƻŘǳŎǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ŀōŀƴŘƻƴƳŜƴǘ ŀǊŜŀΩ 
based on a 1 km radius buffer around the known or assumed coordinates of remaining equipment 
(Figure 3-3). The flowline and umbilical and T-7 wellhead locations are known; however the position 
of the anchor and chain and tyre weight are not, but are assumed to be within the buffer area. 

¢ƘŜ ΨǇǊƻŘǳŎǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ŀōŀƴŘƻƴƳŜƴǘ ŀǊŜŀΩ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 3.4 km from the expected MOPU 
location, within the Project Area. The proposed Talisman manifold location is ~140 m inside the 1 km 
buffer; ~860 m from the abandoned flowline. 

The Amulet field was initially discovered in 2006 by Tap (Shelfal) Pty Ltd who drilled a number of 
exploration wells.  
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Figure 3-3 Historical Drilling (Surface Wells) and Abandoned Equipment in WA-8-L 
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3.2.1 Reservoir Characteristics 

The Amulet field has a likely resource of 6.9 MMstb. The field has an oil gravity of 45°API with a gas-
oil-ratio (GOR) of 65 scf/stb. No significant CO2 or H2S has been recorded.  

The reservoir fluid and gas composition for the Amulet Field is detailed in Table 3-5.  

Table 3-5 Fluid and gas composition for the Amulet Field 

Component Composition range (mol%) 

Fluid Component Gas Component  

Carbon dioxide 0.84ς0.91 9.57 

Nitrogen 0.21ς0.24 5.12 

Methane 2.99ς3.16 46.54 

Ethane 1.93ς2.09 14.04 

Propane 3.88ς4.24 12.54 

Hydrogen Sulphide (H2S) 0 0 

 

A re-instated Talisman field has a likely remaining resource of 2.5 MMstb.  The field has two 
producing sands containing hydrocarbons with oil gravity 41°ς43° API with a gas-oil-ratio (GOR) of 
55ς75 scf/stb.  The records indicate some CO2, but typically approximately 2% and negligible H2S. 

The reservoir fluid and gas composition for the Talisman Field is detailed in Table 3-6. 

Table 3-6 Fluid and gas composition for the Talisman Field 

Component Composition range (mol%) 

Fluid Component Gas Component  

Carbon dioxide 0.04ς0.96 0.00ς16.60 

Nitrogen 0.18ς2.49 0.22ς12.14 

Methane 2.51ς6.47 1.15ς66.05 

Ethane 0.18ς5.94 2.72ς12.26 

Propane 0.45ς18.74 1.17ς32.89 

Hydrogen Sulphide (H2S) Negligible Negligible 

3.3 Description of Infrastructure 

The key infrastructure components proposed for the Amulet Development are described in the 
subsections below. 

3.3.1 Wells 

Amulet Wells 

Up to two production wells and one contingent sidetrack may be drilled at Amulet, potentially over 
two project drilling campaigns (depending on the initial production outcomes). This may also include 
a dual-purpose producer/water injection well for reservoir pressure support. Either a separate 
MODU will be used, or the MOPU selected for use may have drilling capability itself (Section 4.3.5). If 
a separate MODU is used, it will be a jack-up rig, which will set-up adjacent to the MOPU, and drill 
the wells through the MOPU conductor deck. The well design is such that each conductor casing 
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extends from the seabed to the conductor deck on the MOPU (approximately 24 m above sea level); 
and the production tree and the BOP for each well will be above the conductor deck level. 

Each well will have a separate entry point (approximately <1 m diameter hole).  The seabed entry 
points for all the wells (up to 5 if extended reach Talisman wells are technically feasible) will be 
within an approximate 10 m by 10 m footprint (i.e. within a total footprint of <100 m2). Once below 
the seabed, the wells will be directionally drilled to target different areas of the reservoir. 

The Amulet reservoir consists of two sands ς the Calypso Upper Sand at TVD ~1,760 m and the 
Calypso Hot Sand at TVD ~1,810 m.  ¢ƘŜ ΨIƻǘ {ŀƴŘΩ Ƙŀǎ фр҈ ƻŦ ǘƘŜ ƻƛƭ ǊŜǎƻǳǊŎŜ ŀƴŘ ƛǎ ǘƘŜ ǇǊƛƳŀǊȅ 
tŀǊƎŜǘΦ  !ƴȅ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ Ψ¦ǇǇŜǊ {ŀƴŘΩ ǿƛƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ŜƛǘƘŜǊ ŀ ΨIƻǘ {ŀƴŘΩ 
production well or the planned water injection well. 

Lǘ ƛǎ ŀƭǎƻ ǳƴƭƛƪŜƭȅ ǘƘŜ !ƳǳƭŜǘ ΨIƻǘ {ŀƴŘΩ ǊŜǎŜǊǾƻƛǊ Ƙŀǎ ŀ ǎǘǊƻƴƎ ŀǉǳƛŦŜǊ ǎǳǇǇƻǊǘ ǎȅǎǘŜƳΣ ǎƻ ǇǊŜǎǎǳǊŜ ƛƴ 
the reservoir will deplete quickly as fluids are drained from the formation.  A water injection well will 
be drilled at Amulet to provide supplementary pressure support, replacing the fluids that have been 
removed from the formation to maintain pressure. The water injection well will be ~100 m deeper 
than the production wells.  

Well design considers the well barrier envelope during well construction, operations and production 
to provide two independent verifiable barriers. 

Figure 3-4 shows an indicative section view of a potential three well P10 development option. 

 

 

Figure 3-4 Indicative Section View of a Three-well P10 Development Option 

 

The wells may not flow to surface naturally during their production life, and will require artificial lift.  
Electric submersible pumps (ESPs) will be used for artificial lift of the wells at this time.  Final 
configuration will be confirmed during FEED. 

Table 3-7 summarises the key well design characteristics. 
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Table 3-7 Key Characteristics of the Amulet Wells 

Characteristic Description 

Well location (expected MOPU 
location) 

Latitude: 19o нфΩо5.9έ South 

Longitude: 116o руΩ24.5έ East 

Well depth Calypso Upper Sand: TVD 1745 m to 1765 m 

Calypso Hot Sand:  TVD 1775 m to 1815 m 

Water injection well: TVD ~1,910 m 

Total area direct seabed disturbance 100 m2 

Including 50% contingency ς 150 m2 

 

Talisman Wells 

Up to two production wells and one contingent sidetrack may be drilled, potentially split over the 
two Amulet project drilling campaigns (dependent on the initial production outcome).  The preferred 
option will be to drill the Talisman wells through the conductor deck of the MOPU as extended reach 
wells.  However, while KATO have a high confidence that the extended reach Talisman wells can be 
drilled from the proposed MOPU location, a significant amount of geomechanics study is required to 
confirm technical and commercial feasibility, which will not be completed until FEED.   

If extended reach drilling is proven to not be technically feasible, Talisman may be developed using a 
subsea alternative, tied back to the MOPU.  The subsea tieback alternative poses the greater 
potential environmental impact, and is used as the basis for impact assessment for the purpose of 
this OPP (see Section 4.3.2). 

For the subsea development option, the MODU will drill each well at independent locations 
(separate from the MOPU), utilising a riser and subsea BOP.  The Talisman production manifold will 
be installed in the vicinity of the Talisman field, and both subsea wells will be connected to the 
manifold to convey production fluids, and power and controls.  Each Talisman subsea well will be 
within ~200 m of the manifold. 

The subsea well design will be that the main conductor terminates at the seabed (mudline) where a 
subsea production tree will be installed.  Each well will have a separate entry point (approximately 
<1 m diameter hole).  Each well will have a subsea tree installed on the seabed, with a footprint of 
~25 m2, centred in the well main conductor.  The wells will not be immediately adjacent to each 
other and will require a separate move of the MODU, so there will be additional seabed disturbance 
and spud can footprint at each well site. 

The subsea tree will have valves that will likely discharge hydraulic fluid.  The hydraulic fluid will be a 
water-based fluid, and benign to the environment. 

Well design considers the well barrier envelop during well construction, operations and production 
to provide two independent verifiable barriers. 

The wells may not always flow to surface naturally and will require artificial lift.  Electric submersible 
pumps (ESPs) will be used for artificial lift of the wells at this time.  Final configuration will be 
confirmed during FEED.  

Table 3-8 summarises the key well design characteristics of the two Talisman target sands. 
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Table 3-8 Key Characteristics of the Talisman Wells (Subsea Tieback option)  

Characteristic Description 

Talisman manifold location Latitude: 19o нфΩ52.1έ {ƻǳǘƘ 

Longitude: 116o 56Ωн5.8έ 9ŀǎǘ 

Talisman subsea trees seabed 
location (expected MODU location 
when drilling) 

Within 200 m of the Talisman manifold 

Well depth TalismŀƴΥ ά.έ Sand at TVD 1940 m to 1960 m 

¢ŀƭƛǎƳŀƴΥ ά/έ {ŀƴŘ ŀǘ ¢±5 мфсл Ƴ ǘƻ мфтл Ƴ 

Total area direct seabed disturbance 25 m2 per subsea tree 

Including 50% contingency ς 75 m2 

3.3.2 MOPU 

The MOPU will be a jack-up facility that has been modified to include a production unit, and storage 
for small quantities of processed oil. It will also have a wells workover module with ability to 
undertake well workovers and plug and abandonment of the wells on departure from the field. 

A jack-up is a type of mobile platform that comprises a buoyant hull fitted with a number of movable 
legs. Lǘ ǿƛƭƭ ōŜ ǘƻǿŜŘ ǘƻ ƭƻŎŀǘƛƻƴ ǿƛǘƘ ƛǘǎ ƭŜƎǎ ŜȄǘŜƴŘŜŘ ƛƴ ǘƘŜ ΨǳǇΩ Ǉƻǎƛǘƛƻƴ (i.e. above the hull) and 
the hull floating on the water. Once on location at the Project Area, the legs are extended down 
onto the seafloor, and the hull then elevated to sit at a pre-determined height above the sea 
surface. 

The base case for the Development is that a separate MODU will drill the wells for Amulet, and then  
(if required) move to the Talisman well location, to complete as a subsea well.  However, there is an 
option that the MOPU itself may have drilling capability. In this case, a separate MODU would not be 
required for Amulet, and may not be required for Talisman, should extended reach wells drilled from 
the MOPU location be feasible (refer to Section 4.3.5). 

If a separate MODU is required, it will set-up adjacent to the MOPU, and drill the wells through the 
MOPU conductor deck via a cantilever derrick. The Talisman subsea completed wells would be tied-
back to the MOPU via a subsea production flowline to a J-tube (a tube that runs from the deck of the 
MOPU to the seafloor and allows a flexible flowline to be pulled up through it from the seafloor) 
within one of the MOPU legs. 

The base case of a separate MOPU and MODU presents the greater potential environmental impact 
due to having two facilities in the field during drilling; therefore it has been used as the basis for the 
impact assessment in the OPP. 

If an FSO is selected, the MOPU may not be normally manned, except for commissioning, 
decommissioning and maintenance/workover campaigns, and would house a maximum of 
~30 persons on board (POB) during these periods. 

If shuttle tankers are selected, the MOPU will normally be manned by 12ς15 POB, and would require 
~1,000 m3 of crude storage capacity, that would only be used during shuttle tanker changeover. 

Table 3-9 summarises the key MOPU characteristics. 
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Table 3-9 Key Characteristics of the MOPU 

Characteristic Description 

MOPU type Jack-up rig or custom-built facility 

Deck Dimensions  Hull length: 80 m ς 90 m 

Hull width: ~ 90 m 

Hull depth: ~ 10 m 

Rig feet Rig feet are attached to the bottom of each leg, and each rig foot sits into the 
ocean floor supporting the rig, adding stability to the facility during operations. 

¶ three rig feet; one for each leg 

¶ rig foot diameter: ~ 17 m ς 20 m 

¶ rig foot area: ~ 250 m2 ς 315 m2 each  

Nominal POB If not normally-manned, zero POB. 

For commissioning and decommissioning, and maintenance/workover 
campaigns, may be manned by an additional 30 POB. 

If normally manned, <15 POB during production; and <45-50 POB during 
commissioning and decommissioning, and maintenance/workover campaigns.  

If the MOPU itself has drilling capability, the normally manned POB during 
drilling would be ~ 150. 

Crude storage ~ 1000 m3 (depending on export method - if shuttle tanker option is selected) 

Diesel storage ~ 800 m3   

Power consumption  

 

Installed power: 6 MW 

Diesel generation (normal operations): 6 MW (jacking) for 12 hours, 2 MW  

Emergency diesel generation: 1 MW  

Firewater pump/s diesel driven: 300 kW 

Process capacity Total throughput (oil) max design capacity 4,000 m3/day (25,000 bopd) 

Total throughput (gas) max design capacity 700,000 sm3/day (25 MMscf/d) 

Maximum PFW discharge rate 185 m3/hour (4,440 m3/day) 

Total footprint ~ 1,500 m2 (for all three rig feet) 

Including 50% contingency ς 0.002 km2 

 

3.3.3 Talisman Subsea Tieback System 

If the Talisman subsea tieback option is selected (see Section 4.3.2), this system will likely consist of: 

¶ up to two subsea trees 

¶ manifold to comingle production fluids from nearby Talisman wells 

¶ production and service jumper connections from the subsea trees to the manifold  

¶ ~3.5 km flexible production flowline from the Talisman manifold to the MOPU 

¶ ~3.5 km service umbilical that will provide power, communications, control fluids and 
chemicals to the Talisman subsea well/s. 

The Talisman production flowline and service umbilical will each have dedicated J-tubes on the 
MOPU and will be connected to the production system. 

The production flowline will be a flexible flowline laid in a 5 m corridor. The service umbilical will 
include communications, fluid supply lines and likely power cable. It may be bundled with the 
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flowline or laid within a separate 5 m corridor.  If the production flowline and service umbilical 
require stabilisation, this would likely be concrete mattresses and/or grout bags, and would be 
installed after the flowline and service umbilical are laid. 

A manifold will be located in the Talisman Field, which is a gravity based/skirted structure providing 
a secure termination point.  Short ~200 m jumper connectors will connect from the wells to the 
Talisman manifold, and ~200 m control lines will connect from the manifold to the subsea tree/s.  

The production flowline and the service umbilical will remain on location during a cyclonic event and 
be designed to withstand the 100 year return cyclonic storm conditions. 

Table 3-10 summarises the key characteristics of the Talisman subsea tieback system. Although this 
is not the preferred option, it is used as the basis for impact assessment in this OPP. Figure 3-5 
shows the key components of the Talisman subsea tieback system. 

Table 3-10 Key Characteristics of the Talisman Subsea Tieback System 

Characteristic Description 

Talisman production 
flowline dimensions 

~3.5 km long (Talisman to the MOPU) 

[ƛƪŜƭȅ ŘƛŀƳŜǘŜǊ сέ όƛƴǾŜƴǘƻǊȅ ƻŦ ~65 m3) 

May be bundled with the service umbilical. 

Talisman production 
flowline footprint  

3 km long, assuming 5 m wide disturbance corridor. 

Note if power and communication cables or mattresses/ grout bags are used, these 
will be within the 5 m corridor. 

Total of 17,500 m2. 

Service umbilical 
dimensions 

~ 3.5 km long 

Likely diameter of 5έ 

May be bundled with the production flowline. 

Service umbilical 
footprint  

~ 3.5 km long, assuming 5 m wide disturbance corridor. 

Note if mattresses/ grout bags are used, these will be within the 5 m corridor. 

Total of 17,500 m2 

Talisman jumper 
connections 
dimensions 

2 x production jumpers ~200 m long 

2 x control jumpers ~200 m long  

[ƛƪŜƭȅ ŘƛŀƳŜǘŜǊ ƻŦ пέ όƛƴǾŜƴǘƻǊȅ ƻŦ Ϥ мΦнн Ƴ3 each) 

Talisman manifold, 
subsea tree and 
jumper footprint 

 

Manifold: ~10 m x 8 m, giving a total area of 80 m2 

Subsea tree: 5m x 5 m giving 25 m2 per tree.  

Jumper connections: 200 m long. Assume 3 m wide disturbance corridor each, 
giving 600 m2 each. Assume 4 jumper corridors giving a total of 2,400 m2 

Total of 2,505 m2. 

Total Footprint 37,635 m2 (0.0376 km2) 

Including 50% contingency ς 0.056 km2  
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Figure 3-5 Talisman Subsea Tieback infrastructure 

 

3.3.4 Flowlines and Marine Hoses 

There will be a short subsea static flowline extending ~1.5 km from the riser on the MOPU to the 
Flowline End Termination (FLET) and a dynamic section (riser) up to the CALM buoy. The likely 
ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǎǳōǎŜŀ ŦƭƻǿƭƛƴŜ ƛǎ сέΣ ǿƛǘƘ ŀƴ ŀǎǎǳƳŜŘ ŎƻǊǊƛŘƻǊ ƻŦ р m. Stabilisation may require 
concrete mattress and/or grout bags. The flowline may have communication and power cables 
bundled with it or laid alongside. 

The subsea flowline and cables will remain on location during a cyclonic event and be designed to 
withstand the 100 year return cyclonic storm conditions. 

The FSO or shuttle tanker will connect to the CALM buoy via a short floating marine hose (~300 m 
ƭƻƴƎΣ сέ diameter). It is fitted with breakaway couplings and will be capable of being recovered and 
stored on the FSO or alternative (for shuttle tanker option). 

Export tankers will connect to the FSO via a short floating export hose (~300 m ƭƻƴƎΣ мнέ ŘƛŀƳŜǘŜǊύΣ 
which will be stored on reels on the FSO when not in use. 

If the subsea well tie-in option is selected for Talisman, wellheads, subsea tree/s and a ~4.2 km 
flowline and service umbilical to the MOPU will be installed.    

Table 3-11 summarises the key flowlines characteristics. The flowlines and CALM buoy arrangement 
are shown in Figure 3-6. 

Table 3-11 Key Characteristics of the Flowlines 

Characteristic Description 

Subsea flowline 
dimensions 

~1.5 km long 

Likely diameter of сέ (inventory of ~30 m3). 

May be bundled with a power and communications cable. 
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Characteristic Description 

Subsea flowline 
footprint   

1.5 km long, assuming 5 m wide disturbance corridor. 

Note if power and communication cables or mattresses/ grout bags are used, 
these will be within the 5 m corridor. 

Total of ~7,530 m2 

Flowline end 
terminations (FLET) 
structure footprint  

~7 m x 4 m 

Total area of 30 m2 

Floating marine hose 
dimensions 

(CALM buoy to FSO or 
shuttle tanker) 

~300 m long 

[ƛƪŜƭȅ ŘƛŀƳŜǘŜǊ ƻŦ сέ όƛƴǾŜƴǘƻǊȅ ƻŦ ~5.5 m3) 

Floating export hose 
dimensions 

(FSO to export tanker) 

~300 m long 

[ƛƪŜƭȅ ŘƛŀƳŜǘŜǊ ƻŦ мнέ όƛƴǾŜƴǘƻǊȅ ƻŦ ~24 m3) 

Total Footprint 7,560 m2 (0.0076 km2) 

Including 50% contingency ς 0.011 km2 

 

 

Figure 3-6 FSO, CALM Buoy and mooring arrangement  

 

3.3.5 CALM Buoy and Mooring Arrangements 

The CALM buoy is a floating hull with a rotating head to which vessels can moor, typically with a 
turntable positioned above the stationary hull mounted on a bearing. It will include a single fluid 
swivel suitable for transfer of stabilised crude oil from the dynamic flexible riser to the floating 
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export hose. It may include an electric swivel to enable transfer of power or communications 
between MOPU and FSO. 

The FSO (or shuttle tanker) will be connected to the CALM buoy by a single mooring hawser (i.e. 
chain and nylon rope) ~70 m long, and allowed to weathervane (Figure 3-6). The floating marine 
hose will connect from the rotating section of the CALM buoy to the FSO or shuttle tanker, prior to 
transferring crude. The turntable swivel allows fluid to transfer between the stationary section of the 
CALM buoy while the moored vessel weathervanes. The vast majority of marine terminals installed 
since the mid-1990s have been CALM buoys. 

The mooring system will likely have three mooring legs, with two chains each, equally spaced 120 
degrees. During installation these are lowered to the seabed, then individually lifted and tensioned 
onto the CALM buoy. 

There are two options for the mooring of the CALM buoyτgravity anchors or drilled and grouted 
anchor piles (refer to Section 4.3.8 for option analysis). 

The gravity anchors would be gravity structures (steel or concrete) with a skirt for lateral stability. 
These will be lowered to the seabed from a support vessel (ISV or AHT).  

If drilled and grouted anchor piles are selected, a <1.5 m hole ~25 m deep is drilled, and casing 
inserted, which is then pumped with grout and a mooring line connected. At decommissioning, the 
mooring system will be cut, and the below-mudline section of the casing left in situ. 

The CALM buoy and moorings are relocatable. 

Up to ǘƘǊŜŜ ŘŜŀŘ ƳŀƴΩǎ ŀƴŎƘƻǊǎ ό5a!ǎύ ǿƛƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘƛƴ ǘƘŜ tǊƻƧŜŎǘ !ǊŜŀΣ ŦƻǊ ǎǳǇǇƻǊǘ ǾŜǎǎŜƭǎ 
to use. These will consist of concrete clump weights. Support vessels will select which DMA to use 
depending on prevailing conditions, to ensure they are clear of the MOPU, weathervaning FSO and 
export/shuttle tanker. 

Table 3-12 summarises the key characteristics of the CALM buoy and mooring arrangements. 

Table 3-12 Key Characteristics of the CALM Buoy and Mooring Arrangements 

Characteristic Description 

Mooring radius / method Mooring leg length approximately <600 m 

6 chains in a 3x2 leg combination. 

Mooring leg footprint For each leg (comprising two chains), assumes a 600 m long by 5 m 
wide disturbance area, which includes the laydown of the leg on the 
seabed during installation. 

Three legs of 3,000 m2 footprint per leg, giving a total of 9,000 m2.   

Gravity anchor footprint Steel or concrete structure with a gravity skirt of ~ 20 m x 12 m. 

Three gravity anchors of 240 m2 each gives a total of 720 m2. 

5ŜŀŘ aŀƴΩǎ !ƴŎƘƻǊ ŦƻǊ ǎǳǇǇƻǊǘ 
vessels 

<25 m2 for each of the potential three DMAs, giving a total 75 m2. 

Total area seabed disturbance 9,795 m2 (0.0098 km2) 

Including 50% contingency ς 0.015 km2 

3.3.6 FSO 

Should an FSO be selected as the export strategy, it will likely be an Aframax tanker size (80,000 to 
120,000 DWT). It will house the control room and accommodate all permanent offshore personnel, 
except during hook-up and commissioning, workovers, decommissioning, and plugging and 
abandoning when personnel will be housed on the MOPU for these activities. 
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The FSO mooring connect/disconnect system to the CALM buoy has a hawser line and the floating 
export marine hose. The mooring systems connecting the FSO to the rotating section of the CALM 
buoy will comprise a ~70 m long hawser (chain and nylon rope), connected to the FSO via chain 
stopper, with a quick release mechanism, and recovery winch on the FSO. 

The FSO will connect to the CALM buoy via a short floating marine hose. Export tankers will connect 
via a floating export hose from the FSO. Export tankers will be secured by hawser line to the FSO, 
and potentially to a tug / support vessel for the duration of offload. 

Offload is expected to take ~48 to 72 hours. 

In the event of a cyclone, the production will be shut-in, the MOPU made safe, and the FSO will 
disconnect and sail to a safe location. 

Table 3-13 summarises the key characteristics of the FSO. 

Table 3-13 Key Characteristics of the FSO 

Characteristic Description 

Vessel type Aframax tanker  

80,000 ς 120,000 DWT 

Hull Monohull, double skin 

Deck Dimensions (L x W x H) Approximate 250 m x 45 m x 20 m 

Mooring Will be connected to the CALM Buoy via a 70 m mooring hawser, 
and will have 360o movement around the buoy. 

No proposed anchoring. 

Nominal POB 17- 30 POB (depending on manning strategy) 

Crude storage Storage 95,392 m3 ς 111,291 m3 (600,000 ς 700,000 bbl) in 
segregated cargo tanks. 

The cargo offloading system will be designed to offload a 63,594 m3 
(400,000 bbl) parcel within a 24-hour continuous period within the 
standard 36-hour laycan. 

Diesel storage ~ 4,000 m3 

 

3.3.7 Shuttle / Export Tankers 

If shuttle tankers are selected as the export strategy, they will likely be Panamax (60,000 to 80,000 
DWT) or Aframax. These may be owned by KATO or third-parties. 

Shuttle tankers will connect directly to the CALM buoy using similar system as FSO; i.e. mooring 
hawser and short floating export hose (~300 m long) (Figure 3-6). Changeover may take 6ς8 hours, 
between shuttle tankers connecting to the CALM buoy and oil export recommencing. 

If an FSO and export tankers are selected as the export strategy, export tankers are likely to be 
Aframax (80,000 to 120,000 DWT). 

Tankers are considered part of the petroleum activity while within the Project Area (5 km radius of 
the MOPU); otherwise they fall under the Commonwealth Navigation Act 2012. 

3.4 Description of Activities 

The following subsections outline activities associated with each phase of the development. 

Support Operations (Section 3.4.6) may be used throughout all phases of the Amulet Development, 
and covers those activities on the vessels/facilities that are common and not process related; for 
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example, sewage and greywater discharge, refuelling, bulk transfer, lighting, reverse osmosis brine 
discharge. As an example, sewage discharge from the MOPU is described under Support Operations 
(Section 3.4.6.2), not under Hydrocarbon Processing (Section 3.4.4.2). 

3.4.1 Site Survey 

3.4.1.1 Geophysical Survey 

A geophysical survey of the well location and mooring spread may be required before the MODU is 
mobilised to the project area to ensure suitable seabed conditions exist for anchoring and jacking. 
This survey may consist of these scopes: 

¶ high-resolution sub-bottom profiler ς determine shallow and surface geology 

¶ magnetometer ς to detect buried submerged objects 

¶ multibeam bathymetric ς mapping water depths 

¶ side-scan sonar 

¶ high-resolution multibeam echo sounder ς delineating seabed features and identifying any 
seabed hazards. 

3.4.1.2 Geotechnical Survey 

A geotechnical survey of the well location and mooring spread may be undertaken before the MODU 
is mobilised to the project area. This may include the following sampling methods to determine the 
shallow and surface geology/sediments at the project location plus verify any side-scan sonar data 
obtain (if required): 

¶ borehole sampling 

¶ coring 

¶ Piezocone Penetration Test (PCPT) 

¶ seabed grab sampling 

¶ vibro-coring. 

A single survey is proposed within the footprint. In the unlikely event the target location is found to 
have obstruction or unsuitable soil conditions, alternative locations within the Project Area may be 
investigated. 

A seabed site investigation frame is typically 3 m x 3 m (i.e. <10 m2). Conservatively assuming 
multiple sample and locations may be required, the total seabed disturbance footprint for the 
geotechnical survey is expected to be <100 m2. 

3.4.2 Drilling 

The base case is for a separate jack-up MODU, to set-up adjacent to the MOPU for the Amulet wells, 
and drill the wells through thŜ aht¦Ωǎ ŎƻƴŘǳŎǘƻǊ ŘŜŎƪ όǎƘown in Figure 3-7; refer to Section 4.3.5). 

However, there is potential that the selected MOPU could have drilling capability ς in this case, a 
separate MODU may not be required (at least for the initial drilling campaign). 

Drilling activities are expected to take approximately 7 months, and an additional 4 months if a 
second drilling campaign is required. 

{ŜŎƻƴŘŀǊȅ ǿŜƭƭōƻǊŜǎ ƪƴƻǿƴ ŀǎ ΨǎƛŘŜǘǊŀŎƪǎΩ may be drilled from an already drilled well to access 
other areas of the reservoir (via the same wellhead). The bottom-hole section of the existing well 
ǎŜŎǘƛƻƴ ƛǎ tϧ!ΩŘΣ ŀƴŘ ǘƘŜ ƴŜǿ ōƻǘǘƻƳ-hole section is drilled and completed as per Sections 3.4.2.4 
and 3.4.2.5. 
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Note the final well design is subject to FEED. The Offshore Petroleum and Greenhouse Gas Storage 
(Resource Management and Administration) Regulations 2011 requires that detailed well design and 
management is approved by NOPSEMA before drilling can commence, approved via the Well 
Operations Management Plan (WOMP). 

Amulet 

For the base case of a separate MODU, the activity sequence for the Amulet wells will likely be: 

¶ MOPU will be towed into Project Area by 2-3 support vessels [likely anchor handling tugs 
(AHTs)]. 

¶ once positioned at the correct location, the MOPU will commence jacking operations to be 
self-standing on location. 

¶ conductor deck will be lowered into position using MOPU lifting equipment.   

¶ MODU cantilever will be extended to proposed well conductor location and the drilling 
operations will commence on the wells. 

Removal of the MODU from the Project Area will be the reverse, after completing the drilling 
activities. 

Up to three production wells (one of which may be a dual water injection well) will be drilled at 
Amulet, to a vertical depth of ~1,800 to 1,900 m. The top-hole locations of each well will be within a 
10 m x 10 m area, and will then run directionally to target different areas of the reservoir. This will 
depend on several factors including final position of hydrocarbon targets and substrate composition 
within the project area and therefore is subject to change. As such, provision for one sidetrack in one 
of the wells to enable a different final position is included in this OPP.   

Well design is described in Section 3.3.1. A more detailed description of expected activities involved 
in drilling is provided in subsections below. 

 

 

Figure 3-7 MODU and MOPU Set-up during Amulet Drilling 
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Talisman 

The preferred option is extended reach drilling of the Talisman wells from the MOPU location (see 
Section 4.3.2). These would be drilled concurrent with the Amulet wells. 

However if this option is not technically feasible, the subsea tieback system option is for the MODU 
to be jacked down from drilling at the MOPU location, then towed to each Talisman production well 
location and jacked up into position, ready for drilling.  The Talisman wells are not adjacent to each 
other, and so the MODU will be moved to each location sequentially. They will be drilled within 200 
m of the Talisman manifold to enable simple connection via short production and power/control 
jumpers. 

Up to two production wells will be drilled, to a vertical depth of ~1,920 ς 1,970 m. For the subsea 
tieback system, the wells will be spudded on the seabed; and will then run directionally, to target 
different areas of the reservoir. This will depend on several factors including final position of 
hydrocarbon targets and substrate composition within the project area and is therefore subject to 
change. As such, provision for one sidetrack in one of the wells to enable a different final position is 
included in this OPP.  Well design is described in Section 3.3.1.  

3.4.2.1 MODU Positioning 

The base case is for a separate MODU, to set-up adjacent to the MOPU, and drill the wells through 
ǘƘŜ aht¦Ωǎ ŎƻƴŘǳŎǘƻǊ ŘŜŎƪΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜ separate MODU will mobilise into and then exit the 
project area, likely towed by two to three support vessels (e.g. AHTs). However, if the MOPU can 
drill, the MODU may not be required (see Section 4.3.5). 

