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Environment Plan Summary

This Environment Plan (EP) Summary has been prepared from material provided in this EP. This summarises the
items as required by Regulation 11(4) of the Commonwealth Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009.

EP Summary Material Requirement Relevant Section of EP
Detalils of the titleholder's nominated liaison person for the activity Section 1.6

The location of the activity Section 3.2

A description of the activity Section 3

A description of the receiving environment Section 4

Consultation already undertaken and plans for ongoing consultation Section 5

Section 7
Details of the environmental impacts and risks Section 8
Section 9
Section 7
The control measures for the activity Section 8
Section 9
The. arrangements for ongoing monitoring of the titleholder’s Section 10
environmental performance
Response arrangements in the oil pollution emergency plan Section 9 and Appendix G
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1 Introduction

1.1 Overview of Proposed Activity

BHP Petroleum (Australia) Pty Ltd (BHP) proposes to undertake riserless light well intervention (LW1) activities
in relation to the Crosby-3H1 well located in production licence area WA-42-L in Commonwealth waters, which
forms part of the Pyrenees Development. The Pyrenees Development covers crude production from fields
located in both WA-42-L and neighbouring WA-43-L.

Crosby-3H1 is a dual-lateral well originally drilled in 2010 with a second lateral drilled in November 2015. In
order to reduce excessive water production from the dual-lateral well, BHP proposes to isolate the water
producing lower lateral to enable the remaining upper lateral to increase the oil production performance. The
common term given to this technique applied to solve excessive unwanted water production is water shut-off.
The LWI activities will be undertaken using a light well intervention vessel to establish on the well and conduct
the intervention activities utilising riserless subsea intervention equipment and wireline technology. The LWI
activities will be short in duration, with the LWI vessel expected to be on location in the production licence area
for up to 14 days, contingent on weather conditions and unforeseen circumstances. To account for potential
delays or schedule changes, the environmental assessment encompasses the petroleum activity occurring at
any time between 01 September 2020 and 31 January 2021. The earliest expected start time is September
2020, pending vessel/equipment availability and environmental approval. The LWI activities from here on will
be referred to as the petroleum activity and form the scope of this EP. A detailed description of the activity is
provided in Section 3.

BHP is acting as the operator on behalf of the Pyrenees Joint Venture Partners for the Crosby reservoir within
production permit WA-42-L.

e  BHP Petroleum (Australia) Pty Ltd; and
e  Santos WA Energy Ltd.

1.2 Defining the Petroleum Activity

The petroleum activity to be undertaken in Petroleum Production Licence WA-42-L comprises conducting
subsea LWI on the Crosby-3H1 well, which are petroleum activities as defined in Regulation 4 of the
Environment Regulations. As such an EP is required under the Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2009 (referred to as the Environment Regulations), administered by the
National Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA).

1.3 Purpose of this Environment Plan

In accordance with the objectives of the Environment Regulations, the purpose of this EP is to demonstrate
that:

e the potential environmental impacts and risks from planned (routine and non-routine) activities and
unplanned events (including emergency situations) of the petroleum activity are identified and
described,;

e appropriate management controls are implemented to reduce impacts and risks to a level that is ‘as low
as reasonable practicable’ (ALARP) and acceptable;

e the petroleum activity is carried out in a manner consistent with the principles of ecologically sustainable
development (as defined in Section 3A of the Environment Protection and Biodiversity Conservation Act
1999 (Cwith) (EPBC Act)).

The EP describes the process used by BHP to identify and evaluate potential environmental impacts and risks
arising from the petroleum activity, and defines environmental performance outcomes, performance standards
and measurement criteria to be applied to manage the impacts and risks to ALARP and acceptable levels.
This EP includes an implementation strategy for the monitoring, audit, and management of the petroleum
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activity to be performed by BHP and its contractors. The EP documents and considers consultation with
relevant authorities, persons and organisations.

1.4 Scope of this Environment Plan

The scope of this EP covers the activities described in Section 3. The spatial boundary of the petroleum activity
has been described and assessed using the operational area that encompasses a radius of 500 m from the
Crosby-3H1 well centre while the LWI vessel is on location at the well. The extent of the Operational area has
been defined based on the physical footprint of the LWI activities detailed in this EP.

The scope of this EP does not include the movement of the LWI vessel outside of the operational area (e.qg.
travel to and from Permit Area WA-42-L). These activities will be undertaken in accordance with other relevant
maritime and aviation legislation, most notably, the Navigation Act 2012 (Cwlth) and Civil Aviation Act 1988
(Cwlth).

1.5 Overview of HSE Management System

All BHP controlled activities associated with the petroleum activity will be conducted in line with:

e  BHP Charter (Appendix A);

e  BHP Environment and Climate Change — Our Requirements;

e  BHP Health, Safety, Environment and Community (HSEC) Management Standards;
e  BHP Wells and Seismic Delivery (W&SD) Management System;

e  BHP Australian Production Unit (APU) Management System; and

e  Any specific commitments laid out in this EP.

All Petroleum sites must maintain up-to-date practices that adhere to the requirements contained in the
Petroleum HSE Management System Framework and HSE Standards. Activity-specific environmental
Management Measures specific to the LWI activities are implemented through this EP.

1.6 Titleholder Details

The nominated Titleholder for this activity is BHP Billiton Petroleum (Australia) Pty Ltd, on behalf of the
Pyrenees Joint Venture Partners for the Crosby reservoir within production permit WA-42-L:

e  BHP Billiton Petroleum (Australia) Pty Ltd; and
e  Santos WA Energy Ltd.

BHP has exploration, development, and production activities in more than a dozen countries around the globe,
including a significant deep water position in the Gulf of Mexico, as well as operations in Australia, the United
Kingdom, Trinidad and Tobago, Algeria and Pakistan. BHP’s Australian assets include:

e Macedon Gas Plant — Natural gas and Condensate (Operator);
e  Bass Strait — Crude oil, condensate, LPG and natural gas (Non-operator); and
e  North West Shelf — Crude oil, condensate and LNG (Non-operator).

In accordance with Regulation 15(1) of the Environment Regulations, details of the titleholder are provided in
Table 1-1.
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Table 1-1: Titleholder details

Name BHP Billiton Petroleum (Australia) Pty Ltd

Business address 125 St Georges Terrace, Perth, Western Australia 6000
Telephone number +61 8 6321 0000 or 1300 554 757 (Switchboard)

Email address Reception.Perth@bhp.com

ACN 39 006 923 879

In accordance with Regulation 15(2) of the Environment Regulations, details of the titleholder’'s nominated
liaison person are provided in Table 1-2.

Table 1-2: Titleholder nominated liaison person

Name Francis Bolzan

Position Operations Manager APU

Business address 125 St Georges Terrace, Perth, Western Australia 6000
Telephone number +61 8 6321 0000 or 1300 554 757 (Switchboard)

Email address Reception.Perth@bhp.com

In the event of any change in the titleholder, a change in the titieholder's nominated liaison person or a change
in the contact details for either the titleholder or the liaison person, BHP will notify the regulator in writing in
accordance with Regulation 15(3) of the Environment Regulations.
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2 Legislative Framework

2.1 Commonwealth Legislation

Environmental aspects of petroleum activities in Australian Commonwealth waters are controlled by two main
statutes, the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) and the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). Each of these, as applicable to the Crosby-
3H1 LWI activities, is described in the following sections. There are also a number of applicable
Commonwealth and West Australian statutes and regulations, International Agreements and Conventions and
other applicable standards, guidelines and codes under which the activities are implemented. These are listed
in Appendix B of this EP.

2.1.1 Offshore Petroleum and Greenhouse Gas Storage Act (2006)

The OPGGS Act provides the regulatory framework for all offshore exploration and production activities in
Commonwealth waters (those areas beyond three nautical miles from the Territorial sea baseline and with the
Commonwealth Petroleum Jurisdiction Boundary). The Offshore Petroleum and greenhouse Gas Storage
(Environment) Regulations (referred to as the Environment Regulations) have been made under the auspices
of the OPGGS Act for the purposes of ensuring (as described in section 3) “...that any petroleum activity or
greenhouse gas activity carried out in an offshore area is:

e carried out in a manner consistent with the principles of ecologically sustainable development set out in
section 3A of the EPBC Act; and

e carried out in a manner by which the environmental impacts and risks of the activity will be reduced to
as low as reasonably practicable; and

e  carried out in a manner by which the environmental impacts and risks of the activity will be of an
acceptable level’.

This EP meets the requirements of the Environment Regulations by providing a plan that:

e |s appropriate for the nature and scale of the activity;

e Demonstrates that the environmental impacts and risks of the activity will be reduced to as low as
reasonably practicable (ALARP);

e Demonstrates that the environmental impacts and risks of the activity will be of an acceptable level,

e  Provides for appropriate environmental performance outcomes, environmental performance standards
and measurement criteria;

e Includes an appropriate implementation strategy and monitoring, recording and reporting arrangements;

e Does not involve the activity or part of the activity, other than arrangements for environmental
monitoring or for responding to an emergency, being undertaken in any part of a declared World
Heritage property with the meaning of the EPBC Act; and

e  Demonstrates that:
o an appropriate level of consultation, as required by Division 2.2A, has been carried out;
o the measures (if any) adopted, or proposed to adopt, because of consultations are appropriate; and

o complies with the OPGGS Act and the Environment Regulations.

2.1.2 Environment Protection and Biodiversity Conservation Act 1999

Under the Commonwealth government streamlining arrangements, the National Offshore Petroleum Safety
and Environmental Management Authority’'s assessment of this EP provides an appropriate level of
consideration of the impacts to matters of national environmental significance (MNES) protected under Part 3
of the EPBC Act.
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2.2 State Legislation

In the event of a hydrocarbon release from a loss of well control or a tank rupture from a vessel collision, there
is the potential for the spill to impact on State waters and/ or shorelines. Relevant state legislation in listed in
Appendix B.

2.3 Environmental Guidelines, Standards and Codes of Practice

A number of international codes of practice and guidelines are relevant to environmental management of the
petroleum activity. Those considered most relevant are listed in Appendix B.
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3 Description of Activity

3.1 Overview

This section has been prepared in accordance with Regulation 13(1) of the Environment Regulations, and
describes the petroleum activity to be performed under this EP.

BHP proposes to undertake riserless light well intervention (LW1) activities in relation to the Crosby-3H1 well
located in Permit Area WA-42-L in Commonwealth waters, which forms part of the Pyrenees Development.
The Pyrenees Development covers crude production from fields located in both WA-42-L and neighbouring
WA-43-L. Crosby-3H1 is a dual-lateral oil well. The well was originally drilled in 2010 and was re-entered in
November 2015 to convert to the current dual-lateral configuration. The well requires artificial gas lift operation
in order to produce from the well. In order to reduce excessive water production from the dual-lateral well, BHP
proposes to isolate the water producing lower lateral to advantage the upper lateral and increase oil production
performance. The common term given to this technique applied to solve excessive unwanted water production
is water shut-off. The LWI activities will be undertaken utilising a riserless light well intervention vessel to
establish on the well and undertake the intervention activities utilising subsea intervention equipment and
wireline technology.

3.2 Location

The proposed activities will occur in Petroleum Production Licence WA-42-L located in Commonwealth waters
on the North West Shelf of Western Australia (WA) (Figure 3-1). The location coordinates of the Crosby-3H1
well are provided in Table 3-1. The closest landfall is the North West Cape peninsula, Exmouth, approximately
27 km to the south-east. The water depth in the operational area is approximately 200 m, with the Crosby-3H1
well located in 197 m.

Table 3-1: Location coordinates for petroleum activity

Approx. Water Production
Depth (m) Licence

Latitude Longitude

Crosby-3H1 197 m 21°32'43.063"S | 114°05'42.504" E WA-42-L

3.3 Operational Area

The operational area for the petroleum activity is a 500-m radius around the Crosby-3H1 well. The operational
area sets the spatial boundary within which activities described in this EP will occur, as shown in Figure 3-3.

3.4 Pyrenees Development Infrastructure

The location of subsea infrastructure for the Pyrenees Development is shown on Figure 3-2. The subsea
infrastructure that falls within the operational area is listed in Table 3-2.

The Pyrenees Development was referred to the Department of the Environment and Energy (DoEE) (formerly
the Department of Environment) under the EPBC Act in March 2005 (referral number 2005/2034). A Draft
Environmental Impact Statement (EIS) was prepared and released for public consultation in September 2005.
The scope of the EIS included development of the Pyrenees oil fields for oil production and associated
infrastructure, as well as future infill drilling and installation of infrastructure to link known fields and other
unknown fields within the notional Pyrenees Development Area. The final EIS was submitted to the
Commonwealth Minister for the Environment and Heritage for assessment in February 2006 together with an
EIS Supplement to address the issues raised by stakeholders. Approval of the Pyrenees Development, subject
to conditions, was granted by the Minister on 26 April 2006 (Environment Minister, 2006). A list of the conditions
for the Pyrenees Development, with those relevant to the petroleum activity covered under this EP is provided
in Appendix C.
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Table 3-2: Location of subsea infrastructure in the operational area and the Pyrenees Facility

Facility/ Well/ Infrastructure

Description

Coordinates

- Pyrenees Venture Floating Storage and E: 201 298 m
PrEEEs el Offloading (FPSO) facility N: 7 615 199 m
Jumper runs from the NE side of the XT to
Crosby-3H1 6" production jumper Crosby manifold-2 N/A
Length: 103 m; Volume 1.88 m®
Cro-3H1 2.5" gas lift jumper Jumper to Crosby manifold-2 N/A
Length: 115 m; Volume: 0.36 m3
Electrical flying lead (EFL) and Electro/ hydraulic control leads N/A
Hydraulic flying lead (HFL) No hydrocarbons
Crosby manifold-2 Crosby manifold-2 E: 199 085
(Crosby south) N: 7 614 742
Crosby-4H2 well Subsea tree E: 199 058
N: 7 614 699
Cro-4H2 6" production jumper Jumper to Crosby manifold-2 N/A
Length: 90 m; Volume: 1.64 m?®
Cro-4H2 2.5" gas lift jumper Jumper to Crosby manifold-2 N/A
Length: 65 m; Volume: 0.21 m?
4" gas lift flowline (K) FPSO to Ravensworth manifold-2 N/A
Length: 3,595 m; Volume: 29.1 m?
8" Ravensworth production/test flowline (G) | Ravensworth manifold-2 to FPSO N/A
Length: 3,547 m; Volume:115 m®
10" Ravensworth production flowline (A) Ravensworth manifold-2 to FPSO N/A
Length: 3,490 m; Volume: 176.8 m®
EHU-02b & 03 Electro/ hydraulic control umbilical N/A
No hydrocarbons
4" gas lift flowline (N) Crosby manifold-2 to manifold-1 N/A
Length: 2,156 m; Volume: 17.5 m®
8" Croshy production/test flowline (E) Crosby manifold-2 to manifold-1 N/A
Length: 2,178 m; Volume: 70.6 m®
8" Crosby production flowline (D) Crosby manifold-2 to manifold-1 N/A
Length: 2,266 m; Volume: 72.2 m?3
UTA 3-1 Umbilical termination assembly E: 199 053 m
No hydrocarbons N: 7 614 624 m
C-SDU2 Umbilical termination assembly E: 199 087 m
No hydrocarbons N: 7 614 623 m
CM2-HBJ Hydraulic bridging jumper E: 199 109 m
No hydrocarbons N:7 614 633 m
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Figure 3-1: Production licence WA-42-L and Crosby-3H1 operational area
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Figure 3-3: Crosby-3H1 LWI operational area in relation to Pyrenees FPSO
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3.5 Timing and Duration

The earliest expected commencement date for the Crosby-3HI LWI activities is September 2020, although for
contingency purposes due to vessel availability and weather constraints, this EP allows for the petroleum
activity to occur any time between 01 September 2020 and 31 January 2021.