For Talisman, if the subsea tieback option is selected, the separate MODU will mobilise to the well 
location, likely towed by 2-3 support vessels (e.g. AHTs).  However, if extended reach drilling is 
feasible, the MODU will not have to move from the Amulet MOPU location (see Section 4.3.2).   

The MODU selected to complete the activities will be a jack-up facility. It is expected to have three 
rig feet with a footprint of approximately 315 m3 each, giving a conservative total footprint of 
1,500 m3, each time the MODU jacks down to position. 

In the event a second drilling campaign is required, a MODU will be remobilised to the Project Area 
and positioned adjacent to the MOPU. Whilst preferred, the rig feet may not be located in exactly 
the same footprint as for the first campaign. Therefore, for the purposes of impact assessment, the 
total area of seabed disturbance allowance has been doubled, giving a total 3,000 m2. If the subsea 
tieback option is used for Talisman, the MODU will also position above the two Talisman well 
locations. This assumed four occasions to position the MODU gives a total seabed disturbance 
footprint of 6,000 m2. 

Transponders may be used to accurately position the MODU. Transponders are attached to 
temporary clump weights and then lowered onto the seabed, which are recovered once the MODU 
is installed. 

A mandatory 500 m petroleum safety zone (PSZ) will be established, as assessed by NOPSEMA under 
the OPGGS Act. 

The MODU will be of cantilever derrick type with cantilever skidding capability. During sailing, the 
cantilever will be in the fully retracted position within the perimeter of the MODU hull. Once the 
MOPU is on location and self-supporting, the cantilever will be extended to reach over the 
conductor deck of the MOPU, to be in position to commence drilling operations (typical 
arrangement shown in Figure 3-6). 

Once drilling is completed, the drilling cantilever derrick will be retracted from over the MOPU 
conductor deck. The MODU would be jacked down and floated, the rig feet lifted off the seabed, legs 
Ŧǳƭƭȅ ǊŜǘǊŀŎǘŜŘ ƛƴǘƻ ǘƘŜ ΨǳǇΩ ǇƻǎƛǘƛƻƴΣ and the MODU towed away. 
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There are no additional anchors required for a jack-up MODU. 

3.4.2.2 Conductor and Top-Hole Drilling 

Once the MODU derrick is positioned over the well location (through the conductor deck), drilling 
will commence with the top-hole section. If the subsea tieback option is used for Talisman, the 
MODU derrick is positioned over the subsea well location at Talisman. Conductor and top-hole 
drilling would likely follow this sequence (subject to FEED): 

¶ commence drilling the hole for the conductor to a depth of ~200 m (gel chemical mud 
system, cuttings discharged at seabed) 

¶ install the conductor tensioning equipment on the MOPU conductor deck at Amulet; and 
MODU conductor deck or underside drilling derrick for Talisman subsea tieback option 

¶ run the large bore conductor, through the tensioning equipment and into the drilled hole 

¶ run cement through the conductor, up the outside of the conductor to mudline 

¶ set tension and test the conductor 

¶ drill through the conductor a hole for the surface casing to a vertical depth of ~950 m (for 
Amulet) and 1,000 m (for Talisman)  below mudline (cuttings discharged to sea after 
treatment on MODU) 

¶ run a smaller surface casing inside the main conductor 

¶ run cement through the narrow surface casing, up the outside of the casing for ~500 m. 

Casing of the drilled hole for the well ensures it does not collapse and protects the well from outside 
contaminants like sand or water, and provides pressure containment within. It can also provide an 
extra level of containment for the reservoirs/strata encountered in the hole. The casing is steel pipe 
joined together to make a continuous hollow tube that is run into the hole. There are different sizes 
of casing for each section of the well.  

For the Amulet Development, conductor casing (a carbon steel pipe) is used from the MOPU 
conductor deck to the seabed for wells supported at the MOPU. For the Talisman subsea tieback 
system the conductor casing will support the subsea tree at the mudline.  Inside this is various 
diameters of casing extending down into the reservoir, where the lower completion will be installed 
to allow the entry of hydrocarbons. 

During drilling of the conductor and surface casing, sweeps of pre-hydrated bentonite clay (known as 
ΨƎŜƭΩύ or guar may be used, which would be discharged to the marine environment. Approximately 
8 m3 per 15 m drilled would be used (giving a total for top-hole drilling of ~600 m3 per well). 

For each casing installed in the drilled hole, a cement slurry is pumped into the well, displacing 
drilling fluids and filling and sealing the space between the casing and the formation. Comprising a 
special mixture of additives and cement, the slurry is left to harden, sealing the well from 
contaminants and permanently positioning the casing into place. Minor volumes of cement will be 
released at the seabed during installation of the main conductor at the seabed (estimated 30 m3 
maximum overspill). Once the main conductor has been installed, all further displaced fluids are 
returned to the MODU. 

Upon completion of each cementing activity during drilling, the cementing head and blending tanks 
are cleaned, which results in a release of cement contaminated water to the marine environment of 
<0.8 m3 per well. Also, in the unlikely event that cement products become contaminated by drilling 
fluids, the entire volume may need to be recovered to surface and discharged to sea (estimated 
maximum volume of 15 m3). 
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3.4.2.3 BOP Installation and Testing 

A blowout preventor (BOP) is a large mechanical device installed at the top of a well that is designed 
to close if control of the formation fluids is lost, to provide a means for sealing, controlling and 
monitoring the well. In the unlikely event of a loss of well control (LOWC), this device can be closed 
to regain control of the well and provides multiple barriers to mitigate the loss of hydrocarbons. 

The BOP will be installed on the conductor deck on the MODU. All drilling activity into the 
hydrocarbon reservoir will be through the BOP. If the subsea tieback system option is used for 
Talisman, the BOP will be installed just above the seabed, supported on the main conductor.  

Since BOPs are critically important to the integrity and safety of the MODU and the well, BOPs are 
inspected, tested and refurbished at regular intervals determined by a combination of equipment 
manufacturer recommendations, risk assessment, local practice, well type and legal requirements. 
Pressure testing will take place before being put into operational service on the wellhead, after the 
disconnection of any pressure containment seal in the BOP, at ~21-day intervals with an additional 
function test after installation. 

Often BOPs are subsea and release small volumes of control fluid to the marine environment during 
function or pressure tests. However, because the Amulet wells use ŀ ΨŘǊȅΩ BOP, it uses a closed-
circuit hyŘǊŀǳƭƛŎ ǎȅǎǘŜƳΣ ŀƴŘ ŘƻŜǎƴΩǘ ǊŜǉǳƛǊŜ ŀƴȅ ŘƛǎŎƘŀǊƎŜ ƻŦ ŦƭǳƛŘ ǘƻ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ 
during testing. If the subsea tieback option is selected for Talisman, control fluid is released from the 
subsea BOP occasionally to the marine environment. 

3.4.2.4 Bottom-Hole Drilling 

Once the BOP is installed, drilling the intermediate sections and bottom-hole sections will 
commence. These sections are where the operations will enter hydrocarbon bearing zones. This 
would likely follow this sequence (subject to FEED): 

¶ for Amulet wells, drill through the BOP to a vertical depth of ~1,800 m, immediately before 
entering the reservoir (hydrocarbon zone) 

¶ for Talisman wells, drill through the BOP to a vertical depth of approximately ~1,900 m, 
immediately before entering the reservoir (hydrocarbon zone).  

¶ run the intermediate casing(s) inside 

¶ run cement through the intermediate casing(s), up the outside of the casing for ~500 m 

¶ drill into the reservoir to the desired. Likely to be inclined or horizontal. 

Water- or synthetic-based drilling fluid (also known as drilling mud) may be used. No fluid would be 
discharged to the environment, and cuttings would be discharged in accordance with regulatory 
requirements. 

3.4.2.4.1 Sidetracks 

Occasionally the initial bottom-hole section of a well may require re-drilling within the reservoir. This 
may be managed by drilling a new bottom-hole section, via a sidetrack from an existing well. 

In order to drill sidetracks, the bottom-hole section of ǘƘŜ ŜȄƛǎǘƛƴƎ ǿŜƭƭ ǎŜŎǘƛƻƴ ƛǎ tϧ!ΩŘΣ ŀƴŘ ǘƘŜ ƴŜǿ 
bottom-hole section is drilled and completed as per Sections 3.4.2.4 and 3.4.2.5. 

The cuttings are processed to remove coarse and fine material as per Section 3.4.2.7, with the fluids 
recirculated back for further use. Processed cuttings are discharged at the surface below the water 
line. 

Conservative cuttings volumes discharged during sidetrack drilling are ~170 m3 per sidetrack well. 
One contingent sidetrack at both Amulet and Talisman is allowed for. 
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3.4.2.5 Completions 

Running the well completion is the process of transforming a drilled well into a producing one. These 
steps include casing, cementing, perforating, installing screens, gravel packing and installing a 
production tree (which is the term for an assembly of valves, spools, and fittings used to regulate 
hydrocarbon flow within a well. 

The lower completion will be a liner or screen in the reservoir (hydrocarbon zone). The upper 
completion will be hung from the wellhead at surface and consist primarily of narrow production 
tubing. 

Once the drilled hole into the reservoir has been completed, the completions will be run. This would 
likely follow this sequence (subject to FEED): 

¶ install lower completion, ǿƘƛŎƘ ǿƛƭƭ ōŜ ŀ ƭƛƴŜǊ ƻǊ ǎŎǊŜŜƴ ŀǎǎŜƳōƭȅ ƛƴǘƻ ǘƘŜ уѹέ ƘƻƭŜ ƛƴǘƻ ǘƘŜ 
reservoir (no discharge to the environment) 

¶ wellbore clean-up run (casing scrapers, circulate well to clean fluid) 

¶ run the production tubing, including the wellhead (at surface) 

¶ the tubing will include safety and production related devices; specifically, a downhole 
subsurface safety valve placed up to 500 m below the seabed. Wells will always have a 
minimum of two barriers during field life. Downhole and surface safety valves fail closed if a 
downstream low pressure is detected, simulating a loss of containment downstream. 

Bottom-hole completions will be determined at FEED; options are to: 

¶ install standalone sand screens 

¶ sand screens with gravel pack 

¶ slotted liners 

¶ case-and-perforate style completions. 

Additional production and integrity components could include gas-lift mandrels and chemical 
injection valves (specified in FEED). 

Finally, a production tree will be installed, which is the term for an assembly of valves, spools, and 
fittings used to regulate hydrocarbon flow within a well. For the Amulet wells, the tree will be 
located above the sea surface, on the MOPU ŎƻƴŘǳŎǘƻǊ ŘŜŎƪ όƪƴƻǿƴ ŀǎ ŀ ΨŘǊȅΩ ǘǊŜŜύΦ For the 
Talisman wells, if the wells are drilled through the MOPU conductor deck, dry trees will also be used. 
However, if the subsea tieback option is selected, subsea trees will be installed just above the 
seabed, supported on the main conductor.  

This would likely follow this sequence (subject to FEED): 

¶ install isolation plug (in a nipple profile in the completion tubing or in the tubing hanger) 

¶ remove BOP 

¶ install production tree on the conductor 

¶ rig up slickline pressure control equipment and recover isolation plug 

¶ rig down slickline pressure control equipment. 

The well may be evaluatŜŘ ǳǎƛƴƎ ΨƭƻƎƎƛƴƎ ǿƘƛƭŜ ŘǊƛƭƭƛƴƎΩ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ƳǳŘ ƭƻƎƎƛƴƎΦ ²ƛǊŜƭƛƴŜ 
logging and formation testing/sampling may be done based on the results of the primary evaluation 
tools. 

Vertical seismic profiling (VSP) may also be used as an evaluation technique, which refers to 
measurements made in a vertical wellbore using geophones inside the wellbore, and a surface 
seismic source, commonly a small air gun array. During VSP operations, the airgun array is 
discharged approximately for a few seconds at intervals, which generates sound pulses that reflect 
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through the seabed and are recorded by the receivers to generate a profile along that section of the 
wellbore. This process is repeated as required for different stations in the wellbore and it may take 
up to 24 hours ǘƻ ŎƻƳǇƭŜǘŜΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǿŜƭƭōƻǊŜΩǎ ŘŜǇǘƘ ŀƴŘ ƴǳƳōŜǊ ƻŦ ǎǘŀǘƛƻƴǎ ōŜƛƴƎ 
profiled. 

3.4.2.6 Well Clean-up and Flowback 

Wellbore and casing clean-up is required at various stages of the drilling activity to ensure the 
contents of the well are free of contaminants before the next stage of drilling. Cleaning agents and 
other chemicals may be used to remove residual fluids (including drilling and completion fluids from 
previous stages) from the wellbore. 

During the clean-up process, fluids are circulated back to the MODU or MOPU, and, if required, 
analysed before they are discharged overboard. Any displaced fluid that has the potential to contain 
contaminants or oil is analysed for residual hydrocarbons before discharge overboard. 

Prior to production, the well will be cleaned up to remove any remaining debris and solids coming 
out of the formation and perforations, plus the drilling and completion fluids (~60 m3 per well). If 
extended reach drilling is used to develop Talisman, the volume may be more (~90 m3 per well). 

If flaring is required during flowback, this can be undertaken either from the MODU or MOPU, but 
most likely the MOPU. The flowback and well clean-up process may take up to 24 hours for each 
production well. 

The flare arrangement is described in Section 3.4.4.2. 

3.4.2.7 Drilling Cuttings and Fluids 

Drilling fluids (also known as drilling muds) are used in drilling operations to carry rock cuttings to 
the surface and to lubricate and cool the drill bit. The drilling mud, by hydrostatic pressure, also 
helps prevent the collapse of unstable strata into the borehole and the intrusion of water from 
water-bearing strata that may be encountered. During drilling operations, two types of drilling fluids 
will be used, water-based muds (WBM) and synthetic-based muds (SBM). Refer to Section 4.3.6 for 
analysis of alternative options. 

The general constituents of drilling fluids may include: 

¶ WBM ς water or saltwater is the major liquid phase as well as the wetting (external) phase. 
May also contain bentonite clay, barite and gellents (e.g. guar gum or xanthan gum). 

¶ SBM ς synthetic-based fluid, which may contain a hydrocarbon, ether, ester, or acetal. SBM 
may also contain organophilic clays, barite, lime, aqueous chloride, rheology modifiers fluid 
loss control agents and emulsifiers. SBM are particularly useful for deep water and deviated 
hole drilling. 

The specific type and mix of drilling fluid will depend on the final proposed design and drilling 
requirements encountered on site. 

During drilling of the main conductor hole section of the well, cuttings (and drilling fluids) will be 
released directly to the seabed near the well site (at the seabed) as drilling is undertaken. 

WBM will be used to drill the conductor section. The estimated volume of cuttings discharged 
directly subsea for drilling of the conductor are expected to be ~75 m3 per well. The conductor will 
also be cemented in place, and excess cement discharged subsea is estimated to be up to 30 m3 per 
well. 

Top-hole drilling will use WBM or seawater, and gel sweeps, giving an estimated discharge volume of 
~60 m3 per well for the top-hole section. 
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Once the main conductor (riser) of the well is installed, the remainder of the top-hole and bottom-
hole well sections will be drilled through the main conductor, allowing the drill cuttings and fluids to 
be routed back to the MODU, forming a closed-circuit system. 

Cuttings are then processed within the solids control equipment (SCE), with drilling fluids separated 
from the cuttings and recirculated back for further use. The cuttings are processed further through 
shale shakers and centrifuges to remove coarse and fine material. Processed cuttings are discharged 
at the surface below the water line. 

Volumes of cuttings discharged during the remaining top-hole and the bottom-hole section are 
dependent on the well geometry drilled for each well with variations expected depending on the 
depth of the well.  For the base case, it is estimated to be ~395 m3 per well for the Amulet 
production wells and ~405 m3 for the dual-purpose production/water injection well.  For the 
Talisman subsea tieback option, discharge is estimated to be ~380 m3 per well. 

If the extended reach drilling from the MOPU is feasible for Talisman, the estimated volume of 
cuttings discharged during the remaining top-hole and the bottom-hole section is ~870 m3 per well, 
for the two Talisman production wells. 

The remaining top-hole and bottom-hole drilling may use SBM or WBM depending on technical 
feasibility and safety, and drilling technical requirements. If SBM is used, there is no planned 
discharge of SBM to the marine environment during drilling. If WBM is used, a maximum of 160 m3 
of WBM per well could be discharged to the marine environment at the end of the drilling 
operations. This fluid is recycled where possible to use for subsequent wells. 

3.4.3 Installation, Hook-up and Commissioning 

Activities associated with the installation, hook-up and commissioning phase include: 

¶ installation, hook-up and commissioning of the MOPU (which should arrive pre-
commissioned) 

¶ installation of CALM buoy and mooring arrangements 

¶ installation and commissioning of the flowlines (subsea flowline and dynamic riser, floating 
marine hose and floating export hose), including stabilisation and commissioning 

¶ if the Talisman subsea tieback option is used, installation of the Talisman subsea tieback 
system 

¶ hook-up of FSO. 

3.4.3.1 MOPU 

The MOPU will be a jack-up facility that has been modified to include a production unit, and storage 
for small quantities of processed oil, or may be a custom-built facility. The intent is for the MOPU to 
be fully pre-commissioned in the fabrication yard before the MOPU is towed to site, including pre-
commissioning and full function testing of all non-hydrocarbon systems; i.e. most of the utility 
systems (e.g. power generation, cooling water, utility/instrument air and heat medium circulation). 

However, minor pre-commissioning activities may be completed onsite, if any pre-commissioning 
was unable to be completed in the fabrication yard; for example, in the event of late delivery of 
components, or for technical reasons (e.g. instrumentation on a process vessel). 

The MOPU will be towed to site by two to three support vessels (e.g. AHTs) and installed in ~90 m of 
water on location at Amulet (see Section 3.3.2 for description). During installation, the MOPU will 
undertake a pre-load test in situ to ensure it will be stable during operations, including cyclonic 
conditions. 

As a minimum, this hook-up scope will be undertaken on location at Amulet: 
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¶ lowering of the conductor deck and associated access stair into position (likely to be hinged 
and retracted for the tow) 

¶ installation of the spools between the production tree on the well and the production 
manifold will be installed and leak tested after the tree has been installed 

¶ lowering into place the flare boom (likely hinged off the side of the MOPU for towing) 

¶ any breakout spools removed for the tow. 

To ensure systems have not been loosened during the tow of the MOPU, the hydrocarbon pressure 
retaining systems will also be re-leak tested with nitrogen on location (expected volume of multiple 
nitrogen quads ς ~2,000 sm3). If any hydrotesting is required once the MOPU is in position, the 
hydrotest fluid will be sent to the bilge system, and treated and discharged as per bilge water. 

Transponders may be used to accurately position the MOPU. Transponders are attached to 
temporary clump weights and then lowered onto the seabed, which are recovered once the MOPU 
is installed. 

The positioning and installation of the MOPU is expected to take up to 6 days to complete 
depending on the weather conditions. 

Once the MOPU arrives at the Amulet Development Area, in-field commissioning activities are 
expected to include: 

¶ sequential pressurisation of topsides systems and final leak checks 

¶ cold venting to clear nitrogen from the equipment and piping systems 

¶ opening the production well and introducing hydrocarbons at a controlled rate 

¶ commissioning hydrocarbon systems 

¶ commissioning water treatment systems 

¶ fuel gas system commissioning to run the main power generation/heat medium system 

¶ when export specifications have been met, slowly increasing oil production rates to system 
capacity. 

With the exception of the nitrogen venting, emissions and discharges during commissioning are the 
same as during the operation of the MOPU (refer Sections 3.4.4 and 3.4.6.2). 

3.4.3.2 Talisman Subsea Tieback System 

If the Talisman subsea tieback system option is selected, the Talisman production flowline, service 
umbilical, manifold, subsea trees and jumper connectors will be installed, and then connected once 
the wells have been drilled and completed. 

The Talisman production manifold will be installed in the vicinity of the Talisman field to provide a 
local structure for subsea wells to transport production fluids to the MOPU, and for receipt of power 
and controls from the MOPU.  Each Talisman subsea well will be within 200 m of the Talisman 
manifold.  The Talisman manifold will be pre-commissioned, and pressure tested prior to arrival on 
site and installed by an installation vessel (ISV) by lowering and positioning onto the seabed. 

A ~3.5 km production flowline will be installed to connect the Talisman wells to the MOPU, and a 
service umbilical installed for providing control and fluids from the MOPU to the Talisman wells (via 
the manifold).  The flowline and service umbilical will be stored and transported to the Project Area 
by support vessels (e.g. ISVs, AHTs) on reel assemblies. The flowline and service umbilical will be pre-
commissioned, and pressure tested prior to arrival on site.  

The Talisman production flowline will be laid directly on the seabed. It may be installed in multiple 
ǎŜŎǘƛƻƴǎΦ  hƴŜ ŜƴŘ ƻŦ ǘƘŜ ŦƭƻǿƭƛƴŜ ǿƛƭƭ ōŜ ΨǇǳƭƭŜŘΩ ǳǇ ŀ ŘŜŘƛŎŀǘŜŘ W-tube on the MOPU and connected 
to the production system.  The other end will be laid and secured on the Talisman manifold located 
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adjacent to the Talisman wells, which is a gravity based/skirted structure providing a secure 
connection point.  Short ~200 m ΨjumperΩ connections from the wells will connect from the subsea 
tree to the manifold. 

The service umbilical will include communications, fluid supply lines and power.  It may be bundled 
with the flowline or laid in similar manner to the flowline, within a separate corridor.  One end of the 
ǎŜǊǾƛŎŜ ǳƳōƛƭƛŎŀƭ ǿƛƭƭ ōŜ ΨǇǳƭƭŜŘΩ ǳǇ ŀ ŘŜŘƛŎŀǘŜŘ W-tube on the MOPU and connected to the onboard 
utility systems.   The other end will be laid and secured to the Talisman manifold.   

If the production flowline and service umbilical require stabilisation, this would likely be concrete 
mattresses and/or grout bags, and would be installed after the flowline and service umbilical are 
laid. These would be laid within the 5 m corridor. Table 3-10 shows the dimensions and footprint of 
the system.  

The high-level installation methodology is as below, to be confirmed during FEED: 

¶ Talisman manifold lowered to seabed, positioned and secured 

¶ production flowline will be pulled up off the reel on the ISV up the J-tube within the MOPU 
leg to the production deck of the MOPU 

¶ remaining production flowline laid on the seabed 

¶ production flowline stabilisation installed as required (concrete mattress and/or grout bags) 

¶ final end connection of production flowline installed onto Talisman manifold, diver-less 
connection 

¶ service umbilical will be pulled up off the reel on the ISV up the J-tube within the MOPU leg 
to the production deck of the MOPU 

¶ remaining service umbilical laid on the seabed 

¶ service umbilical stabilisation installed as required (concrete mattress and/or grout bags) 

¶ final end connection of service umbilical installed onto Talisman manifold, diver-less 
connection. 

After installation, the Talisman subsea tieback system will be leak tested to assess structural 
integrity, using treated seawater with a fluorescent dye, and potentially corrosion inhibiter and 
oxygen scavenger. This fluid will remain in the flowline to provide corrosion protection prior to the 
introduction of hydrocarbons. The base case is for commissioning fluid to be displaced to the FSO via 
the MOPU on commencement of production; but it may be discharged to the marine environment. 
The volume of commissioning fluid is expected to be approximately 130 m³, allowing for double the 
total inventory.  

3.4.3.3 Flowlines and Marine Hoses 

The static flowline and riser that connect the MOPU to the CALM buoy will be stored and 
transported to the Project Area by support vessels (e.g. ISVs) on a reel assembly. The flowline will be 
pre-commissioned, and pressure tested prior to arrival on site. 

The flowline and FLET will be installed after both the MOPU and the CALM buoy and mooring system 
have been fully installed. 

The MOPU export flowline will be laid directly on the seabed. It may be installed in one or two 
sections. One end of the static section will be ΨpulledΩ up a J-tube on the MOPU and connected to the 
production export system. The other end will be laid and secured on the Flowline End Termination 
(FLET), which is a gravity based/skirted structure providing a secure point. The dynamic section, also 
called the riser section (which may or may not be fully integrated with the static section), will route 
from the secured point on the FLET to the underside of the stationary section of the CALM buoy. 

A communications and power cable όŀ ΨǎŜǊǾƛŎŜ ǳƳōƛƭƛŎŀƭΩύ may be bundled with the flowline or laid in 
similar manner alongside the flowline, within the flowline corridor. 
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If flowline stabilisation is required, this would likely be concrete mattresses and/or grout bags, and 
would be installed after the flowline is laid. 

The high-level installation methodology is as below, to be confirmed during FEED: 

¶ static flowline will be pulled up off the reel on the ISV up the J-tube within the MOPU leg to 
the production deck of the MOPU 

¶ remaining static flowline laid on the seabed 

¶ flowline stabilisation installed as required (concrete mattress and/or grout bags) 

¶ final end connection installed into FLET, which is lowered into position below the CALM buoy 

¶ dynamic riser is connected to the FLET, and bend restrictors and floatation to be added (as 
required) 

¶ final end to be pulled into the CALM buoy for final connection. 

After installation, the subsea flowline, riser and floating marine hose will be leak tested to assess 
structural integrity, using treated seawater with a fluorescent dye, and potentially corrosion 
inhibiter and oxygen scavenger. This fluid will remain in the flowline to provide corrosion protection 
prior to the introduction of hydrocarbons. The base case is for commissioning fluid to be displaced to 
the FSO or the first shuttle tanker on commencement of production (via the MOPU), but it may be 
discharged to the marine environment. The volume of commissioning fluid is expected to be ~70 m³, 
allowing for double the total inventory.  

In the event a cyclone shutdown is required, the full flowline volume will be displaced to the FSO 
with either treated seawater or produced formation water (PFW), and the flowline sealed. The FSO 
would then disconnect and sail to a safe location. After the FSO remobilises to the Project Area, the 
flowlines will be reconnected to the FSO, and the flowline contents (commissioning fluid or PFW) 
would be displaced to the FSO for treatment within the FSO system (i.e. not discharged directly to 
the marine environment). 

The intent is to re-use the flowlines on subsequent fields. However, the current philosophy is to hold 
a spare static and dynamic flowline, which will be used for installation at the next field, and to 
refurbish the recovered flowline and riser to store ready for use as a spare. 

The floating marine hose and floating export hose are stored on reels on the FSO or shuttle tanker. 
The FSO will have a small tender vessel to assist with pick-up of the hose to enable connection. 

3.4.3.4 CALM Buoy and Mooring Arrangements 

Support vessel/s (likely an installation vessel (ISV)) will be mobilised to the field. 

There are two options for mooring the CALM buoyτgravity anchors and drilled and grouted anchor 
piles (refer Section 4.3.8 for option analysis). 

If the gravity anchor option is selected, the gravity structures (steel or concrete) will be lowered and 
positioned on the seabed. The two mooring chains attached to each basket will be lowered to the 
seafloor, then ballast (anchor chain and/or weights) will be lowered into the gravity structures until 
the design weight is reached. 

If drilled and grouted anchor piles are selected, a shallow hole will be drilled off an ISV, which the 
casing is lowered into. Grout is then pumped inside and around each casing to attach it to the 
substrate. 

During the mooring installation, the CALM buoy will be floated into position, and appropriately 
secured to a support vessel. Transponders may be used to accurately position the CALM buoy and 
mooring system. Transponders are attached to temporary clump weights and then lowered onto the 
seabed, which are recovered once the CALM buoy and mooring system is installed. 
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Once the mooring system is in place, the two mooring chains from each gravity anchor or casing will 
ōŜ ǊŜǘǊƛŜǾŜŘ ŦǊƻƳ ǘƘŜ ǎŜŀŦƭƻƻǊ ŀƴŘ ǘƘŜ ƎǊŀǾƛǘȅ ŀƴŎƘƻǊ ŎŀǇŀŎƛǘȅ ǘŜǎǘŜŘ ǳǎƛƴƎ ŀ ΨǇǳƭƭ ǘŜǎǘΩ ŦǊƻƳ ŀ 
support vessel (likely an AHT). Once capacity is confirmed, the mooring chains are connected to the 
floating CALM buoy. 

At completion of connection to the CALM buoy, each mooring chain will be tensioned at the CALM 
buoy to the design requirements. 

Diving may be required during installation / decommissioning of the flowline and CALM buoy 
system. 

In addition to the CALM bǳƻȅΣ ǳǇ ǘƻ ǘƘǊŜŜ ŘŜŀŘ ƳŀƴΩǎ ŀƴŎƘƻǊǎ ό5a!ǎύ ǿƛƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ tǊƻƧŜŎǘ 
Area, for support vessels to moor to. These will be clump weights, installed by support vessels. They 
will be retrieved at decommissioning. 

3.4.3.5 FSO 

As the base case, the FSO will be moored via hawser to the CALM buoy and operate as the storage 
and offtake vessel during the Amulet Development. Note that if the shuttle tanker option is selected, 
an FSO is not required, however the shuttle tankers will connect to the CALM buoy in a similar 
manner. In this case, no installation or commissioning is required. 

The FSO will undergo any required refurbishments at a regional fabrication yard and pre-
commissioned before it travels to the Project Area. 

In the event of a cyclone, the intent is for the marine hose to be disconnected from the CALM buoy 
and reeled onto the FSO, before the FSO sails away to a safe location. Risks to FSO operation from 
cyclone will be managed through the implementation of a cyclone management plan, details of this 
plan will be described further in the future EP.  

The disconnection process (after displacement of the oil in the flowline, but prior to arrival of 
cyclone) will typically be (subject to FEED): 

¶ oil in flowline is displaced to the FSO, and flowline is filled with inhibited seawater or PFW 

¶ support vessel attends the CALM buoy 

¶ disconnect (at dry-ōǊŜŀƪύ ŀǘ /![a ŀƴŘ ǊŜŎƻǾŜǊ ǘƘŜ сέ ŦƭƻŀǘƛƴƎ ƳŀǊƛƴŜ ƘƻǎŜ ǘƻ C{h 

¶ FSO will recover full hose length on board (recovery reel) 

¶ FSO will move forward to slacken hawser line 

¶ disconnect hawser at CALM and recover the hawser via the hawser winch line to the FSO. 

Reconnection will be reverse of the disconnection process, and the flowline contents (inhibited 
seawater or PFW) would be displaced to the FSO for treatment in the bilge system, then discharged. 

9ȄǇƻǊǘ ǘŀƴƪŜǊǎ ǿƛƭƭ ŎƻƴƴŜŎǘ Ǿƛŀ ŀ мнέ ŦƭƻŀǘƛƴƎ ŜȄǇƻǊǘ ƘƻǎŜ ǘƻ ǘƘŜ C{hΦ 9ȄǇƻǊǘ ǘŀƴƪŜǊǎ ǿƛƭƭ ōŜ ǎŜŎǳǊŜŘ 
by hawser line to the FSO, and potentially to a tug / support vessel for the duration of offload. A 
small tender vessel will likely assist the pick-up of the mooring hawser and export hose and enable 
connection.  

Emissions and discharges during commissioning are the same as during the operation of the FSO 
(refer Section 3.4.6.3). 

3.4.4 Operations 

Activities associated with the operations phase include: 

¶ hydrocarbon extraction 

¶ hydrocarbon processing, storage and offloading 

¶ inspection, maintenance and repair 
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¶ well intervention/workovers. 

3.4.4.1 Hydrocarbon Extraction 

Once production begins, hydrocarbons from the Amulet and Talisman reservoirs will flow up the 
wellbore to the MOPU production facilities. The well stream will be separated into oil, water and 
gas, and each stream treated on the MOPU, and then discharged within application specifications. 
Control of all the systems, including the downhole systems, will be via a control and safeguarding 
system on the MOPU. 

As the dry trees for Amulet are on the MOPU conductor deck, there will be no routine discharges to 
the marine environment as part of normal operation. The downhole safety valve will likely be closed 
circuit, but even if not, it will discharge to the annulus of the well and not the marine environment. 

If subsea trees are used for Talisman, small quantities of subsea control fluid / hydraulic fluid will be 
discharged from the trees during routine valve operations.   

3.4.4.2 Hydrocarbon Processing, Storage and Offloading 

The primary control and monitoring of the process will be undertaken from a dedicated Central 
Control Room (CCR) on either the MOPU or the FSO (in the case of the MOPU being not normally 
manned). The secondary production module control and safeguarding systems interface will also be 
located on the MOPU. 

The production module on the MOPU comprises the key process systems summarised in Table 3-14. 

Non-process related utilities and activities on the MOPU (e.g. accommodation, sewage treatment, 
refuelling) are described in Section 3.4.6.2. 

Table 3-14 Key Process System Overview 

Process System Description 

Production and 
Injection Manifold 

The production and injection manifold provides connections for all associated 
flowlines from the wells. 

Production 
Separator 

The main 3 phase production separator, which separates: 

ω oil to the Crude Processing Stream 

ω water to the PFW Treatment System 

ω gas to Gas Treatment. 

Crude Oil Processing Likely comprising: Crude Heater, Second Stage Separator, Crude Oil Rundown 
Cooler, and Oil Export Pumps for export to the FSO via the export flowline.   

The export crude to FSO is monitored for crude oil quality via a crude oil sample 
collection point for laboratory testing. 

PFW Treatment 
System including 
disposal and 
injection 

This system removes entrained oil from the produced water to achieve the design 
specification for overboard disposal or injection.  Likely comprising:  

ω free water knock out (KO) drum  

ω produced water pumps 

ω de-oiling hydrocyclone 

ω degasser vessel/tank  

ω discharge pipe 

ω produced water injection pumps 

Cooling Water 
System 

ω Seawater. 

ω Hypochlorite system will inject chlorine to protect the seawater cooling 
system from biofouling. Residual chlorine will be discharged overboard as part 
of the cooling water discharge stream.  
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Process System Description 

ω Residual chlorine levels will be monitored and routinely maintained not to 
exceed 2,000 ppb at the point of discharge.  

ω Higher concentrations of up to 5,000 ppb may occur at times, if shock dosing 
is required. 

Fuel Gas System Separated gas from the Production Separator provides the facilities fuel gas 
requirement (option selected for use as described in Section 4.3.1). 

Fuel gas users include: 

ω gas Engine Generator set [for power generation] 

ω purge gas for: 

o flare gas header 

o PFW treatment package 

ω pilot gas for flare gas ignition 

ω fuel gas for Heat Medium System heater 

ω sparge gas for produced water treatment package (if required). 

Heat Medium 
System 

Provides process heating duty which may be required for:  

ω crude oil stabilization 

ω fuel gas pre-heating  

ω and/or to improve crude oil separation.   

The heater can operate on dual fuel, primarily produced gas with a diesel/crude 
option.  

Flare System and 
Flare Boom 

 

The flare disposal system includes the flare ignition panel and flare tip. The flare 
boom will be cantilever type (nominally 30-40 m), with a hinged base connection to 
facilitate stowage of the boom during extreme weather event, or prior to MOPU 
movements.   

Flare tower will be set at an angle between 45o to 60o to the horizontal; with 
expected flare tip height ~ 75 m above sea level. 

Pilot will have an auto-ignition system. 

Refer to Section 4.3.1 for the gas management strategy; which has identified 
continuous flaring as the selected option for excess gas (after fuel gas usage). 

Flaring is expected to peak at <1.2 MMscf/d (allowing for fuel gas usage) at the 
commencement of production for 6-9 months, then then decline as the reservoir 
depletes to end of field life. System capacity rates are described in Table 3-15.  

Seawater Injection 
Water System 

A seawater injection water system may be required for the Amulet field.  This will 
consist of seawater lift pumps, filtration, de-oxygenation and a biocide system.  
Inject for voidage displacement at maximum 30,000 bwpd. 

Talisman subsea 
tieback system (if 
used) 

 The Talisman subsea tieback system consists of the following additional 
components: 

¶ Talisman subsea trees (production wells)  

¶ jumper connections from subsea trees to manifold 

¶ Talisman manifold to commingle production from nearby Talisman wells 

¶ production flowline from Talisman manifold to MOPU to transport fluids 

¶ Talisman service umbilical from MOPU to Talisman manifold for 
control/power. 

Chemical Injection 
System 

A chemical injection package can inject the following typical chemicals: 

¶ demulsifier 

¶ corrosion inhibitor  

¶ scale inhibitor  
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Process System Description 

¶ antifoulant 

¶ defoamer 

¶ oxygen scavenger 

¶ biocide  

¶ MEG  

¶ methanol (likely commissioning only). 

 

The oil will be exported via the flowlines and floating export hose to the FSO for storage, and 
ultimately offloading to an export tanker (or direct to shuttle tankers). 

Table 3-15 provides the maximum expected production rates and specifications of oil, gas and water. 
Refer to Section 4.3.1 for the comparative analysis of different gas strategies, and Section 4.3.3 for 
PFW options. 

Table 3-15 Maximum Production System Capacity (Oil, Gas and Water) 

Description System Capacity Specification 

Produced Oil 25,000 BOPD Target specification 0.5 vol% water 

Produced Gas 25 MMscf/d Excess gas to be flared 

Produced Formation Water 30,000 BWPD Oil-in-Water of less than 29 mg/L 

Injection Water System 30,000 BWPD Filtered and de-oxygenated 

3.4.4.3 Inspections 

Inspections are required to prevent the deterioration of equipment and infrastructure, which could 
lead to a significant failure. Inspections will also maintain reliability and performance plus ensure the 
safe and reliable operation of the facility. Inspections will be undertaken at regular intervals as 
determined by the maintenance management plan. 

Subsea components (including subsea trees, flowlines, moorings, anchors, MOPU legs, FSO hull) will 
be subject to inspections, which will likely be completed by support vessels and ROVs. 

Subsea monitoring may include but is not limited to: 

¶ cathodic protection surveys 

¶ fluid leaks 

¶ general visual inspections for damage and missing items 

¶ marine growth and fouling 

¶ seabed scouring 

¶ wall thickness measurements. 

Top side inspections may include: 

¶ corrosion protection (including painting and anode replacement) 

¶ cycling of valves 

¶ pressure and leak testing 

¶ rotating equipment 

¶ ultrasonic wall thickness testing. 
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3.4.4.4 Maintenance and Repair 

Maintenance activities will be required to ensure the continued safe and efficient operation of the 
MOPU, CALM buoy, mooring arrangements and FSO; and Talisman subsea tieback system (if 
required). Maintenance and repairs will be both part of a regular inspection campaign and will also 
be an outcome of inspection results as discussed in Section 3.4.4.3. 

Typical maintenance and repairs undertaken which may also have an environmental impact include: 

¶ anode replacement 

¶ cathodic protection system maintenance 

¶ flowline repairs 

¶ flowline stabilisation 

¶ general subsea infrastructure servicing (includes leak testing) 

¶ general topside servicing (includes welding, cutting, blasting, spray painting, deck cleaning, 
valve change-out, fabric maintenance) 

¶ marine growth removal 

¶ removal of fishing nets or other marine debris 

¶ re-commissioning (similar to Section 3.4.3). 

In the case of disconnection for a cyclone, the floating marine hose is recovered onto the FSO, and 
the subsea flowline is shut-in and remains in place on the seabed. 

In the event of flowline failure, the flowline may need to be repaired, which involves similar activities 
to decommissioning, and re-commissioning (refer to Sections 3.4.5 and 3.4.3). 

If modifications or repairs are required to the equipment on the MOPU or the FSO facilities during 
the life of the Amulet Development, then this would a follow a similar process to installation, hook-
up and commissioning. 

Diving operations may be required for subsea inspections or maintenance. 

Prior to cessation of production, the marine systems of the MOPU will require reactivation, in 
preparation for relocation to the next field, including preparing the jack-up legs. This will be a 
specific program of works akin to non-routine maintenance. 

3.4.4.5 Well Intervention 

Well intervention is the ability to safely enter a well for purposes other than drilling, usually to: 

¶ ŜǾŀƭǳŀǘŜ ŀ ǿŜƭƭΩǎ ŎƻƴŘƛǘƛƻƴ ƻǊ ǇŜǊformance 

¶ remove obstructions 

¶ stimulate the well 

¶ repair well casing 

¶ replace electric submersible pumps if selected. 

Well intervention generally occurs within the wellbore and involves specific types of tools that can 
be delivered down the inside the well. It includes activities such as: 

¶ slickline / wireline / coil-tubing operations 

¶ well testing and flowback 

¶ well workovers (mechanical or hydraulic). 

The frequency of well intervention activities depends on well performance. No well interventions are 
planned; however, for the purposes of this OPP it is assumed that one or two may occur over project 
life. The activities are similar to those described under Drilling (Section 3.4.2).  
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The worst case would be an unplanned intervention where use of kill fluid may be required, which 
may be discharged during well clean-up and flowback, at an estimated maximum 127ς160 m3. 
However, the completions will be designed with appropriate nipple profiles for isolation plugs, such 
that intervention can occur without pumping kill fluid into the well. 

For the base case, intervention of the Amulet wells would be undertaken from the MOPU.  However, 

during the production phase, the Talisman wells would require either an ISV with well intervention 

equipment or a separate MODU to intervene on the subsea trees (Section 4.3.3). 

3.4.5 Decommissioning 

Activities associated with decommissioning include: 

¶ plug and abandon development wells 

¶ removal of subsea infrastructure 

¶ disconnection of MOPU and FSO 

¶ conduct as-left survey. 

For the base case, P&A of the Amulet wells will be completed by the MOPU (prior to departure from 
the field). The preferred method to P&A the Talisman wells will be using the MOPU, which will have 
P&A capability, prior to the MOPU departure to the next field.  However, the P&A may also be 
undertaken by either an ISV with well intervention equipment, or a separate MODU to intervene and 
P&A the subsea trees. 

During operations, KATO will monitor the field production rates to determine an appropriate end-of-
fieƭŘ ƭƛŦŜ ΨǿƛƴŘƻǿΩ. Once a decommissioning window has been determined, planning would be 
finalised to execute the move from Amulet to the next field. An inspection and clean-up will be 
undertaken of subsea infrastructure before production is shut-in, anticipated as three to six months 
before production ceases. Production will only be shut-in once all the appropriate processes, 
contracts and so on are lined up to execute P&A, decommissioning and the relocation. 

The base case for decommissioning is complete removal of all above-mudline infrastructure from 
the Project Area. The facilities (i.e. MOPU, FSO) and some infrastructure will be re-used at the next 
field (i.e. CALM buoy and mooring system). However, there is an option to potentially leave some 
small inert seabed fixtures in situ, such as grout bags, concrete mattress and clump weights.  

3.4.5.1 Inspection and Cleaning 

About three to six months before decommissioning, an inspection will be undertaken of subsea 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƘŜ ΨǿŜǘǎƛŘŜǎΩ ƻŦ ǘƘŜ aht¦ ŀƴŘ FSO, specifically on the relocatable systems, 
including: 

¶ legs of the MOPU 

¶ hull of the FSO 

¶ CALM buoy 

¶ mooring arrangement (CALM buoy, mooring legs, gravity anchors). 

The MOPU export flowline will be inspected and treated onshore, as the spare will be used at the 
next field. The Talisman subsea tieback subsea infrastructure will be inspected and treated onshore 
and may be refurbished for future use (e.g. Talisman production flowline).  Note, there will be 
regular inspection of the marine and export hoses during the operations phase. These may be 
changed out during the operations phase and/or between fields. 

Depending on the results of the inspection, removal of marine growth on subsea infrastructure and 
wetsides may be undertaken in situ at the Project Area, prior to demobilisation and redeployment at 
the next field. Diving and ROV operations may be required. 
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As the biofouling on the honeybee system would be acquired over the project life at the same 
location as the cleaning is undertaken (i.e. at Amulet PrƻƧŜŎǘ !ǊŜŀύΣ ƛǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ΨregionalΩ 
biofouling. The Anti-fouling and in-water Cleaning Guidelines (Commonwealth of Australia 2015) 
provides guidance on cleaning methodologies appropriate for different types of biofouling and types 
of anti-foul coatings. 

Cleaning may include these methods: 

¶ brushing 

¶ soft tools (clothes, squeegees, wiping tools) 

¶ water jet and air jet (blast) systems 

¶ technologies that kill, rather than remove biofouling ς e.g. heat (steam or heated water), or 
suffocation (wrapping in plastic or canvas). 

Infrastructure such as the marine hoses and mooring chains may be retrieved and cleaned on the 
deck of the FSO or a support vessel. If so, the material will be collected and disposed of 
appropriately onshore. 

The Talisman subsea tieback infrastructure (if used) is not relocatable. There may be some cleaning 
of lifting points before recovery, but not to the same extent as for the honeybee production system 
infrastructure. The Talisman facilities will be recovered to the surface, and removed to shore. 

3.4.5.2 Well Plug and Abandonment 

The honeybee production system means that all infrastructure can be recovered, and the Amulet 
wells ǿƛƭƭ ōŜ tϧ!ΩŘ before the MOPU demobilises from the field.  

If the subsea tieback option is selected for Talisman, the preference is to use the P&A capability of 
the MOPU to also P&A the Talisman wells, after Amulet.  This will involve the MOPU transiting to the 
Talisman field, positioning over each subsea well sequentially to P&A each well.  In summary: 

¶ MOPU will disconnect from the Amulet location as per Section 3.4.5.4 and be towed by 2-3 
AHTs to the Talisman location 

¶ MOPU will be positioned at each Talisman subsea well (similar to the MODU as described in 
Section 3.4.3.1) 

¶ MOPU will P&A Talisman wells as per below overview. 

Well P&A procedures are designed to isolate the well and prevent the release of wellbore fluids into 
the marine environment. During abandonment cement and/or mechanical plugs may be set within 
the wellbore to install a permanent reservoir and surface barrier. Other activities may include: 

¶ install a temporary isolation plug in wellbore 

¶ remove dry tree; or subsea tree (for Talisman tieback option) 

¶ installation of BOP 

¶ isolate all reservoir and production zones with cement plugs 

¶ recover upper completion (production tubing) 

¶ set permanent cement plug just below the mudline 

¶ remove the BOP stack 

¶ cut conductor at mudline and recover section to MOPU. 

However, there is also an option for the Talisman well P&A to be undertaken by either an ISV with 
well intervention equipment; or a separate MODU.  If a separate MODU is used to P&A the Talisman 
wells, it will be towed to the Talisman site and positioned as per Section 3.4.2.1, and P&A as per the 
overview above. 
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It is estimated that P&A would take up to two weeks per well. 

3.4.5.3 Removal of Subsea Infrastructure 

The OPGGS Act (Section 572(3)) states that a titleholder: 

ΨƳǳǎǘ ǊŜƳƻǾŜ ŦǊƻƳ ǘƘŜ ǘƛǘƭŜ ŀǊŜŀ ŀƭƭ ǎǘǊǳŎǘǳǊŜǎ ǘƘŀǘ ŀǊŜΣ ŀƴŘ ŀll equipment and other 
ǇǊƻǇŜǊǘȅ ǘƘŀǘ ƛǎΣ ƴŜƛǘƘŜǊ ǳǎŜŘ ƴƻǊ ǘƻ ōŜ ǳǎŜŘ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ƻǇŜǊŀǘƛƻƴǎΦΩ 

However, this obligation is subject to other provisions of the Act and allows titleholders to identify 
and seek approval for alternative arrangements. 

The MOPU export flowline and riser will be flushed with inhibited seawater or PFW and recovered to 
the FSO and stored. As the flowline and any power and communication cables are reeled up, this 
water is discharged from the flowlines to the marine environment, comprising a total of ~59 m3 for 
the subsea flowline, marine hose and export hose. They will be recovered onto a storage reel on a 
support vessel, ready for redeployment at the next field or onshore storage. 

For the Talisman subsea tieback option, all of the Talisman infrastructure will be recovered from the 
seabed at cessation of production. The Talisman production flowline will be flushed with inhibited 
seawater to the FSO (via the MOPU). It will be disconnected from the manifold and MOPU and 
recovered onto a storage reel on a support vessel, ready for inspection and onshore storage.  The 
Talisman service umbilical will also be disconnected and recovered onto a storage reel on a support 
vessel, ready for inspection and onshore storage.   

The short jumpers will be disconnected from the subsea trees and manifold and recovered to 
surface. Finally, the Talisman manifold and subsea trees will be lifted to surface, in reverse to the 
installation methodology by the ISV, MOPU or MODU (depending which is used for P&A of 
Talisman).  The recovered subsea trees, flowline, service umbilicals and manifold will all be inspected 
and treated onshore. 

The CALM buoy, gravity anchors and chains and DMAs will be retrieved, in a reverse of the 
installation methodology (Sections 3.4.3.4 and 3.4.3.3), using installation support vessels and an 
ROV. 

If drilled and grouted anchor piles were used, the mooring lines will be cut off below the mudline. 
The grouted pile is left in situ below the seabed.  

Anchor and seabed infrastructure removal will require activities being undertaken at or near the 
seabed, and removal of marine growth in situ will result in material falling to the seabed. Therefore, 
there is the potential for localised seabed disturbance. During anchor decommissioning, chains may 
require cutting, resulting in metal shavings and other minor waste. 

The base case for decommissioning is complete removal of all above-mudline infrastructure from 
the Project Area, from both Amulet and Talisman. However, there is potentially a need to leave 
some smaller inert seabed fixtures in situ, such as grout bags, concrete mattress and clump weights 
(subject to other provisions of the OPGGS Act). These smaller objects can be difficult to retrieve. In 
this case, approval under the Commonwealth Environment Protection (Sea Dumping) Act 1981 
would be sought prior to decommissioning. 

In general, the removal of subsea infrastructure may include: 

¶ displacement of hydrocarbons in the Talisman production flowline with treated seawater to 
the FSO (via the MOPU), followed by depressurisation 

¶ displacement of hydrocarbons in the MOPU export flowline with either treated seawater or 
treated PFW to the FSO, followed by depressurisation 

¶ disconnect all subsea jumpers (between subsea tree and Talisman manifold) 
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¶ disconnection, removal and recovery of the MOPU export flowline and the Talisman 
production flowline from the seabed onto a support vessel 

¶ disconnection, removal and recovery of the Talisman service umbilical from the seabed onto 
a support vessel 

¶ recovery of the Talisman manifold 

¶ recovery of floating marine hose 

¶ retrieval of any flowline stabilisation 

¶ recovery of the CALM buoy and mooring system, and gravity-based anchors 

¶ if drilled and grouted anchor piles are used, cut off mooring lines below mudline 

¶ removal and recovery of Talisman subsea trees (after well P&A). 

It is estimated that flushing of the full production system (including Talisman subsea tieback system) 
to the FSO would take approximately four weeks, and recovery of the subsea infrastructure 
approximately five weeks. 

3.4.5.4 Disconnection of FSO and MOPU 

The FSO and MOPU will disconnect in a reverse of the installation methodology (Sections 3.4.3.1 and 
3.4.3.5), using support vessels and an ROV. 

Following the disconnection of the export hose and mooring hawser, these will be reeled onto the 
FSO for stowage and re-use at the next field, and the FSO will sail away. 

Following P&A of the Amulet wells, and disconnection of all flowlines and service umbilicals, the 
MOPU will disconnect by: 

¶ stowage of the conductor deck and flare boom (into sailing position) 

¶ jack down MOPU, float and recover legs 

¶ tow MOPU away from field using 2ς3 AHTs. 

The aht¦Ωǎ ƳŀǊƛƴŜ ǎȅǎǘŜƳǎ ǿƛƭƭ need to be reactivated prior to decommissioning and relocation, 
including preparing the jack-up legs and propulsion systems, and potentially other maintenance. This 
will be undertaken in situ at the Project Area, before demobilisation. 

Jacking down and demobilisation of the MOPU from the Project Area is expected to take ~3 days. 

If the MOPU is used to P&A the Talisman wells, after disconnection from the Amulet site, it will be 
towed to the Talisman location, and will be positioned as per Section 3.4.2.1, jack down and P&A the 
wells as per Section 3.4.5.2. 

Following P&A of the Talisman wells, the MOPU will disconnect from Talisman as per the above 
overview, and be demobilised from the Project Area. 

3.4.5.5 As-left Survey 

A seabed survey of the Project Area will be undertaken following retrieval of subsea infrastructure 
and following demobilisation of the MOPU and FSO. 

3.4.6 Support Activities 

Support activities associated with the projects are likely to include facilities, vessels, helicopters, 
ROVs and diving, with varying requirements depending on project phase (Table 3-16). 

The manning strategy will be determined in the FEED phase, with either the FSO or MOPU housing 
the majority of personnel. 

For the purposes of this OPP, the total potential manning has been assumed (e.g. for calculation of 
wastewater discharge volumes). Manning will peak during drilling, installation and commissioning 
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activities, and decommissioning, and will be the lowest during normal operations (i.e. production 
phase). 

Table 3-16 Support Activities for each Project Phase 

Support Activity type Site Survey Drilling Installation, 
hook-up, 

commissioning 

Operations Decommissioning 

MODU  V  
V 

if required1 

V 

if required1 

MOPU  
V 

if required2 
V V V 

FSO   V V  

Support 
vessels 

Survey 
vessel 

V     

Supply 
vessel 

 V V V V 

Standby 
vessel 

   
V 

if required3 
 

AHT  V V 
V 

if required1 
V 

ISV   V 
V 

if required4 
V 

Tankers    V  

Helicopters  V V V V 

ROVs and Diving V V V V V 

Total POB of 
facilities during 
phase5 

30 160 60 
30 

+80 if MODU 

60 

+80 if MODU 

Approximate 
Duration 

1 month 
7 months 

4 months6 
3 months 1.5ς4.5 years 3 months 

1if MODU is used for well intervention and/or decommissioning of Talisman 

2if MOPU has drilling capability 

3LŦ C{h ƛǎ ǎŜƭŜŎǘŜŘΣ ƛǘ ǿƛƭƭ ƘŀǾŜ ŀ Ŧŀǎǘ ǊŜǎŎǳŜ ǘŜƴŘŜǊΣ ŀƴŘ ǎǘŀƴŘōȅ ǾŜǎǎŜƭ ǿƻƴΩǘ be required 

4if an ISV is used for Talisman well intervention, if required  

5ŘƻŜǎƴΩǘ ƛƴŎƭǳŘŜ ǎǳǇǇly vessels not permanently in Project Area 

6 contingent infill drilling campaign ~4 months duration (if required).  

 

3.4.6.1 MODU Operations 

A separate jack-up rig may be used for drilling, and restricted to the drilling phase, unless the 
selected MOPU has drilling capability. 

A jack-up MODU would be required, due to shallow-water depths. During drilling the nominal POB 
would be ~100.  If the Talisman subsea tieback option is used, the MODU would be alongside the 
MOPU at Amulet for approximately four months, and then located in the Talisman field for a further 
three months during drilling the initial campaign, and four months for the contingent infill campaign 
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(if required).  If the extended reach drilling option is selected for Talisman, the MODU would remain 
adjacent to the MOPU for ~7 months for the whole initial drilling campaign.  

If extended reach wells are feasible for the Talisman development from the proposed MOPU 
location, then the MODU would be alongside the MOPU for approximately seven months during 
drilling the initial campaign. 

A separate MODU may be used for the Talisman wells to conduct well intervention during 
operations, and/or for P&A during decommissioning.  

Non-drilling activities occurring on the MODU include: 

¶ bunkering / bulk transfer of fuel, chemicals, and supplies 

¶ transfer of waste to supply vessels 

¶ discharge of: 

o sewage, greywater and food waste 

o cooling water and reverse osmosis (RO) brine 

o deck drainage and bilge 

¶ helicopter operations (~5ς8 round trips per week from mainland to facilities). 

3.4.6.2 MOPU Operations 

The MOPU jack-up platform will be used throughout all phases of the development (assumed 
~five years). The base case is for a separate MODU to conduct drilling operations through the MOPU 
conductor deck; however, the MOPU itself may have the capability to drill. The MOPU has P&A 
capabilities, and the infrastructure is described in Section 3.3.2. 

Depending on the manning strategy selected, the MOPU will have between 30ς60 POB (peaking 
during hook-up, installation and commissioning). If the MOPU itself has drilling capability, the 
normally manned POB during drilling would be up to 150. 

Non-processing activities occurring on the MOPU include: 

¶ bunkering / bulk transfer of fuel, chemicals, and supplies (anticipated 2ς3 times per month) 

¶ transfer of waste to supply vessels 

¶ discharge of: 

o sewage, greywater and food waste 

o cooling water and RO brine 

o deck drainage and bilge 

o produced formation water 

¶ inspection, maintenance and repair activities 

¶ helicopter operations (~5ς8 round trips per week from mainland to facilities) 

¶ crew transfer by vessel. 

3.4.6.3 FSO Operations 

The FSO will enable in-field hydrocarbon processing, storage and export. It is expected that offload 
via a visiting export tanker will occur every 15ς20 days, and is expected to take ~48ς72 hours. 

Depending on the manning strategy selected, the FSO will have between 17 and 30 POB (peaking 
during commissioning and decommissioning). 

The FSO will adjust ballast to keep within stability range as the storage fills up and then add ballast 
during offload to export tanker. 
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Non-processing activities occurring on the FSO include: 

¶ bunkering / bulk transfer of fuel, chemicals, and supplies (anticipated 2ς3 times per month) 

¶ transfer of waste to supply vessels 

¶ discharge of: 

o sewage, greywater and food waste 

o cooling water and RO brine 

o deck drainage and bilge 

¶ maintenance operations 

¶ vessel positioning (low speed thrusters) ς to maintain direction, as position is maintained by 
mooring to the CALM buoy 

¶ helicopter operations (~5ς8 round trips per week from mainland to facilities) 

¶ crew transfer by vessel. 

Note if the shuttle tanker option is selected, an FSO is not required. 

3.4.6.4 Vessel Operations 

Vessels will be used throughout all phases of the Amulet Development. The expected vessel types, 
numbers and specifications is provided in Table 3-17. An estimated frequency of transit from the 
Project Area to port is provided. 

Supply vessels are expected to operate from local regional ports (e.g. Exmouth, Onslow, Dampier) to 
transport fuel, stores, waste and specialist supplies such as cement and drilling fluids. 

Activities occurring on the vessels while on site include: 

¶ bunkering / bulk transfer of fuel, chemicals, and supplies to facilities 

¶ transfer of waste from facilities 

¶ discharge of: 

o sewage, greywater and food waste 

o cooling water and RO brine 

o deck drainage and bilge 

¶ vessel positioning 

¶ anchoring. 

Vessels may anchor within the Project Area, if they are onsite for a few days, to save on fuel usage. 

Vessels may also be used to undertake various inspection, maintenance and repair activities, within 
the Project Area. 

Vessel transiting to and from the Project Area are managed under the Commonwealth Navigation 
Act 2012 and therefore this activity is excluded from the scope of the OPP. 

Table 3-17 Summary of Support Vessel Requirements 

Vessel 
Type 

Purpose Expected Duration for 
Relevant Phase 

Expected Transit 
Frequency 

Nominal 
POB 

Survey 
vessel 

One vessel expected for 
geophysical / geotechnical 
surveys. 

Site survey 1 month. 1 x round trip during 
Project life 

Typically 
30 POB 
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Vessel 
Type 

Purpose Expected Duration for 
Relevant Phase 

Expected Transit 
Frequency 

Nominal 
POB 

Supply 
vessel  

It is expected that there will 
be one support vessel during 
production operations. 

There would be additional 
supply vessel/s during 
installation and/or drilling 
phases. 

Project life ~5 years. Drilling, Hook-up, 
Installation and 
Commissioning phase: 

¶ 3 x round trips per 
week 

Operations and 
Decommissioning: 

¶ 1 round trip per 
week 

Typically 
12 POB 
per vessel 

Standby 
vessel 

Only required for shuttle 
tanker option (i.e. not 
required for FSO). 

If required, duration 
~1.5ς4.5 years during 
operations.  

1 x round trip during 
Project life 

Typically 
5 POB 

Tug A tug may be used to tether 
export tankers while they are 
connected to the CALM buoy 
or FSO, though this role may 
be undertaken by the 
primary supply vessel. 

If required, duration 
~1.5ς4.5 years during 
operations. 

On an intermittent basis 
(expected ~16 times 
over field life) 

1 x round trip during 
Project life 

Typically 
12 POB 

AHT 2ς3 AHTs are expected to be 
used to tow the MOPU and 
MODU into position during 
hook-up, and again for 
decommissioning and 
demobilisation. 

i.e. potentially 6 AHTs 
altogether. 

If well intervention is 
required for Talisman, 2-3 
AHTs may be required to tow 
the MODU 

Drilling:  

¶ duration 7 months, 
and additional 
4 months if second 
campaign is 
required 

Hook-up, Installation and 
Commissioning; and 
Decommissioning: 

¶ duration 3 months 
for each phase.  

Operations: 

¶ duration ~1 month 
(well intervention) 

Drilling: 

¶ 4 x round trips 
(mobilisation and 
demobilisation of 
the MODU, 
assuming two 
drilling campaigns) 

Hook-up, Installation 
and Commissioning 
and Decommissioning 
phase: 

¶ 4 x round trips 
each phase 
(mooring system) 

Operations: 

¶ 1 x round trip  
(well intervention) 

Typically 
12 POB 
per vessel 

ISV One ISV for commissioning 
and decommissioning of 
CALM buoy, gravity anchors 
and flowline. 