The LWI activities will be short in duration, with the LWI vessel expected to be on location in the production
licence area for up to 14 days, contingent on weather conditions and unforeseen circumstances. The activities
will take place 24 hours a day, 7 days a week.

3.6 Project Vessel

3.6.1 Vessel Details

The LWI activities will be completed from a subsea operational support vessel. Specifications of the vessel are
provided in Table 3-3.

Table 3-3: Vessel specifications

Vessel Specifications

Owner Sapura Energy Offshore

Vessel Name SapuraKencana Constructor

Vessel Type MP Subsea Operational Support Vessel
IMO Number 9392705

DWT (tonnes) 6,200

Length (m) 117.30

Breadth (m) 22.00

Maximum Draft (m) | 7.5

Accommodation 120 persons

3.6.2 General Vessel Operations

The vessel will be subject to BHP’s Marine Management Procedure. All required audits and inspections will
assess compliance with the laws of the international shipping industry, which includes safety and
environmental management requirements, and maritime legislation including International Convention for the
Prevention of Pollution from Ships 1973 as modified by the Protocol of 1987 (MARPOL) and other International
Maritime Organisation (IMO) standards.

The vessel will display navigational lighting and external lighting, as required for safe operations. Lighting
levels will be determined primarily by operational safety and navigational requirements under relevant
legislation, specifically the Navigation Act 2012. The vessel will be lit to maintain operational safety on a 24-
hour basis.

The vessel will be equipped with two Work Class remotely operated vehicles (ROVs), well intervention
equipment, a helideck, moon pool and accommodation for 120 persons. The vessel will not anchor in the
operational area, instead using dynamic positioning (DP) to maintain position near the well centre. DP uses
satellite navigation and radio transponders in conjunction with thrusters to maintain the position.

3.6.3 Vessel Mobilisation

The LWI vessel will mobilise to the operational area from Dampier, in accordance with biosecurity and marine
assurance requirements.
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3.6.4 Vessel Refuelling

Owing to the short duration of the activity (up to 14 days, dependent on weather conditions and unforeseen
circumstances), vessel refuelling is not planned to occur during the petroleum activity.

3.6.5 Helicopter Crew Change

Helicopters will be used for medevac. Due to the short duration of the petroleum activity, crew change is not
planned. However, if necessary crew changes will be performed using helicopters. Helicopter operations within
the operational area are limited to helicopter take-off and landing on the helideck.

3.6.6 Remotely Operated Vehicles

The LWI vessel will be equipped with two Work Class remotely operated vehicles (ROVs) deployed by an
integrated launch and recovery system (LARS). The ROVs are linked to the vessel by a neutrally buoyant
tether and a load carrying umbilical cable along with their management systems. The ROV systems will be
maintained and operated by a specialised contractor on-board the vessel.

The ROVs are equipped with lights and can be fitted with various tools and camera systems to capture and
record live (via video feed) and still (photographic) imagery of the subsea equipment and immediate
surrounding environment.

3.7 Well Intervention

3.7.1 Light Well Intervention Device

The subsea intervention device (SID) (Figure 3-4) selected for operations is designed to be deployed in two
sections. It provides two pressure containing lubricator sections that allow the deployment of wireline / electric
line or slickline tool strings subsea without the requirement of running a rigid riser system back to the surface.
The SID interfaces to the subsea Xmas Tree (XT) by means of a standard XT connector incorporating an inner
sleeve that seals into the XT internal tree cap. The system is designed to ensure that there are a minimum of
two well barriers available during well intervention. The system is also designed to secure the well by shutting
in additional barriers through manual or autonomous emergency shutdown.

3.7.2 Upper SID

The upper SID system including the slickline and electric line mandrels have the following components and
features:

e  Slickline mandrel — latches and seals into the upper SID latch providing the primary external seal
between wellbore and the environment whilst providing a wire entry point into the well. A pressure
controlled packer assembly contains internal well pressure against the wire.

e  Electric line mandrel (grease injection head) — like the slickline mandrel, latches and seals into the
upper SID latch providing a primary external seal. A series of internal grease tubes and injection points
maintain a dynamic seal against wellbore pressure for the deployments of more sophisticated
toolstrings requiring electrical communication to surface.

e  Both electric line and slickline mandrels contain the following features:

o  Dual pack-off — provides a dual elastomeric seal with an additional high pressure injected grease
seal to control wellbore pressure.

o Integral tool catcher prevents the toolstring from falling downhole by retaining the rope socket
attached to the upper end. The tool catcher fails to the ‘catch’ position.

o Integral chemical injection — ability to inject chemical directly onto the wire for hydrate
management.

o Ball safety check — prevents hydrocarbon pressure release in the event of a wire failure.
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e Head-latch connector — provides subsea entry to the lubricator for wireline tooling by permitting subsea
release of the mandrels. A safety pressure lock prevents release of the head-latch connector assembly
when well bore pressure is present.

e  Shear seal ram blowout preventer — wire cutting and sealing capability.

e  Upper lubricator — tubular sections that provide pressure-containing envelope for housing the toolstring
in conjunction with lower lubricator. The lower lubricator is part of the lower SID.

3.7.3 Lower SID

The lower SID system provides a connection point for the upper SID and a means of connection to the XT
assembly via purpose built interface. The main features are as follows:

e  Mid-latch connector — interface to the upper SID for mechanical and hydraulic communication, fitted with
a pressure lock.

e  Lower lubricator — same as upper lubricator section.

e Tool trap — hydraulically opened flapper trap to prevent wireline tools from running in hole until required.
The tool trap is also used as a reference point for downhole toolstrings.

e |solation gate valve — a hydraulically operated fail as is gate valve to provide a working wellbore barrier
during well intervention operations, used to allow change-out of toolstrings.

e  Dual ram blowout out preventer (BOP) — a dual ram BOP trimmed with a variety of wireline and a bi-
directional sealing ram to provide pressure control during wire in hole operations.

e  XT connector — provides mechanical dual barrier connection between the SID and the XT.

e  Subsea control unit (SCU) — oil-filled pressure compensated control cabinet containing all the solenoid
valves and solenoids required to function the SID and well equipment.

e  Subsea electronics module (SEM) — oil-filled pressure compensated control cabinet containing all the
electronics that control the solenoids required to function the SID and well equipment; also controls
battery charger and pressure transducer interface.

e Umbilical interface — connection point for the control umbilical providing electrohydraulic feed to the SID
and client equipment. The connection has a release mechanism that relies on a bolt that breaks under
tension. This release is automatically activated in the event of a specific level emergency shut-down.

e ROV panel — providing override of the critical well control barriers within the SID system; also houses
test lines for critical seals.

e  Subsea accumulators — providing sufficient stored hydraulic pressure to close all well control barriers in
the event of emergency shut down or disconnection.

e Grease pump box subsea grease pump to allow for large, rapid adjustments to the flow and pressure
supplied to the dynamic grease seal in the electric line mandrel.

e  Protection frame — providing protection, guidance and mounting for the SID system components during
deployment and recovery.

3.7.4 Flush Return System

The flush return (FR) system provides a means of flushing the lubricator contents back to the hydrocarbon-
handling package on deck of the vessel. This is done before returning the wireline mandrel to surface to ensure
that no wellbore fluid is released to the environment from hydrocarbon-contaminated toolstrings or lubricator
bores. An additional function of the FR system allows for the use of the pumps on the vessel to pressure test
barriers, equalise pressure across valves and Kill the well if required. The system also includes an optional 2"
kill line, which would be run should well kill capability be required. The main components of the FR system are
as follows:

e FR umbilical — four-line umbilical back to surface to provide circulation and well kill facility connected to
the choke manifold and hydrocarbon handling equipment on deck.
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e  FR umbilical termination — connection point for the umbilical. This connection point is for both the
controls umbilical and the FR umbilical. A manual disconnect and reconnect facility also exists.

e FRvalves — fail closed valves and pipe work within the SID system to allow circulation operations.

e  The system is configured to have dual barriers for additional safety and environmental protection. This
is complimented by an additional pressure rated choke manifold system on the surface that is part of the
hydrocarbon handling system.

e  Pumping spread — capable of pumping fluids for flushing and well kill at a rate of up to 6-8 barrels per
minute (bpm);

e Kill line — single 2" downline to allow higher flow of fluid into the wellbore through tree connector
crossover.

e Kill line termination — connection point for the Kkill line, kill fail closed valves and pipe work within the SID
system to allow well kill operations.

e  The system is configured to have dual barriers for additional safety and environmental protection.

The FR system in conjunction with the hydrocarbon handling system on the vessel provides well barrier and
pressure control redundancy for surface and subsea systems combined and in isolation ensuring that all
operational and emergency shut-down scenarios have a minimum of two independent verified, available
barriers between pressure source and environment. This is further enhanced by strictly controlled operating
procedures conducted by competent and qualified personnel. Some of the components within the flush, return
and Kill system and the well service pump are hired from specialist vendors on a project-by-project basis.
Some of this equipment has been deemed a safety critical element. Accordingly, the hired equipment must
meet agreed standards.

3.7.5 Lubricator Flushing of System to Surface

Hydrocarbons, in the form of hydrocarbon-contaminated flushing returns, are handled on the vessel by a
dedicated system consisting of a choke manifold, deck connection piping, separator and cold vent boom. The
flushed lubricator fluids are transferred to surface through the FR umbilical to the FR reeler with the outlets
connected directly to the choke manifold on deck.

The flushing, return and kill umbilicals have subsea and surface isolation valves which will be closed when the
BOP valves or other well barriers are opened on the well and conversely the BOP valves or other well barriers
will be closed when any of these outlet isolation valves are opened to bleed the lubricator back to surface. The
volume flushed at any one time is limited to the volume of the SID lubricator.

During a lubricator flushing operation where the well is completely isolated and barriers tested from the
direction of pressure before displacement of fluid, controlled circulation within the lubricator with a known
guantity of water-glycol mix is carried out. The volume of the lubricator is 0.384 m? hence with the worst-case
of total lubricator volume stored as gas then bled back to surface at well pressure, the volume of stored gas
brought to the surface and fed through the separator would be less than 0.4 m3.

The equipment used for hydrocarbon handling is rated for full working pressure of the system; however, the
operating procedures limit the lubricator flushing operations to controlled pressures by means of well isolation
and choke manifold.

During lubricator flushing operations if an emergency shut-down situation occurs then isolation barriers are
automatically effected using accumulated pressure stored subsea after activation of the relevant emergency
shut-down button.

Typically, international bulk carriers (IBC) or tote tanks stored on the vessel deck are used to contain the
flushed lubricator fluids returned to surface from the separator.
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Figure 3-4: Typical subsea intervention device

3.7.6 Well Intervention Operations

Well intervention is a collective expression for the deployment of tools, chemical fluids, and equipment in
completed wells. Well intervention activities are expected to include the following sequence of operations:

Prior to Mobilisation:

As recommended by industry standards the planned LWI package will be used in conjunction with BHP
owned equipment to perform a full Extended Factory Acceptance Test (EFAT) where all critical interfaces will
be made up and tested to verify system compatibility.

Mobilise LWI Vessel to Operational Area
e  The LWI system will be installed onto the vessel in Dampier Port and a full integration test of equipment
completed. Once compliant with BHP and required standards a ready to sail certificate will be issued to

the Vessel contractor allowing departure to the Crosby-3H1 well within the Pyrenees field. As required
DP and similar vessel requirement testing will be performed at a suitable position prior to field entry.
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Handover of Well from FPSO; and Site Survey

e Flowline and gas lift line depressurisation, and establishment of barriers to production systems will have
been completed prior to vessel arrival at Crosby-3H1, allowing permit issue and well handover to vessel
to be completed.

e  Once in position ROVs will be launched to conduct scopes including:

1. Perform an as found survey and identify any issues or hazards
2.  Remove non-sealing debris cap from the top of the XT.
3. Clean XT gasket seal face using ROV tooling.

Marine Growth Removal

e To achieve step 3 above and prior to undertaking the well intervention activities, it will be necessary to
remove excess marine growth (biofouling) on the subsea XT at the SID connector interface and
production controls umbilical interfaces. Marine growth is removed using an ROV to undertake high-
pressure cleaning (water jetting), brushing, chemical washing or a combination of these:

- Water-jetting — water under high-pressure is used to remove marine growth.
- Brushing — typically using a coarse brush or similar device.

- Calcium wash removal — typical chemical wash fluid BHP utilise is calcium wash manufactured by
McDermid Offshore Solutions.

Upon completion and acceptance of cleaning, the well will be ready for SID installation.

Establish lower and upper SID onto Well

The following steps will be executed to establish the full upper and lower SID assemblies onto the well ready
for wireline entry into the well.

e  Production controls umbilical and electrical flying lead will be removed from tree and placed on a
previously positioned parking frame.

e  Using safe lift zone, the vessel AHC crane will run the lower SID to depth, move over well.
e Lower SID will be lowered to land, lock connector and pressure test barriers.

e Run and establish upper SID and pressure test barriers.

e  Run hydraulic and electrical flying leads from SID to XT and establish control of the XT.

In Well Operations:

e Via TCT (tree cap test) line, pressure will be checked below the ITC plug, and if found, vented to vessel.
e Run wireline/pulling tool and pull internal tree cap (ITC) crown plug.

e Retrieve and re-run stuffing box/grease injection head (GIH) — per standard operating procedures.

e Run wireline/pulling tool and pull tubing hanger crown plug.

e Retrieve and re-run stuffing box/GIH — per standard operating procedures.

e Install tubing hanger bore protection sleeve.

e Retrieve and re-run stuffing box/GIH — per standard operating procedures.

e  ‘Perform full OD equivalent drift run.

e Retrieve and re-run stuffing box/GIH — per standard operating procedures.

e Run and set mechanical wireline plug into lateral 1.

e Retrieve and re-run stuffing box/GIH — per standard operating procedures.
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Close well and demobilise LWI vessel

¢  Run pulling tool and recover tubing hanger bore protection sleeve.

e Retrieve and re-run stuffing box/GIH — per standard operating procedures.

e  Run wireline/pulling tool and install/test tubing hanger crown plug.

e Retrieve and re-run stuffing box/GIH — per standard operating procedures.

e  Run wireline/running tool and install/test internal tree cap crown plug.

e  Perform pressure testing confirming both TH and ITC plugs as well barriers as per BHP Standards.
o Retrieve stuffing box/GIH — per standard operating procedures.

e  Recover upper and lower SID, install debris cap.

e  Return well ready for production by installing production controls umbilical and EFL.

e  Perform as left site survey, sign off permit and hand well back to FPSO.

e  Demobilise LWI vessel to Dampier for removal of LWI equipment.
3.8 Chemical Selection and Assessment

The chemicals required for the well intervention activities will be stored on-board the LWI vessel. All chemicals
that may be operational released or discharged to the marine environment from either planned activities or
unplanned events are accompanied with relevant Safety Data Sheets (SDS). On-board the LWI vessel,
chemical and hydrocarbon containers are stored in dedicated areas. Hazardous chemicals are stored within
bunds or in secure areas to prevent accidental overboard discharges.

The management, approval and control of SDSs must also comply with the requirements outlined in the APU
Hazardous Materials Acquisition Environmental Supplement (AO-HSE-S-0002) and Environmental
Supplement Form (AO-HSE-S-0002-0001), which provides guidance on environmental standards,
assessment process and authorisation for material selection and use. Hazardous chemical proposed for use
intended to be directly or indirectly discharged to the marine environment must be assessed by this process
to reduce the impacts to ALARP. Four steps are followed to determine the acceptability:

1. New material request;

2. Designated Low Ecotoxicity Materials - Offshore Chemical Notification Scheme (OCNS) Gold or Group
E or D (lowest environmental hazard) with no substitution warning. If the chemical does not meet
these criteria, a full risk assessment will be undertaken, as described below;

3. Material Specific Ecotoxicity Assessment:
*  Acute ecotoxicity;
»  Biodegradability; and/or
. Bioaccumulation potential.

4. ALARP Assessment

. Frequency of use, dose concentration and dilution factor of material potentially discharged to the
environment;

. Estimated fate of the material;
. Environmental receptors;
. Assessment of less harmful alternative materials demonstrates, alternatives unavailable;

. Requirement for the material use can be technically justified (cannot be eliminated or
redesigned);
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. Define risk mitigation measures to limit discharge to the environment (i.e. Maximum dose rate or
volume); and

. Measures to ensure risk is monitored and controlled.

Table 3-4 lists the indicative chemicals used on the LWI vessel, their indicative storage inventories on-board
and potential discharge volume.

Table 3-4: Indicative chemical types, storage quantities and discharge volumes

Chemical Purpose/ Uses Anticipated Inventory Indicative
Discharge
Volume
Mono ethylene Hydrate control for 2000 L No planned
glycol (MEG) lubricator flushing fluid ' release
Calcium wash Removal of marine
(scale dissolver) grovvt.h and carbonate 5.000 L 100 L
scale; wellhead/
connector cleaning
Biocide Treatment of
water/seawater that may No planned
100 L
enter wellbore and release
reservoir
Transaqua HT2 Control fluid 5.000 L 100 L
(water-based)
Imperial — Bio- Bio-degradeable
wireline grease wireline grease 1,000L 400 L
Shell Tellus 32 ROV control fluid No planned
S ) 5,000 L
hydraulic oil (oil-based) release

3.9 Contingent Activities

The following subsections present contingency activities that are not planned activities, but which may be
required in the event of operational issues or unforeseen circumstances.

3.9.1 Emergency Disconnect

An Emergency Disconnect Sequence (EDS) may be implemented if the LWIV is required to rapidly disengage
from the well. This can be initiated manually, or autonomously, on loss of power or communications. Examples
of when this system may be initiated include the movement of the LWI vessel outside of its operating circle
(e.g. due to a failure of DP) or the movement of the LWI vessel to avoid a vessel collision (e.g. third-party
vessel on collision course).

EDS aims to leave the XT and SID in a secure condition but may result in a release of small volume of fluids
during the enactment of the disconnect sequence. If required, the valves on the BOP will automatically shear
the wire and shut-in the well upon enactment of the EDS, providing well integrity and sufficient barriers while
the event is rectified. Should the ESD sequence be activated once the cause of the shutdown has been
eliminated (e.g. DP integrity restored, errant vessel has departed location) the LWIV will return to the well and
attempt to recommence operations. Integrity of barriers would be confirmed prior to activity recommencement.
Should the wireline have been sheared or released during the EDS, there will be a need to insert a fishing tool
to recover the sheared wire and recover any lost tooling, prior to the normal work sequence recommencing.

Should vessel move off be unplanned not allowing the EDS to be undertaken and retrieval of umbilical, or
other lines connected to the SID, then breakaway points have been designed into the system so no excessive
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loading is applied to the well, wire would be cut or released and removed from the well allowing the ball check
valve at the top of the SID to activate and seal the well.
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4  Description of Environment

The purpose of this section is to address the requirements of Regulation 13(2) and 13(3) through describing
the environment that may be affected (the EMBA), including relevant values and sensitivities, by both routine/
planned activities and non-routine/ unplanned events. The information contained in this section has been used
to inform the evaluation and assessment of the environmental impacts and risks presented in Section 7 and
8. The level of detail is appropriate to the nature and scale of the impacts and risks to the particular values and
sensitivities.

4.1 Determination of the Environment that May Be Affected

To describe the EMBA, it is necessary to consider the spatial extent of all planned activities (impacts) and
unplanned events (risks). The description of the environment is based on two spatial areas:

e  The operational area. The operational area for the petroleum activity is a 500-m radius around the Crosby-
3H1 well. The operational area sets the spatial boundary within which activities described in this EP will
occur (Figure 3-3).

e The wider EMBA. This is the environment that may be affected by worst-case hydrocarbon spills
(Figure 4-1).

The spatial extent of the wider EMBA has been defined using stochastic hydrocarbon fate and transport
modelling of the worst-case hydrocarbon spills, based on the hydrocarbon exposure values (concentrations)
for a subsea release of crude oil from a loss of well containment (Section 8.3) and a marine diesel oil (MDO)
spill arising from a vessel-to-vessel collision (Section 8.5). Stochastic oil spill modelling was undertaken for
each spill scenario simulating a spill at the Crosby-3H1 well. Each scenario consisted of 120 individual oil spill
simulations staggered across five years of hydrodynamic and wind data.

The oil spill modelling considered four key hydrocarbons phases that pose differing environmental and socio-
economic risks: surface (floating) oil, total submerged hydrocarbons (entrained oil droplets in the water
column), dissolved oil in the water column, and shoreline accumulated oil. The modelling used defined oll
exposure values (concentrations) to aid interpretation of the modelling, to identify when and where areas might
be contacted by oil, and inform the subsequent environmental risk evaluation and spill response planning. The
oil exposure values used to define the EMBA were guided by NOPSEMA'’s Environment Bulletin — Oil Spill
Modelling Guideline (NOPSEMA, 2019) are provided in Table 4-1. Section 8.2.5 provides information on the
selection of the oil spill modelling exposure values.

Table 4-1: Hydrocarbon exposure values

Exposure Value
Hydrocarbon phase

Low Moderate High
Surface (floating) oll 1 g/m? 10 g/m? 50 g/m?
Shoreline (accumulated) oil 10 g/m? 100 g/m? 1,000 g/m?

Total submerged oil in the water
column (a combination of entrained 10 ppb 100 ppb -
and dissolved oil components)

Dissolved oil in the water column 10 ppb 50 ppb 400 ppb

The EMBA presented in Figure 4-1, shows the combined stochastic modelling outputs for the worst-case crude
spill and marine diesel oil (MDO) spills, based on 120 individual spills for each spill scenario. By overlaying all
of the individual spills onto a single figure, the stochastic modelling shows all the potential areas that could be
affected in the event of a spill. While the EMBAS represents the area that could be contacted in the event of a
spill, a single spill event would be have a much smaller spatial extent (refer to Figure 8-4 in Section 8.3).
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4.2 Regional Setting

Australia’s offshore waters have been divided into six marine regions in order to facilitate their management
by the Australian Government under the EPBC Act. The Croshy-3H1 operational area is located in
Commonwealth waters within the North West Province, in water depths of approximately 197-200 m
(Figure 4-2). The North West Province falls within the North West Marine Region (NWMR), as defined under
the Integrated Marine and Coastal Regionalisation of Australia (IMCRA v4.0).

The NWMR encompasses Commonwealth waters from the WA/NT border in the north, to Kalbarri in the south
(Director of National Parks, 2018). The NWMR consists entirely of continental slope and is characterised by
muddy sediments and water depths that predominantly range between 1,000-3,000 m (DEWHA, 2008a). The
Exmouth Plateau is the dominant topographical feature within the North West Province and is an important
feature as it modifies the flow of deep waters and contributes to uplifting of deeper, more nutrient-rich waters.

The inner shelf component of the North West Province with water depth ranges from 30-60 m is virtually flat
and overlain by sparse sandy substrata. Relict sediments are also present and rhodolith beds of coralline red
algae growing on rocks occur between 30-90 m (DEWHA, 2007). In the deeper waters of the mid shelf (60-
100 m), sediments are comprised of sands and gravels on cemented hard grounds. It is reasonably barren
substratum with 50% comprising relict reworked material (e.g. ooid old shoal) and hence there is little recent
organic material and the substrata support a generally low biota (DEWHA, 2007). The sediments of the outer
shelf (100-200 m) comprise sands and gravels, transitioning to muds with increasing distance offshore. Detrital
rain transports some organic material to the seafloor however there is believed to be very few benthic living
organisms at on this outer shelf (DEWHA, 2007).
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4.3 Physical Environment

4.3.1 Climate and Meteorology

The region experiences an arid sub-tropical climate and a distinct summer monsoonal “wet” season from
November to February followed by a typically cooler winter “dry” season (ANRA, 2013). The climate is
controlled by two major atmospheric pressure systems: Indian Tropical Maritime air moving in from the west
or north-west, and the tropical continental air from the inland (ANRA, 2013). The northwest coast between
Broome and Exmouth experiences on average about five tropical cyclones between November to April each
year (BOM, 2012a). Cyclones can bring vast amounts of rain to the area, with strong swell and rough seas
common during these meteorological events. Most cyclones approach the region from the east-northeast,
veering to a southerly track the further south they go (BOM, 2012a). Observations from the Learmonth weather
station are summarised in Table 4-2.

Table 4-2: Meteorological conditions (for Learmonth) presentative of the operational area

Mean Maximum Mean Minimum Mean Rainfall
Month Monthly Toemperature Monthly Toemperature (mm)
(°C) (°C)
January 37.9 23.0 31.2
February 37.5 24.1 41.1
March 36.4 22.9 41.4
April 33.2 20.4 17.8
May 28.5 16.1 43.3
June 24.8 13.1 42.5
July 24.2 114 22.3
August 26.4 12.1 11.7
September 29.4 13.8 1.9
October 32.8 16.4 1.6
November 34.6 18.5 1.8
December 36.9 20.8 6.2
Annual Average 31.9 17.7 259.6

Sea surface wind data was sourced by GHD (2020) from the National Centre’s for Environmental Predictions
(NCEP) / National Centre for Atmospheric Research (NCAR) global re-analysis dataset. Average monthly wind
direction and monthly wind roses for the NCEP/NCAR node nearest to the operational area provided in
Figure 4-3 and Figure 4-4. Wind data shows May to August inclusive are characterised by predominately
southerly to easterly average winds. Southwesterly average winds prevail from October to March. April and
September are transitional periods with predominantly southerly average winds.
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Wind Direction

Wind dirgctions fram 01/01/2008 to 30/12/2015 at -22.50000 , 115.00000 , | | |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 4-3: Average monthly wind direction

Year 2008
Year 2009
Year 2010
Year 2011
Year 2012

ind roses from 01/01/2008 to 30/12/2015 at -22.50000 , 115.00000

Figure 4-4: Average monthly wind roses
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4.3.2 Oceanography
Currents and Tides

The oceanography of the region is strongly influenced by the warm, low salinity waters of the Indonesian
Through Flow (ITF), which influences the upper 1,250 m of the water column (DEHWA, 2007b). While the
origin and movement of shelf waters such as those in the permit area are not well understood, it is believed
that ITF waters flood the shelf via the Eastern Gyral Current and the Leeuwin Current (Table 4-3).

Surface currents are subject to strong seasonal variations; the Eastern Gyral Current intensifies during July-
September and the Leeuwin Current is strongest in autumn, and weakens during from December to March.

Below the main thermocline the water column is influenced by Banda Intermediate Water from the north, and
Sub-Antarctic Mode Water and Antarctic Intermediate Water from the south (DEHWA, 2007). In addition to the
major surface and subsurface currents, a number of smaller, localised currents also occur nearshore such as
the Capes Current, the Ningaloo Current and the Shark Bay Current (Figure 4-5). In addition to seasonal
variability, the oceanography of the region exhibits inter-annual variability, with winds driving the thermocline
to shallower depths reducing sea level and sea surface temperature resulting in a weakening of the ITF and
Leeuwin Current during El Nifio/Southern Oscillation and reversing in La Nifia years (DEHWA, 2007). There
is evidence of a strong northward current between 200 m and 500 m in this area which may be an off shoot of
the Eastern Gyre (DEHWA, 2007).

Table 4-3 presents the average and maximum combined current speeds (ocean plus tides) in the vicinity of
the operational area. Data shows monthly average ranges from between 1.9 m/s and 0.35 m/s, with currents
predominantly flowing towards the south-southwest.