If well intervention is 
required for Talisman, one 
ISV with well intervention 
package may be required 

Hook-up, Installation and 
Commissioning; and 
Decommissioning: 

¶ duration 3 months 
for each phase 

Operations: 

¶ duration ~1 month  
(well intervention)  

Hook-up, Installation 
and Commissioning 
and Decommissioning 
phase: 

¶ 2 x round trips 
(mooring system 
and flowline) 

Operations 

¶ 1 x round trip 
(well intervention) 

Typically 
60ς
80 POB 
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3.4.6.5 Helicopters 

Helicopters are the primary form of transport for personnel to be carried to and from the MOPU or 
FSO. It will also be the quickest and preferred method to evacuate personnel in an emergency. 

During hook-up and commissioning it is expected that there will be one to two round trips per day 
from the mainland to the facilities. For steady state operations, there may be five to eight round 
trips per week, but this may be subject to operational requirements. 

Refuelling of helicopters offshore is not planned to take place offshore. Helicopter flights will likely 
operate from a regional airport in the northwest of WA. 

3.4.6.6 ROVs and Diving 

ROV operations may be conducted throughout all phases of the Amulet Development such as site 
surveys, installation, hook-up and commissioning, operations (inspections, maintenance and repair), 
subsea valve operations, recovery dropped objects and decommissioning. ROVs may also be used in 
an unplanned event such as a loss of well control. 

Transponders may be used for positioning during ROV activities. Transponders are attached to 
temporary clump weights and then lowered onto the seabed, which are recovered once the MODU 
is installed. 

ROVs are not required to park or moor on the seabed. 

Diving operations may be conducted throughout all phases of the Amulet Development such as site 
surveys, installation, hook-up and commissioning, operations (inspections, maintenance and repair), 
subsea valve operations, recovery of dropped objects and decommissioning. Diving may also be used 
in an unplanned event such as a loss of containment from a flowline. 

 

 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 134 

4 Alternatives Analysis 
The OPGGS(E)R requires that: 

ΨtŀǊǘ 1A, 5A (f) describe any feasible alternative to the project, or an activity that is part of 
the project, including: 

 (i) a comparison of the environmental impacts and risks arising from the project or 
activity and the alternative; and 

 (ii) an explanation, in adequate detail, of why ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ǿŀǎ ƴƻǘ ǇǊŜŦŜǊǊŜŘΦΩ 

This section addresses this requirement by undertaking an analysis of the feasible alternatives to 
the: 

¶ project concept (Section 4.2) 

¶ design and activities of the selected concept (Section 4.3). 

4.1 Background 

4.1.1 History 

Production Licence WA-8-L was granted by the Joint Authority on 8 November 2010 for a period of 
21 years to previous title operators.  Skye Energy Pty Ltd acquired both the Santos Limited and the 
Tap (Shelfal) Pty Ltd interests in the Amulet title (WA-8-L) in 2018.  Also in 2019, the Kufpec (Perth) 
Pty Ltd interest in Amulet title (WA-8-L) was sold to Tamarind Amulet Pty Ltd.  Subsequently, both 
titleholders became wholly owned subsidiaries of KATO, meaning KATO owns 100% of WA-8-L. 

The Amulet field forms part of a portfolio of small fields that KATO plan to develop via the honeybee 
productƛƻƴ ǎȅǎǘŜƳΦ  ! ǊŜƭŀǘŜŘ ŦƛŜƭŘ ƛƴ Y!¢hΩǎ ǇƻǊǘŦƻƭƛƻ ƛǎ ǘƘŜ /ƻǊƻǿŀ ŦƛŜƭŘ ό²!-41-R). The previous 
titleholder [Hydra Energy (WA) Pty Ltd] had undertaken comprehensive concept select and Front-
End Engineering Design (FEED) work on the honeybee production system. KATO took over as 
titleholder of WA-41-R in 2019, and has further progressed this work. The Corowa Development OPP 
(KATO 2020j) was submitted to NOPSEMA in August 2019. 

Since acquisition of the Amulet field, KATO have reviewed development studies in all disciplines and 
concurred that the honeybee production system concept represents the best project development 
solution (Section 3). KATO intends to mature the design to deliver a fit-for-purpose production 
system, which can be used for short periods and relocated allowing for capital costs to be minimised 
at each field and prompt removal of all permanent infrastructure, thereby allowing stranded, sub-
economic or previously considered immaterial oil assets to be developed. 

KATO considered these alternative development concepts for Amulet: 

¶ Honeybee production system, including MOPU (selected) 

¶ Subsea to shore (not selected)4*  

¶ Subsea tieback to an existing facility (not selected)* 

¶ Fixed Production, Utilities and Quarters (PUQ) Platform and FSO (not selected) 

¶ Fixed Wellhead Platform (WHP) and FPSO (not selected) 

¶ FPSO and Subsea Well (not selected) 

¶ Do not undertake the development (not selected). 

KATO has expanded its assessment to include the subsea tieback to an existing facility, and tieback 
to an existing shore-based facility options as they are represented by regional field development 
analogues and therefore worthy of consideration. 

 
4 AlterƴŀǘƛǾŜǎ ŘŜƴƻǘŜŘ ǿƛǘƘ ΨϝΩ ǿŜǊŜ ƴƻǘ ƛŘŜƴǘƛŦied by Hydra. 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 135 

Y!¢h Ƙŀǎ ǳǎŜŘ IȅŘǊŀΩǎ ǎǘǳŘȅ ǿƻǊƪ ŀǎ ǿŜƭƭ ŀǎ ƛƴ-house evaluation to inform the assessment of these 
alternatives, presented in Section 4.2. 

KATO did not evaluate the WHP and FPSO option. Whilst technically feasible and possessing some 
merits in terms of well intervention, it represented a significant increase in infrastructure above an 
FPSO and subsea wells, for what was considered only marginal gain, due to the small reservoir size 
and small field life of Amulet. Furthermore, the environmental implications of installing and 
subsequently removing fixed steel structures at the Amulet location were deemed adequately 
addressed via the comparative evaluation of the PUQ Platform option. 

Talisman Field 

The Talisman field is also located within WA-8-L and is less than 5 km to the west of the Amulet field.  
The Talisman field has been produced, but in 1992 production was shut-in, the field 
decommƛǎǎƛƻƴŜŘ ŀƴŘ ǘƘŜ ǿŜƭƭǎ tϧ!ΩŘΦ  ¢ƘŜ ŦƛŜƭŘ Ƙŀǎ ǎƛƴŎŜ ōŜŜƴ ŀōŀƴŘƻƴŜŘ ό{ŜŎǘƛƻƴ 3.2).   

Due to its proximity to the Amulet field, KATO may choose to reinstate production from the Talisman 
Field (remaining resource between 2.5ς 4.0 mmbbls).  The Talisman field is not economic as a stand-
alone development; however it may provide incremental improvement to the Amulet Development.  
The comparative assessment of the Amulet Development only considers whether any Talisman 
development is precluded. The alternatives for Talisman field development are evaluated in Section 
4.3.3. 

4.1.2 Comparative Assessment Process 

4.1.2.1 Overview of Decision-making Process 

Y!¢hΩǎ ŦƻŎǳǎed, Australia-based, team has been able to rapidly progress the development planning 
work since acquisition in 2018. This team is fully accountable for the key development decisions 
captured in this section. Y!¢hΩǎ ƛƴǘŜƴǘ ƛǎ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǘŜŀƳ ǘƻ ǘǊŀƴǎƛǘƛƻƴ ƛƴǘƻ 
an Asset Management Team, thereby ensuring continuity of ownership of these development 
decisions through the life-of-field for Amulet, and to develop subsequent fields using the Honeybee 
production system concept. 

¢ƻ ǎǳǇǇƻǊǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŀƳΩǎ ŜŦŦƻǊǘǎΣ Y!¢h ƘŀǾŜ ƭŜǾŜǊŀƎŜŘ ƻŦŦ ǘƘŜ ǇǊƻŎŜǎǎŜǎ ŀƴd procedures 
of their joint venture partner Tamarind Resources (Tamarind). 

¢ƘŜǊŜŦƻǊŜΣ ¢ŀƳŀǊƛƴŘΩǎ CƛŜƭŘ 5ŜǾŜƭƻǇƳŜƴǘ DŀǘŜ tǊƻŎŜǎǎ όFigure 4-1) has been used in the decision-
making process. 
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Figure 4-1 Y!¢h W± tŀǊǘƴŜǊ ¢ŀƳŀǊƛƴŘΩǎ 5ŜǾŜƭƻǇƳŜƴǘ tǊƻŎŜǎǎ 

 

KATO has consciously placed the project in re-cycle mode, since it is strongly believed improvements 
can be made on the both the Concept Select and Define (i.e. FEED) phase work undertaken by Hydra, 
as well as wishing to substantially progress regulatory consents prior to entering a revised Define 
(i.e. FEED) phase. Therefore KATO considers the Amulet Development to be in the latter stages of 
Select, represented by the red line in Figure 4-1. 

Throughout recent development planning, a series of workshops were held to challenge the concept 
and key components. The outcome of these sessions is incorporated into Sections 4.2 and 4.3. 
Where key decisions were made, either as a result of peer review during workshops or the 
development work carried out in-house, these were captured in Decision Notes to ensure a concise 
and transparent record, both as good practice and in support of any external review the 
Development may be subjected to. 

4.1.2.2 Assessment Criteria 

To conduct a comparative assessment of the alternatives, KATO has identified key drivers for 
consideration: 

¶ environmental 

¶ economic 

¶ technical feasibility and safety 

¶ social. 

 

Table 4-1 provides the specific criteria identified for each driver, which were considered by KATO as 
part of the decision-making process to identify the optimal concept for developing the project. 

The assessment is carried out in two steps: 

1. Undertake a comparative assessment of the alternatives against environmental criteria to 
identify the options with the least environmental impact. 

2. Further assess alternatives against the other criteria (economic, technical feasibility and 
safety, and social drivers) to justify the final selected option. 
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Table 4-1 Key Assessment Criteria used in the Assessment of Alternatives (as relevant) 

Driver Criteria 

Environmental 

Physical presence ¶ Seabed disturbance 

¶ Interaction with marine fauna (vessel movements) 

Emissions ¶ Underwater sound emissions 

¶ Atmospheric emissions 

¶ Light emissions 

Introduction of IMS ¶ IMS 

Discharges  ¶ Planned liquid and solid discharges and waste 

¶ Unplanned discharges and accidental releases 

Lifecycle 
environmental 
impacts 

¶ Holistic consideration of relative life-of-field impact spanning both 
infrastructure construction, in-place footprint, production operations and any 
abandonment legacy1 

Economic 

Schedule Risk  ¶ Ability to meet the development timeline 

Cost Risk  ¶ Economic viability 

Future Flexibility Risk  ¶ Ability to accommodate future development including tie-ins for other fields 

Technical Feasibility and Safety 

Safety Risk  ¶ In line with industry standards and good practice 

Operability and 
Feasibility Risk  

¶ Technically feasible and ability to operate and maintain 

Technical Readiness ¶ Project considers an acceptable technology readiness level (TRL). TRL is a 
method of estimating technology maturity of Critical Technology Elements 
(CTE) 

Constructability, 
Re-usability and 

Decommissioning 
Feasibility 

¶ Ability to construct 

¶ Ability to relocate and redeploy 

¶ Ability to deploy as generic design at future multiple locations: plant, process, 
personnel 

¶ Simplicity of returning the site to natural conditions 

Social 

Socioeconomic 
Impacts  

¶ Avoidance/minimisation of impacts to other industry 

¶ Avoidance/minimisation of impacts to fishery resources 

Reputation ¶ Reputation and community expectation 

1 E.g. Subsea tieback to existing facility concept compared to using a MOPU; cumulative impact of total project is greater 
than just the MOPU ς in this case due to increased seabed disturbance. 

 

 

Table 4-2 shows the qualitative ranking scale used in the comparative assessment and is aligned with 
the KATO Environmental Risk Matrix (Section 6). In order to allow more differentiation between the 
alternatives, the risk levels of the KATO Environmental Risk Matrix have been further broken down 
as shown in Figure 4-2. 
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Table 4-2 Qualitative Ranking Scale for Assessment of the Options 

Qualitative 
Rank 

Qualitative Risk/ 
Impact  

Description 

1 Very low impact/ 
risk 

Environment/Financial/Business/Health and Safety Very low 
impact/risk. 

Environment: Limited less than minor impact localised or temporary on 
non-threatened species, habitat or environment. 

2 Low impact/ risk Environment/Financial/Business/Health and Safety Very low 
impact/risk. 

Environment: Limited minor impact localised or temporary on non-
threatened species, habitat or environment.  

3 Moderate impact/ 
risk 

Environment/Financial/Business/Health and Safety Low to Medium 
impact/risk. 

Environment: Minor to moderate impact localised or short term on 
species, habitat or environment. 

4 High impact/ risk/ 
barrier to 
development 

Environment/Financial/Business/Health and Safety Medium to High 
impact/risk. 

Environment: Serious impact localised and long term or widespread and 
short term on species, habitat or environment. 
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Figure 4-2 Qualitative Ranking Scale Alignment with KATO Environmental Risk Matrix
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4.2 Analysis of Concept Alternatives 

KATO has further considered development options and undertaken a comparative assessment 
όƛƴŎƭǳŘƛƴƎ ŀ Ψƴƻ ŘŜǾŜƭƻǇƳŜƴǘΩ ƻǇǘƛƻƴύ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ōŜƴŜŦƛǘǎΣ Ǌƛǎƪǎ ŀƴŘ ƛƳǇŀŎǘǎ ƻŦ ŜŀŎƘΦ ƎƛǾŜǎ ŀ 
schematic and brief overview of each concept. 

The supporting comparative assessment of the concepts against key criteria is detailed in  

 

Table 4-1. 

Concept 6 ς No development has not been evaluated further. The Australian GovernmeƴǘΩǎ ƳŀƴŘŀǘŜ 
is to develop offshore oil and gas resources; specifically, to increase investment in petroleum 
development in Commonwealth offshore areas. The Government recognises that investment in this 
area provides benefits to the Australian community through taxation revenues, employment, 
regional development and enhanced energy security. 

In order to satisfy offshore permit retention lease requirements, KATO have an obligation to develop 
any commercially viable hydrocarbon reserves. In this context, the Ψƴƻ ŘŜǾŜƭƻǇƳŜƴǘΩ ŀƭǘŜǊƴŀǘƛǾŜ ƛǎ 
not consistent with the legal obligations and commercial objectives of KATO, and was not considered 
further. 
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Table 4-3 Concept Alternatives Overview 

Concept Overview Key Activities 

Concept 1 ς Honeybee production system  

 

Selected concept ς described in detail in Section 3. 

Uses a self-installing jack-up MOPU and MODU to drill and support up to four production 
wells. 

Oil production, water treatment, water injection, well control, flaring and oil export 
facilities are located on MOPU topsides. 

Export of treated crude oil is via a flowline to a CALM buoy, and offtake via an FSO or 
direct to a shuttle tanker.  

Talisman can be either reached by extended reach drilling or a subsea tieback solution. 

Mobilisation and installation of the jack-up MOPU and potentially a separate MODU (Section 4.3.5), 
interconnecting flowline, CALM buoy, FSO / shuttle tanker (Section 4.3.7). 

Production, workovers and P&A will take place from the MOPU. 

Production export via subsea flowline to CALM buoy for export. 

Gas flaring (Section 4.3.1). 

P&A of the wells by MOPU. 

The facilities (MOPU, flowline, CALM and FSO) will be re-floated, recovered and redeployed at the next field. 

Concept 2 ς Subsea tieback to shore  

 

Uses a MODU and support vessels to drill and install subsea production wells, control 
system and gathering system. 

Well fluids exported via a pipeline to shore. 

Gas may be separated subsea and transported via a separate pipeline or comingled in a 
single multiphase pipeline. 

Pipeline and umbilical crosses the shore to a production facility where the well fluids are 
separated, gas dehydrated, stabilised, stored and exported. 

Export of treated crude is via road tankers. 

Talisman as increased subsea tieback facilities. 

Mobilisation of semi-sub or jack-up MODU for installation, workover and decommissioning of subsea wells. 

Any subsequent workover and P&A requires additional mobilisations of a rig. 

Installation of subsea trees, ~130 km of subsea, processing, pumping, flowlines, pipelines and umbilicals, and a 
shore crossing. 

Incremental increase in onshore processing, storage and export facility. 

Incremental increase in onshore utilities including water treatment, well control systems, emergency flares, 
power generation, oil loading facilities for export. 

Concept 3 ς Floating, Production, Storage and Offloading (FPSO) 

 

Uses a MODU and support vessels to drill and install subsea production wells, control 
system and gathering system. 

Well fluids are exported via a flowline and riser system to an FPSO facility where the well 
fluids are separated, stabilised and stored. 

FPSO utilities are water treatment, well control systems, flare, power generation, oil 
offloading facilities. 

Export via shuttle or export tanker.  

Talisman as increased subsea tieback facilities. 

Mobilisation of semi-sub or jack-up MODU for drilling of the subsea wells. 

Any subsequent workover and P&A requires additional mobilisation of a rig. 

Installation of subsea trees, subsea flowlines and control systems with support vessels. 

Mobilisation and installation of the FPSO. 

Installation of mooring piles and mooring system using support vessels. 

Gas flaring (Section 4.3.1). 

Flowline/s, umbilical/s and FPSO mooring system removed by vessel.  

Concept 4 ς Fixed Platform and FSO, Subsea Storage or Export Pipeline  

 

A MODU is used to drill and install dry tree production wells. 

Uses a PUQ platform including topsides and jacket. 

Oil production, dehydration, water treatment, well control, flaring and oil export facilities 
located on the fixed platform topsides. 

Export of treated crude oil is via either: 

¶ an FSO moored on a CALM buoy and offtake system 

¶ subsea storage system to shuttle tanker 

¶ tie in to existing oil pipeline system. 

Talisman can be either reached by extended reach drilling or a subsea tieback solution. 

Mobilisation of jack-up MODU for drilling of the platform wells. 

Any subsequent workover and P&A requires additional mobilisation of a rig. 

Construction and installation of a PUQ platform jacket using HLV /support vessels. 

Depending on export options selected: 

¶ installation of CALM buoy, FSO and offtake system 

¶ installation of subsea storage system 

¶ installation of pipeline to tie into existing pipeline. 

Gas flaring (Section 4.3.1) 

Platform and flowlines are removed using HLV / support vessels, with limited re-use potential. 
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Concept Overview Key Activities 

Concept 5 ς Subsea tieback to existing facility 

 

This option is identical to either Concept 2 or Concept 3, with the exception that the 
production facilit ies are already constructed and owned by a third party. 

Talisman as increased subsea tieback facilities. 

As per Concept 2 and 3. 

Concept 6 ς No Development 

 

Titleholder is required to undertake certain petroleum exploration and production related 
activities towards commercialising the resource. 

No activities. 
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4.2.1 Comparative Assessment of Concepts 

The common activities associated with all the concepts were identified and grouped, as shown in 
Table 4-4. 

These activities were systematically mapped against the environmental driver and key criteria 
identified in Section 4.1.2, and the relevant concepts identified. 

Note: Some activities depend on sub-options of each concept. 

Table 4-5 provides the comparative assessment of environmental criteria for each concept. 
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Table 4-4: Environmental Criteria Related to Activities Associated with each Concept 

Activity 

Related 
Concept 

Physical Presence IMS Risk Emissions and Discharges 

Seabed 
disturbance 

Interaction 
with marine 

fauna 

IMS Emissions 
- Noise 

Emissions - 
Atmospheric 

Emissions - 
Light 

Planned 
Discharges 

Unplanned 
Discharges / 
Accidental 
Releases 

Site surveys 

Geophysical survey 1, 2, 3, 4, 5  P P P P  P P 

Geotechnical survey 1, 2, 3, 4, 5 P P P P P  P P 

Drilling 

Mobilisation / demobilisation of rig 1, 2, 3, 4, 5 P P P  P   P 

Drilling of wells 1, 2, 3, 4, 5 P   P P P P P 

Well clean-up 1, 2, 3, 4, 5     P P P P 

Installation, hook-up and commissioning 

Installation and commissioning of 
flowlines  

2, 3, 4, 5 
P P P P   P P 

Installation of piles and anchors 1, 2, 3, 4, 5 P   P     

Installation and commissioning of 
production facilities 

1, 2, 3, 4 
P P P P P  P P 

Installation of mooring and 
offloading system 

1, 4  
P P P P   P P 

Operations 

Production flaring 1, 3, 4, 5*     P P   

Produced water treatment and 
disposal 

1, 2, 3, 4, 5* 
P    P  P P 

Offloading of oil (offshore) 1, 3 4 5*  P P P    P 
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Activity 

Related 
Concept 

Physical Presence IMS Risk Emissions and Discharges 

Seabed 
disturbance 

Interaction 
with marine 

fauna 

IMS Emissions 
- Noise 

Emissions - 
Atmospheric 

Emissions - 
Light 

Planned 
Discharges 

Unplanned 
Discharges / 
Accidental 
Releases 

Offloading of oil (onshore) 2, 5*        P 

Decommissioning 

Plug and abandon wells 1, 2, 3, 4, 5 P P P P   P P 

Removal of infrastructure 1, 2, 3, 4, 5 P P P P   P P 

Support Operations 

Facility operations ς offshore 1, 2, 3, 4 P P P P P P P P 

Facility operations ς onshore 2, 5* P    P P P P 

Vessel operations 1, 2, 3, 4, 5 P P P P P P P P 

*indicates activity dependant on a sub-option (i.e. FPSO or onshore)
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Table 4-5 Comparative Assessment of Environmental Criteria for each Alternative Concept 

Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Concept 1 ς Honeybee production system Concept 2 ς Subsea tieback to shore Concept 3 ς FPSO Concept 4 ς Fixed Platform Concept 5 ς Subsea tieback to existing facility 

P
h

y
si

ca
l p

re
se

n
ce 

Seabed 
disturbance 

1 Minimal development footprint 4 

Subsea and onshore pipelines increase 
footprint. 

Shoreline crossing required. 

Onshore water supply required. 

2 Localised development footprint.  3 
Localised development footprint, 
decommissioning required for lower 
portion. 

3 Offshore pipeline increases footprint. 

Interaction with 
marine fauna  

2 FSO, OSV and tanker movements required 1 
MODU, OSV, pipelay and subsea 
construction vessels required 

2 
MODU, FPSO, OSV, subsea construction 
and tanker movements 

3 
MODU, international heavy lift vessels and 
barges required. FSO, OSV and tanker 
movements 

2 
MODU, pipelay and subsea construction 
vessels required. Additional tanker 
movements required 

E
m

is
si

o
n
s 

Emissions - 
Noise 

1 Minimal underwater noise sources 2 
Subsea pumps required to run 
continuously during operation. 

2 
Subsea piling required for mooring system 
(drill and grout) 

3 

Major construction activity over sustained 
period 

Pilling required (drill and grout) 

2 
Subsea pumps required to run 
continuously during operation. 

Emissions - 
Atmospheric 

3 
Flaring of associated gas likely to be 
required due to reservoir and topside 
facilities constraints. 

1 

Associated gas may be exported to 
DBNGP.  Onshore emissions from power 
generation. Additional power 
requirements to pump oil to shore. 

3 

Flaring of associated gas likely to be 
required. Space and weight not a 
constraint for gas compression 
equipment. 

3 
Flaring of associated gas likely to be 
required due to reservoir constraints. 

1 
Gas disposal dependant on existing 
facility. Disposal to existing reservoir or 
export to DBNGP. 

Emissions - Light 2 
Minor offshore impacts associated with 
physical presence of facility and flare 
incremental to existing oil developments 

2 
Minor onshore impacts associated with 
physical presence of facility and flare  

2 
Minor offshore impacts associated with 
physical presence of facility and flare 
incremental to existing oil developments 

2 
Minor offshore impacts associated with 
physical presence of facility and flare 
incremental to existing oil developments 

1 

No additional impacts associated with 
operation of existing facility, may require 
incremental flaring if gas export route not 
in place 

IM
S

 r
is

k 

IMS 2 

Use of local / Australian waters 
construction vessels. Mobilisation of 
MODU/MOPU IMS risk. 

IMS risk associated with tanker 
movements if not local.  

3 

Construction and decommissioning risk 
using international vessels. Mobilisation of 
MODU risk. Minor operations risk from 
subsea inspection and maintenance only. 

3 
Mobilisation of FPSDO and MODU IMS 
risk. IMS risk associated with tanker 
movements. 

4 

Construction and decommissioning risk 
using large international vessels. 
Mobilisation of MODU IMS risk. IMS risk 
associated with tanker movements. 

3 

Construction and decommissioning risk 
using international vessels. Mobilisation of 
MODU IMS risk. Incremental IMS risk with 
tanker movements at existing facility. 

D
is

ch
a

rg
e

s 

Planned 
discharges  

2 
Minor local offshore impacts associated 
with produced water, process wastewater 
and cooling-water discharge. 

2 
Minor local nearshore / onshore impacts 
associated with produced water, process 
wastewater and cooling-water discharge. 

2 
Minor local offshore impacts associated 
with produced water, process wastewater 
and cooling-water discharge. 

2 
Minor local offshore impacts associated 
with produced water, process wastewater 
and cooling-water discharge. 

1 
Minimal incremental additional impact 
associated with existing facility 

Unplanned 
discharges / 
Accidental 
Releases 

4 

Moderate risk of MOPU, FSO and oil 
export loss of containment. 

High risk associated with drilling loss of 
containment. 

4 

Low risk of subsea wells loss of 
containment / constrained inventory. 

Onshore oil storage. Long-distance 
trucking of oil increases risk of loss of 
containment from an accidental spill. 

High risk associated with drilling loss of 
containment. 

4 

Moderate risk of subsea wells loss of 
containment, FPSO and oil export loss of 
containment. 

High risk associated with drilling loss of 
containment. 

4 

Moderate risk of platform, FSO and oil 
export loss of containment, higher if 
subsea tank. 

High risk associated with drilling loss of 
containment. 

4 

Low risk of subsea wells and pipeline loss 
of containment / constrained inventory. 

Incremental additional risk associated 
with existing facility. 

High risk associated with drilling loss of 
containment. 

L
ife

cy
cl

e
 E

n
vi

ro
n
m

e
n
ta

l 

Im
p
a

ct
 

Lifecycle 
Environmental 
Impact 

2 

Small physical project footprint. 

Facilities redeployed at end of field life. 

Significant atmospheric emissions. 

3 

Large physical project footprint onshore 
and offshore. 

Facilities not redeployed at end of field 
life. 

Significant resources consumed for 
pipeline construction. 

2 

Small physical project footprint. 

Facilities redeployed at end of field life. 

Significant atmospheric emissions. 

2 

Moderate physical project footprint. 

Facilities not redeployed at end of field 
life. 

Significant atmospheric emissions. 

1 
Moderate physical project footprint. 

Utilises existing facilities. 
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Figure 4-3 shows the qualitative ranking score for environmental criteria, for each concept, as 
assessed in Table 4-5, with the lowest score giving the best outcome. 

The comparative environmental assessment shows that the most favourable concept 
environmentally is Concept 5 Subsea tieback to existing FSPO/Onshore, with the Concept 1 
Honeybee production system ranked second. Concept 1, 2 and 3 are ranked quite closely. 

 

 

Figure 4-3 Qualitative Ranking of Environmental Criteria for Concept Alternatives 

 

The next step of the comparative assessment is to assess the other project drivers and key criteria 
(economic, technical feasibility and safety and social). 

This allows a comparison of Concept 5 and Concept 1 (as the selected concept). Table 4-5 provides 
the comparative assessment of other projects drivers for each alternative. 
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Table 4-6 Comparative Assessment of Economic, Technical Feasibility and Safety, and Social Criteria for each Alternative Concept 

Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Concept 1 ς Honeybee production system Concept 2 ς Subsea tieback to shore Concept 3 ς FPSO Concept 4 ς Fixed Platform Concept 5 ς Subsea tieback to existing facility 

Economic 

S
ch

e
d
u

le
 

R
is

k 

Ability to meet the 
development 
timeline 2 

Less time to convert rig than build 
platform. Provides option to drill and 
produce from same platform offers 
further compressed schedule. 

3 
Onshore approvals and construction 
likely to add 12ς24 months to schedule. 

2 
Similar or fewer conversion 
requirements to Concept 1. 

3 
Construction of offshore platform likely 
to add 12ς18 months to schedule. 

4 

Volume compared to risk not appealing 
to existing facility owners. Commercial 
tolling agreements between existing 
facility owner and resource owner 
unlikely to be agreed in timely manner. 

C
o
st

 R
is

k Economic viability 

1 

Economic development concept. Lower 
CAPEX option with ability to redeploy to 
the next field allows for developing small 
reserves volume. 

4 
Uneconomic development concept due 
to small reservoir volumes 

3 

Uneconomic development concept due 
to small reservoir volumes vs cost of 
additional subsea mooring infrastructure 
(including installation and recovery) and 
FPSO lease term 

4 
Uneconomic development concept due 
to small reservoir volumes and not re-
deployable infrastructure. 

3 
Third-party tolling rate likely to reduce 
likelihood of economic viability 

F
u
tu

re
 

F
le

xi
b
ili

ty
 R

is
k Ability to 

accommodate 
future 
development 
including ties-ins of 
other fields 

1 
MOPU may be remobilised to future 
development or sold at end of field life. 

4 
Tie in of other isolated fields not likely to 
be feasible without installation of further 
offshore processing/equipment 

1 
FPSO may be remobilised to future 
development or lease relinquished at 
end of field life. 

4 
Tie in of other isolated fields not likely to 
be feasible without installation of further 
offshore processing/equipment 

4 
Tie in of other isolated fields not likely to 
be feasible without installation of further 
offshore processing/ equipment 

Technical Feasibility and Safety 

S
a

fe
ty

 

R
is

k 

In line with industry 
standards and good 
practice 

3 
Offshore personnel required to operate 
production facilities.  

1 
Lowest safety risk offshore, no offshore 
manned facilities. Prolonged pipeline 
installation campaign.  

3 
Offshore personnel required to operate 
production facilities. Additional subsea 
construction 

4 
Offshore personnel required to operate 
production facilities. Major on and 
offshore construction  

1 
Low safety risk, no additional offshore 
manned facilities. Incremental increase 
in risk at existing facilities. 

O
p
e

ra
b
ili

ty
 

a
n
d 

F
e

a
si

b
ili

ty
 

R
is

k 

Technically feasible  

2 
No major feasibility issues. Some 
topsides weight and space constraints 

4 
High flow assurance operability risk of 
long subsea tieback ς may not be 
technically feasible 

1 
Common development concept. No 
major feasibility issues 

2 

Common development concept. No 
major feasibility issues. Some topsides 
weight and space constraints. Subsea 
storage historically problematic 

4 
High flow assurance operability risk of 
very long subsea tieback ς may not be 
technically feasible 

T
e

ch
n
ic

a
l R

e
a

d
in

e
ss 

Technology 
readiness levels 
(TRL) (Note TRL are 
a method of 
estimating 
technology 
maturity of Critical 
Technology 
Elements (CTE) of a 
program. 