Indian
Ocean lndo-Aqslraian

Basin

Eastern
Gyral Current

=i« Surface currents

- Seasonal currents
LP  Lombok Passage
OP Ombai Passage
TP  Timor Passage

South Indian Current

0 400 800 1,200
Approximate Scale (km)

Copynght Commonwealth of Austrde, 2008

Figure 4-5: Major ocean currents influencing Western Australia (DEWHA, 2008a)
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Table 4-3: Predicted average and maximum surface current speeds at the closest station to the
operational area

Averasge Current Maximum Current General Direction
peed Speed

) (mis) ({5
January 0.31 1.08 West-southwest
February 0.30 1.13 West
March 0.35 1.14 West-southwest
April 0.23 0.51 West-southwest
May 0.26 0.66 West-southwest
June 0.27 0.63 West-southwest
July 0.21 0.51 West-southwest
August 0.19 0.49 West-southwest
September 0.20 0.50 West-southwest
October 0.21 0.52 West
November 0.24 0.73 West
December 0.23 0.81 West
Minimum 0.19 0.49

Maximum 0.35 1.14

Annual Average 0.25 0.73

Tides in the region are semi-diurnal (i.e. there are two high tides and two low tides each day). Spring tides (the
highest tidal range each month) are about 1.6 m, while neap tides (the lowest tidal range) are about 0.6 m.
The tides run on a northeast and south-west axis, and the maximum speed of the tidal streams is about
0.5 m/sec. Wind driven surface currents reflect the prevailing seasonal wind directions, which are
predominantly from the southwest during summer and from the east, southeast and south during winter. These
prevailing winds generate surface currents of about 0.2 to 0.3 m/sec in the direction of the prevailing wind
(Woodside, 2002).

Waves

The wave regimes in the region are caused by the combination of sea waves and swells. Sea waves occur
predominantly from the south-west throughout the year, while the largest swells generally occur from June to
October (Woodside, 2002). Therefore, the largest total waves (sea waves combined with swell) occur from
June to September, with April and May the calmest months. Tropical cyclones can generate extreme swells,
generally from the northeast.

Water Temperature and Salinity

The average sea surface temperature within the area ranges from 20°C to 24°C during winter and 24°C to
28°C during summer (BOM, 2012b). There is likely to be a distinct thermocline in deep offshore waters,
associated with the warming influence of the Leeuwin current, which overlays colder, more saline, deeper
ocean waters that vary seasonally (DEWHA, 2008a). Salinity is relatively uniform at 35 parts per thousand

(ppY).
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Bathymetry and Geomorphology

The seafloor of the region consists of four general feature types: continental shelf; continental slope;
continental rise; and abyssal plain (or deep ocean floor). The majority of the region consists of either continental
slope or continental shelf.

The two main elements of the continental shelf in this region are the Dirk Hartog Shelf to the west of North
West Cape and Rowley Shelf to the northeast. The Dirk Hartog Shelf varies in width from 40 km wide to the
south of North West Cape, to only 9 to 15 km wide on a direct line between the Pyrenees area and the cape.
It is relatively gently sloping and underlain by Pleistocene limestone or mudstone, occasionally exposed but
mostly covered by a veneer of sediments of varying thickness. Where the sediment forms a thin layer over the
base, the sediment veneer typically consists of coarser sands. Medium and fine sands interspersed with
patches of coarser sands usually characterise the deeper sediments.

Approaching the coastline, the Dirk Hartog Shelf rises abruptly to the outer barrier reef, which consists of
limestone and coral. The Ningaloo Reef comprises a partially dissected basement of Pleistocene marine or
Aeolian sediments, or Tertiary limestone covered by dead or living coral. The reef flat is on average several
hundred metres wide (CALM/MRPA, 2005a) and separated from the coastline by a lagoonal area. Sediments
in the lagoon are generally coarse calcareous sand with finer calcareous sand or silt in deeper basins and
gutters (CALM/MRPA, 2005a). These longshore drainage channels skirt the shoreward edge of the reef and
may be up to 12 m deep (CALM/MRPA, 2005a). The underlying limestone may occasionally be exposed as
bare pavement where the sand veneer has been swept away.

Continuing on from North West Cape, the Muiron Islands are low dome-shaped, limestone islands separated
by a deep navigable channel. The continental shelf is much broader to the northeast of the Cape, sloping away
from the Muiron Islands to the shelf break some 30 km seaward. The western shores of the islands are
characterised by limestone cliffs fronted by sandy beaches, reef flats and inter-tidal limestone pavements and
rubble deposits. The eastern shores of the islands comprise sandy beaches backed by low dunes. They have
gently sloping subtidal sand with patch reefs and coral bommies, eventually levelling out to muddy soft
substrata.

Detailed bathymetry, side-scan sonar and high resolution seismic surveys were undertaken in February 2005
to accurately map water depth and to detect seabed geophysical and geotechnical sediment characteristics at
the nearby Pyrenees Facility. Seabed cores were also obtained to assist in interpretation of data. The western
portion of the seabed in the area (190 to 260 m depth) is characterised by gravely fine to coarse carbonate
sands, while the seabed sediments in the eastern part of the area (190 to 200 m depth) are soft, fine sediments,
mainly carbonate silts and clays.

4.4 Biological Environment

4.4.1 Shallow Water Benthic Habitat

The distribution of shallow water and coastal benthic habitats of the Ningaloo Reef and Muiron Islands is well
understood. Perhaps the most comprehensive study is the recent work conducted by the Ningaloo
Collaboration Cluster, and funded in part by BHP, to provide a highly resolved classification of benthic habitats
associated with the reef and coastal shallow waters. In summary, analysis of the habitat characterisation
showed that the majority (54%) of the benthic cover is composed of macroalgal and turfing algae communities,
while hard and soft coral cover represents only 7% of the mapped area (762 km?). There were 5,854 hectares
(ha) of coral mosaics mapped along the Ningaloo Reef. The single largest coral mosaic type was continuous
tabulate coral (2,155 ha or 37% of all corals). The majority of the coral classes (66%) were a mix of dense to
continuous tabulate coral, sparse digitate coral, soft coral and sparse sub-massive and massive corals.
Continuous to patchy digitate and tabulate coral made up approximately 10% of the coral cover, while the
branching coral species Acropora was approximately 8.5%. The majority of the hard coral occurred as either
very dense (continuous >90%) cover or as patchy distribution (20 to 45%). Approximately 15,200 ha (21%) of
the mapped habitats were in close proximity to the shore (0 to 500 m).
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Coral Reefs

The hyperspectral data (125 spectral bands between 450 to 2,500 nm and an average spectral resolution of
15 nm) was acquired in 2006 at 3.5 m ground resolution. The total area of the survey covered 3,400 km?2,
encompassing Ningaloo Reef to a depth of approximately 20 m, as well as the coastal strip adjacent to the
NMP.

This dataset represents an unprecedented baseline dataset with a spatial extent that spans about 300 km from
Bundegi in the north to Red BIuff in the south and includes the Muiron Islands.

Ningaloo Reef and the reefs around the Muiron Islands support a number of habitats, including:

e  The outer reef slope is relatively short and steep, extending from sea level to about 10 m depth. It may
be undercut or extend seaward into a series of spurs and grooves, often supporting a rich coral growth.
The fore reef community is highly diverse with live coral cover over the sloping spur and groove reef.

e  The reef crest or outer reef rim is the highest part of the reef and thus most frequently exposed on low
tides. It occurs as a narrow band only a few metres in width and distinguishable because of its height.
There are occasional reef passes (deep channels), which allow the exchange of seawater and provide
access to the lagoon for larger fauna on low tides. Reef crests, which have variable coral cover, are
dominated by digitate Acropora and massive forms of Goniastrea and Platygyra.

e Thereef flat is the extensive shallow area located on the shoreward side of the crest. At Ningaloo, it may
be several hundred metres in width. Live corals occur throughout this area but do not frequently form a
total cover due to frequent storm damage and other natural perturbations. The living coral overlies recently
dead corals superimposed on Pleistocene aeolian and marine limestone/sandstone deposits. Reef flats
have varying cover of rubble deposits and live coral, and sand can be a dominant feature of this area (e.g.
as evidenced by the extensive sand areas in the northern section of the Yardie Creek region and adjacent
to Point Cloates.

e There is an extensive lagoon system inside the Ningaloo Reef front along the western side of North West
Cape. Different habitats in the lagoons include coral bombies, exposed rocky and sandy seabeds and
deep holes and channels. The more stable sandy bottoms provide habitat for seagrasses and macroalgae
(e.g. the area to the north of Coral Bay).

In Western Australia, 318 species of scleractinian corals from 70 genera have been recorded. Of these, 53
genera and over 250 different species of coral have been recorded so far on Ningaloo Reef, including
representatives from all 15 families of corals (Veron and Marsh, 1988) dominated by Acroporidae and Faviidae.

Reef building corals are the most visible and identifiable component of coral reef ecosystems. Smaller coral
communities tend to form in the region wherever a hard substratum is available. Reef building corals are
generally restricted to the upper photic zone due to the dependence of their unicellular endosymbionts
(commonly known as zooxanthallae) on light which in turn drives photosynthesis providing reef-building corals
with the majority of their energy requirements (Muscatine, 1990). Consequently, the majority of coral habitat is
present in shallow water, in particular on sub-tidal platforms that border most of the mainland and islands.

Each year, most of the corals on the reef undergo one or two mass synchronous spawning events. These
spawning events usually happen over three or four nights in March and/or April, during the evening neap tide
seven to ten days after the full moon (Simpson et al., 1993). There may also be smaller synchronous spawning
events during other times of the year. Coincident these events, large swarms of krill have been detected in the
shallow coastal waters offshore from Ningaloo Reef from March to June. No aggregations of larger zooplankton
(such as krill) were found during an AIMS field study of offshore waters in the vicinity of the Pyrenees Facility
in May 2001 and April 2002 (McKinnon et al., 2002). However, many aggregations were found in the shallow
near-shore waters of Ningaloo Reef.

Macroalgae Beds

Macroalgae are large, visible plants such as kelp, typically attached to hard substrata such as intertidal and
sub-tidal rock platforms, limestone reefs, rock/ rubble areas and dead or partially dead corals, typically in water
depths less than 10 m but can occur in up to about 50 m (LeProvost Dames & Moore, 2000). Beds of
macroalgae, along with seagrass (refer to Section on Seagrasses) provide a major source of benthic
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production in coastal waters, and support a benthic invertebrate faunal community of high diversity and
abundance. Macroalgal beds also provide a complex habitat for cryptic fish and juvenile fish of various species,
and a direct food source for many species such as green turtles.

Large beds of macroalgae are known to occur around the Muiron Islands and on the eastern side of Exmouth
Gulf (McCook et al., 1995). Well-developed macroalgal communities also occur extensively along the Ningaloo
Reef tract.

Macroalgal communities occur predominantly in the inter-tidal and sub-tidal waters of the region (up to depths
of about 50 m), including limestone pavements, reefs and platforms, coral rubble and dead or partially dead
corals (LeProvost Dames & Moore, 2000). Brown algae (Phaeophyte) and red algae species such as
Sargassum and Dictyotales tend to dominate the macroalgal communities in terms of biomass and abundance.
Macroalgal communities are ecologically important, being highly productive and providing complex habitat for
invertebrates, cryptic fish and juvenile fish of various species, and a direct food source for many species such
as green turtles.

Seagrass

Most of the known occurrences of seagrasses in the region are from shallow waters less than 5 m in depth,
although one species, Halophila spinulosa, has been observed in deeper water (10 to 20 m). Available
information suggests that seagrasses in the region on the western side of Exmouth Gulf tend to form small
meadows, which are sparse (rarely greater than 5 to 10% density) with a patchy distribution (McCook et al.,
1995). Seven different species have been recorded in the region of which Halophila ovalis is the most common
of the seagrasses found on the western side of Exmouth Gulf. It is a tropical species and although widespread
throughout the Ningaloo Reef and Rowley Shelf region, it is usually restricted to sparse and patchy
occurrences. Seagrasses, including Halophila, are eaten by dugongs and also provide a complex habitat for
juvenile fish and invertebrates of various species, and are therefore ecologically important.

Seagrass beds also occur in the shallow waters around the Muiron Islands.

4.4.2 Shoreline Habitats
Mangroves

Typically, mangroves occupy areas of the intertidal zone, where tidal inundation is sufficient to maintain an
adequate supply of sediment (Furukawa and Wolanski, 1996). They are an important source of primary
production and are an important ecological component to the marine and coastal environment as they are a
food resource for a range of species. Mangroves provide habitat and shelter for various birds and marine
species, including juvenile reef fish species, rock lobster and prawns, increasing the importance of the
protection of the discrete stands within the region. Their root system acts as a breeding ground and nursery
for crustaceans and fish species, by providing protection from predation. Their extensive root system also
reduces water velocity and energy causing entrapment and deposition of suspended sediments, their providing
stability and protection of coastlines by acting as a buffer zone and attenuating wave energy and current flow,
reducing erosion and storm surge damage in coastal areas.

Six different species of mangroves are reported to occur within the region, with three species identified within
the Ningaloo Marine Park. The dominant species is the white mangrove (Avicennia marina), with the spotted-
leaved red mangrove (Rhizophora stylosa) and the ribbed-fruit orange mangrove (Bruguiera exaristata)
existing in limited numbers (CALM/MRPA, 2005a).

Well-developed white mangrove communities occur along the eastern and southern sides of Exmouth Gulf,
and a small fringing mangal occurring on the western shore of the Gulf to the south of Bundegi Reef. The
largest mangrove community within the Marine Park is found within Mangrove Bay. The mangal is
characterised by established trees to 5 m in height. Established mangrove stands can also be found associated
with the Park’s tidal creek systems, including a well-developed mangal within Yardie Creek. While the area of
mangal is less than 0.1% of the Marine Park, the mangroves are considered to represent a unique community
within the Ningaloo Reef system. There are no reported mangrove communities on the Muiron Islands or any
of the offshore islands in the region (DEWHA, 2008a).
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There are no reported mangrove communities on the Muiron Islands or any of the offshore islands in the region
(DEWHA, 2008a).

Sandy Beaches and Intertidal Sediments

Sandy beaches and intertidal sediments occur extensively along the Ningaloo coast, the western side of
Exmouth Gulf and on the Northwest mainland (Onslow region). They are also found on many of the Northwest
offshore islands, including but not limited to the Muiron Islands, the Barrow-Lowendal-Montebello island group
and Thevenard Island. They represent an important habitat that supports burrowing fauna of crabs, mainly
ghost crabs, and burrowing bivalve molluscs, as well as a diverse community of benthic infauna comprising
polychaetes, crustaceans and gastropods. In addition, the beaches provide seasonally important habitat for
turtle nesting and migratory wading birds. Further details on coastline sensitivities can be found in the Joint
Carnarvon Operations North West Shelf Sensitivity Mapping Report Part A (June 2012).

Some of the offshore islands with sandy beaches and intertidal sediments are also biologically important for
breeding seabirds and migratory wading birds, for example Caspian terns, little tern, wedge-tailed shearwaters
and ospreys breed on Serrurier Island and Airlie Island; and wedge-tailed shearwater breed on Bessieres
Island. The intertidal beaches of some of the offshore islands such as the Muiron Islands and Serrurier and
Thevenard Island are also important nesting areas turtles.

Rocky Shores and Limestone Platforms

Rocky shore habitats are common along the Ningaloo coastline, offshore islands and western side of the
Exmouth Gulf. They range in physical structure from relatively planar limestone/sandstone pavement to
dissected low cliffs that provide a range of habitat niches. The diversity of fauna increases with the increasing
complexity of the substrate and is dominated by sedentary fauna of rock oysters, barnacles and burrowing
bivalves, and a mobile fauna comprised largely of crabs, chitons and gastropod molluscs. Further details on
coastline sensitivities can be found in the Joint Carnarvon Operations North West Shelf Sensitivity Mapping
Report Part A (June, 2012).

4.4.3 Pelagic Environment
Plankton

The trophic system in the pelagic zone of the North West Marine Region is based on phytoplankton (DEWHA,
2008a). The distribution of plankton is often associated with localised and seasonal productivity that result in
sporadic bursts of phytoplankton and zooplankton communities (DEWHA, 2008a). However, in general, the
mixing of warm surface waters with deeper, more nutrient-rich waters generates phytoplankton production and
zooplankton blooms.

Cyclones can influence to the distribution and abundance of plankton. Observations of Cyclone Tiffany, which
affected the North West Shelf in January 1988, noted that communities of phytoplankton rapidly recovered as
a result of changed nutrient condition while zooplankton species were transported into areas beyond their
normal range due to changes in current, wind and wave patterns (DEHWA, 2008a).

Fishes

Some 1,400 species of finfish are known to occur in the region, mostly of a tropical Indo-West Pacific affinity,
with a greater proportion occurring in shallow coastal waters (DEWHA, 2008a). In general, most fish in the
region are associated with coral reefs. For example, the abundance, species richness and assemblage
structure of juvenile fishes was quantified in 2009 to 2011 at 20 locations extending from Bundegi to 3-Mile
Camp, approximately 280 km of the Ningaloo coastline. Sampling included back reef and lagoonal reef zones
as well as sanctuary and recreational management zones. In total, 36,791 juvenile fishes from 120 species
were observed over the three recruitment years, providing an average of 53 individuals (x 2.6 standard error)
per 30 m? transect. Interestingly, recruitment rates varied significantly among sampling times (i.e. temporal
variation). Transect abundance means ranged from 82 * 6.3 individuals (2009), 19 + 1.2 individuals (2010) to
77 + 4.6 individuals (2011) (Depczynski et al., 2011). The authors of this study noted that the 75% drop in
abundance in 2010 coincided with a small increase in mean species richness. A number of different pelagic
fish occur in the deeper offshore waters of the region. Pelagic fish species are seasonally abundant and may
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pass through the area during annual migrations. The most notable species of deep water pelagic fishes in the
area are the billfish, which include sailfish, marlin (both Family Istiophoridae) and swordfish (Xiphias gladius).

The region also supports diverse and abundant shark and ray populations. Whaler sharks (Family
Carcharhinidae) are the most numerous and diverse, occurring in a wide range of habitats such as intertidal
(black-tip reef shark — Carcharhinus melanopterus), offshore reefs (grey reef shark - C. amblyrhynchos) and
deep ocean areas (oceanic white-tip - C. longimanus).

The Ningaloo Marine Park (State Waters) Management Plan 2005 to 2015 (CALM/MRPA, 2005a) outlines a
suite of management strategies to protect marine plants and animals found in the region. The offshore waters
of the Ningaloo Reef and Muiron islands have diverse and abundant shark and ray populations. Section 7.1.14
of the Ningaloo Marine Park (State Waters) Management Plan 2005 to 2015 makes reference to several
locations in the Ningaloo Marine Park including Pelican Point, Bundegi Sanctuary Zone, Mangrove Bay and
Bills Bay, are suggested aggregation points (nursery areas) for juvenile sharks and ray populations. The best
known of these is Bills Bay, where up to 100 sharks have been withessed in water depths as shallow as 0.5 m.
Aggregations recorded in other locations of the reserves have so far represented fewer individuals. Due to
stable diversity and abundance of shark and ray numbers, there is at present a low level of threat to these
populations. The current major pressure is from commercial and recreational fishing; however, population
information is limited.

A number of commercial fisheries operate in the area including wetline fisheries, demersal line fishery,
mackerel fishery, the Exmouth Gulf Prawn Managed Fishery (EGPMF), the Shark Bay snapper fishery and the
marine aquarium and specimen shell fisheries. Section 7.2.1.1 of the of the Ningaloo Marine Park (State
Waters) Management Plan 2005 to 2015 describes the primary role of management within the reserves in
relation to commercial fishing is, in liaison with Department of Fisheries, to ensure that commercial fishing
activities are ecologically sustainable and help maintain the natural values (e.g. high water and sediment
quality) of the reserves on which the industry depends. Maintenance of habitat (e.g. nursery grounds, areas of
high productivity) is the highest priority, as well as consideration of spawning areas of key fish species adjacent
to the operational area (Table 4-4).

The most notable species of deep water pelagic fishes in the area are the billfish, which include sailfish, marlin
(both Family Istiophoridae) and swordfish (Xiphias gladius), discussed further in Section 4.8. The region also
supports diverse and abundant shark and ray populations, with 94 species known in the region (DEWHA,
2008a).

Table 4-4: Listed key fish species that may occur in the vicinity of the operational area

Baldchin groper (Choerodon rubescens) Sep - Feb
Spanish mackerel (Scomberomorus commerson) Aug — Nov
Rankin cod (Epinephelus multinotatus) Aug — Oct
Red emperor (Lutjanus sebae) Oct — Mar
Pink snapper (Pagrus auratus) May — Jul
Blacktip shark (Carcharhinus melanopterus) Nov — Dec
Sandbar shark (Carcharhinus plumbeus) Oct - Jan
Crystal (snow) crab (Chaceon spp.) All year

King George whiting (Sillaginodes punctate) Jun — Sep
Spangled emperor (Lethrinus nebulosus) Sep — Dec
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4.4.4 Deep Water Benthic Habitats

The continental slope and shelf are, for the most part, ecosystems built on a soft sediment habitat with
gradational variation in species composition due to depth, water temperature, light penetration and sediment
composition/structure. It consists of generally sparse populations of sessile sponges, soft corals and algae (at
shallower depths), with a mobile population of burrowing crustaceans, echinoderms and molluscs.

Seabed communities in the operational area are relatively sparse, with diversity and abundance tending to
decrease with increasing depth, except where occasional areas of exposed or outcropping rock occur, resulting
in localised increases of abundance and diversity. Soft sediment communities are dominated by invertebrate
infauna, including polychaetes, crustaceans, molluscs, echinoderms and sponges. Exposed or outcropping
rocky areas are dominated by sponges, soft corals and gorgonians, with various finfish, ascidians,
crustaceans, echinoderms (urchins and brittle stars), polychaetes and molluscs also occurring. Video footage
from a sled towed across parts of the adjacent Pyrenees Facility area showed rippled sediment, with rocky
nodules and sparse but reasonably even distribution of sponges and soft corals. Typically, soft corals or
sponges were seen attached to these small patches of hard substrate, with fish and other invertebrates
gathered around (AIMS, 2002).

4.5 Matters of National Environmental Significance

Conservation values and sensitivities listed and protected under the EPBC Act include Matters of
Environmental Significance (MNES) and Other Protected Matters. MNES occurring, or potentially occurring in
the EMBA (at the low hydrocarbon exposure values) are summarised in Table 4-5. The full EPBC Act Protected
matters reports are provided in Appendix D.

Table 4-5: Summary of conservation values and sensitivities within the EMBA

Value / Sensitivity EMBA Presence
Operational Area Wider EMBA

Commonwealth Marine Areas 1 2
Listed Threatened Species 20 44
Listed Migratory Species 35 75
Listed Marine Species 47 147
Australian Marine Parks X 8
State Marine Parks and Marine Management Areas X 7
World Heritage X 2
Wetlands of International Importance (Ramsar) X X
National Heritage Properties X 5
Commonwealth Heritage Places X 2
Threatened Ecological Communities X X
Key Ecological Features 1 13

Note: Appendix D includes terrestrial species. As terrestrial species are not considered relevant, they have been excluded
from the tally of species provided in Table 4-5.

45.1 Commonwealth Marine Areas

The operational area and wider EMBA are within the Australia’s exclusive economic zone (EEZ) and Territorial
Sea which is a Commonwealth Marine Area, and the the wider EMBA also includes the extended continental
shelf. The Commonwealth marine area is any part of the sea, including the waters, seabed, and airspace,
within Australia’'s EEZ and/or over the continental shelf of Australia, that is not State or Northern Territory
waters. The Commonwealth marine area stretches from 3-200 nautical miles from the coast.
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4.5.2 World Heritage Properties

There are four Western Australian places on the World Heritage List. There are no World Heritage Places
within the operational area. The wider EMBA intercepts the boundary of two World Heritage Places, the
Ningaloo Coast and Shark Bay.

Ningaloo Coast

The Ningaloo Coast was included on the World Heritage List in June 2011 recognised for its natural beauty,
aesthetic importance and significant habitats of biological diversity containing threatened species. Located on
Western Australia’s remote coast along the East Indian Ocean, it covers an area of 6,045 km?2 and includes
one of the longest nearshore reefs in the world (UNESCO, 2020). The Ningaloo Coast World Heritage Area is
comprised of the Ningaloo Marine Park (State waters and the adjoining Commonwealth waters section), the
Muiron Islands Marine Management Area and Nature Reserve, the Bundegi and Jurabi coastal parks and the
Cape Range National Park, in addition to Crown leasehold and freehold land. The following values are
recognised by the World Heritage listing:

Landscapes and seascapes of the property are comprised of mostly intact and large-scale marine and
terrestrial environments.

Whale shark aggregations following the mass coral spawning and seasonal upwelling each autumn at
Ningaloo Reef, one of the few places in the world where this species congregates.

Forms part of the annual migration route for the endangered humpback whale and other whales and
turtles.

Marine turtle density is exceptionally high with green turtles being most abundant.

The Ningaloo Coast is on the migratory route of many trans-equatorial wader bird species and provides
feeding grounds for many migratory seabirds.

Over 300 documented coral species and 155 species of sponges.

Over 700 species of reef fish and over 650 species of mollusc (shell fish, sea snails, octopus and
cuttlefish).

600 species of crustacean.

A high diversity of echinoderms (sea stars, sea urchins, sea cucumbers) including 25 new species.

Shark Bay

Shark Bay was included on the World Heritage List in 1991 primarily on the basis of three natural features:
vast seagrass beds, which are the largest (4,800 km?2) and the most species-rich in the world; dugong
population (estimated at 11,000); and its stromatolites (colonies of algae that form hard, dome-shaped deposits
and are amongst the oldest forms of life on earth (UNESCO, 2020). Located on the most western point of the
coast of Australia, it covers an area of 23,000 km? and is renowned for its marine fauna. Key features
supporting the World Heritage listing include:

12 species of seagrass in the bay make it one of the most diverse seagrass assemblages in the world.

Seagrass beds cover an area of 4,800 km? with the Wooramel Seagrass Bank (1,030 km?) being the
largest structure of its type in the world.

Hamelin Pool in Shark Bay is a hypersaline pool that contains the most diverse and abundant examples
of stromatolite forms in the world, representative of life-forms which lived some 3,500 million years ago.

Humpback and southern right whales use the bay as a migratory staging post.
Bottlenose dolphins occur in the bay, and green and loggerhead turtles nest on the beaches.

Large numbers of sharks including bay whaler, tiger shark and hammerhead are frequently observed
and there is an abundant population of rays, including the manta ray.

The estimated population of about 11,000 dugongs is one of the largest populations in the world.
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4.5.3 National Heritage Properties

No National Heritage Properties are located in the operational area. Five National Heritages Properties have
boundaries that lie within the wider EMBA:

e Natural National Heritage Properties:
o Ningaloo Coast;
o  Shark Bay;
e Historic National Heritage Properties:
o  Batavia Shipwreck Site and Survivor Camps Area 1629 — Houtman Abrolhos;
o Dirk Hartog Landing Site 161 — Cape Inscription Area; and
o HMAS Sydney Il and HSK Kormoran Shipwreck Sites.

The Ningaloo Coast

Refer to previous Section 4.5.2 for heritage values.
Shark Bay

Refer to previous Section 4.5.2 for heritage values.
Batavia Shipwreck Site

Included on the National Heritage List in April 2006, the Batavia is the oldest of the known Verenigde Oost-
Indische Compagnie (VOC) wrecks on the WA coast and has a unique place in Australian shipwrecks
associated with the discovery and delineation of the WA coastline. The Batavia wreck site is located about
800 m east from the southwest corner of the Morning Reef in the Wallabi group of the Houtman Albrolhos, a
series of low reefs and islands lying between latitudes 28 degrees 14’S and 29 degrees 00’S and longitudes
113 degrees 35’E and 114 degrees 04’E about 65 km off the Western Australian coast (DAWE, 2020a). The
shipwreck is protected under the Underwater Cultural Heritage Act 2018. Recovered sections of the hull have
been reconstructed in the Western Australian Maritime Museum and provides information on the 17t Century
Dutch ship building techniques (DAWE, 2020a).

Dirk Hartog Landing Site — Cape Inscritpion Area, Dirk Hartog Island

Included on the National Heritage List in April 2006, the Cape Inscription is the site of the oldest known landings
of Europeans on the western coast of the Australian continent, and its associated with a series of landings and
surveys by notable explorers over a 250 year period (DAWE, 2020a). The first known European landing on
the west coast of Australia was by Dirk Hartog of the Dutch East India Company’s ship the Eendracht at Cape
Inscription on 25 October 1616 (DAWE, 2020a).