1 
Minimal novelty. 

 
4 

Potentially ~40-60 km subsea oil pipeline 
to existing facility is a technical step 
change and would require significant 
CAPEX for flow assurance mitigation and 
subsea pumping 

2 

Minimal novelty. 

Shallow-water mooring system required 
for FPSO feasible, but challenging. 

1 
Minimal novelty. 

 
4 

Potentially >130 km subsea oil pipeline 
to existing facility is a technical step 
change and would require significant 
CAPEX for flow assurance mitigation and 
subsea pumping 

C
o
n
st

ru
ct

a
b
ili

ty
, 
R

e-

u
se

a
b
ili

ty
, 

D
e

co
m

m
is

si
o
n
in

g 

Feasibility to 
construct, and 
redeploy as a 
generic design. 

3 
Ability to use MOPU for well 
abandonment. 100% of facility 
relocatable.  

4 

Additional drilling rig mobilisations 
required for installation and 
abandonment of wells. Pipeline likely to 
be left in situ. Some onshore facilities 
may be able to be removed and recycled. 
Not relocatable 

2 

Additional drilling rig mobilisations 
required for installation and 
abandonment of wells. FPSO relocatable 

Mooring piles left in situ 

 

4 

Additional drilling rig required for 
installation and abandonment of wells. 
Heavy lift vessel remobilised to remove 
topsides. Substructure likely to be left in 
situ. 

Topside re-use may be possible, but 
limited opportunities 

Not relocatable 

3 

Additional drilling rig mobilisations 
required for installation and 
abandonment of wells. Pipeline likely to 
be left in situ. 

Minimal new facilities to decommission. 
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Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Concept 1 ς Honeybee production system Concept 2 ς Subsea tieback to shore Concept 3 ς FPSO Concept 4 ς Fixed Platform Concept 5 ς Subsea tieback to existing facility 

Social 

S
o
c
ioe

co
n
o
m

ic 

Im
p
a

ct
s 

Avoidance/ 
minimisation of 
impacts to other oil 
and gas activities 

Avoidance/ 
minimisation of 
impacts to fishery 
resources 

1 
Minor development footprint with 
minimal integration with oil and gas and 
fisheries activities 

2 
Pipeline footprint with some integration 
with fisheries activities 

1 
Minor development footprint with 
minimal integration with oil and gas and 
fisheries activities 

1 
Minor development footprint with 
minimal integration with oil and gas and 
fisheries activities 

2 
SIMOPS risk to existing oil and gas facility 
during construction/tie in may impact 
facility operations. 

R
e

p
u
ta

tio
n 

Reputation and 
community 
expectation 3 Flaring of associated gas. 1 Associated gas fully used 3 Flaring of associated gas 2 

Sub options involve either flaring of 
associated gas or tie in to existing facility 

2 
Sub options involve either flaring of 
associated gas or tie in to existing facility 
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Figure 4-4 shows the qualitative ranking score for technical feasibly and safety, economic and social 
drivers, for each concept, as assessed in Table 4-6 with the lowest score giving the best outcome. 

The comparative environmental assessment shows that the most favourable concept 
environmentally is Concept 1 ς Honeybee production system ranked first, followed by Concept 3 ς 
FSPO. 

The qualitative ranking for all the other criteria shows that Concept 5 ς Subsea tieback to existing 
FPSO/Onshore facility has the second-worst score, mainly due to: 

¶ technical feasibly of a very long subsea tieback 

¶ volume vs risk is unlikely to be appealing to existing facility owners, given the small reservoir 
size and field life 

¶ means that redeployment to the next field (e.g. Amulet) is not feasible without installing 
further offshore infrastructure. 

 

 

Figure 4-4 Qualitative Ranking of Economic, Technical Feasibility and Safety and Social Criteria for Concept Alternatives 

 

Figure 4-5 shows the total qualitative ranking score for each concept against the all assessment 
drivers and criteria (including environmental criteria). This clearly shows that Concept 1 ς Honeybee 
production system is the preferred option for all criteria. 
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Figure 4-5 Qualitative Ranking of All Criteria for Concept Alternatives 

 

In summary, the alternatives concepts were not selected for these primary reasons: 

¶ Concept 2 ς Subsea tieback to shore was not selected due to the technical step change of 
the very long tieback and its significant onshore and offshore footprint. This option is not re-
deployable and is not economically viable. 

¶ Concept 3 ς Subsea wells with FPSO was not selected due to a lack of materiality of the size 
of the reservoir and the cost of installation and decommissioning of the FPSO mooring 
system and subsea wells and production system. 

¶ Concept 4 ς Fixed platform was not selected due to not been able to be redeployed and 
having a significant cost to install and decommission and therefore economically unviable. 

¶ Concept 5 ς Subsea tieback to existing FSPO/Onshore facility was not selected due to due to 
the technical step change of the very long tieback and commercial / technical concerns in 
accessing third-party infrastructure. Concept deemed unlikely to be economically viable as 
brownfield tie-in scope to third-party facility likely to be uncompetitive compared to 
standalone solution. Cumulative environmental impact is comparable to subsea to shore 
(Concept 2). 

A summary of the evaluation outcome is presented in Table 4-7. 

Table 4-7 Summary of Assessment of Alternative Concepts for the Amulet Development  

Concept  Summary of comparative assessment evaluation  

1 Honeybee 
production system 

 

Analogue ς Stag 
and Legendre self-
installing platform 
(Australia) 

¶ Short production lifespan reduces ongoing environmental impacts. 

¶ Re-deployable nature reduces environmental impact by removing all 
infrastructure promptly upon cessation of production, increases 
economic viability and aligns with KATO strategy. 

¶ Production trees located at surface reduce construction, operations 
and decommissioning complexity and cost. 

¶ Economic field development concept, lower capital cost than other 
concepts except Concept 5. 

¶ Retains opportunity for a single production and drilling unit further 
reducing complexity of installation and decommissioning. 
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Concept  Summary of comparative assessment evaluation  

¶ Aligns with industry analogues for small short-lived shallow-water 
offshore oil fields. 

¶ Associated gas management strategy challenging. 

¶ Allows for extended reach drilling (if proven feasible) for the Talisman 
tieback. 

2 Subsea to Shore 

 

Analogue ς 
Macedon 
(Australia) 

¶ High cost and not economic. Field size and field life do not support 
the cost of subsea development and an onshore process facility. 

¶ Large development footprint associated with pipeline and onshore 
facilities.  

X 

3 FPSO 

 

Analogue ς 
Pyrenees, Van 
Gogh (Australia) 

¶ While re-deployable, the Amulet field size and field life are not 
deemed sufficient to support the costs associated with installation 
and recovery of a mooring system and subsea flowline and riser 
architecture for a FPSO. 

¶ Removal for cyclone events further reduces economic viability over 
anticipated short field life. 

¶ Subsea construction activity and footprint result in greater 
environmental impact. 

X 

4 Fixed Platform to 
FSO, Subsea 
storage or Export 
pipeline 

 

Analogues ς 

With FSO: West 
Patricia (Malaysia); 
Manora (Thailand) 

With pipeline: 
North Rankin 
(Australia) 

With subsea tank: 
Premier Solan (UK) 

¶ Field size and field life are not sufficient to support the cost of a fixed 
platform and/or pipeline to existing facility. 

¶ Inability to relocate the facility does not allow the development of 
other isolated oil fields. 

¶ Lower section of fixed platform (and subsea storage tank or pipelines 
if used) potential to remain in place if lower environmental impact 
than removal. 

¶ Allows for extended reach drilling (if proven feasible) for the Talisman 
tie-ack. 

X 

5 Subsea Tieback to 
Existing Facility 

 

Analogue ς Greater 
Enfield 

¶ Distance to existing facility means this option would be technically 
challenging/not feasible, requiring the deployment of emerging/new 
technology. 

¶ Near term ullage not available. Volume versus risk not aligned with 
existing facility owners due to perceived risk of allowing third party 
entry to owner operated facilities. 

¶ High schedule risk for commercial tolling agreements between 
existing facility owner and resource owner. 

X 

6 No Development ¶ Titleholder is required to undertake certain petroleum exploration 
and production related activities towards commercialising the 
resource. 

X 
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4.3 Analysis of Design / Activity Alternatives 

Once the concept has been selected (i.e. Concept 1 ς Honeybee production system), there are 
alternatives to consider for more granular activities, designs and construction methods. 

This section describes the key alternative options for design and activities, for the selected concept. 

The key design and activity elements of the Amulet Development that may have potential impacts 
and risks on the environment include: 

¶ gas strategy 

¶ Talisman field development 

¶ Talisman well intervention methodology 

¶ produced formation water treatment and disposal 

¶ drilling facility 

¶ export strategy 

¶ drilling fluid selection 

¶ mooring of CALM buoy. 

The following subsections set out the alternatives for these key elements where they are evident at 
the current phase of engineering maturity, with each alternative assessed as per the process 
described in Section 4.1.2. With the exception of the gas strategy, these options are assessed only 
against environment criteria, ŀǎ ǘƘŜȅ ŀǊŜ Ƴƻǎǘƭȅ ΨƭƻǿŜǊ ƭŜǾŜƭΩ ŘŜǎƛƎƴ ŀƴŘ methodology decisions. 

A description of the alternative and the comparative assessment is shown for each of these key 
design / activity elements. 

4.3.1 Gas Strategy 

The Amulet field has a likely resource of 6.9 MMstb. Talisman is an already produced oil field, with 
some remaining oil in place and Contingent Resource of 2.5 MMstb (best estimate).  Combined 
production is planned to occur for a relatively short period, between 1.5 and 4.5 years (for best and 
high production estimate respectively). While neither of the reservoir have a gas cap, they will both 
produce associated gas with the oil. This gas must be used, exported or disposed of to allow for 
production of the oil (Figure 4-6). The total gas production anticipated is ~0.65ς0.94 Bcf5 (for best 
and high estimate respectively). 

As with all oil and gas developments there remains a degree of uncertainty in reservoir behaviour 
until the full production system is put into operation. Table 4-8 ǎǳƳƳŀǊƛǎŜǎ Y!¢hΩǎ ǾƛŜǿ ƻŦ ǘƘŜ 
potential range of gas production at the Amulet and Talisman field, at low, high, and best estimates. 

 

 

 
5 Anticipated Gas Oil Ratio (GOR) of 64 scf/stb. 
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Figure 4-6 Amulet Hydrocarbon Monthly Production Forecast (at the wellhead) ς Best Estimate (P50) 

 

Table 4-8 Range of Potential Gas Production 

Parameter Best Estimate (P50) High Estimate (P10) 

Plateau oil production rate (bbl/d)̂ 25,000 25,000 

Gas-Oil-Ratio or GOR (scf/bbl)̂ 64 64 

Peak Gas Production (MMscf/ d) 1.6 1.6 

Duration of plateau production (months) 6 8 

Total Gas Production (Bcf)* 0.65 0.94 

Assumptions: 

* based on duration of plateau production and Best Estimate GOR 

^ numbers from certified reserves report 

 

Table 4-9 summarises the design / activity options identified for the produced gas. All options were 
considered as standalone and as a possible combination with other options. For ease of 
understanding and comprehension of the assessment each option is presented here individually. 

For ease of understanding and comprehension of the assessment, each option is presented here 
individually. The net GHG emissions for each option have been calculated using the most 
conservative P10 basis, shown in Table 4-9. Option 1 ς Fuel gas can be combined with all other 
options and aggregates the GHG reduction ς i.e. if used in combination, Option 1 ς Fuel gas would 
provide an additional 0.1 MT CO2-e reduction for each option.  
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Given the very short production period, the economically viable alternatives for associated gas 
strategy are limited. For this reason, greenfield development alternatives with high capital cost 
including onshore gas treatment and export facilities to the Dampier to Bunbury Natural Gas 
Pipeline and processing as Liquified Natural Gas are not discussed further. 

Table 4-9 Summary of Gas Strategy Options 

Option Description 

1 Fuel gas ¶ A portion of the produced gas could be used as a fuel gas to reduce the amount 
of fuel oil used on the facility for power generation and process heating. 

¶ Includes the installation of fuel gas treatment facilities on the MOPU and 
installation of either dual fuel or dedicated gas fired equipment for power 
generation (internal combustion engines or turbines) and process heating 
(boilers or fired heaters). 

¶ This option would offset the use of liquid fuels such as diesel and reduce 
emissions from the facility to a maximum of ~0.1 MT CO2-e (P10). 

2 Export via 
pipeline to 
existing gas 
treatment 
facility 

¶ Gas could be exported to an existing facility. This option includes: 

o installing additional power generation, gas treatment, compression and 
export facilities on the MOPU, and installing and decommissioning a 
pipeline from Amulet to the existing onshore gas treatment facilities near 
Onslow (~130 km of offshore pipeline) 

o or tieback to an existing trunkline (~40/60 km to the Angel/Okha Facilities). 

¶ If feasible, export of associated gas would reduce emission by a maximum of 
~0.06 MT CO2-e (P10). 

3 Reinject gas to 
reservoir 

¶ Gas could be reinjected to the producing oil and gas reservoir formation. It 
would be injected into the underlying Legendre formation. The Legendre is 
directly below the Amulet reservoir but separated by a reasonable shale so will 
not communicate with the Amulet wells. It is also very good quality and a large 
volume.  A separate well would be a vertical well, drilled from the MOPU. It 
would require high compression to push against a reasonably high pressure. 

¶ Includes the installation and operation of additional facilities on the MOPU 
(including power generation, gas treatment, high-pressure gas compression, 
injection facilities) and construction of a gas injection well.  

¶ This option also requires a substantial upgrade to the systems on the MOPU 
facilities to cope with high-pressure gas injection system on the topsides.  

¶ If technically feasible, reinjection of associated gas would reduce emission by a 
maximum of ~0.06 MT CO2-e (P10). 

4 Flare ¶ Excess associated gas is burned via the existing MOPU flare system. 

¶ CO2-e emissions calculations for this option are based on the production profile 
presented in Figure 4-6 extending beyond likely economic production cut off 
for a total duration of 54 months. 

¶ Flaring would peak at 1.2 MMscf/d (allowing for fuel gas usage) during the 
initial 6ς9 months of production, then decline as the reservoir depletes. 
Atmospheric emissions of up to 0.1 MT CO2-e. 

5 Gas to wire ¶ Gas could be used as a fuel gas to produce electricity, which is exported via a 
subsea cable to shore. Onshore it is tied into the electricity network. 

¶ Includes the installation of fuel gas treatment facilities on the MOPU and 
installation of either dual fuel or dedicated gas fired power generation (internal 
combustion engines or turbines). 

¶ The power export requires installing a subsea cable to shore. Onshore 
switchgear is required to tie into the electricity network.  
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Option Description 

¶ This option would not reduce CO2 emissions from the MOPU facility, but if 
feasible may offset a maximum of ~0.06 MT CO2-e (P10) of emissions from 
power generation facilities utilising other fuel sources. 

6 New 
technologies 
(Compressed 
Natural Gas ς 
CNG / Mini 
Liquified 
natural gas 
(LNG) 

¶ KATO has considered the International Finance Corporation (IFC) zero routine 
flaring by 2030 initiative. In line with the IFC publications Comparison of Mini-
Micro LNG and CNG for commercialization of small volumes of associated gas 
KATO screened mini-LNG and CNG. 

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

¶ CNG requires the offshore treatment, compression and export of compressed 
gas to a dedicated CNG ship, construction of a receiving terminal and tie into 
an existing natural gas pipeline. 

¶ CNG if feasible could reduce CO2 emissions by a maximum of ~0.06 MT CO2-e 
over the life of the project (P10).  

¶ Mini-LNG (with feed of ~1 MMscf/d) if feasible could reduce emissions by a 
maximum of ~0.04 MT CO2-e over the life of the project (P10).  

7 Carbon Capture 
and Storage 
(CCS) 

¶ CCS requires the offshore capture or exhaust gases, removal, treatment, 
compression and export of compressed separated carbon dioxide gas to a 
dedicated CO2 pipeline and disposal facilities either at the MOPU or export and 
disposal to a third party.  

¶ If technically feasible CCS could remove emissions from heat and power fired 
equipment would reduce emission by a maximum of ~0.1 MT CO2-e (P10).  

 

Option 6 ς New technologies (CNG/mini-LNG) is not considered further for these reasons: 

¶ Not economic due to short project life, cost of additional CNG/mini-LNG infrastructure. The 
best or low estimate for production profile would have to be assumed, as a worst-case 
scenario. 

¶ FLNG has a high capital cost, which requires extended periods of operation to break even. 
Wood Mackenzie (2019a) note that FLNG is likely to be an uneconomic development option 
for gas discoveries of less than 0.5 tcf in resource size. Recent screening studies indicate 
mini-FLNG is not economic at gas rates of <30 MMscf/d, and that such rates would have to 
be sustained for longer periods (>5 years) than anticipated field life. 

¶ Industry analogues for small-scale FLNG developments are targeting between 0.5 and 2 tcf 
gas resources (Offshore Energy 2017; Wood Mackenzie 2019). The smallest operating 
offshore FLNG facility is producing from a resource of 0.8 tcf, breakeven for this FLNG 
project is forecast to occur after five years of plateau production (Wood Mackenzie 2019b). 
Given Amulet gas reserve is two orders of magnitude below this size and production of gas 
will occur for one to three years FLNG is not a feasible development option. 

¶ While the cost of delivered CNG depends on project-specific conditions such as gas volume 
and composition, the World Bank (2015) concluded in general that marine CNG is not yet 
commercially proven. Currently no marine CNG analogues are in operation, thus it is 
concluded that CNG is not feasible for the development of Amulet gas. 

¶ Recent studies of CNG have identified safety issues which deem the technology currently 
infeasible for the Amulet project. 

Option 7 ς Carbon Capture and storage is not considered further for these reasons: 

¶ No technology exists to capture exhaust emissions from a flare system (the main source of 
carbon emissions from the facility). 
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¶ Carbon capture and storage equipment for capturing and treating exhaust emissions from 
the MOPU fired equipment would require a large amount of process equipment exceeding 
the weight and space allowance of the MOPU.   

¶ Given the above CCS is not considered technically feasible for the Amulet project. 

¶ Not economic due to short project life, cost of additional CCS infrastructure. The best or low 
estimate for production profile would have to be assumed, as a worst-case scenario. 

Due to this potential gas production, the design and activity options for the gas strategy present one 
of the key potential sources of impact and risk for the Amulet Development.  

Project drivers were assessed using the process and criteria described in Section 4.1.2. 

Table 4-10 provides the comparative assessment of criteria for each option. A subtotal of the 
qualitative score is given for environmental criteria, all other project drivers, and a total for all 
drivers; with the lowest score giving the best outcome. 

 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 158 

Table 4-10 Comparative Assessment of Environmental Criteria for each Gas Strategy Option 

Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Environmental 

Seabed 
disturbance 

1 
No additional seabed 
disturbance 

3 

 ~40/60 km length of 
seabed disturbance 
associated with export 
pipeline resulting in 
moderate localised impact 
to benthic habitat 

2 

Additional gas injection 
well and associated 
cuttings resulting in 
limited minor localised 
impact to benthic habitat 

1 
No additional seabed 
disturbance 

3 

~130 km length of seabed 
disturbance and shore 
crossing associated with 
power export cable 
resulting in moderate 
localised impact to benthic 
habitat 

Interaction with 
marine fauna 
(vessel 
movement) 

1 
No additional vessel 
movements 

1 

Minor short-term localised 
impact to marine 
mammals associated with 
additional construction, 
inspection and 
maintenance vessel 
movements  

1 

Minor short-term localised 
impact associated with 
additional time for the 
MODU (and spread) to 
drill the gas disposal well. 

No additional vessel 
movements. 

1 
No additional vessel 
movements 

1 

Minor short-term localised 
impact to marine 
mammals associated with 
additional construction, 
inspection and 
maintenance vessel 
movements 

Underwater 
sound 
emissions  

1 
No additional underwater 
noise 

1 

Minor localised temporary 
noise emissions associated 
with export compressor 
discharge piping 

1 

Minor localised temporary 
noise emissions associated 
with injection compressor 
discharge piping 

1 
No additional underwater 
noise 

1 
No additional underwater 
noise 
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Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Atmospheric 
emissions 

1 

Positive impact: Reduction 
in atmospheric emissions 
associated with using gas 
as a fuel reducing the 
volume of fuel oil 
required. Fuel gas results 
in ~30% less CO2-e than 
diesel. Reduces volume of 
gas flared by 
~0.5 MMscf/d. Reduction 
in emissions of ~0.1 MT 
CO2-e compared to flaring 
100% of gas. 

1 

Low level of incremental 
CO2-e emissions from 
additional power 
generation associated with 
gas compression. Gas 
utilised via pipeline 
network. ~0.03 MT CO2-e 
embodied emissions in 
pipeline. Reduction in 
emissions of ~0.06 MT 
CO2-e when compared to 
flaring 100% of gas. 

2 

Low level of CO2-e 
emissions from additional 
time for the MODU (and 
spread) to drill the gas 
disposal well. 

Low-level incremental 
CO2-e emissions from 
additional power 
generation associated with 
gas compression. Gas is 
not used. Reduction in 
emissions of ~0.06 MT 
CO2-e when compared to 
flaring 100% of gas. 

3 

Moderate level of CO2-e 
emissions from burning 
associated reservoir gas 
during operations. 
Atmospheric emissions of 
up to 0.1 MT CO2-e. Gas is 
not used.  

2 

Some additional power 
generation associated with 
gas compression. Gas used 
via pipeline network. No 
reduction in emissions 
compared to flaring 100% 
of gas. Potential to offset 
~0.06 MT CO2-e of other 
facility emissions. 

Light emissions 1 
No additional light 
emissions 

1 
No additional light 
emissions 

1 

Minor short-term localised 
impact to light emissions 
associated with additional 
time for the MODU (and 
spread) to drill the gas 
disposal well. 

2 

Light emissions associated 
with continuous flaring. 
Near field incremental 
light increase not 
measurable outside of 
8.3 km.  

Flare visible as a light low 
on the horizon up to 32.3 
km away. 

(refer Section 7.1.3) 

1 
No additional light 
emissions 

IMS 1 No additional IMS risk 2 

Incremental IMS risk 
associated with additional 
pipeline construction 
vessels 

1 No additional IMS risk 1 No additional IMS risk 1 No additional IMS risk 
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Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Planned liquid 
and solid 
discharges and 
wastes 

1 
No additional emissions or 
discharges 

1 
No additional emissions or 
discharges 

2 

25% additional cuttings 
with SBM or WBM 
associated with gas 
injection well resulting in 
limited minor localised 
impact to benthic habitat 
and water quality. 

1 
No additional emissions or 
discharges 

2 
Increased cooling-water 
discharges associated with 
energy generation 

Unplanned 
discharges and 
Accidental 
Releases 

1 

No significant additional 
risk of unplanned 
discharges or accidental 
release 

2 

Introduces the risk of 
pipeline rupture, resulting 
in loss of containment of 
hydrocarbon gas resulting 
in an additional impact. 

4 

Introduces the risk of loss 
of well containment while 
drilling an additional gas 
injection well, leading to 
additional potential 
widespread impact.  

1 

No significant additional 
risk of unplanned 
discharges or accidental 
release 

1 

No significant additional 
risk of unplanned 
discharges or accidental 
release. 

 

Lifecycle 
environmental 
impacts 

1 

Positive impact reduced 
atmospheric emissions 
from natural gas offsets 
liquid fuel use in power 
generation. Fuel gas 
results in ~30% less CO2-e 
than diesel. 

3 

Moderate physical 
footprint offshore and 
onshore for ~2ς4.5 years 
of gas production. 

Additional resources for 
pipeline manufacture and 
installation. 

Positive impact reduced 
atmospheric emissions 
from natural gas offsets 
other fuel use in power 
generation. 

1 

Incremental atmospheric 
emissions associated with 
additional time for the 
MODU (and spread) to 
drill the gas disposal well 
and the gas compression. 
Minor localised light and 
water quality impacts. 

3 
Moderate level of 
atmospheric emissions 
associated with gas flaring. 

2 

Moderate physical 
footprint offshore and 
onshore. 

Additional resources for 
cable manufacture. 

Positive impact reduced 
atmospheric emissions 
from natural gas offsets 
other fuel use in power 
generation.  

Subtotal - 
Environment 

9 15 15 14 14 

Economic 
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Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Schedule risk 1 
Planned as base case 
schedule 

4 

Risk of disruption to 
ŜȄƛǎǘƛƴƎ ŦŀŎƛƭƛǘȅ ƻǿƴŜǊǎΩ 
current operations of tying 
in the small volume of 
Amulet gas is grossly 
disproportionate to the 
potential financial reward 
of processing the gas. 
KATO has undertaken 
preliminary engagements 
with other facility 
operator. Initial feedback 
is a strong aversion to 
allowing a hot-tap into 
existing facilities given 
limited commercial upside 
when considered against 
the small gas volumes and 
high risks of tie-in.  

2 

Some additional 
equipment (e.g. 
compression equipment) 
and modifications 
required. Additional well 
required. Schedule delay 
~6 months 

1 
Planned as base case 
schedule 

4 
Onshore approvals and 
construction likely to add 
12ς24 months to schedule 

Economic 
viability 

2 

This option will require 
additional capital cost for 
installation of gas 
treatment systems and gas 
fired utilities. Use of 
associated gas will reduce 
operational costs 
associated with supply of 
fuel and any offsets 
required under the 
Safeguard Mechanism. 

4 

Tie-back to shore or 
existing trunkline is not 
economic due to short 
project life, and relatively 
small volumes of gas; cost 
of installing and 
decommissioning pipeline 
will not be recovered from 
gas sales. Reduction in 
OPEX associated with 
reduction in offsets 
required under the 
Safeguard Mechanism. 

4 

Not economic due to short 
project life, cost of 
additional well and small 
volumes of gas. Injection 
well and compression 
equipment is the majority 
of the cost. Reduction in 
OPEX associated with 
reduction in offsets 
required under the 
Safeguard Mechanism. 

1 

Low capital cost as this 
option utilises the existing 
flare. Additional OPEX 
associated with offsets 
required under the 
Safeguard Mechanism. 

4 

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

There is no potential 
market within range (<100 
km). 

Reduction in OPEX 
associated with reduction 
in offsets required under 
the Safeguard Mechanism. 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 162 

Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Future 
flexibility risk  

1 
Allows for redeployment 
of MOPU 

4 

Tie in of other isolated 
fields not likely to be 
feasible without 
installation of further 
offshore processing/ 
equipment 

3 

Relocation of other 
isolated fields may require 
another gas injection well 
to be drilled (depending 
on amount of associated 
gas). Not likely to be 
feasible without 
installation of further 
offshore equipment 
(injection pressure) 

1 
Allows for redeployment 
of MOPU  

3 

Tie in of other isolated 
fields not likely to be 
feasible without 
installation of further 
offshore equipment 

Technical Feasibility and Safety 

Safety risk 2 

Addition of small gas 
treatment and fuel gas 
compression equipment 
on MOPU increases 
congestion, introduces 
high-pressure gas hazard 
on topsides resulting in an 
increase to fire and 
explosion risk. 

4 

Addition of large gas 
treatment, compression 
and export equipment on 
MOPU increases 
congestion, introduces 
high-pressure gas hazard 
on topsides resulting in an 
increase to fire and 
explosion risk. Tie-in to 
pipeline requires high risk 
diving activity. 

2 

Addition of large gas 
treatment, compression 
and export equipment on 
MOPU increases 
congestion, introduces 
high-pressure gas on 
topsides resulting in an 
increase to fire and 
explosion risk. 

1 No additional risk 2 

Addition of medium gas 
treatment and fuel gas 
compression equipment 
on MOPU increases 
congestion, introduces 
high-pressure gas hazard 
on topsides resulting in an 
increase to fire and 
explosion risk. 

Operability and 
feasibility risk  

1 

Using associated gas for 
power generation and 
process heating is feasible 
and common practice in 
offshore oil production 
facilities.  

3 

Gas export is a feasible 
technology. Additional 
equipment will introduce 
space and weight 
demands on MOPU 
concept, requiring the unit 
to be larger.  

2 

Gas injection is a feasible 
technology. Additional 
equipment will introduce 
space and weight 
demands on MOPU 
concept, potentially 
requiring additional 
strengthening or 
compromise on other 
equipment. 

1 

Flaring of associated gas is 
feasible. The flare system 
is designed for maximum 
process upset gas rate in 
all cases. No additional 
process systems required, 
no increase in safety risk. 

3 

Emerging concept. No 
industry analogues to 
date. Technically 
challenging. Facility sizing 
and gas utilisation trade 
off. 
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Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Technical 
readiness  

1 No significant novelty 1 No significant novelty 1 No significant novelty 1 No significant novelty 3 

Some novel components 
for power export and long-
distance subsea power 
cable. Distance is technical 
stepout. 

Constructability 

Re-useability 

Decommissioning 
Feasibility 

1 

Re-deployable with MOPU 
in line with KATO 
development strategy of 
honeybee production 
system. 

4 

Not re-deployable. Site-
specific. 

More difficult to 
decommission.  

3 

Some components re-
deployable with MOPU in 
line with honeybee 
production system 
concept. Additional well 
required at each site. 
More difficult to 
decommission ς requires 
P&A of an additional well. 

1 Re-deployable with MOPU. 3 

Some components re-
deployable with MOPU in 
line with honeybee 
production system 
concept. Additional export 
cable required at each site. 

More difficult to 
decommission. 

Social 

Socioeconomic 
impacts 

1 
Using gas for fuel has a 
positive socioeconomic 
impact. 

2 

Restrictions to other 
marine user activities 
along pipeline route while 
in construction and 
operation. 

1 No additional impact 1 No additional impact 2 

Restrictions to other 
marine user activities 
along cable route while in 
construction and 
operation. 

Using gas for fuel has a 
positive socioeconomic 
impact. 

Reputation 1 Associated gas fully used 1 Associated gas fully used 2 

Associated gas partially 
used and available as a 
resource for future 
generations. 

3 

Flaring of associated gas. 
Natural resources not used 
as efficiently as possible. 
Integrational equity value 
of flared gas not valued.  

1 Associated gas fully used 

Subtotal ς 
Other Drivers 

11 27 20 11 25 
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Criteria 

Evaluated Concepts ς Qualitative Ranking and Justification 

Option 1 ς Fuel Gas 
Option 2 ς Export via pipeline 

to existing facility 
Option 3 ς Reinject gas Option 4 ς Flare Option 5 ς Gas to wire 

Total ς All 
Project Drivers 

20 42 35 25 39 
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The comparative environmental assessment shows that the most favourable concept 
environmentally is Option 1 ς Fuel gas, followed by Option 5 ς Gas to Wire and Option 4 ς Flare. 
Options 2 and 3 are ranked the same. The key differentiators were seabed disturbance, and 
atmospheric and light emissions. 

Option 1 ς Fuel gas  avoids the greatest amount of GHG emissions, in comparison to flaring the 
entire amount. Option 2 ς Export via pipeline and Option 3 ς Reinject gas to reservoir avoid are next 
with 0.06 MT CO2-e), followed by Option 5 ς Gas to wire. In comparison, Option 4 ς Flaring of excess 
associated gas would emit 1.1 MT CO2-e for project life (Appendix C). 

The next step of the comparative assessment is to assess the other project drivers and key criteria 
(economic, technical feasibility and safety and social). This allows a further comparison of the 
options. However, the qualitative ranking against all other criteria shows that Option 2 ς Export via 
pipeline and Option 5 ς Gas to Wire have the worst score, mainly due to: 

¶ not economic due to short project life and relatively small volumes of gas 

¶ onshore approvals and construction likely to add 12ς24 months to schedule 

¶ additional lifecycle impact and footprint onshore and shore crossing 

¶ means that redeployment to the next field is not feasible without installing further 
infrastructure. 

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 1 ς Fuel Gas and Option 4 ς Flare are the 
preferred option against all criteria. 

In summary, the alternatives options were not selected for these primary reasons: 

¶ Option 2 ς Export to existing facility was deemed unfeasible due to economic factors. 
Installation of new offshore pipeline and hot tap introduces new risks of pipeline rupture 
and greater seabed disturbance. Construction of a new pipeline is not economic for such a 
short duration of gas production (between 1.5 and 4.5 years) and relatively small volumes of 
gas. The risk of disrupting ŜȄƛǎǘƛƴƎ ŦŀŎƛƭƛǘȅ ƻǿƴŜǊǎΩ ŎǳǊǊŜƴǘ ƻǇŜǊŀǘƛƻƴǎ ŦǊƻƳ ǘȅƛƴƎ ƛƴ ǘƘŜ ǎƳŀƭƭ 
volume of Amulet gas is grossly disproportionate to the potential financial reward of 
processing the oil, and is not likely to appeal to existing facility owners, nor the new risks of 
conducting a hot tap into an existing pipeline. 

¶ Option 3 ς Reinject gas was deemed to pose too great a risk in terms of technical feasibility 
and safety; due to the addition of high-pressure gas onto the MOPU. Drilling of an additional 
well introduces substantial increased risks associated with a loss of well control. These 
impacts and risks are not considered commensurate with the relatively small volumes of gas 
that may be flared (after fuel gas usage)..  The Legendre formation is directly below the 
Amulet reservoir and separated by a reasonable shale.  The well would be a vertical well, 
drilled from the MOPU. High pressure compression would be necessary to push against a 
reasonably high pressure, adding complexity and safety hazards.  However, more broadly, 
the increased risks associated with a loss of well control from drilling an additional well is 
substantial. There are also incremental increased atmospheric and light emissions associated 
with additional time for the MODU (and spread) and operation of the additional facilities. 
These impacts and risks are not considered commensurate with the small volumes of gas 
that may be flared (after fuel gas usage). This option is uneconomic due to short project life, 
cost of additional well and gas compression equipment. 

¶ Option 5 ς Gas to Wire was deemed unfeasible due to economic factors i.e. short project 
life, cost of export cable and small volumes of gas, and the additional of environmental risks 
from a shore crossing and onshore works (and consequent schedule risk). No market 
identified for the electricity within 100 km. 
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In all cases the small produced volumes of gas expected make other alternatives particularly 
challenging. 

In consideration of the comparative assessment against multiple drivers and criteria in Table 4-10, 
Option 1 ς CǳŜƭ Dŀǎ Ƙŀǎ ōŜŜƴ ǎŜƭŜŎǘŜŘ ŀǎ Y!¢hΩǎ ǇǊŜŦŜǊǊŜŘ Ǝŀǎ ǎǘǊategy options. This option is 
anticipated to use ~0.5 MMscf/d of produced gas as fuel. Use of associated gas as fuel gas is a viable 
option with positive environmental outcomes when compared to using fuel oil for MOPU power and 
heat requirements. 

However, gas generated from oil production will exceed 0.5 MMscf/d fuel gas demand in the initial 
stages of production; therefore, an alternative disposal method is required for this additional gas. 

Therefore, Option 4 ς Flare is selected to dispose of the remainder of associated gas.  

KATO concluded that there were no technically and commercially feasible options for 
commercialisation of the associated gas, as the volumes are too small. 

The potential environmental impact from the selected options is evaluated in Section 7, of which the 
key potential aspects are atmospheric emission, and light emissions. 

Flaring of associated gas during operations will contribute emissions of ~0.1 MT CO2-e over the life of 
the field (refer to Section 7.1.4). This is equivalent to the CO2-e emissions from burning 60 ML of 
diesel, which is equivalent to 3.5 days of diesel use emissions from Western Australia (DoEE 2018f). 

Flaring during initial peak operations, may be visible on the horizon up to 32.3 km from the MOPU, 
and is predicted to have no measurable change to ambient light levels beyond 8.3 km from the 
MOPU (refer to Section 7.1.3). The visible and measurable change in light from flaring reduce over 
the life of the project as the flare rate decreases (Section 7.1.3). 

4.3.2 Talisman Field Development  

The Talisman reservoir is located ~3.5 km from the proposed MOPU location, which is adjacent to 
the Amulet field. Alternatives were considered as to how to tie-in Talisman back to the MOPU. Two 
options for the tie-in methodology were identified: 

¶ Option 1 ς Subsea tieback system from Talisman to the MOPU: A MODU or the MOPU with 
drilling capabilities will drill and install the Talisman subsea production well/s, control system 
and gathering system. This option involves the mobilisation of the drilling facility to the 
Talisman field, drilling, and installation of subsea production trees, a manifold and jumper 
connections, and installation of a ~3.5 km production flowline and service umbilical from 
Talisman to the MOPU. Well fluids are exported via a flowline and riser system to the MOPU 
at Amulet where the well fluids are processed as normal.  

¶ Option 2 ς Extended reach deviated well/s from the MOPU: Extended reach well/s may be 
drilled through the conductor deck of the MOPU in a similar manner to the Amulet wells. 
These extended reach wells are drilled on an angle, once they are below the seafloor, and 
will extend the ~3.5 km from the MOPU to the Talisman reservoir.  As per the Amulet wells, 
ǘƘŜǎŜ ǿŜƭƭǎ ǿƛƭƭ ŜŀŎƘ ƘŀǾŜ ŀ ΨŘǊȅ ǘǊŜŜΩ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ aht¦ ŎƻƴŘǳŎǘƻǊ ŘŜŎƪΦ   

Both options were considered feasible alternatives and carried over into the comparative 
assessment. 

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-11 
provides the comparative assessment of criteria for each option. A subtotal of the qualitative score 
is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest 
score giving the best outcome. 
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Table 4-11 Comparative Assessment Against all Project Drivers for Talisman Field Development Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς Subsea tieback system Option 2 ς Extended reach deviated well/s 

Environmental 

Seabed 
Disturbance 

3 

Additional seabed footprint associated 
with the physical footprint of drilling on 
location at Talisman (~1,500 m2). 

Additional footprint from installation of 
subsea infrastructure and tieback 
components (subsea production trees, 
manifold, jumpers and ~3.5 km production 
flowline and service umbilical). Total 
additional footprint of subsea tieback 
system ~0.055 km2  (including 50% 
contingency). 

1 

Minimal additional seabed footprint, as 
there is no additional infrastructure installed 
on the seabed. Incremental increase in 
extended reach well drill cuttings. 

Interaction with 
marine fauna  

2 
Additional MODU and support vessel 
movements required for drilling of subsea 
well and installation of subsea equipment. 

1 

No additional MODU movements, 
incremental increase in support vessel 
movements during drilling of additional 
well. 

Emissions - Noise 1 
Same duration of noise during drilling, with 
emissions occurring at the Talisman 
location, instead of all from Amulet. 

1 No additional impacts identified. 

Emissions - 
Atmospheric 

1 
Minimal additional emissions from short-
term additional support vessels. 

1 
Minimal additional emissions associated 
with the slightly longer drilling time 
(extended reach wells). 

Emissions - Light 2 

Minor offshore impacts associated with 
physical presence of additional support 
vessels during installation and 
decommissioning of subsea infrastructure, 
and MODU during drilling. 

1 No additional impacts identified. 

IMS 1 
No difference identified between options. 
MODU and support vessel/s already 
present in Project Area. 

1 No difference identified between options. 

Planned 
discharges  

2 

Subsea well control system will discharge 
very small volumes of subsea control 
fluid/hydraulic fluid. 

Commissioning of the 3.5 km Talisman 
production flowline requires an additional 
~130 m3 inhibited seawater discharged to 
sea; and during decommissioning. 

Additional source of drilling discharges 
(fluid, cuttings, cement) at the Talisman 
location.  

Installation of the additional subsea 
infrastructure means additional support 
vessels are required, with associated vessel 
discharges. 

1 

Incremental increase in well drill cuttings 
associated with extended reach drilling. 

¦ǎƛƴƎ ŀ ΨŘǊȅ ǘǊŜŜΩ ƻƴ ǘƘŜ aht¦ ƳŜŀƴǎ ƴƻ 
planned subsea discharges. 

Unplanned 
discharges / 
Accidental 
Releases 

4 

High risk associated with drilling loss of 
containment. 

Additional support vessels in field, posing 
slightly higher risk of vessel loss of 
containment.  

4 
High risk associated with drilling loss of 
containment. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς Subsea tieback system Option 2 ς Extended reach deviated well/s 

Lifecycle 
environmental 
impacts 

3 

Drilling of the wells at Talisman means an 
additional location of drilling discharges, 
and greater seabed disturbance from 
subsea infrastructure.   

Option has greater environmental impact 
during installation, and decommissioning; 
and poorer lifecycle outcomes. Subsea 
tieback components are not re-useable. 

1 
No additional risk. No additional 
infrastructure to install or decommission.  

Subtotal - 
Environment 

19 12 

Economic 

Schedule risk 2 
Subsea components to fabricate and install 
resulting in additional complexity and time 1 No additional impact identified 

Economic 
viability 

2 

Economic concept. Higher CAPEX option 
with added components and complexity. 

1 
Economic concept. Lower CAPEX and less 
components. Cost risks shifts from 
infrastructure to drilling risk. 

Future flexibility 
risk  

2 

Subsea tieback components are not re-
useable. 

1 No additional impact identified. 

Technical Feasibility and Safety 

Safety risk 1 
Additional well head located subsea 
marginally reduces safety risk.  

1 
Additional well head on MOPU adds 
incremental safety risk.  

Operability and 
feasibility risk  

1 
No major feasibility issues. Additional 
topsides control equipment required for 
subsea well control systems 

1 
No major feasibility issues, all systems in 
place for Amulet wells.  

Technical 
readiness  

1 Technically Feasible 3 
Technical feasibility of the option to be 
confirmed during FEED.  Likely to be 
technically feasible. 

Constructability 

Re-useability 

Decommission-
ing Feasibility 

2 
Additional components (flowlines, 
umbilical, risers) may not be required in 
future development.  

1 Fully re-useable 

Social 

Socioeconomic 
impacts 

2 

There will be an additional exclusion zone 
and cautionary zone around Talisman 
during drilling (in addition to around the 
MOPU). 

1 No difference identified between options. 

Reputation 1 No difference identified between options. 1 No difference identified between options. 

Subtotal ς Other 
Drivers 

14 11 

Total ς All Project 
Drivers 

33 23 
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The comparative environmental assessment shows that the most favourable option environmentally 
is Option 2 ς Extended reach deviated well/s. The key differentiators were seabed disturbance, 
lifecycle environmental impacts and planned discharges.  

The comparative assessment of the other project drivers (economic, technical feasibility and safety 
and social) shows that Option 2 ς Extended reach deviated well/s.  

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 2 ς Extended reach deviated well/s is ranked 
significantly better than Option 1 ς Subsea tieback system (23 compared to 33).  

The preferred option is Option 2 ς Extended reach deviation wells from the MOPU. However, whist 
KATO have a high confidence that the extended reach Talisman wells can be drilled from the 
proposed MOPU location, a significant amount of geomechanics study is required to confirm 
technical and commercial feasibility, which will not be completed until FEED.   

As such, extended reach drilling may not be proven technically feasible, and Talisman may be 
developed using the subsea alternative, tied back to the MOPU.   

Both options are selected to carry through to FEED. As Option 1 ς Subsea tieback system presents 
the greater potential environmental impact, this has been used as the basis for impact assessment in 
Section 7.  

4.3.3 Talisman Well Intervention Methodology 

If the subsea tieback option is selected for Talisman, and if well intervention is required on the 
Talisman wells during operations, this equipment would be required at the Talisman subsea well 
locations. 

Although the MOPU has well intervention capability, it would be very unlikely to disconnect and 
relocate to the Talisman location during project life. Therefore, a separate facility would likely be 
needed to conduct well intervention at Talisman (if this non-routine activity is required). 

Two options were considered for Talisman well intervention: 

¶ Option 1 ς ISV with well intervention package: An ISV with a well intervention package and 
appropriate capability (e.g. a large moon pool).  

¶ Option 2 ς Separate MODU: A separate MODU would be towed by 2-3 AHTs, and jack-down 
on location (described in Section 3.4.2.1). 

Both options are considered feasible, therefore both alternatives were carried through into the 
comparative assessment. 

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-13 
provides the comparative assessment of criteria for each option. A subtotal of the qualitative score 
is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest 
score giving the best outcome.. 

Table 4-12 Comparative Assessment Against all Project Drivers for Talisman Well Intervention Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς ISV with well intervention package Option 2 ς MODU 

Environmental 

Seabed 
Disturbance 

1 No additional seabed disturbance 2 
Additional seabed disturbance due to 
positioning of MODU on seabed (1,500 m2). 

Interaction with 
marine fauna  

1 
No real difference identified between 
options. One additional vessel (ISV). 

1 
Additional incremental vessel-related 
movements (MODU and 1-2 AHTs). 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς ISV with well intervention package Option 2 ς MODU 

Emissions - Noise 1 
No real difference identified between 
options. One additional vessel (ISV). Short-
term (~1 month). 

1 
Additional incremental noise (MODU and 1-
2 AHTs). Short-term (~1 month). 

Emissions - 
Atmospheric 

1 
No real difference identified between 
options. One additional vessel (ISV). Short-
term (~1 month). 

1 
Additional incremental atmospheric 
emissions (MODU and 1-2 AHTs). Short-term 
(~1 month). 

Emissions - Light 1 
Height of facility lighting on an ISV is lower 
than a MODU, and visible for a lesser 
distance.  

2 

MODU has the tallest source of light 
(derrick), extending the visible light area 
around the Talisman location (~12.6 km). 
There are no islands or sensitive habitat 
within this area. Short-term (~1 month). 

IMS 1 No difference identified between options. 1 No difference identified between options. 

Planned 
discharges  

1 
Discharges from one vessel only (60 POB). 
Short-term (~1 month). 

1 
Additional incremental vessel-related 
discharges from the MODU and 1-2 AHTS 
(total of 160 POB). Short-term (~1 month). 

Unplanned 
discharges / 
Accidental 
Releases 

1 
Only requires one additional vessel in the 
field. 

2 

More support vessels in the field and the 
larger diesel storage capacity on the MODU 
pose a slightly greater risk from vessel 
collision. 

Lifecycle 
environmental 
impacts 

1 No difference identified between options. 1 No difference identified between options. 

Subtotal - 
Environment 

9 12 

Economic 

Schedule risk 1 
Similar availability schedule risk for both 
options, dependent on availability at time 
of intervention. 

1 
Similar availability schedule risk for both 
options, dependent on availability at time of 
intervention. 

Economic 
viability 

1 
Likely lowest cost option, dependent on 
availability and mobilisation cost. 

2 
Likely higher cost option, dependent on 
whether rig of opportunity available (no 
mobilisation fee). 

Future flexibility 
risk  

1 No difference identified between options. 1 No difference identified between options. 

Technical Feasibility and Safety 

Safety risk 1 No difference identified between options. 1 No difference identified between options. 

Operability and 
feasibility risk  

1 No difference identified between options. 1 No difference identified between options. 

Technical 
readiness  

1 No difference identified between options. 1 No difference identified between options. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς ISV with well intervention package Option 2 ς MODU 

Constructability 

Re-useability 

Decommission-
ing Feasibility 

1 No difference identified between options. 1 No difference identified between options. 

Social 

Socioeconomic 
impacts 

1 No difference identified between options. 1 No difference identified between options. 

Reputation 1 No difference identified between options. 1 No difference identified between options. 

Subtotal ς Other 
Drivers 

9 10 

Total ς All Project 
Drivers 

18 22 

 

The comparative environmental assessment shows that Option 1 ς ISV with well intervention 
package is ranked slightly better than Option 2 ς MODU, due to seabed disturbance, light and 
accidental release. 

The comparative assessment of the other project drivers (economic, technical feasibility and safety 
and social) shows that there is no real differentiator between the two options. 

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 1 ς ISV with well intervention package is ranked 
slightly better than Option 2.  

Further design and engineering work are required to understand the benefits and cost of each 
option. Therefore, the decision for selection of well intervention methodology will be based on 
technical feasibility, safety and cost as evaluated at the planning stage for the well intervention (if 
required). 

Both options are selected to carry through to FEED. As Option 2 ς MODU presents the slightly 
greater environmental risk, this has been used as the basis for impact assessment in Section 7.  

4.3.4 Produced Formation Water (PFW) Treatment and Disposal 

Produced Formation Water (PFW) is produced as a by-product along with the oil and gas. PFW 
contains some of the chemical characteristics of the formation from which it was produced and from 
the associated hydrocarbons. 

Two options were considered for PFW treatment and disposal. 

¶ Option 1 ς Reinjection: Eliminates discharge of PFW to the marine environment. This 
alternative requires installation of water treatment and injection skid, additional power 
generation on the MOPU and construction of a water injection well to a suitable injection 
zone. As no PFW well exists, a new water injection well is required. Water is separated from 
the oil with primary treatment to remove oil and solids and is then pumped into a water 
disposal well.  

¶ Option 2 ς Discharge to ocean: Separation of oil and water and treatment of water to 
29 mg/L prior to discharge to the ocean. This alternative requires the installation of water 
treatment equipment such as oil-water separator, degasser, coalescer, hydrocyclone or 
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centrifuge units to remove oil-in-water. Following treatment produced water is discharged 
to the ocean either at the surface or subsea. 

Both options are considered feasible, therefore both alternatives were carried through into the 
comparative assessment. 

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-13 
provides the comparative assessment of criteria for each option.  A subtotal of the qualitative score 
is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest 
score giving the best outcome. 

Table 4-13 Comparative Assessment Against all Project Drivers for PFW Disposal Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς Reinjection Option 2 ς Discharge to Ocean 

Environmental 

Seabed 
Disturbance 

1 
Minor impact associated with drilling 
cuttings for additional well.  

1 No impact: No subsea infrastructure 

Interaction with 
marine fauna  

2 
Presence of MODU and support vessel/s 
for longer duration, to drill additional well. 

1 No additional risk. 

Emissions - Noise 1 
Minor increase in noise emissions from 
drilling of an additional well, and presence 
of support vessel/s. 

1 No additional risk. 

Emissions - 
Atmospheric 

2 
Produced water reinjection requires 
significant additional power generation 
and associated air emissions. 

1 Minimal additional power requirements 

Emissions - Light 1 No difference identified between options. 1 No difference identified between options. 

IMS 1 
No difference identified between options. 
MODU/MOPU and support vessel/s already 
present in Project Area. 

1 No difference identified between options. 

Planned 
discharges  

1 
Minor emissions from drilling of a disposal 
well. No produced formation water 
discharges.  

3 
Localised temporary impact associated with 
discharge of produced formation water to 
the marine environment.  

Unplanned 
discharges / 
Accidental 
Releases 

4 
Additional well required. Incremental risk 
of well loss of containment during 
construction and operation. 

2 

Potential for process upset leading to 
unplanned discharge of out of specification 
produced water and localised temporary 
impact to marine water quality. 

Lifecycle 
environmental 
impacts 

3 

Drilling of an additional well means greater 
environmental impact during installation, 
and poorer lifecycle outcomes, as well 
components are not re-useable, and there 
are additional risks during P&A. 

1 
No additional risk. No additional 
infrastructure to install or decommission.  

Subtotal - 
Environment 

16 12 

Economic 

Schedule risk 3 

Reinjection poses the potential need for 
remedial actions including additional 
topsides treatment facilities, and 
potentially additional well interventions 
and/or early cessation of production ς all 
of which have schedule implications. 

1 
No additional schedule risk identified. does 
not require additional subsea equipment or 
wells. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς Reinjection Option 2 ς Discharge to Ocean 

Economic 
viability 

4 

The cost of a drilling a dedicated water 
disposal well and associated surface high-
pressure pumping equipment is not cost 
commensurate compared to the overall 
development cost.  

1 
Has a significantly lower capital cost to 
reinjection. 

Future flexibility 
risk  

3 
Injection well is not relocatable, and would 
have to be decommissioned. 

1 

No risk to future flexibility. Aligns with the 
design philosophy of Concept 1 ς Honeybee 
production system, allowing for 
redeployment at the next field. 

Technical Feasibility and Safety 

Safety risk 2 
Additional safety risk of drilling an 
additional well. 

1 No additional risk. 

Operability and 
feasibility risk  

2 

Reinjection of PFW into the production 
reservoir poses additional risks to reservoir 
integrity, oil production and the potential 
need for remedial actions, and risk from 
drilling an additional well.   

1 No additional risk. 

Technical 
readiness  

2 
Standard practice and readily deployed 
design in industry. 

1 
Standard practice and readily deployed 
design in industry. No additional equipment 
or wells. 

Constructability 

Re-useability 

Decommission-
ing Feasibility  

3 
Injection well is not relocatable, and would 
have to be decommissioned. 

1 
No additional risk. Aligns with relocatable 
honeybee production system concept. 

Social 

Socioeconomic 
impacts 

1 No difference identified between options. 1 No difference identified between options. 

Reputation 1 No difference identified between options. 2 
Public may consider discharge to ocean is 
the least preferred option due to perceived 
environmental impacts. 

Subtotal ς Other 
Drivers 

21 10 

Total ς All Project 
Drivers 

37 22 

 

The comparative environmental assessment shows that Option 1 ς Reinjection is ranked lower than 
Option 2 ς 5ƛǎŎƘŀǊƎŜ ǘƻ ƻŎŜŀƴΣ ŘǳŜ ǘƻ ǘƘŜ ƛƴǘǊƻŘǳŎŜŘ Ǌƛǎƪǎ ŦǊƻƳ ŘǊƛƭƭƛƴƎ ŀƴŘ tϧ!ΩƛƴƎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ 
well (Table 4-13).  

The comparative assessment of the other project drivers (economic, technical feasibility and safety 
and social) shows that Option 1 ς Reinjection is ranked significantly worse than Option 2 ς Discharge 
to ocean (21 compared to 10), due to the economics, increased safety risks, and worse lifecycle 
outcomes 

PFW reinjection eliminates discharge into the marine environment, however may result in increased 
safety risks, increased chemical usage and reduced production. Reservoir injection is not feasible in 
all reservoirs, as such this alternative does not align with the design philosophy of the MODU. The 
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cost of a drilling a dedicated water disposal well and associated surface high-pressure pumping 
equipment is not cost commensurate compared to the overall development cost.  

Therefore, Option 1 ς Reinjection was not selected, and Option 2 ς Discharge to Ocean has been 
ǎŜƭŜŎǘŜŘ ŀǎ Y!¢hΩǎ ǇǊŜŦŜǊǊŜŘ ǎǘǊŀǘŜƎȅ ŦƻǊ tC² ŘƛǎǇƻǎŀƭΦ 

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 2 ς Discharge to ocean is ranked significantly 
better than Option 1 ς Reinjection (22 compared to 37).  

Treatment and disposal of PFW will result in localised temporary impacts to water quality, which has 
been assessed for potential environment impact in Section 7.1.9. This alternative does not require 
additional subsea equipment or wells, has a significantly lower capital cost to reinjection and is in 
line with the design philosophy of Concept 1 ς Honeybee production system, allowing for 
redeployment at the next field. 

Other oil and gas operators in the Carnarvon Basin and North West Shelf successfully meet 
environmental performance criteria with this PFW treatment and disposal strategy. 

KATO will finalise the produced water treatment strategy including selection of produced water 
treatment technology during FEED. 

4.3.5 Drilling Facility ς MOPU and Separate MODU or MOPU with Drilling Capability 

Two options for the drilling facilities were considered: 

¶ Option 1 ς MOPU with Drilling capability: This alternative is a mobile self-elevating jack-up 
platform with both drilling, production and export facilities installed. This unit is able to drill, 
plug and abandon oil wells as well as produce, process and export oil via a separate catenary 
anchor leg mooring (CALM) buoy oil export system. 

¶ Option 2 ς MOPU and separate MODU: This alternative utilises two separate mobile self-
elevating jack-up platforms. The MOPU has facilities to plug and abandon wells but does not 
have the capability to drill wells. A MOPU is first positioned on site with oil processing and 
treatment and export facilities preinstalled. The export facilities are connected to a separate 
catenary anchor leg mooring (CALM) buoy oil export system. Once installed a MODU is set-
ǳǇ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ aht¦Σ ŀƴŘ ŘǊƛƭƭǎ ǿŜƭƭǎ ǘƘǊƻǳƎƘ ǘƘŜ aht¦Ωǎ ŎƻƴŘǳŎǘƻǊ ŘŜŎƪΦ hƴŎŜ ǘƘŜ 
wells are drilled the MODU demobilises. The MODU would be in position alongside the 
MOPU for approximately six months during the drilling phase only. 

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-14 
provides the comparative assessment of criteria for each option. A subtotal of the qualitative score 
is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest 
score giving the best outcome. 

Table 4-14 Comparative Assessment Against all Project Drivers for Drilling Facility Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς MOPU with Drilling capability Option 2 ς MOPU and separate MODU 

Environmental 

Seabed 
Disturbance 

1 
Slight impact associated with physical 
footprint of jack-up legs (~1,500 m2) 

2 
Slightly greater physical footprint of jack-up 
legs for two facilities ς assume double that of 
MOPU alone (~3,000 m2). 

Interaction with 
marine fauna  

1 No additional risk identified. 1 

Involves mobilisation of separate MODU and 
support vessel/s, with potential for fauna 
interaction; however, as the MODU is under 
tow, speed is slow. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς MOPU with Drilling capability Option 2 ς MOPU and separate MODU 

Emissions - Noise 1 No additional risk identified. 1 
Minor additional noise emissions from the 
operation of the MODU during drilling (5 to 9 
months). 

Emissions - 
Atmospheric 

1 No additional risk identified. 1 
Minor additional atmospheric emissions from 
the operation of the MODU during drilling (5 
to 9 months). 

Emissions - Light 1 

No difference identified between 
options. Height of MOPU and MODU 
facility lighting are assumed to be the 
same. 

1 
No difference identified between options. 
Height of MOPU and MODU facility lighting 
are assumed to be the same. 

IMS 2 
Moderate risk of IMS with mobilisation of 
MOPU. 

2 

Moderate risk of IMS with mobilisation of 
MOPU and incremental increase in risk with 
mobilisation of additional MODU, although if a 
MODU already in Australian waters was 
available, this would be preferred for cost and 
regulatory reasons.  

Planned 
discharges  

1 
Planned discharges from drilling activities 
and vessel systems (cooling water, 
sewage) 

1 

Planned discharges from drilling activities and 
vessel systems (cooling water, sewage) for 
two facilities, though the MODU would only 
be at the Project Area during drilling (~5 
months, and possibly an additional 4 months if 
infill drilling is required). 

Unplanned 
discharges / 
Accidental 
Releases 

4 
High risk associated with drilling loss of 
containment. 

4 
High risk associated with drilling loss of 
containment. 

Lifecycle 
environmental 
impacts 

1 
No difference identified between 
options.  

1 No difference identified between options. 

Subtotal ς 
Environment 

13 14 

Economic 

Schedule risk 2 

No difference identified between 
options.  Schedule risk aligning drilling 
contractor (for personnel) to operate 
MOPU rig with MOPU delivery into field 
and the obtaining associated drilling 
regulatory documentation (safety case 
and EP). 

2 

No difference identified between options.  
Schedule risk aligning mobilisation of MOPU 
and MODU to field at the same time.  
Mitigation using mud-line suspension 
technology. 

Economic 
viability 

2 

No difference identified between 
options.  Higher initial cost to customise 
MODU.  Higher risk of increasing costs 
due infrequent use of the MOPU drilling 
ŜǉǳƛǇƳŜƴǘ ŘǳŜ ǘƻ ΨŘƻǿƴǘƛƳŜΩ ŀƴŘ 
reduced efficiency. 

2 

No difference identified between options. 
Increased cost due to mobilisation of an 
additional facility, likely offset against a 
familiar and efficient drilling contractor. 

Future flexibility 
risk  

1 
No difference identified between 
options. 

1 No difference identified between options. 

Technical Feasibility and Safety 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς MOPU with Drilling capability Option 2 ς MOPU and separate MODU 

Safety risk 3 

Less conventional methodology and 
short duration campaign increases 
likelihood of safety related issues due to 
the lack of familiarity with the team and 
equipment. 

1 
Separate contracted MODU conventional 
drilling methodology in NWS.  No foreseen 
additional safety risk over normal 

Operability and 
feasibility risk  

3 

Less conventional methodology.  
Increased risk obtaining regulatory 
approvals to proceed (Safety Case) and 
obtaining competent crew for short 
duration campaign. 

1 
Separate contracted MODU, conventional 
drilling methodology in NWS.  No foreseen 
operability or feasibility risk over normal. 

Technical 
readiness  

1 

No difference identified between 
options.  MOPU drilling has slight 
increase in risk since equipment not 
frequently used. 

1 
No difference identified between options.  
MODU drilling equipment more routinely 
maintained. 

Constructability 

Re-useability 

Decommission-
ing Feasibility 

1 

No difference identified between 
options.  MOPU drilling equipment re-
used next field.  P&A by MOPU both 
options. 

1 
No difference identified between options.  
MODU drilling equipment re-used next 
customer.  P&A by MOPU both options. 

Social 

Socioeconomic 
impacts 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Reputation 1 
No difference identified between 
options. 

1 No difference identified between options. 

Subtotal ς Other 
Drivers 

15 11 

Total ς All Project 
Drivers 

28 25 

 

The comparative environmental assessment shows that there is no significant environmental 
differentiator between the two alternatives. The comparative assessment of the other project 
drivers (economic, technical feasibility and safety and social) shows that Option 1 is ranked slightly 
worse than Option 2 (15 compared to 11), primarily due to the less conventional and short duration 
nature of the drilling campaign associated with Option1, and the associated increased safety risks, 
operability and feasibility risks. 

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 2 is ranked slightly better than Option 1. 

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 2 is ranked slightly better than Option 1. 

Further design and engineering work are required to understand the benefits and cost of each 
option. The decision for selection of drilling facility will be based on technical feasibility, safety and 
cost as evaluated in FEED. 