HMAS Sydney Il and HSK Kormoran Shipwreck Sites, Carnarvon

Included on the National Heritage List in March 2011, the shipwreck sites of HMAS Sydney Il and HSK
Kormoran have outstanding heritage value to the nation because of their importance in a defining event in
Australia’s cultural history, their contribution to a greater understanding of Australia’s history of World War Il
and for their part in the development of the process of the defence of Australia (DAWE, 2020a). The battle
occurred between HMAS Sydney Il and the German raider HSK Kormoran of the WA coast on the 19
November 1941.

The two areas that make up the heritage listing are located approximately 290 km west southwest of Carnarvon
and 211 km of the coast of WA. The heritage place includes the surface of the seabed and includes both the
water column above the seabed and airspace above the sea (DAWE, 2020a).

4.5.4 Wetlands of International Importance

There are 12 Wetlands of International Importance under the Convention on Wetlands of International
Importance (the Ramsar Convention) in Western Australia. None of these Ramsar wetlands are located in, or
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adjacent, to the operational area or wider EMBA. The nearest Ramsar wetland to the operational area is Eighty
Mile Beach, located near Port Hedland.

455 Threatened Ecological Communities

There are no marine threatened ecological communities under the EPBC Act within the operational area or
wider EMBA.

4.5.6 Protected Species

A search of the EPBC Act Protected Matters Search Tool was used to identify listed threatened and migratory
species that may occur within the operational area and wider EMBA (Table 4-6), based on the low hydrocarbon
exposure values. A total of 20 threatened species (18 of which are also listed as migratory) and a further 17
migratory species may potentially occur, or have habitat, within the operational area. A total of 44 threatened
species (32 of which are also listed as migratory) and a further 43 migratory species may potentially occur
within the wider EMBA. Descriptions of the threatened and migratory species are provided below. The full list
of marine species from the protected matters search is provided in Appendix D. Note that terrestrial species
(such as terrestrial mammals, reptiles and bird species) that appear in the protected matters search of the
EMBA and do not have habitats along shorelines are not relevant to the Crosby-3H1 impacts and risks and
therefore have been excluded from Table 4-6.

Table 4-6: Listed threatened and migratory marine species under the EPBC Act potentially occurring

within the EMBA

0 o ame pecie ame PBC A a _ .
Marine Mammals
Sei whale Balaenoptera borealis Vulnerable | Migratory v v
Blue whale Balaenoptera musculus Endangered | Migratory v v
Fin whale Balaenoptera physalus Vulnerable | Migratory v v
Southern right whale Eubalaena australis Endangered | Migratory v v
Humpback whale Megaptera novaeangliae Vulnerable | Migratory v v
Australian sea lion Neophoca cinerea Vulnerable - X v
Bryde’s whale Balaenoptera edeni - Migratory v v
Orca, killer whale Orcinus orca - Migratory v v
Sperm whale Physeter macrocephalus - Migratory v v
Spotted bo_ttlenose dolphin Tursiops aduncus _
(Arafura/ Timor Sea : ) - Migratory v v
population) (Arafura/Timor Sea population)
Pygmy right whale Caperea marginata - Migratory X v
Dusky dolphin Lagenorhynchus obscurus - Migratory X v
Indo-Pacific humpback dolphin | Sousa chinensis - Migratory X v
Antarctic minke whale Balaenoptera bonaerensis - Migratory X v
Dugong Dugong dugon - Migratory X v
Marine Reptiles
Loggerhead turtle Caretta caretta Endangered | Migratory v v
Green turtle Chelonia mydas Vulnerable | Migratory v v
Leatherback turtle Dermochelys coriacea Endangered | Migratory v v
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Value/ Sensitivity EMBA

Operational | Wider

EPBC Act Status Area EMBA

Common Name

Species Name

Hawkshill turtle Eretmochelys imbricata Vulnerable | Migratory v v
Flatback turtle Natator depressus Vulnerable | Migratory v v
Short-nosed seasnake Aipysurus apraefrontalis ergjrsixt%ﬂlrye d - X v
Fish, Sharks and Rays

ngﬁlgﬁgﬁ shark (west coast Carcharias taurus Vulnerable - v v
White shark, great white shark | Carcharodon carcharias Vulnerable | Migratory v v
Dwarf sawfish Pristis clavata Vulnerable | Migratory v v
Green sawfish Pristis zijsron Vulnerable | Migratory v v
Whale shark Rhincodon typus Vulnerable | Migratory v v
Narrow sawfish, knife sawfish | Anoxypristis cuspidata - Migratory v v
Shortfin mako Isurus oxyrinchus - Migratory v v
Longfin mako Isurus paucus - Migratory v v
Reef manta ray Manta alfredi - Migratory v v
Giant manta ray Manta birostris - Migratory v v
Porbeagle, mackerel shark Lamna nasus - Migratory X v
Birds

Red knot Callidris canutus Endangered | Migratory v v
Curlew sandpiper Calidris ferruginea erft:jrziat:]cgae”r}t/ad Migratory v v
Southern giant petrel Macronectes giganteus Endangered | Migratory v v
Eastern curlew Numenius madagascariensis er%rziat:l?elzlr):ad Migratory v v
Australian fairy tern Sternula nereis nereis Vulnerable - v v
Common noddy Anous stolidus - Migratory v v
Flesh-footed shearwater Ardenna carneipes - Migratory v v
Streaked shearwater Calonectris leucomelas - Migratory v v
Lesser frigatebird Fregata ariel - Migratory v v
Common sandpiper Actitis hypoleucos - Migratory v v
Sharp-tailed sandpiper Calidris acuminata - Migratory v v
Pectoral sandpiper Calidris melanotos - Migratory v v
Osprey Pandion haliaetus - Migratory v v
Great knot Calidris ferruginea er%r;t:::;e”r{a d Migratory X v
Greater sand plover Charadrius leschenaultii Vulnerable | Migratory X v
Amsterdam albatross Diomedea amsterdamensis Endangered | Migratory X v
Tristan albatross Diomedea dabbenena Endangered | Migratory X v
Southern royal albatross Diomedea epomophora Vulnerable | Migratory X v
Wandering albatross Diomedea exulans Vulnerable | Migratory X v
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EPBC Act Status

EMBA

Wider
EMBA

Operational
Area

Northern royal albatross Diomedea sanfordi Endangered | Migratory X v
Blue petrel Halobaena caerulea Vulnerable - X v
Northern giant petrel Macronectes halli Vulnerable | Migratory X v
Fairy prion (southern) Pachyptila turtur subantarctica Vulnerable - X v
Abbott’'s Booby Papasula abbottii Endangered - X v
Sooty albatross Phoebetria fusca Vulnerable | Migratory X 4
Indian yellow-nosed albatross | Thalassarche carteri Vulnerable | Migratory X 4
Shy albatross Thalassarche cauta cauta Vulnerable | Migratory X v
White-capped albatross Thalassarche cauta steadi Vulnerable | Migratory X v
Campbell albatross E‘S;?/sids;mhe melanophris Vulnerable | Migratory X v
Black-browed albatross Thalassarche melanophris Vulnerable | Migratory X v
Australian lesser noddy Anous tenuirostris melanops Vulnerable - X v
Bar-tailed godwit (baueri) Limosa lapponica baueri Vulnerable - X v
gggwﬁ m Siberian bar-tailed Limosa lapponica menzbieri erﬁjr;tzj:e”r):a q - X 4
Soft-plumaged petrel Pterodroma mollis Vulnerable - X v
Australian painted snipe Rostratula australis Endangered - X v
Ruddy turnstone Arenaria interpres - Migratory X v
Fork-tailed swift Apus pacificus - Migratory X v
Wedge-tailed shearwater Ardenna pacifica - Migratory X v
Great frigatebird Fregata minor - Migratory X v
Red-tailed tropicbird Phaethon rubricauda - Migratory X v
Sanderling Calidris alba - Migratory X v
Red-necked stint Calidris ruficollis - Migratory X v
Caspian tern Hydroprogne caspia - Migratory X v
Bridled tern Onychoprion anaethetus - Migratory X v
Roseate tern Sterna dougallii - Migratory X v
Oriental plover Charadrius veredus - Migratory X v
Oriental pratincole Glareola maldivarum - Migratory X v
Bar-tailed godwit Limosa lapponica - Migratory X v
Black-tailed godwit Limosa limosa - Migratory X v
Whimbrel Numenius phaeopus - Migratory X v
Grey plover Pluvialis squatarola - Migratory X v
Crested tern Thalasseus bergii - Migratory X v
Grey-tailed tattler Tringa brevipes - Migratory X v
Common greenshank Tringa nebularia - Migratory X v
Terek sandpiper Xenus cinereus - Migratory X v
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Listed Species Recovery Plans, Conservation Advice and Threat Abatement Plans

BHP considered recent updates to Recovery Plans, Conservation Management Plans, Threat Abatement
Plans or approved Conservation Advice in place for EPBC Act-listed threatened species that may potentially
occur or utilise habitat within the EMBA (Table 4-7).

Recovery Plans set out the research and management actions necessary to stop the decline of, and support
the recovery of listed threatened species. In addition, Threat Abatement Plans provide for the research,
management, and any other actions necessary to reduce the impact of a listed key threatening process on
native species and ecological communities. The Minister decides whether a threat abatement plan is required
for key threatening processes listed under Section 183 of the EPBC Act. Table 4-7 provides information on the
specific requirements of the relevant conservation advice, species recovery plans and threat abatement plans
that is applicable to the petroleum activity, and demonstrates how current management requirements have
been taken into account during the preparation of the EP. Through the implementation of relevant control
measures, performance outcomes and performance standards, potential risks and impacts of the petroleum
activity are managed to ALARP and acceptable levels.
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Table 4-7: Summary of relevant species recovery plans, approved conservation plans and threat abatement plans

. . : Threats and or Management Addressed in EP
Species or Group Relevant Plan/Conservation Advice Strategies Relevant to the Activity

All Vertebrate Fauna

All vertebrate fauna Threat Abatement Plan for the impacts of marine debris on Ship-sourced marine debris as a risk Section 8.7
vertebrate wildlife of Australia’s coasts and oceans (DoEE, to vertebrate marine life through
2018) entanglement or ingestion

Marine Mammals

Sei whale Conservation Advice for the Sei Whale (Threatened Species Noise interference Section 7.5

Scientific Committee, 2015a
) Habitat degradation including pollution Section 8.3 & 8.5

Vessel strike Section 8.8

Blue whale Conservation Management Plan for the Blue Whale (DoE, Noise interference Section 7.5
2015a) Habitat modification Section 8.3 & 8.5

Vessel disturbance Section 8.8

Fin whale Approved Conservation Advice for the Fin Whale (Threatened Noise interference Section 7.5

Species Scientific Committee, 2015b ) o ) ) )
P ) Habitat degradation including pollution Section 8.3 & 8.5

Vessel strike Section 8.8
Southern right whale Conservation Management Plan for the Southern Right Whale Noise interference Section 7.5
2011-2021 (DSEWPaC, 2012a) ) e .
Habitat modification Section 8.3 & 8.5
Marine debris Section 8.7
Vessel disturbance/ strike Section 8.8
Humpback whale Approved Conservation Advice for the Humpback Whale Noise interference Section 7.5
(Threatened Species Scientific Committee, 2015c¢) . A .
Habitat degradation Section 8.3 & 8.5
Marine debris Section 8.7
Vessel strike Section 8.8
Australian sea lion Recovery Plan for the Australian Sea Lion (DSEWPaC, 2013a) Habitat degradation including pollution Section 8.3
and oil spills
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Threats and or Management
Strategies Relevant to the Activity

Addressed in EP
Section

Species or Group Relevant Plan/Conservation Advice

Marine Reptiles

EPBC Act listed marine turtles in the
EMBA:

e Loggerhead turtle
e Green turtle

e Hawksbill turtle

e Flatback turtle

e |eatherback turtle

Short-nosed seasnake

Fish, Sharks and Rays
White shark

Grey nurse shark

Dwarf sawfish

Green sawfish

Whale shark

National Light Pollution Guidelines for Wildlife, including marine
turtles, seabirds and migratory shorebirds (DoEE, 2020).

Recovery Plan for Marine Turtles (DoEE, 2017).

Approved Conservation Advice for leatherback turtle (DEWHA,
2008).

Approved Conservation Advice for Aipysurus apraefrontalis
(Short-nosed Sea Snake) (TSSC, 2011a)

National Recovery Plan for the White Shark (Carcharodon
carcharias (DSEWPaC, 2013b)

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

Approved Conservation Advice for Pristis clavata (Dwarf
Sawfish) (DEWHA, 2009)

Sawfish and River Sharks Multispecies Recovery Plan (DoE,
2015)

Approved Conservation Advice for the Green Sawfish (Pristis
zijsron) (Threatened Species Scientific Committee, 2008)
Sawfish and River Sharks Multispecies Recovery Plan (DoE,
2015b)

Approved Conservation Advice for the Whale Shark (Rhincodon
typus) (TSSC, 2015d)
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. . : Threats and or Management Addressed in EP
Species or Group Relevant Plan/Conservation Advice Strategies Relevant to the Activity

Birds

Seabirds and migratory shorebirds National Light Pollution Guidelines for Wildlife, including marine Light pollution Section 7.4
turtles, seabirds and migratory shorebirds (DoEE, 2020)

Relevant EPBC Act-listed seabirds inthe = Background Paper, Population Status and Threats to Marine pollution Section 8.3 & 8.5

EMBA: Albatrosses and Giant Petrels Listed as Threatened under the

« Northern giant petrel EPBC Act 1999 (DSEWPaC, 2011b)

e Southern giant petrel Approved Conservation Advice for the soft-plumaged petrel . . .