Both options are selected to carry through to FEED. As Option 2 ς MOPU and separate MODU 
presents the slightly greater environmental risk, this has been used as the basis for impact 
assessment in Section 7. It is also the base case. 
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4.3.6 Drilling Cuttings Handling and Drilling Fluids Type 

Drilling fluids (drilling muds) are used in drilling operations to carry rock cuttings to the surface and 
to lubricate and cool the drill bit. The drilling fluids, by hydrostatic pressure, also helps prevent the 
collapse of unstable strata into the borehole and the intrusion of water from water-bearing strata 
that may be encountered. The drilling fluid is weighted to provide a barrier to reservoir fluids and 
prevent fluids from migrating to the surface during drilling operations. 

The specific type and mix of drilling fluid will depend on the final proposed design and drilling 
requirements encountered on site. WBM will be used in preference to SBM due to their better 
environmental performance. The requirement to use SBM is typically associated with technical 
drilling needs and drilling safety when encountering challenging drilling. 

There are two types of drilling fluidsτwater-based muds (WBM) and synthetic-based muds (SBM). 

The options that were considered are: 

¶ Option 1 ς Water-based mud (WBM) ς WBM is a water or saltwater based fluid. WBM 
combines other additives such as bentonite clay, barite and gellents (e.g. guar gum or 
xanthan gum) to make the drilling mud more effective. 

¶ Option 2 ς Synthetic-based mud (SBM) ς SBM is a nonaqueous based fluid such as 
hydrocarbon, ether, ester, or acetal rather than water or oil. SBM combines other additives 
to make the drilling mud more effective such as organophilic clays, barite, lime, aqueous 
chloride, rheology modifiers fluid loss control agents and emulsifiers. SBM are particularly 
useful for drilling in hard substrate conditions as may be found at Amulet and ensuring hole 
stability when deviated hole drilling. 

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-15 
provides the comparative assessment of criteria for each option.  A subtotal of the qualitative score 
is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest 
score giving the best outcome. 

Table 4-15 Comparative Assessment Against all Project Drivers for Drilling Fluid Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς WBM Option 2 ς SBM 

Environmental 

Seabed 
Disturbance 

2 

Cuttings likely to accumulate in piles with 
local disturbance. Some components of 
WBMs may have a long half-life in the 
environment. 

3 

Cuttings likely to accumulate in piles with local 
disturbance. Some components of SBMs are 
known to have a long half-life in the 
environment. 

Interaction with 
marine fauna  

1 
No difference identified between 
options. 

1 No difference identified between options. 

Emissions - Noise 1 
No difference identified between 
options. 

1 No difference identified between options. 

Emissions - 
Atmospheric 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Emissions - Light 1 
No difference identified between 
options. 

1 No difference identified between options. 

IMS 1 
No difference identified between 
options. 

1 
No difference identified between options. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς WBM Option 2 ς SBM 

Planned 
discharges  

1 
Some components of WBMs likely to be 
of low to moderate toxicity and 
persistent in the marine environment. 

2 
Some components of SBMs likely to be of 
moderate toxicity and persistent in the marine 
environment. 

Unplanned 
discharges / 
Accidental 
Releases 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Lifecycle 
environmental 
impacts 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Subtotal - 
Environment 

10 12 

Economic 

Schedule risk 1 
No difference identified between 
options. 

1 No difference identified between options 

Economic 
viability 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Future flexibility 
risk  

1 
No difference identified between 
options. 

1 No difference identified between options. 

Technical Feasibility and Safety 

Safety risk 1 
No difference identified between 
options. 

1 No difference identified between options. 

Operability and 
feasibility risk  

1 
Standard practice and readily deployed 
design in industry. No difference 
identified between options. 

1 
Standard practice and readily deployed design 
in industry. No difference identified between 
options. 

Technical 
readiness  

1 
Standard practice and readily deployed 
design in industry. No difference 
identified between options. 

1 
Standard practice and readily deployed design 
in industry. No difference identified between 
options. 

Constructability 

Re-useability 

Decommission-
ing Feasibility 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Social 

Socioeconomic 
impacts 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Reputation 1 
No difference identified between 
options. 

1 No difference identified between options. 

Subtotal ς Other 
Drivers 

9 9 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς WBM Option 2 ς SBM 

Total ς All Project 
Drivers 

19 21 

 

The comparative assessment shows that there is no significant environmental differentiator 
between the two alternatives, though Option 1 ς WBM have a slightly better ranking.  

The comparative assessment of the other project drivers (economic, technical feasibility and safety 
and social) shows that the ranking of both options is similar (both ranked 9).  

The total qualitative ranking score for each concept against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 1 ς WBM is ranked slightly better than Option 2 
ς SBM (19 compared to 21). 

Therefore, the decision for selection of drilling fluids will be based on technical feasibility and safety, 
and drilling technical requirements. Drilling of top-hole sections will likely use seawater and/or 
WBM, but bottom-hole sections and into the reservoir will likely use SBM. Both options are selected 
to carry through to FEED, and a combination of both may be used. 

4.3.7 Oil Export Strategy 

Oil is exported from the MOPU via a subsea pipeline connected to a CALM buoy. A vessel is 
connected to the CALM buoy, where oil is stored prior to transport to an oil refinery. Two 
alternatives were considered for the oil export strategy: 

¶ Option 1 ς FSO and export tankers: A single FSO moored to the CALM buoy for the duration 
of the project with trading tankers periodically receiving cargo from the FSO via a flexible 
offloading hose. 

¶ Option 2 ς Shuttle tankers: A shuttle tanker attaching to the CALM buoy receiving oil from 
the MOPU until its cargo tanks are full. Once the tanker is full the MOPU diverts oil to 
onboard buffer holding tank. The shuttle tanker disconnects from the CALM buoy and sails 
to a refinery. A second shuttle tanker connects to the CALM buoy and oil production is then 
diverted from the MOPU to the second shuttle tanker (including oil in the buffer holding 
tank) until its cargo tanks are full and the above process is repeated. A shuttle tanker will 
stay on location for the duration; and will swap out with the next shuttle tanker once full. 

As both oil export strategy alternatives are technically feasible a comparative assessment has been 
undertaken.  

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-16 
shows the comparative assessment of the alternatives. A subtotal of the qualitative score is given for 
environmental criteria, all other project drivers, and a total for all drivers; with the lowest score 
giving the best outcome. 

Table 4-16 Comparative Assessment Against all Project Drivers for Oil Export Strategy Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς FSO and Export tankers Option 2 ς Shuttle Tankers 

Environmental 

Seabed 
Disturbance 

1 No impact: No subsea infrastructure 1 No impact: No subsea infrastructure 

Interaction with 
marine fauna  

1 
One vessel movement per cargo. No 
difference identified between options. 

1 
One vessel movement per cargo. No 
difference identified between options. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς FSO and Export tankers Option 2 ς Shuttle Tankers 

Emissions - Noise 1 
No difference identified between 
options. 

1 
No difference identified between options. 
There will likely always be a shuttle tanker on 
location. 

Emissions - 
Atmospheric 

1 

No difference identified between 
options. The FSO will not be DP, but may 
be under power to keep tension on the 
hawser.  

1 

No difference identified between options. 
{ƘǳǘǘƭŜ ǘŀƴƪŜǊǎ ǿƻƴΩǘ ōŜ 5tΣ ōǳǘ Ƴŀȅ ōŜ 
under power to keep tension on the hawser, 
while they are on station. 

Emissions - Light 1 
No difference identified between 
options. 

1 
No difference identified between options. 
There will likely always be a shuttle tanker on 
location. 

IMS 1 
One vessel movement per cargo. No 
difference identified between options. 

1 
One vessel movement per cargo. No 
difference identified between options. 

Planned 
discharges  

2 

The FSO is permanently on location at 
Amulet, therefore the usual vessel 
discharges would occur for the 
production life of 1.5ς4.5 years. POB is 
only ~17ς30, so is not significant. 

2 

No difference identified between options. 
There will likely always be a shuttle tanker on 
location, with typical vessel discharges for the 
duration of production life. 

Unplanned 
discharges / 
Accidental 
Releases 

2 

Loss of containment risk from FSO and 
export tanker and export hose. 

FSO has greater size of largest storage 
tanks. 

2 

Increased oil inventory on MOPU due to 
requirement for buffer storage tank. 

Loss of containment risk from MOPU storage, 
export hose and shuttle tankers. 

Lifecycle 
environmental 
impacts 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Subtotal - 
Environment 

11 11 

Economic 

Schedule risk 1 

No difference identified between 
options.  Slight operational schedule risk 
if unable to arrange export tanker prior 
to FSO tank-tops requiring a production 
shut-in. 

1 

No difference identified between options.  
Slight operational schedule risk if 2nd shuttle 
delayed and 1st shuttle tanker reaches tank-
tops requiring a production shut-in. 

Economic 
viability 

1 
No difference identified between 
options.  Requires more detailed 
assessment during FEED. 

1 
No difference identified between options.  
Requires more detailed assessment during 
FEED. 

Future flexibility 
risk  

1 
No difference identified between 
options. 

1 No difference identified between options. 

Technical Feasibility and Safety 

Safety risk 1 
Option only requires 
connection/disconnection from the 
CALM during cyclone event. 

1 
Requires connection/disconnection from 
CALM at each lifting. 

Operability and 
feasibility risk  

1 
Conventional methodology.  Standard on 
the NWS. 

2 
Less conventional methodology, introducing 
some additional operability requirements. 

Technical 
readiness  

1 
Standard practice and readily deployed 
design in industry.  

1 

Whilst less conventional methodology, 
technically feasibility is similarς just requires 
more connections and disconnections to/from 
the CALM. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 1 ς FSO and Export tankers Option 2 ς Shuttle Tankers 

Constructability 

Re-useability 

Decommission-
ing Feasibility 

1 FSO is re-usable 1 Shuttle Tankers is re-usable 

Social 

Socioeconomic 
impacts 

1 
No difference identified between 
options. 

1 No difference identified between options. 

Reputation 1 
No difference identified between 
options. 

1 No difference identified between options. 

Subtotal ς Other 
Drivers 

9 10 

Total ς All Project 
Drivers 

20 21 

 

The comparative assessment shows that there is no significant environmental differentiator 
between the two alternatives. As a shuttle tanker will be on station until changeover with the next 
shuttle tanker, there is no real difference between the presence of an FSO or shuttle tanker for the 
operations phase, and typical vessel-related impacts. 

The comparative assessment of the other project drivers (economic, technical feasibility and safety 
and social) shows that Option 2 is ranked slightly worse than Option 1, due to the less conventional 
methodology proposed. 

The total qualitative ranking score for each option against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 1 is ranked slightly better than Option 2 (20 
compared to 21). 

Further design and engineering work are required to understand the benefits of each alternative 
and, as such the decision for selection of oil export strategy will be based on technical feasibility, 
safety and cost. 

Both options are selected to carry through to FEED. As Option 1 ς FSO and export tankers is the base 
case, this has been used as the basis for impact assessment in Section 7. It is also the base case. 

4.3.8 Mooring of CALM Buoy 

Whichever oil storage method is ultimately selected, the catenary anchor leg mooring (CALM) buoy 
is a key focus area. KATO has undertaken a range of studies into various technical options for 
mooring anchors, which is summarised below (Hydra 2015): 

¶ Option 1 ς Anchoring όŘǊŀƎ ŀƴŎƘƻǊǎύΥ ¦ǘƛƭƛǎŜǎ ǘƘŜ ǾŜǎǎŜƭǎΩ ŀƴŎƘƻǊ ŀƴŘ ŎƘŀƛƴΦ 

o This option is not considered further due to technical feasibility: not feasible due to 
insufficient holding capacity and hard substrate conditions limiting anchor embedment. 

¶ Option 2 ς Suction anchor piles: This alternative involves a tube (e.g. casing) sealed at one 
end being lowered onto the seabed, water is then pumped out of the space between the 
seabed and the top of the sealed tube to embed it in the seabed. A mooring is then attached 
to the top of the tube. 

o This option is not considered further due to technical feasibility: The Amulet location is 
not suitable for suction piling due to the occurrence of hard layers in the substrate. 
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¶ Option 3 ς Drilled and grouted anchor piles: Installation of piles by using an installation 
support vessel (ISV). This vessel drills a hole that the pile (e.g. drill casing) is lowered into. 
Grout is then pumped around the base of the pile to attach it to the substrate. A mooring is 
then installed on each pile. Piles are not relocatable; the mooring line would be cut off 
below the mudline at decommissioning. 

¶ Option 4 ς Gravity anchor όŘŜŀŘ ƳŀƴΩǎ ŀƴŎƘƻǊύΥ ¢Ƙƛǎ ŀƭǘŜǊƴŀǘƛǾŜ ǊŜǉǳƛǊŜǎ ƭŀǊƎŜ gravity 
structures (concrete or steel) with a mooring attached being lowered to the sea floor, then 
filling with ballast (anchor chain or weights). Gravitational forces ensure the anchor does not 
move. Gravity anchors are recoverable and reusable at the end of field life. 

As both drilled and grouted anchor piles and gravity anchors are technically feasible, a comparative 
assessment has been undertaken. 

Project drivers were assessed using the process and criteria described in Section 4.1.2. Table 4-17 
provides the comparative assessment of criteria for each option.  A subtotal of the qualitative score 
is given for environmental criteria, all other project drivers, and a total for all drivers; with the lowest 
score giving the best outcome. 

Table 4-17 Comparative Assessment Against all Project Drivers for CALM Buoy Mooring Options 

Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 3 ς Drilled and Grouted Anchor Piles Option 4 ς Gravity Anchors 

Environmental 

Seabed 
Disturbance 

2 

There will be some direct seabed 
disturbance at the Project Area where the 
piles are installed due to cuttings discharge 
(total of 60 m2), however as area does not 
intersect environmentally sensitive 
habitats, this impact is low.  

2 

There will be a total of 720 m2 seabed 
disturbance at the Project Area for the three 
gravity anchors, however as area does not 
intersect environmentally sensitive habitats, 
this impact is low. 

Interaction with 
marine fauna  

1 No difference identified between options. 1 No difference identified between options. 

Emissions - Noise 1 

Installation noise emissions from 
installation vessel and drilling. Drilling 
would be of short duration as is shallow 
(~25 m). 

1 
Noise emissions are from the installation 
vessel. 

Emissions - 
Atmospheric 

1 No difference identified between options. 1 No difference identified between options. 

Emissions - Light 1 No difference identified between options. 1 No difference identified between options. 

IMS 1 One vessel movement per cargo 1 One vessel movement per cargo 

Planned 
discharges  

2 

Some minor localised discharges associated 
with drilling cuttings and grouting, ~45 m3 
cuttings per hole. Seawater would be used 
to drill.  

1 
No planned discharges associated with 
mooring installation. 

Unplanned 
discharges / 
Accidental 
Releases 

1 No difference identified between options. 1 No difference identified between options. 
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Criteria 
Evaluated Options ς Qualitative Ranking and Justification 

Option 3 ς Drilled and Grouted Anchor Piles Option 4 ς Gravity Anchors 

Lifecycle 
environmental 
impacts 

2 

Piles are not relocatable, but the mooring 
chain would be cut off below the mudline. 

New piles will need to be drilled and 
grouted at the next field.  

1 
Can easily be retrieved when 
decommissioning, cleaned and re-used at 
the next field. 

Subtotal - 
Environment 

12 10 

Economic 

Schedule risk 2 

Drilling and grouting requires additional 
works which may impact schedule (drilling 
capability is required on the ISV). However 
this is not expected to be significant. 

1 No additional risk identified. 

Economic 
viability 

1 
Drilling and grouting required, minor 
additional cost. 

1 No additional risk identified. 

Future flexibility 
risk  

2 
Piles are not relocatable. New piles will 
need to be drilled and grouted at the next 
field. 

1 
The whole mooring system can be retrieved 
and relocated ς is aligned with the 
honeybee production system concept. 

Technical Feasibility and Safety 

Safety risk 1 No difference identified between options. 1 No difference identified between options. 

Operability and 
feasibility risk  

1 No difference identified between options. 1 No difference identified between options. 

Technical 
readiness  

1 
Standard practice and readily deployed 
design in industry.  

1 
Standard practice and readily deployed 
design in industry. 

Constructability 

Re-useability 

Decommission-
ing Feasibility 

2 

Piles are not relocatable; the mooring line 
would be cut off below the mudline at 
decommissioning.  

New piles will need to be drilled and 
grouted at the next field. 

1 
Gravity anchors are recoverable and 
reusable at the end of field life. Aligned with 
honeybee production system concept. 

Social 

Socioeconomic 
impacts 

1 No difference identified between options. 1 No difference identified between options. 

Reputation 1 No difference identified between options. 1 No difference identified between options. 

Subtotal ς Other 
Drivers 

12 10 

Total ς All Project 
Drivers 

24 20 

 

The comparative assessment shows there is no significant environmental differentiator between the 
two alternatives, although Option 4 ς Gravity anchors have a slightly better ranking (10 compared to 
12). Gravity anchors have a larger area of seabed disturbance, but drilled and grouted anchor piles 
have additional planned discharge of drilling cuttings and cement, and a worse lifecycle outcome as 
they are not relocatable. 
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The comparative assessment of the other project drivers (economic, technical feasibility and safety 
and social) shows that Option 1 is ranked worse than Option 2, due to the advantages of being able 
to re-use the gravity anchors on subsequent fields, and less specialised equipment required (i.e. 
drilling capability). 

The total qualitative ranking score for each option against the all assessment drivers and criteria 
(including environmental criteria) shows that Option 2 is ranked slightly better than Option 1 due to 
the advantages of being able to re-use the gravity anchors on subsequent fields. 

Further design and engineering work are required to understand the benefits of each alternative and 
as such the decision for selection of oil export strategy will be based on technical feasibility, safety 
and cost evaluated further in FEED 

Therefore, the decision for selection of mooring of the CALM buoy will be based on technical 
feasibility and safety, and mooring technical requirements. Both options are selected to carry 
through to FEED. 
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5 Description of the Environment 

5.1 Environment that may be Affected 

The environment that may be affected (EMBA) by the Amulet Development has been defined as an 
area where a change to ambient environmental conditions may potentially occur as a result of 
planned or unplanned activities. It is noted that a change does not always imply that an adverse 
impact will occur; for example, a change may be required over a particular exposure value and/or 
over a consistent time period for a subsequent impact to occur.  

The EMBA for the Amulet Development extends approximately from north of Kalbarri to Lagrange 
Bay (south of Broome), and offshore into and beyond the Commonwealth waters boundary 
(Figure 5-1). For the purposes of the OPP, the EMBA associated with the Amulet Development has 
been demarcated into three sub-areas that are used to support impact and risk assessments 
(Table 5-1, Figure 5-1). 

If the subsea tieback option is selected for Talisman field development (see Section 4.3.2), there will 
potentially be facilities and support vessels undertaking activities above the Talisman field. 
Therefore, the expected position of the Talisman manifold has been used (in addition to the MOPU 
at Amulet) as a source of aspects for the relevant buffers in Table 5-1. 

Table 5-1 Description of EMBA and Sub-Areas for the Amulet Development 

Area Description 

Environment that May Be Affected 

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

The outer extent of the EMBA for the Amulet Development is based on the results of 
stochastic oil spill modelling of a Loss of Well Control (LOWC) scenario as this represented 
the largest spatial extent of potential changes to ambient environment conditions from an 
aspect. Specifically, the EMBA is based on the cumulative extent of 150 model simulations 
ǳǎƛƴƎ ΨƭƻǿΩ ŜȄǇƻǎǳǊŜ ǾŀƭǳŜǎ ŦƻǊ ŜŀŎƘ ƳƻŘŜƭƭŜŘ ƻƛƭ ŎƻƳǇƻƴŜƴǘ ό1 g/m2 floating, 10 ppb 
dissolved and entrained, 10 g/m2 shoreline) (Section 7.2.6.2.4) and includes all 
probabilities of exposure. 

This modelled area of exposure was then smoothed and simplified (i.e. additional areas 
were incorporated, including all coastal areas irrespective of modelling results) to define 
the outer boundary of the EMBA (Figure 5-1). 

Planned Activities Sub-Areas 

Project Area This area has been defined to include the extent of all planned activities (Section 3.4), and 
is the area relevant to the impact and risk assessments for all planned and unplanned 
aspects (Section 7), with the exception of light emissions and accidental releases. 

The Project Area has been defined as a 5 km area extending around the expected position 
of facilities at Amulet and Talisman6. 

Light Area This area has been defined to include the worst-case extent of predicted measurable light 
based on planned activities (Section 3.4), and is the area relevant to the impact 
ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ǇƭŀƴƴŜŘ ƭƛƎƘǘ ŜƳƛǎǎƛƻƴǎ όǊŜŦŜǊ ǘƻ ΨǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ŀǊŜŀΩ ƛƴ {ŜŎǘƛƻƴ 7.1.3). 

This Light Area has been defined as a 12.6 km area extending around the expected 
position of facilities at Amulet and Talisman.  

 
6 As the position of the MOPU at Amulet and the manifold at Talisman is indicative only at this stage, the identification of 
values and sensitivities (including an EPBC protected matters search) was completed using an additional 2 km buffer 
around the defined Project Area (Appendix A). 
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Area Description 

Unplanned Activities Sub-Areas 

Hydrocarbon 
Area 

This area has been defined to include the worst-case extent of predicted oil 
concentrations above ecological and/or visual impact values based on planned activities 
(Section 3.4), and is the area relevant to the risk assessment for unplanned accidental 
releases of oil (Amulet Light Crude and Marine Gas Oil; Sections 7.2.6 and 7.2.7 
respectively). 

This Hydrocarbon Area has been defined based on the outcomes of stochastic modelling 
(i.e. it is the cumulative extent of 150/3007 model simulations) using exposure values for 
each modelled oil component (1 g/m2 floating, 50 ppb dissolved, 100 ppb entrained, 
10 g/m2 shoreline) and includes all probabilities of exposure. 

 

Under the OPGGS(E)R, the OPP must describe the EMBA (Regulation 5A(5c)), including details of the 
particular values and sensitivities (if any) within that environment (Regulation 5A(5d)). Identified 
values and sensitivities must include, but are not necessarily limited to, the matters protected under 
Part 3 of the EPBC Act (Regulation 5A(6)). 

Descriptions of the physical, ecological, social, economic and cultural environments, their associated 
values and sensitivities, and their presence in each of the sub-areas, are described in the following 
sections. 

 

 
7 150 model simulations were run for the subsea release of Amulet Light Crude, and 300 simulations were completed for 
the surface release of MGO (refer to Sections 7.2.6 and 7.2.7 for further discussion on modelling). 
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Figure 5-1 Environment that may be Affected (with Sub-Areas) for the Amulet Development 
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5.2 Regional Context 

The Amulet Development occurs in Commonwealth waters within the North-west Marine Region, 
~132 km offshore from Dampier on the Pilbara coast, and within the IMCRA Northwest Shelf 
Province bioregion (Figure 5-2). The EMBA associated with the Amulet Development includes parts 
of both the North-west and South-west Commonwealth Marine Regions, as well as areas beyond the 
Commonwealth waters maritime boundary.  

5.2.1 North-west Marine Region 

The North-west Marine Region comprises Commonwealth waters from the Western Australian ς 
Northern Territory border to Kalbarri (Figure 5-1), covering ~1.07 million km2 of tropical and 
subtropical waters (DEWHA 2008). 

Those parts of the North-west Marine Region adjacent to the Kimberley and Pilbara include 
thousands of square kilometres of shallow continental shelf (accounting for ~30% of the total area). 
The North-west Marine Region also includes !ǳǎǘǊŀƭƛŀΩǎ ƴarrowest shelf margin, located at Ningaloo 
Reef. Over 60% of the seafloor in the North-west Marine Region is continental slope, of which 
extensive terraces and plateaux make up a large proportion. Those parts of the Argo and Cuvier 
abyssal plains that are within the North-west Marine Region comprise ~10% of the total area. 

Overall, the North-west Marine Region is relatively shallow with more than 50% having water depths 
of <500 m. The deepest parts are associated with the Argo and Cuvier abyssal plains, reaching water 
depths of ~6,000 m. 

The North-west Marine Region is characterised by shallow-water tropical marine ecosystems. While 
in general endemism is not particularly high by Australian standards, the North-west Marine Region 
is home to globally significant populations of internationally threatened species (DEWHA 2008). 

5.2.1.1 North-west Shelf Province 

The North-west Shelf Province covers an area of 238,759 km2 and is located primarily on the 
continental shelf between North West Cape and Cape Bougainville and covers much of the area 
commonly known as the North West Shelf. The bioregion varies in width from ~50 km at Exmouth 
Gulf to greater >250 km off Cape Leveque and covers water depths of 0ς200 m (>45% of which are 
within the shallower 50ς100 m range) (DEWHA 2008). 

The bioregion is a dynamic oceanographic environment, influenced by strong tides, cyclonic storms, 
long-period swells and internal tides. The oceanography is dominated by the movement of surface 
currents derived from the Indonesian Throughflow (which are warm and oligotrophic) and circulate 
throughout the bioregion via branches of the South Equatorial and Eastern Gyral Currents. The 
Holloway Current also moves southwards along the North West Shelf, bringing waters from the 
Banda and Arafura seas and the Gulf of Carpentaria at the conclusion of the Australian monsoon 
season (DEWHA 2008; Pattiaratchi et al. 2014). 

The surface water layers of this bioregion are highly stratified during summer months, with the 
thermocline occurring at water depths of 30ς60 m, whereas during winter the surface waters are 
well mixed, with the thermocline occurring at ~120 m depth (DEWHA 2008). 

The sandy substrates on the continental shelf are thought to support low-density benthic 
communities of bryozoans, molluscs and echinoids (DEWHA 2008). Sponge communities are also 
sparsely distributed on the shelf but are found only in areas of hard substrate (DEWHA 2008). 

Fish communities are diverse, with both benthic and pelagic fish communities represented. The 
benthic and pelagic fish communities of the Northwest Shelf Province are strongly depth-related, 
indicative of a close association between fish communities and benthic habitats (Brewer et al. 2007; 
DEWHA 2008). Humpback Whales migrate through the North-west Shelf Province and Exmouth Gulf 
is an important resting area, particularly for mothers and calves on their southern migration 
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(DEWHA 2008). Numerous nesting sites for Green, Hawksbill, Flatback and Loggerhead Turtles occur 
along the coast and on offshore islands in and adjacent to the North-west Marine Region. 

The North-west Shelf Province supports significant breeding populations of several seabird species 
including Wedge-tailed Shearwaters, Crested, Bridled and Sooty Terns, Brown Boobies and Lesser 
Frigatebirds (DEWHA 2008). A number of important seabird breeding sites are located in areas 
adjacent to the North-west Marine Region including the Lacepede Islands, Eighty Mile Beach, 
Roebuck Bay, Serrurier Island and Montebello, Lowendal and Barrow islands (DEWHA 2008). 

5.2.2 South-west Marine Region 

The South-west Marine Region comprises Commonwealth waters from the eastern end of Kangaroo 
Island in South Australia to Kalbarri in Western Australia. The region spans ~1.3 million km2 of 
temperate and subtropical waters (DEWHA 2008e). 

The main physical features of the South-west Marine Region include a narrow continental shelf on 
the west coast from the subtropics to temperate waters off south-west Western Australia, with a 
wide continental shelf dominated by sandy carbonate sediments of marine origin (i.e. crushed shells 
from snails and other small animals and calcareous algae) in the Great Australian Bight. There is high 
wave energy on the continental shelf around the whole region. 

Depths vary throughout the South-west Marine Region, with islands and reefs in both subtropical 
(e.g. Houtman Abrolhos Islands) and temperate waters (e.g. Recherche Archipelago), and a steep, 
muddy continental slope, which include many canyons (the most significant being the Perth Canyon, 
the Albany canyon group and the canyons near Kangaroo Island). Deeper waters also occur, 
including large tracts of abyssal plains in water depths >4,000 m, the Diamantina Fracture Zone (a 
rugged area of steep mountains and troughs off south-west Australia at depths up to 5,900 m) and 
the Naturaliste Plateau (an extension of AustraliŀΩǎ ŎƻƴǘƛƴŜƴǘŀƭ Ƴŀǎǎ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŘŜŜǇ water 
habitat at depths of 2,000ς5,000 m). 

By global standards, the marine environment of the South-west Marine Region has high biodiversity 
and large numbers of species native to the region (DEWHA 2008e). Particular hotspots for 
biodiversity are the Houtman Abrolhos Islands, the Recherche Archipelago and the soft sediment 
ecosystems in the Great Australian Bight. 

The biological productivity of the South-west Marine Region is relatively low, mainly because of the 
interactions of the Leeuwin Current with other currents, which result in the absence of large 
seasonal upwellings of nutrient-rich water from the deeper parts of the South-west Marine Region. 
However, small seasonal upwellings (e.g. Spencer Gulf, Cape Mentelle, Perth Canyon) do occur and 
this enhanced productivity increases local biodiversity and aggregation. 

5.2.3 hǳǘǎƛŘŜ !ǳǎǘǊŀƭƛŀΩǎ 9ȄŎƭǳǎƛǾŜ 9ŎƻƴƻƳƛŎ ½ƻƴŜ 

!ǳǎǘǊŀƭƛŀΩǎ Exclusive Economic Zone (EEZ) extends to 200 nm from the territorial sea limit along the 
ƳŀƛƴƭŀƴŘ ŀƴŘ !ǳǎǘǊŀƭƛŀΩǎ LƴŘƛŀƴ hŎŜŀƴ ¢ŜǊǊƛǘƻǊƛŜǎΦ !ǳǎǘǊŀƭƛŀΩǎ 99½ ǎƘŀǊŜǎ ōƻǳƴŘŀǊƛŜǎ ǿƛǘƘΥ 

¶ international waters to the west and south of the WA 

¶ Indonesia to the north west (this boundary is defined in accordance with the Perth Treaty 
negotiated with the Republic of Indonesia) 

¶ the Joint Petroleum Development Area (JPDA) in the Timor Sea along the northern edge of 
the EEZ. 

International waters are managed under the United Nations Law of the Sea Convention (UNCLOS), 
administered by the International Maritime Organisation (IMO). The JPDA is regulated by the 
National Petroleum Authority (Autoridade Nacional do Petróleo) of Timor-Leste on behalf of the 
Government of Australia and the Government of Timor-Leste. 

The EMBA does not extend into nearshore or coastal areas of Indonesia (Figure 5-1). 
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Figure 5-2 IMCRA Provincial Bioregions within the vicinity of the Amulet Development 
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5.3 Physical Environment 

5.3.1 Water Quality 

Marine water quality within the Pilbara region is expected to be representative of the typically 
pristine and high-water quality found in offshore Western Australian waters. Variations to this state 
(e.g. increased turbidity) may occur in more coastal regions that are subject to large tidal ranges, 
terrestrial run-off or anthropocentric factors (i.e. ports, industrial discharges, etc.). 