. SOft-p|umgged Setrel (Pterodroma mollis) (TSSC, 2015e) Marine debris section 8.7

o Amsterdam albatross

o Black-browed albatross

e Campbell albatross

¢ Indian yellow-nosed albatross

o Northern royal albatross

e Shy albatross

e Sooty albatross

e Southern royal albatross

e Tristan albatross

e Wandering albatross

e White-capped albatross

¢ Yellow-nosed albatross

Australian lesser noddy Approved Conservation Advice for the Australian lesser noddy Pollution and oil spills Section 8.3 & 8.5
(Anous tenuirostris melanops) (TSSC, 2015f)

Red knot Approved Conservation Advice for the red knot (Calidris Habitat loss and degradation Section 8.3 & 8.5

canutus) (TSSC, 2016a . TR
utus) ( ) Pollution/ contamination impacts

Great knot Approved Conservation Advice for the great knot (Calidris Habitat loss and degradation from Section 8.3 & 8.5
tenuirostris) (TSSC, 2016b) pollution

Greater sand plover Approved Conservation Advice for the greater sand plover Habitat loss and degradation from Section 8.3 & 8.5
(Charadruis leschenaultii) (TSSC, 2016c¢) pollution

Curlew sandpiper Approved Conservation Advice for the curlew sandpiper (Calidris = Habitat loss and degradation from Section 8.3 & 8.5
ferruginea) (TSSC, 2015g) pollution

Blue petrel Approved Conservation Advice for the blue petrel (Halobaena None listed relevant to the activity N/A

caerulea) (TSSC, 2015h)
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. . : Threats and or Management Addressed in EP
Species or Group Relevant Plan/Conservation Advice Strategies Relevant to the Activity

Bar-tailed godwit (baueri)

Approved Conservation Advice for the bar-tailed godwit (western = Habitat loss and degradation from Section 8.3 & 8.5
Alaskan) (Limosa lapponica baueri) (TSSC, 2016d) pollution
Northern Siberian bar-tailed godwit Approved Conservation Advice for the bar-tailed godwit Habitat loss and degradation from
(northern Siberian) (Limosa lapponica menzbieri) (TSSC, 2016e) = pollution Section 8.3 & 8.5
Eastern curlew Approved Conservation Advice for eastern curlew (Numenius Habitat loss and degradation from Section 8.3 & 8.5
madagascariensis) (TSSC, 2015i) pollution
Fairy prion (southern) Approved Conservation Advice for fairy prion (southern) None listed relevant to the activity N/A

(Pachyptila turtur subantarctica) (TSSC, 2015j)

Abbott’s booby Approved Conservation Advice for Abbott’s booby (Papasula Marine pollution Section 8.3
abbotti) (TSSC, 2015k)

Australian painted snipe Approved Conservation Advice for Australian painted snipe None listed relevant to the activity N/A
(Rostratula australis) (DSEWPaC, 2013c)

Australian fairy tern Approved Conservation Advice for Australian fairy tern (Sternula = Oil spills Section 8.3 & 8.5
nereis nereis) (TSSC, 2011)
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Biologically Important Areas and Habitat Critical to the Survival of a Species

The Conservation Values Atlas? identifies biologically important areas (BIAs) for some of the region’s protected
species. These are areas that are considered to be particularly important for the conservation of protected
species and where aggregations of individuals display biologically important behaviour such as breeding,
foraging, resting or migration. BIAs are not protected matters and should not be confused with ‘critical habitat’
as defined in the EPBC Act.

A review of the Conservation Values Atlas identified the following BIAs for protected species that intersect with
the operational area. BIAs for four species overlap with the operational area. The identified protected species

and the relevant BIAs are:

e  Humpback whales — migratory corridor (North and South) and waters to about 50 km offshore

(Figure 4-6);

e  Pygmy blue whale — distribution (Exmouth, North West Cape area) (Figure 4-6);

e  Flatback turtle — inter-nesting (North West Cape area, Exmouth Gulf) (Figure 4-7); and

e Wedge-tailed shearwater — breeding and foraging (North West Cape area) (Figure 4-14).

In addition, a number of BIAs occur within the wider EMBA (Table 4-8). Refer to the specific species

descriptions for further information.

Species

Marine Mammals

Table 4-8: BIAs within the wider EMBA

BIA Type

Approx.
distance from
operational
area (km)

Thevenard Island, Barrow Island, Montebello Islands)

Pygmy blue whale Migration (Exmouth, North West Cape) 10 km
(refer to Figure 4-6) . .
Foraging (Ningaloo) 40 km
Blue whale and pygmy Foraging (on migration) (outer continental shelf from 1,015 km
blue whale (refer to south of Jurien Bay to Cape Naturaliste)
Figure 4-6)
Dugong Multi-use (breeding, foraging/nursing/calving) (Ningaloo 22 km
(refer to Figure 4-12) coast!, Exmouth Gulf, Shark Bay)
Australian sea lion Breeding, foraging, haul-out sites (Houtman Abrolhos 720 km
(refer to Figure 4-13) Islands)
Marine Reptiles
Flatback turtle Foraging (Barrow Island) 141 km
refer to Figure 4-7
( g ) Nesting (Thevenard Island?, Barrow Island, Montebello 90 km
Islands)
Inter-nesting (North West Cape?, Muiron Islands, Intercepts

operational area

Thevenard Island, Barrow Island, Lowendal Islands,
Montebello Islands)

Green turtle Foraging (Barrow Island) 141 km
(refer to Figure 4-8) i .
Nesting (North West Cape?, Muiron Islands, Barrow 27 km
Island, Montebello Islands)
Inter-nesting (North West Cape?, Muiron Islands, Barrow 5 km
Island, Montebello Islands)
Hawksbill turtle Nesting (Ningaloo coast and Jurabi coast!, Thevenard 25 km
(refer to Figure 4-9) Island, Barrow Island, Lowendal Islands)
Inter-nesting (Ningaloo coast and Jurabi coast?, 25 km

CROSBYadtri: bil GHETvWHDEAL dN-EEERJVEb!ﬁFri@Nc’:iltEdSTWMQram.eWﬁd?*aﬂfb://WWW.environmem.gov.au/arcgis-framework/apps/ncva/ncva.jsf>
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Approx.
: distance from
Species BIA Type operational
area (km)
Loggerhead turtle Nesting (Ningaloo and Jurabi coast?, Muiron Islands, 4 km
(refer to Figure 4-10) Montebello Islands, Dirk Hartog Island)
Inter-nesting (Ningaloo?, Muiron Islands, Montebello 4 km
Islands, Dirk Hartog Island)
Fish/ Sharks
Whale shark Foraging (Ningaloo Marine Park and adjacent 200 m
(refer to Figure 4-11) Commonwealth waters)
White shark Foraging (Houtman Abrolhos Islands, coastal waters from 730 km
(refer to Figure 4-11) Dongara to Wedge Island)
Birds
Australian lesser noddy Foraging (Houtman Abrolhos Islands) 730 km

(refer to Figure 4-14)

Bridled tern Foraging (south from north of Abrolhos Islands) 680 km
(refer to Figure 4-14)

Caspian tern Foraging (south from north of Abrolhos Islands) 680 km
(refer to Figure 4-14)

Common noddy Foraging (Houtman Abrolhos Islands) 730 km
(refer to Figure 4-14)

Fairy tern Breeding and foraging (North West Cape?, Thevenard 30 km
(refer to Figure 4-14) Island, Barrow Island, Montebello islands, Shark Bay)

Lesser crested tern? Breeding (Thevenard Island?, Lowendal Islands, island off 65 km
(refer to Figure 4-14) Dirk Hartog Island)

Little shearwater? Foraging (coastal and offshore waters south from 640 km
(refer to Figure 4-14) Kalbarri)

Pacific gull Foraging (Houtman Abrolhos Islands) 730 km
(refer to Figure 4-14)

Roseate tern Breeding and foraging (Ningaloo?, Thevenard Island, 90 km
(refer to Figure 4-14) Barrow Island, Shark Bay)

Soft-plumaged petrel Foraging (offshore waters south of Geraldton) 835 km

(refer to Figure 4-14)

Sooty tern Foraging (offshore waters west of Shark Bay) 490 km
(refer to Figure 4-14)

Wedge-tailed shearwater | Breeding and foraging (Exmouth?, islands off Onslow, Intercepts
(refer to Figure 4-14) Barrow Island, Shark Bay) operational area

1 Where multiple BIAs overlap with the wider EMBA, the distance shown is the distance of the closest BIA to the operational area.
2 The little shearwater, lesser crested tern, Pacific gull and sooty tern are not listed as threatened or migratory under the EPBC Act.
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Habitat Critical to the Survival of a Species

‘Habitat critical to the survival of a species’ is defined within the EPBC Act Significant Impact Guidelines 1.1 —
Matters of National Environmental Significance (DoE, 2013) as areas that are necessary:

e For activities such as foraging, breeding, roosting, or dispersal;

e For the long-term maintenance of the species (including the maintenance of species essential to the
survival of the species);

e  To maintain genetic diversity and long-term evolutionary development; or
e  For the reintroduction of populations or recovery of the species.

The Recovery Plan for Marine Turtles in Australia (DoEE, 2017) provides details of habitat critical to the survival
of several species of marine turtle genetic stock (summarised in Table 4-9). The EMBA intercepts the following:

e Inter-nesting habitat critical to the survival of flatback turtles (intercepts the operational area); and

e Inter-nesting habitat critical to the survival of flatback, green, loggerhead and hawksbill turtles
(intercepts the wider EMBA).

Figure 4-15 shows the habitat critical to the survival of relevant marine turtles that intercept the EMBA.

Table 4-9: Nesting and inter-nesting areas identified as ‘habitat critical to the survival of marine
turtles’ within the EMBA

‘ EMBA
I . Nesting Location / Inter-nesting Nesting -
Turtle Species Buffer Period Operational Wider
Area EMBA
Flatback turtle 60 km radius of nesting locations:
(Pilbara stock) Muiron Islands, Pilbara coast,
coastal islands from Cape Oct-Mar v v

Preston to Locker Island,
Montebello Islands

Green turtle (NWS 20 km radius of nesting locations:

genetic stock) Serrurier Island, Northwest Cape,
Exmouth Gulf, Barrow Island,
Montebello Islands, Thevenard
Island, Shark Bay to Ningaloo
coast

Nov-Mar X v

Hawksbill turtle 20 km radius of nesting locations:

(WA stock) Muiron Islands, and mainland
beaches from Cape Range to Oct-Feb
Ningaloo and Gnaraloo to Red
Buff, Cape Preston to mouth of
Exmouth Gulf, Montebello Islands

Loggerhead turtle 20 km radius of nesting locations:

(WA stock) North West Cape, Ningaloo
coast, Muiron Islands, Gnaraloo
Bay, Dirk Hartog Island

Nov-May X v
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Figure 4-15: Habitat critical to the survival of marine turtles within the EMBA
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Summary of Windows of Ecological Sensitivity

Table 4-10 provides a summary of the windows of ecological sensitivity for values identified within and around
the operational area and the wider EMBA, with approximate closest distance to the operational area. These
receptors are considered throughout the EP in terms of the identified potential risk.
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Table 4-10: Key environmental sensitivities and timing of biologically important activity

Category Environmental Sensitivity

Habitats/ Phytoplankton abundance
Communities

Zooplankton abundance

Coral spawning

Seagrass

Macroalgae shedding fronds

Marine Fauna Green turtle nesting
(threatened/
migratory species)

Loggerhead turtle nesting

Leatherback turtle nesting

Hawksbill turtle nesting

Flatback turtle nesting

Humpback whale migration

Humpback whale calving

Blue whale migration

Whale shark (Ningaloo) aggregation

Dugong aggregation breeding breeding

Seabird nesting

Australian sea lion (Houtman Abrolhos Is.) breeding Non-annual breeding cycle — breeding times differ between colonies
Legend Peak occurrence/ activity (reliable and predictable)

Low level of occurrence/ activity (may vary from year to year)

Activity can occur throughout the year

No occurrence
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4.6 Marine Mammals

4.6.1 Threatened Species

A search of the EPBC Protected Matters database identified six threatened species (five of which are also
migratory species) as having the potential to occur or have habitat within the wider EMBA. Five of the six
species may also occur within the operational area.

Sei Whale (Balaenoptera borealis)

Sei whales (Balaenoptera borealis) are listed as vulnerable and migratory under the EPBC Act. Sei whales
are not commonly recorded in Australian waters and their similarity to Bryde’s whales has resulted in confusion
about their distributional limits and the accuracy of recorded observations (DoE, 2020). There are no known
mating or calving areas in Australian waters. The species migrates between Australian waters and Antarctic
feeding areas but their movements are unpredictable and not well documented. They have been sighted
inshore (in the proximity of the Bonney upwelling in Victoria) as well as in deeper offshore waters and have
only been sighted in summer and autumn (DAWE, 2020).

Sei whales were identified as potentially occurring within the operational area and wider EMBA; however due
to infrequent sightings in Australia, there occurrence is considered unlikely.

Blue Whale

Blue whales (Balaenoptera musculus) are listed as endangered and migratory under the EPBC Act There are
two recognised subspecies of blue whale in the southern hemisphere that are both recorded in Australian
waters, the southern (or ‘true’ blue whale (Balaenoptera musculus intermedia) and the 'pygmy' blue whale
(Balaenoptera musculus brevicauda). In general, southern blue whales occur in waters south of 60°S and
pygmy blue whales occur in waters north of 55°S (i.e. not in the Antarctic). By this definition, all blue whales in
waters from Kalbarri to the Northern Territory border are assumed to be pygmy blue whales, and are discussed
below.

Pygmy blue whales have a southern hemisphere distribution, migrating from tropical water breeding grounds
in winter to temperate and polar water feeding grounds in summer (Bannister et al., 1996; Double et al., 2014).
Passive acoustic data documented pygmy blue whales migrating along the Western Australian shelf break at
depth of 500 to 1,000 m (McCauley & Jenner, 2010) (Figure 4-16).

During the southern migration, pygmy blue whales pass south of the Montebello Islands and Exmouth from
October to the end of January, peaking in late November to early December (Double et al., 2012). On the
return journey, tagging surveys have shown pygmy blue whales migrating northward relatively near to the
Australian coastline (100 km) until reaching North West Cape after which they travelled offshore (240 km) to
Indonesia. Blue whales have been detected off Exmouth and the Montebello Islands between April and August
(Double et al., 2012; McCauley & Jenner, 2010) (Figure 4-16).

Blue whales were identified as potentially occurring within the operational area and wider EMBA. Foraging and
migration BIAs for the pygmy blue whale intercept the wider EMBA (Figure 4-6). Considering the known usage
of the area, it is likely that the pygmy blue whale will be regionally present, particularly over the summer season
and may occur in the wider EMBA between April and August (north-bound migration) and October to January
(south-bound migration).
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SATELLITE TRACKING OF WESTERN AUSTRALIAN BLUE WHALES
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Figure 4-16: Satellite tracking of blue Whales in 2010/2011 modified from Double et al., (2012)

Fin Whale

The fin whale (Balaenoptera physalus) is listed as vulnerable and migratory under the EPBC Act. The fin whale
is the second-largest whale species after the blue whale. Fin whale distribution in Australian waters is known
primarily from stranding events and whaling records. Due to scarcity of sighting records, the distribution cannot
be accurately determined although it is thought to be present along the western coast of Australia, southern
Australia around to Tasmania. The Australian Antarctic waters are important feeding grounds but there are no
known mating or calving areas in Australian waters (Morrice et al., 2004). The migration routes and location of
winter breeding grounds are uncertain, but presence in Australian waters has been detected in summer and
autumn months (DoEE, 2017).