Water quality sampling data available within Pilbara coastal waters show: 

¶ no detectable hydrocarbons, with BTEX, PAH and TPH below the laboratory LOR (Wenziker 
et al. 2006) 

¶ concentrations of metals were typically below the ANZECC and ARMCANZ (2000) 99% 
species protection guidelines (Wenziker et al. 2006) 

¶ slightly elevated levels (although still above the 95% species protection levels) of copper and 
zinc were recorded within the inner harbour at Port Hedland (Wenziker et al. 2006). 

It is expected that water quality within the vicinity of the Amulet Development and wider EMBA will 
be typical of the offshore marine environment on the North West Shelf, which is characterised by 
high water quality with low background concentrations of trace metals and organic chemicals. 

5.3.2 Sediment Quality 

Marine sediment quality within the Pilbara region is expected to be representative of the typically 
pristine offshore Western Australian waters. Variations to this state (e.g. increased metal 
concentrations) may occur in more coastal regions that are subject to large tidal ranges, terrestrial 
run-off or anthropocentric factors (i.e. ports, industrial discharges, etc.). 

Sediment quality sampling data available within Pilbara coastal waters (DEC 2006a) shows: 

¶ no detectable hydrocarbons, with BTEX and PAH below the laboratory LOR 

¶ metal concentrations were variable over the Pilbara coast with no specific trend apparent 

¶ concentrations of metals were typically below the ANZECC and ARMCANZ (2000) ISQG-low 
guidelines, with the exception of arsenic 

¶ TOC concentrations ranged from 0.13% in Port Hedland to 1.3% at Ashburton River mouth. 

It is expected that sediment quality within the vicinity of the Amulet Development and wider EMBA 
will be typical of the offshore marine environment on the North West Shelf, which is characterised 
by high sediment quality with low background concentrations of trace metals and organic chemicals, 
and little anthropocentric influence. 

5.3.3 Air Quality 

The majority of the offshore Pilbara region is relatively remote and therefore air quality is expected 
to be high. However, anthropogenic sources (e.g. vessels, industry developments) would contribute 
to local variation in air quality.  

Results from the Pilbara Air Quality Study (DoE 2004) showed levels of pollutants (nitrogen dioxide, 
ozone, sulphur dioxide, carbon monoxide) in Pilbara coastal centres were below NEPM standards. 
However, it did show that particulate matter measurements were occasionally above NEPM 
standards at some coastal locations (DoE 2004).  

It is expected that air quality within the vicinity of the Amulet Development and wider EMBA will be 
typical of the offshore marine environment on the North West Shelf (i.e. high). 
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5.3.4 Climate 

The Pilbara is characterised by very hot summers, mild winters and low and variable rainfall 
(Sudmeyer 2016). The Pilbara experiences two main seasons: summer/wet and winter/dry (CSIRO 
2011). Rainfall is typically greatest during the summer period due to tropical lows and tropical 
cyclone activity (CSIRO 2011, Sudmeyer 2016). The Pilbara is the most tropical cyclone prone coast in 
Australia, averaging two cyclones crossing the coast each year. The tropical cyclones experienced 
within the Pilbara region are also, on average, more severe than elsewhere in Australia (CSIRO 
2011). 

5.3.5 Ambient Light 

Ambient natural light within the offshore Pilbara region is expected to predominantly be from 
solar/lunar luminance.  

Ambient artificial light sources associated with anthropogenic activities also exist, including both 
permanent (e.g. onshore/offshore developments) and temporary (e.g. vessels) light sources. The 
Amulet Development is located ~40 km from the nearest facility and ~7 km from the nearest 
shipping fairway (Section 5.5.5), and therefore negligible measurable increases in ambient light 
levels from anthropogenic sources are expected. 

5.3.6 Ambient Noise 

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

Anthropogenic noise sources that are also likely to be experienced in the area include low-frequency 
noise from vessels. The Amulet Development is located between two shipping fairways on the North 
West Shelf, and therefore is likely to be exposed to the occasional sounds generated by mid to large 
vessels such as tankers and bulk carriers. 

5.4 Ecological Environment 

5.4.1 Plankton 

Plankton are microscopic organisms drifting or floating in the sea, consisting chiefly of diatoms, 
protozoans, small crustaceans, and the eggs and larval stages of larger animals. 

Phytoplankton are autotrophic planktonic organisms living within the photic zone, and are the start 
of the food chain in the ocean (McClatchie et al. 2006). Phytoplankton communities are largely 
comprised of protists, including green algae, diatoms, and dinoflagellates (McClatchie et al. 2006). 
Diatoms and dinoflagellates are the most abundant of the micro and nanoplankton size classes and 
are generally responsible for the majority of oceanic primary production (McClatchie et al. 2006). 
Phytoplankton are dependent on oceanographic processes (e.g. currents and vertical mixing), that 
supply nutrients needed for photosynthesis. Thus, phytoplankton biomass is typically variable 
(spatially and temporally), but greatest in areas of upwelling, or in shallow waters where nutrient 
levels are high. Seasonal variation in phytoplankton (via chlorophyll-a concentrations) has been 
demonstrated in Australian waters from the analysis for MODIS-Aqua sensor imagery (Figure 5-3 ). 
Offshore phytoplankton communities in the region are characterised by smaller taxa 
(e.g. cyanobacteria), while shelf waters are dominated by larger taxa such as diatoms (Hanson et al. 
2007). 

Primary productivity of the North-west Marine Region is generally low and appears to be largely 
driven by offshore influences (Brewer et al. 2007), with periodic upwelling events and cyclonic 
influences driving coastal productivity with nutrient recycling and advection. Within the region, peak 
primary productivity along the shelf edge occurs in late summer/early autumn. Variation in 
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productivity can also be linked to higher biologically productive period in the area (e.g. mass coral 
spawning events). 

Phytoplankton species rapidly multiply in response to bursts in nutrient availability and are 
subsequently consumed by zooplankton, that are in turn consumed by small pelagic fish. Higher-
order tertiary consumers, including squid, mackerel and seabirds, feed on small pelagic fish. 
Scavengers such as crabs, shrimps and demersal sharks, and fish species such as queenfish, 
mackerel, King Salmon and Barramundi may also be common (Brewer et al. 2007). 

Zooplankton is the faunal component of plankton, comprised of small protozoa, crustaceans 
(e.g. krill) and the eggs and larvae from larger animals. Zooplankton includes species that drift with 
the currents and also those that are motile. The inshore ichthyoplankton assemblages are 
characterised by shallow reef fishes such as blennies (family Blenniidae), damselfish (family 
Pomacentridae) and northwest snappers (family Lethrinidae), while offshore assemblages are 
dominated by deepwater and pelagic taxa such as tuna (family Scombridae) and lanternfish (family 
Myctophidae) (Beckley, Muhling, and Gaughan 2009). Some of these taxa are commercially and 
recreationally important species in the region. 

 

 



 Amulet Development: Offshore Project Proposal 

AMU-000-EN-RP-001 Revision 2 

14 August 2020 Page | 194 

 

Source: McClatchie et al. 2006 

Figure 5-3 Seasonal Phytoplankton Growth from MODIS Ocean Colour Composites
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5.4.2 Benthic Habitats and Communities 

Benthic communities are biological communities that live in or on the seabed. These communities 
typically contain light-dependent taxa such as algae, seagrass and corals, which obtain energy 
primarily from photosynthesis, and/or animals such as molluscs, sponges and worms, that obtain 
their energy by consuming other organisms or organic matter. Benthic habitats are the seabed 
substrates that benthic communities grow on or in; these can range from unconsolidated sand to 
hard substrates (e.g. limestone) and occur either singly or in combination. 

5.4.2.1 Substrate 

The majority of the Northwest Shelf Province is located on continental shelf, with a small area off 
Cape Leveque that extends onto the containing continental slope (DEWHA 2008). The Amulet 
Development is situated in ~85 m water depth, within the continental shelf, and is characterised by a 
mixture of calcareous gravel, sands and silts (Figure 5-4). The sediment composition becomes finer 
(muds and calcareous ooze) in deeper and offshore waters. The permit area (WA-8-L) is situated in 
an area characterised by a gently seaward-sloping Pleistocene limestone plain that is relatively flat 
and dipping gently to the northwest. It consists predominantly of limestone with a sandy covering of 
varying thickness that rises more or less randomly to form the bases of many cays and islands in the 
region (Santos 2019a). The seabed topography within the bulk of WA-8-L is expected to be smooth 
and flat, with a thin layer of silty sand to a maximum of ~2 m thick. The shelf gradually slopes from 
the coast to the shelf break but displays several distinct seafloor features (e.g. banks/shoals, 
canyons).  

5.4.2.2 Benthic Communities 

The sandy substrates on the continental shelf within the Northwest Shelf Province are thought to 
support low-density benthic communities of bryozoans, molluscs and echinoids (DEWHA 2008). 
Sponge communities are also sparsely distributed on the shelf, and typically only occur in areas of 
hard substrate (DEWHA 2008). Other benthic and demersal species in this bioregion include sea 
cucumbers, urchins, prawns and squid (DEWHA 2008). 

Faunal diversity associated with the EMBA probably shares similarities with the nearby Ancient 
Coastline KEF (Section 5.5.1.2), with any hard substrates supporting sponges, corals, crinoids, 
molluscs, echinoderms and other benthic invertebrates representative of hard substrate fauna in the 
North West Shelf bioregion (Santos 2018). Rhodolith beds are known to occur in the mid shelf sub-
system in the Pilbara to depths of ~90 m and Glomar Shoals (Section 5.5.1.2) are also believed to be 
a site of higher productivity, as evident in high catches of commercial fisheries in this area (Brewer et 
al. 2007).  

The seabed substrate within WA-8-L (i.e. including the Project Area) is expected to typically be 
sediment covered, with a lack of seabed features (e.g. rocky outcrops), and characterised by 
sediment infaunal communities and sparsely distributed epibenthic fauna. Previous studies of the 
Amulet Development area (Thales 2001) have shown that the seabed is consistent and composed of 
partially exposed cemented carbonates overlain by a fine to coarse grained sedimentary veneer. The 
study also showed the Project Area to have sparse populations of filter and deposit-feeding 
epibenthic fauna, polychaete worms, crustaceans and echinoderms (Thales 2001).  

Apache (2012) states the benthic infauna adjacent to the proposed Hurricane-3 exploration well, 
which is located ~42 km from the Project Area, consisted of unconsolidated sediments which 
supports a diverse benthic infauna consisting predominantly of mobile burrowing species which 
include molluscs, crustaceans (crabs, shrimps and smaller related species), polychaetes, sipunculid 
and platyhelminth worms, asteroids (sea stars), echinoids (sea urchins) and other small animals. 
Benthic sampling ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ²ƻƻŘǎƛŘŜΩǎ Goodwyn Alpha facility (located ~111 km from the 
expected position of the MOPU) detailed a low abundance, high variability and diversity of infauna 
dominated by polychaetes and crustaceans (RPS 2011). 
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5.4.2.3 Coral 

/ƻǊŀƭǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ōǊƻŀŘ ƎǊƻǳǇǎΥ ǘƘŜ ȊƻƻȄŀƴǘƘŜƭƭŀǘŜ όΨǊŜŜŦ-ōǳƛƭŘƛƴƎΩΣ ΨƘŜǊƳŀǘȅǇƛŎΩ 
ƻǊ ΨƘŀǊŘΩύ ŎƻǊŀƭǎΣ ǿƘƛŎƘ Ŏƻƴǘŀƛƴ ǎȅƳōƛƻǘƛŎ microalgae (zooxanthellae) that enhance growth and allow 
the coral to secrete large amounts of calcium carbonate, ŀƴŘ ǘƘŜ ŀȊƻƻȄŀƴǘƘŜƭƭŀǘŜ όΨŀƘŜǊƳŀǘȅǇƛŎΩ ƻǊ 
ΨǎƻŦǘΩύ ŎƻǊŀƭǎΣ ǿƘƛŎƘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǎƳŀƭƭŜǊ ŀƴŘ often solitary (Tzioumis and Keable 2007). Hard corals 
are generally found in shallower (<50 m) waters while the soft corals are found at most depths, 
particularly those below 50 m (Tzioumis and Keable 2007). 

The shallower waters within the continental shelf contain an extensive array of small barrier and 
fringing reefs, including important sites such as Ningaloo Reef, Dampier Archipelago and Rowley 
Shoals. Corals are also known to occur in shallow areas around some of the Pilbara inshore islands 
(Figure 5-5). 

An assessment of the coral reef systems of Western Australia in a national context indicates that 
only the offshore atolls such as Scott Reef, Rowley Shoals and Seringapatam approach the species 
richness and structural complexity of the reefs found off the Queensland coast. For fringing reef 
systems, the species richness within the Ningaloo Marine Park is greater than that of the Dampier 
Archipelago and is considered a better example of a fringing reef system than any found along the 
Pilbara coastline (Osborne et al. 2000). 

The Ningaloo Reef is the largest fringing coral reef in Australia and is over 300 km long, forming a 
discontinuous barrier enclosing a lagoon (CALM 2005). The Ningaloo Reef is a complex ecosystem 
with high species diversity (CALM 2005). Within Ningaloo Reef there is a high diversity of hard corals 
with at least 217 species representing 54 genera of hermatypic (reef-building) corals recorded 
(CALM 2005). 

Coral growth in the inshore waters of the Dampier Archipelago is prolific, particularly on sublittoral 
rock slopes where species diversity is high, although there is no reef formation in these areas. The 
best reef development occurs on the seaward slopes of the outer archipelago where the fringing 
reefs form a deeply dissected reef front sloping to a reef edge zone, with a reef flat behind, shallow 
back reefs and an occasional lagoon (DoEH 2004). 

The Rowley Shoals are a collection of three atoll reefs: Clerke, Imperieuse and Mermaid. The Rowley 
Shoals contain 214 coral species and the reef system is considered a regionally important 
(Section 5.5.1.2). There is little connectivity between Rowley Shoals and other outer-shelf reefs, 
which has led to differences in structure and genetic diversity to other areas.  

Corals are the most important reef-building organisms, and provide food, settlement substrate and 
shelter for a wide variety of other marine flora and fauna. Coral communities are also important for 
protection of coastlines through accumulation and cementation of sediments and dissipation of 
wave energy. 

5.4.2.4 Macrophytes 

Macrophyte are aquatic plants that grows in or near water and are either emergent, submergent, or 
floating; they include seagrass and macroalgae. 

Seagrasses are marine flowering plants, with about 30 species found in Australian waters (Huisman 
2000). Seagrass generally grows in soft sediments within intertidal and shallow subtidal waters 
where there is sufficient light and are common in sheltered coastal areas such as bays, lees of islands 
and fringing coastal reefs (McClatchie et al. 2006; McLeay et al. 2003). Seagrass meadows are 
important in stabilising seabed sediments, and providing nursery grounds for fish and crustaceans, 
and a protective habitat for the juvenile fish and invertebrates species (Huisman 2000; Kirkman 
1997). Seagrasses also provide important habitat for fish and dugongs within the Northwest Shelf 
Province (DEWHA 2008). 
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Macroalgae communities are generally found on intertidal and shallow subtidal rocky substrates. 
Macroalgal systems are an important source of food and shelter for many ocean species, including in 
their unattached drift or wrack forms (McClatchie et al. 2006). Brown algae are typically the most 
visually dominant and form canopy layers (McClatchie et al. 2006). The principal physical factors 
affecting the presence and growth of macroalgae include temperature, nutrients, water motion, 
light, salinity, substratum, sedimentation and pollution (Sanderson 1997). 

Known key areas of seagrass habitat within the EMBA are Exmouth Gulf and Shark Bay; both areas 
providing important habitats for marine fauna. Seagrass is also present in some areas of the Dampier 
Archipelago, with nine species known to be present (Huisman and Borowitzka 2003). within the 
Macroalgae habitat is known to occur within the nearshore areas surrounding some of the Pilbara 
inshore islands, including Barrow Island and the Montebello Islands and the Dampier Archipelago 
(Figure 5-5). 
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Figure 5-4 Benthic Substrates 
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Figure 5-5 Known extents of Benthic Habitats and Communities 
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5.4.3 Coastal Habitats and Communities 

Coastal habitats are the landforms that coastal communities grow on or in; these are typically 
considered in terms of shoreline type and can vary from sandy beaches to coastal cliffs. Coastal 
communities are biological communities that live within the coastal zone; these communities 
include wetlands and other intertidal flora/vegetation such as saltmarsh and mangroves. A variety of 
fauna (e.g. birds, turtles) also form a part of these coastal communities; however, these are 
described separately in subsequent sections.  

5.4.3.1 Shoreline Type 

Shoreline types within the EMBA are dominated by sandy beaches and tidal flats, with areas of rocky 
coast present (Table 5-2, Figure 5-6). Rocky coasts and sandy beaches are typically present on Burrup 
Peninsular and offshore islands (including Dampier Archipelago, Barrow and Montebello islands), 
while sandy beaches and tidal flats are the dominant shorelines of the mainland Pilbara coast. Each 
of these shoreline types has the potential to support different flora and fauna assemblage due to the 
different physical factors (e.g. waves, tides, light etc.) influencing the habitat. 

Table 5-2 Shoreline Types within the Amulet Development EMBA 

Shoreline 
Type 

Description EMBA Project 
Area 

Light 
Area 

Hydrocarbon 
Area 

Cliff Hard and soft rock features, over five metres 
high. 

V X X X 

Rocky Hard and soft rocky shores, including bedrock 
outcrops, platforms, low cliffs (less than five 
metres), and scarps. 

Depending on exposure, rocky shores can be 
host to a diverse range of flora and fauna, 
including barnacles, mussels, sea anemones, 
sponges, sea snails, starfish and algae. 

V X X V 

Sandy Beaches dominated by sand-sized (0.063ς
2 mm) particles; also includes mixed sandy 
beaches (i.e. sediments may include muds or 
gravel, but sand is the dominant particle size). 

Sandy beaches are dynamic environments, 
naturally fluctuating in response to external 
forcing factors (e.g. waves, currents etc.). 
Sandy beaches can support a variety of 
infauna, and provide nesting habitat to birds 
and turtles. Sand particles vary in size, 
structure and mineral content; this in turn 
affects the shape, colour and inhabitants, of 
the beach. 

V X X V 

Tidal 
Flats 

This shoreline type can often be associated 
with mangrove or saltmarsh environments. 
These typically sheltered habitats can provide 
a nursery ground for many species of fish and 
crustacean, and provide shelter or nesting 
areas for birds. 

V X X V 

Artificial Artificial structures along the coast, including 
breakwaters, piers, jetties. This is a common 
feature in urban areas, although does not 
typically extend for long stretches of coast. 

V X X X 
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5.4.3.2 Mangroves and Saltmarsh 

Mangroves grow in intertidal mud and sand, with specially adapted aerial roots (pneumatophores) 
that provide for gas exchange during low tide (McClatchie et al. 2006). Mangrove forests can help 
stabilise coastal sediments, provide a nursery ground for many species of fish and crustacean, and 
provide shelter or nesting areas for seabirds (McClatchie et al. 2006). Seven species of mangroves 
are widely accepted as occurring along the Pilbara coast: Avicennia marina, Rhizophora stylosa, 
Ceriops australis, Aegialitis annulata, Aegiceras corniculatum, Osbornia octodonta and Bruguiera 
exaristata (Semeniuk et al. 1978; Semeniuk 1983). A. marina is the most widespread mangrove in 
WA, and it is typically the dominant species present in any mangrove habitat; R. stylosa is also 
relatively widespread in WA and is typically locally dominant or co-dominant in mangrove habitats 
from the Kimberley to Exmouth Gulf. The mangrove along the Pilbara coast are known to provide 
important nursery habitat for many marine fish species and support prawn and crab (e.g. Coral, Blue 
and Swimmer Crab) fisheries (DEWHA 2008). Coastal mangrove (and associated algal mat habitat) 
are sites of nitrogen fixation and nutrient recycling, providing nutrients in shallower waters that are 
transported across the shelf via currents and tides (DEWHA 2008). 

Saltmarshes are terrestrial halophytic (salt-adapted) ecosystems that mostly occur in the upper-
intertidal zone. They are typically dominated by dense stands of halophytic plants such as herbs, 
grasses and low shrubs. The diversity of saltmarsh plant species increases with increasing latitude (in 
contrast to mangroves). The vegetation in these environments is essential to the stability of the 
saltmarsh, as they trap and bind sediments. The sediments are generally sandy silts and clays, and 
can often have high organic material content. Saltmarshes provide a habitat for a wide range of both 
marine and terrestrial fauna, including infauna and epifaunal invertebrates, fish and birds. 

These two types of habitat are common within the widespread tidal flats and wetland habitats along 
the Pilbara coast. The closest mangrove habitat to the Amulet Development occurs within the 
Dampier Archipelago, but larger expanses are found around Port Hedland, north of Onslow and 
within Exmouth Gulf (Figure 5-7). Saltmarsh habitat is widespread along most of the Pilbara coast 
(Figure 5-7). The mangroves of the southwest Exmouth Gulf (e.g. Heron Point, Bay of Rest) are 
considered regionally significant with a very high conservation value (EPA 2001, Oceanwise 2019). 
The larger expanse of mangroves and saltmarsh habitat on the eastern side of Exmouth Gulf 
coincides with the Exmouth Gulf East wetland (Section 5.4.3.3).  

5.4.3.2.1 Subtropical and Temperate Coastal Saltmarsh 

The EPBC Act provides for the listing of threatened ecological communities (TECs), and these are 
considered as MNES under the EPBC Act. 

The Subtropical and Temperate Coastal Saltmarsh ecological community occurs within a relatively 
narrow margin of the Australian coastline, within the subtropical and temperate climatic zones south 
of the South-east Queensland IBRA bioregion boundary at 23° 37' latitude along the east coast and 
south of (and including) Shark Bay at 26° on the west coast (DSEWPaC 2013b). 

The physical environment for the ecological community is coastal areas under regular or 
intermittent tidal influence. In southern latitudes saltmarsh is often the main vegetation-type in the 
intertidal zone and commonly occurs in association with estuaries (Adam 2002; Fairweather 2011). It 
is typically restricted to the upper-intertidal environment, occurring in areas within the astronomical 
tidal limit, often between the elevation of the mean high tide and the mean spring tide (Saintilan et 
al. 2009). 

The Coastal Saltmarsh ecological community consists mainly of salt-tolerant vegetation (halophytes) 
including grasses, herbs, sedges, rushes and shrubs. Succulent herbs, shrubs and grasses generally 
dominate, and vegetation is generally of less than 0.5 m height (with the exception of some reeds 
and sedges) (Adam 1990). Many species of non-vascular plants are also found in saltmarsh, including 
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epiphytic algae, diatoms and cyanobacterial mats (Adam 2002; Fotheringham and Coleman 2008; 
Green et al. 2012; Millar 2012). 

The ecological community is inhabited by a wide range of infaunal and epifaunal invertebrates, and 
low-tide and high-tide visitors such as prawns, fish and birds (Adam 2002; Saintilan and Rogers 
2013). It often constitutes important nursery habitat for fish and prawn species. The dominant 
marine residents are benthic invertebrates, including molluscs and crabs that rely on the sediments, 
vascular plants, and algae, as providers of food and habitat across the intertidal landscape (Ross et 
al. 2009). 

Small isolated patches of the subtropical and temperate coastal saltmarsh habitat have been 
mapped along the WA coast (Figure 5-8). 

5.4.3.3 Wetlands 

Under the Ramsar Convention, wetland types have been defined to identify the main wetland 
habitats. The classification system uses three categories (with several wetland types within each): 
marine/coastal, inland, and human-made. The classification of a marine/coastal wetland is extensive 
and includes those wetlands that while predominantly based inland have some form of connection 
with the coast and/or marine waters. A similar classification system is used for the wetlands 
recognised as being nationally important. 

One marine/coastal Wetlands of International Importance (Ramsar Wetland) has been identified 
within the EMBA: Eighty-mile Beach (Table 5-3, Figure 5-9, Appendix A). A summary of the ecological 
character of the Ramsar wetland is provided in Section 5.4.3.3.1. 

Nine marine/coastal wetlands of national importance have been identified within the EMBA; the 
closest to the Amulet Development is the Leslie Saltfields System (north of Port Hedland), ~205 km 
for the expected position of the MOPU (Table 5-3, Figure 5-9).  

None of the marine/coastal wetlands occur within any of the sub-areas (Project, Light or 
Hydrocarbon) (Table 5-3, Figure 5-9). 

Table 5-3 Presence of Wetland Habitats within the Amulet Development EMBA 

Wetland EMBA Project Area Light Area Hydrocarbon 
Area 

International Importance* 

Eighty-mile Beach V X X X 

National Importance 

De Grey River V X X X 

Eighty Mile Beach System V X X X 

Exmouth Gulf East V X X X 

Hamelin Pool V X X X 

Lake MacLeod V X X X 

Learmonth Air Weapons Range ς Saline 
Coastal Flats 

V X X X 

Leslie Saltfields System V X X X 

Mermaid Reef V X X X 

Shark Bay East V X X X 

V = Present within area; X = not present within area; *= Matter of National Environmental Significance 
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5.4.3.3.1 Ecological character of the Eighty-Mile Beach Ramsar wetland 

The Eighty-mile Beach Ramsar site is located between Port Headland and Broome (WA) and is made 
up of Eighty-mile Beach and Mandora Salt Marsh (~40 km to the east).  

Eighty-mile Beach is a large (220 km) linear sand coast. The boundary of the Ramsar site along the 
beach is defined by the tide, extending from Mean Low Water to 40 m above Mean High Water. The 
intertidal zone is comprised of a large expanse of intertidal mudflats (up to 4 km wide at the lowest 
tides) and a narrow strip at the landward edge of coarser quartz sands. The site is bounded by 
coastal dunes to the east. The discontinuous linear floodplain immediately inland of the frontal sand 
dunes, are predominantly outside the Ramsar boundary. Mandora Salt Marsh includes two large 
seasonal wetlands and a series of small permanent mound springs. 

A summary of ecological character of the Ramsar site (Table 5-4) has been extracted from Hale and 
Butcher 2009. 

Table 5-4 Ecological Character of Ramsar Wetlands 

Ramsar Wetlands ς Ecosystem Components, Processes and Services 

Eighty-mile Beach 

Ecosystem components and processes: 

¶ Climate: Semi-arid monsoonal with a prolonged dry period, >80% of rainfall in the wet season 
(December to March). High inter-annual variability. High occurrence of tropical cyclones.  

¶ The Beach: 

o Geomorphology: Extensive intertidal mudflats comprised of fine-grained sediments. Site is backed 
by steep dunes comprised of calcareous sand.  

o Hydrology: Macro-tidal regime. No significant surface water inflows. Groundwater interactions 
unknown (knowledge gap). 

o Primary production and nutrient cycling: Data deficient, but organic material deposited from ocean 
currents driving the system through bacterial or microphytobenthos driven primary production.  

o Invertebrates: Large numbers and diversity of invertebrates within the intertidal mudflat areas.  

o Fish: Data deficient, but anecdotal evidence of marine fish (including sharks and rays) using 
inundated mudflats.  

o Waterbirds: Significant site for stop-over and feeding by migratory shorebirds. Regularly supports 
>200,000 shorebirds during summer and >20,000 during winter. High diversity with 97 species of 
waterbird recorded from the beach. Regularly supports >1% of the flyway population of 20 species.  

o Marine turtles: Significant breeding site for the Flatback Turtle.  

¶ Mandora Salt Marsh: 

o Geomorphology: Wetland formation dominated by alluvial processes. Wetlands were once a part 
of an ancient estuary. Freshwater springs have been dated at 7,000 years old. 

o Hydrology: Walyarta, East Lake and the surrounding intermittently inundated paperbark thickets 
are inundated by rainfall and local runoff. Extensive inundation occurs following large cyclonic 
events. Salt Creek and the Mound springs are groundwater fed systems through the Broome 
Sandstone Aquifer. 

o Water quality: Most wetlands are alkaline reflecting the influence of soils and groundwater. Salinity 
is variable, mound springs are fresh, Salt Creek hyper-saline and Walyarta variable with inundation. 
Nutrient concentrations in groundwater and groundwater fed systems are high. 

o Primary production and nutrient cycling: Data deficient. However, evidence of boom and bust cycle 
at Walyarta with seasonal inundation. 

o Vegetation: Inland mangroves (Avicennia marina) lining Salt Creek are one of only two occurrences 
of inland mangroves in Australia. Paperbark thickets dominated by the saltwater paperbark 
(Melaleuca alsophila) extend across the site on clay soils which retain moisture longer than the 
surrounding landscape. Samphire (Tecticornia spp.) occurs around the margins of the large lakes. 
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Ramsar Wetlands ς Ecosystem Components, Processes and Services 

Freshwater aquatic vegetation occurs at Walyarta when inundated and at the mound spring sites 
year-round. 

o Invertebrates: Data limited, but potentially unique species. 

o Waterbirds: Significant site for waterbirds and waterbird breeding, particularly during extensive 
inundation events. 66 waterbirds recorded. Supports >1% of the population of at least two species. 
Breeding recorded for at least 24 species. 

Ecosystem services: 

¶ Provisioning serviceςFreshwater: The freshwater springs at Mandora Salt Marsh provide drinking water 
for livestock.  

¶ Provisioning serviceςGenetic resources: Plausible, but as yet no documented uses.  

¶ Regulating serviceς Climate regulation: Plausible, but data deficient. 

¶ Regulating serviceςBiological control of pests: Evidence that many of the shorebirds feed on the 
adjacent pastoral land and that the incidence of 2.88 million Oriental Pratincole coincided with locusts 
in almost plague proportions, upon which the birds fed.  

¶ Cultural ServicesςRecreation and tourism: The beach portion of the site is important for recreational 
fishing, tourism, bird watching and shell collecting. 

¶ Cultural ServicesςSpiritual and inspirational: Spiritually significant for the Karajarri and Nyangumarta 
and contain a number of specific culturally significant sites. The site has inspirational, aesthetic and 
existence values at regional, state and national levels. 

¶ Cultural ServicesςScientific and educational: Mandora Salt Marsh and Eighty-mile Beach have been the 
site of a number of significant scientific investigations. In addition, Eighty-mile Beach is a significant site 
for migratory shorebird monitoring and is currently part of the Shorebirds 2020 program. 

¶ Supporting services: As evidenced by the listing of the Eighty-mile Beach Ramsar site as a wetland of 
international importance. The system provides a wide range of biodiversity related ecological services 
critical for the ecological character of the site including  

o containing a diversity of wetland types 

o supporting significant numbers of migratory shorebirds 

o supporting significant wetland bird breeding 

o supporting Flatback Turtle breeding. 
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Figure 5-6 Shoreline Types 
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Figure 5-7 Known Mangrove and Saltmarsh Habitat 
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Figure 5-8 Subtropical and Temperate Coastal Saltmarsh Threatened Ecological Community 
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Figure 5-9 Internationally (Ramsar) and Nationally Important Wetlands 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