Fin whales were identified as potentially occurring within the operational area and wider EMBA; however due
to infrequent sightings in Australia the likelihood of these whales being present is low.

Southern Right Whale

The southern right whale (Eubalaena australis) is listed as endangered and migratory under the EPBC Act. It
is seasonally present on the Australian coast between May and November and recorded in the coastal waters
of all Australian states (Bannister et al., 1996). Major calving areas are located in Western Australia at Doubtful
Island Bay, east of Israelite Bay in the south-west; and in South Australia at Head of Bight (Bannister et al.,
1996). The distribution of southern right whales in Australian waters other than near the coast is unknown and
very little information is known about the migratory patterns, habitats, calving areas or feeding habits; but peak
periods for mating are known to be from mid-July through to August (DAWE, 2020).

Isolated individuals have been seen outside the normal season but a summer sighting would be very unusual.
Australian southern right whales migrate seasonally between higher and middle latitudes. The general timing
of migratory arrivals and departures varies slightly each year. Migratory pathways are not well known
(Bannister et al., 1996). A circular, anticlockwise migration pattern south of the Australian continent was
proposed by Hart et al. (1842), based on the seasonal location of whaling activity. This generalised migratory
pattern is further supported by the majority of inter-year coastal movements being in a westerly direction and
between-year coastal movements being in an easterly direction (Burnell, 2001).

Southern right whales were identified as potentially occurring within the operational area and wider EMBA. No
BlAs are present within the EMBA, and as such, their presence is likely to be limited to individuals transiting
the area.
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Humpback Whale

The humpback whale (Megaptera novaengliae) is listed as vulnerable and migratory under the EPBC Act.
Humpback whales occur throughout Australian waters, their distribution being influenced by their migratory
pathways and aggregation areas for resting, breeding and calving. In the southern hemisphere, humpback
whale populations spend the summer months feeding in the Antarctic polar region before migrating north to
tropical breeding/calving grounds in the coastal waters of the Kimberley.

Aerial surveys and noise logger recordings undertaken for Chevron’s Wheatstone Project show that the main
distribution of humpback whales were sighted at an average distance of 50 km from the mainland during the
northern migration and 35 km during the southbound migration (RPS, 2010). The southbound migration moves
down the coast between late August and November, although females with calves have been documented
leaving the calving areas last, with a later peak in abundance observed from mid-August to mid-September
(Jenner et al., 2001). Figure 4-17 illustrates the results of aerial surveys conducted during a single year
between the north-west cape and Barrow Island.

Humpback whales were identified as occurring within the operational area and the wider EMBA (Figure 4-6).
The operational area intersects the humpback whale migration BIA and waters out to about 50 km offshore as
part of the migratory corridor for these whales. The wider EMBA intersects a portion of the Exmouth Gulf
resting area. Individuals may be sighted particularly between June and December whilst transiting through to
rest areas of the Exmouth Gulf.
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Figure 4-17: Aerial survey sightings of humpback whales from June to December 2009 (taken from
Jenner et al., 2010)

Australian Sea Lion

The Australian sea lion (Neophoca cinerea) is lised as vulnerable under the EPBC Act. The Australian sea lion
is the only pinniped endemic to Australia. The breeding range extends from Houtman Abrolhos, Western
Australia, to The Pages Island, east of Kangaroo Island, South Australia. Breeding colonies occur on islands
aor remote sections of coastline. Over 66 breeding colonies have been recorded: 28 in WA and 38 in SA
(DAWE, 2020). The Australian sea lion exhibits high site fidelity and little movement of females between
colonies have been observed.

Australian sea lions use a wide variety of habitats for breeding sites (called rookeries), and during the non-
breeding season, for haul-out sites. Onshore habitats used include exposed islands and reefs, rocky terrain,
sandy beaches and vegetate for dunes and swales (DAWE, 2020). They feed on a wide variety of prey,
including cephalopods, fish, sharks, rock lobsters and sea birds.

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

60



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

The Australian sea lion were identified as occurring within the wider EMBA, with breeding known to occur at
the Houtman Abrolhos Islands. The wider EMBA intersects BIAs (breeding, foraging, haul-out sites) for the
species (Figure 4-13).

4.6.2 Migratory Species

A search of the EPBC Protected Matters database identified an additional nine migratory species as having
the potential to occur or have habitat within the wider EMBA, of which four may also occur within the operational
area.

Bryde’s Whale

Bryde’s whale (Balaenoptera edeni) is listed as migratory under the EPBC Act. Bryde’s whale is considered
the least migratory of the whale species in Australian waters and is typically found in tropical waters between
40°S and 40°N year round (Bannister et al., 1996; DAWE, 2020). This is supported by noise logger recordings
of Bryde’s whales year round near Scott Reef. The species frequents oceanic waters as well as nearshore
areas following zones of upwelling around the continental shelf (Mustoe and Edmunds, 2008).

Bryde’s whales were identified as potentially occurring within the operational area and wider EMBA.
Orca, Killer Whale

Orca (Orcinus orca) is listed as migratory under the EPBC Act and is the largest member of the dolphin family.
Orca are found in both tropical and temperate waters in oceanic, pelagic and neritic waters (DAWE, 2020).
Orca usually travel in groups of 10-30 individuals and make seasonal migrations, and may follow regular
migratory pathways; however this has not been proven. No specific information on migratory pathways along
the WA coast is documented. Orca have been recorded relocating to Antarctic waters during summer months
and back to warmer waters during winter. This suggests that during the winter months would be the highest
likelihood of occurrence of orca on the NWS.

Orca have been identified as potentially occurring within the operational area and wider EMBA.
Sperm Whale

The sperm whale (Physeter macrocephalus) is listed as migratory under the EPBC Act. They have a wide
distribution extending from the polar regions to the equator although they are usually found in deeper oceanic
waters near continental breaks and canyons (DAWE, 2020). Females and young males tend to remain in
warmer waters, whereas adult males venture further away from the equator to colder waters. Limited
information exists on sperm whale distribution in Australian waters.

Sperm whales were identified as potentially occurring within the operational area and wider EMBA.
Spotted Bottlenose Dolphin

The spotted bottlenose dolphin (Arafura/Timor Sea population) (Tursiops aduncus) is listed as migratory under
the EPBC Act. Occurring Australia wide, this species resembles the common bottlenose dolphin. This species
prefers shallower inshore bays and estuaries and travels in groups consisting on average of between five and
16 individuals (DAWE, 2020). Migratory movements in Australia are variable, and are likely to be triggered by
baitfish movements. This species can spend all year in one location, but can also make long-range movements.

The spotted bottlenose dolphin was identified as potentially occurring within the operational area and wider
EMBA.

Pygmy Right Whale

The pygmy right whale (Caperea marginata) is listed as migratory under the EPBC Act. Little is known of this
small and elusive baleen whale with few sightings recorded. In Australia, they have been recorded between
32° S and 47° S, but are not uniformly spread around the coast, with the northern distribution on the west coast
may be limited by the Leeuwin current.

The pygmy right whale may occur within the southernmost extent of the wider EMBA.
Dusky Dolphin

The dusky dolphin (Lagenorhynchus obscurus) is listed as migratory under the EPBC Act and occur mostly in
temperate and sub-Antarctic zones. In Australia, the dusky dolphin has been sighted in southern Australia from
WA to Tasmania. The area of occupancy is unknown, but it is considered to primarily inhabit inshore waters,
but may also move offshore to seek out colder waters in summer months (DAWE, 2020).
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Dusky dolphins have been identified as potentially occurring within the southernmost extent of the wider EMBA.
Indo-Pacific Humpback Dolphin

The Indo-Pacific humpback dolphin (Sousa chinensis) is listed as migratory under the EPBC Act. The species
is known to occur along the Exmouth Gulf around the North West Cape round to the Queensland/NSW border.
The total population size of the Indo-Pacific humpback dolphin in Australian waters is not known. The dolphin
inhabits shallow coastal, estuarine and occasionally riverine habitats and usually in waters less than 20 m, but
have occasionally been seen as far offshore as 55 km in relatively shallow water (Corkeron et al., 1997). The
Indo-Pacific humpback dolphin’s migratory patterns in the NWS region are not well documented.

The Indo-Pacific humpback dolphin was identified as potentially occurring within the wider EMBA.
Antarctic Minke Whale

The Antarctic minke whale (Balaenoptera bonaerensis) is listed as migratory under the EPBC Act. This large
baleen whale swims alone or in pairs; numbers are not well documented. The distribution of this species in
WA is unknown, however they are known to occur offshore within cold temperate to Antarctic waters (DAWE,
2020). Migrates between Antarctic feeding grounds to warmer tropical and subtropical waters and calving
occurs in warmer waters during late May and early June after winter migration from Antarctic waters.

The Antarctic minke whale was identified as potentially occurring within the wider EMBA.
Dugong

Dugongs (Dugong dugon) are protected under the Biodiversity Conservation Act 2016 WA and under the
EPBC Act, which lists them as marine and migratory species. They are large herbivorous marine mammals
that feed on seagrass and mostly inhabit shallow (up to 5 m) waters fringing coasts and offshore islands
occurring in close conjunction with the seagrass and algae beds on which they feed. There is little data on the
presence of dugongs in deeper offshore waters, although the absence of food would suggest this is unlikely.

The distribution of dugongs in Australia ranges from Shark Bay in WA extending around the Northern Territory
coastline to Moreton Bay in Queensland. Dugongs are long-lived and slow breeding. Breeding occurs from
September through to April.

Dugong aggregation and feeding habitat are known to occur within the wider EMBA. Given the water depth in
the operational area which does not support seagrass habitat, individuals are not likely to be encountered in
the operational area. The wider EMBA intersects a known BIA (foraging and nursing) in the Exmouth Gulf,
Ningaloo Coast and Shark Bay (Figure 4-12).

4.7 Marine Reptiles

4.7.1 Threatened Species

A search of the EPBC Protected Matters database identified six threatened species (five of which are also
migratory) as having the potential to occur or have habitat within the wider EMBA; five of these threatened
species were identified as also being present in the operational area.

Loggerhead Turtle

The loggerhead turtle (Caretta caretta) is listed as endangered and migratory under the EPBC Act. The
loggerhead turtle has a worldwide distribution, living and breeding in subtropical to tropical locations (Limpus,
2008a). The annual nesting population in WA is thought to be 3,000 females annually (Baldwin et al., 2003),
and this is considered to support the third largest population in the world (Limpus, 2008a).

Nesting and breeding occurs from October to March, with a peak in late December/early January (DAWE,
2020). Major nesting beaches include the Dampier Archipelago and the Montebello Islands. Lower density
nesting is known from the Lowendal Islands, Barrow Island, the Muiron Islands, and the Ningaloo Coast at
Cape Range, and south to Carnarvon.

Foraging areas are widespread for loggerhead turtle populations and migrations from nesting to feeding
grounds can stretch 1,000s of kilometres, including feeding grounds as far north as the Java Sea of Indonesia
for the WA population (Limpus, 2008a). Loggerhead turtles are carnivorous and feed primarily on benthic
invertebrates from depths of ranging from approximately 50 m to near shore tidal areas (DAWE, 2020)
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including areas of rocky and coral reef, muddy bays, sand flats, estuaries and seagrass meadows (Limpus,
2008a).

The loggerhead turtle was identified as occurring within the operational area and wider EMBA. The wider
EMBA intersects a known BIA (nesting and inter-nesting) for the species. No BIAs for the species lie within the
operational area. However, the wider EMBA intersects known BIAs (nesting and inter-nesting habitat)
(Figure 4-10) and habitat critical to the survival of the species (refer to Table 4-9 and Figure 4-15).

Green Turtle

The green turtle (Chelonia mydas) is listed as vulnerable and migratory under the EPBC Act. The green turtle
has a worldwide tropical and subtropical distribution and is widespread and abundant in WA waters, with an
estimated 20,000 individuals occurring in WA, arguably the largest population in the Indian Ocean (Limpus,
2008b). The principal rookeries in WA include the Lacepede Islands, Barrow Island, Montebello Islands (all
with sandy beaches), Muiron Islands, Browse Island, Northwest Cape, and Ningaloo coast north. Nesting
occurs between November and March, with the peak period between January and March.

Green turtles are omnivores, mainly feeding in shallow benthic habitats on seagrass and/or algae, but are also
known to feed on sponges, jellyfish and mangroves (Limpus, 2008b). Green turtles are unlikely to forage or
dwell within deeper off shore waters due to the water depths; however, they may occasionally migrate through
it.

The green turtle was identified as occurring within the operational area and wider EMBA. No BIAs for the
species lie within the operational area. However, the wider EMBA intersects known BIAs (foraging, nesting
and inter-nesting habitat) (Figure 4-8) and habitat critical to the survival of the species (refer to Table 4-9 and
Figure 4-15).

Leatherback Turtle

The leatherback turtle (Dermochelys coriacea) is listed as endangered and migratory under the EPBC Act.
The leatherback turtle has the widest distribution of any marine turtle, and can be found from tropical to
temperate waters throughout the world (Marquez, 1990). There are no major centres of nesting activity that
have been recorded in Australia, although scattered isolated nesting (one to three nests per annum) occurs in
southern Queensland and the Northern Territory (Limpus & McLachlin, 1994). There have been several
records of leatherback turtles off the coast of WA, but no confirmed nesting sites (Limpus, 2009).

The leatherback turtle was identified as occurring within the operational area and wider EMBA; however, no
BIAs or habitat critical to the survival of the species lie within the operational area or wider EMBA.

Hawksbill Turtle

The hawksbill turtle (Eretmochelys imbricata) is listed as vulnerable and migratory under the EPBC Act.
Hawksbill turtles have a global distribution throughout tropical and sub-tropical marine waters. The WA stock
is concentrated on the NWS, one of the largest hawksbill populations in the world. The most significant
breeding areas are around the sandy beaches of the Dampier Archipelago and the Montebello Islands.
Hawksbill turtles also nest at North West Cape/ Ningaloo coast, Muiron Islands, Varanus Island, the Lowendal
Islands, and Rosemary Island. Nesting occurs throughout the year in WA, peaking between October and
January.

Adults tend to forage in tropical tidal and sub-tidal coral and rocky reef habitat where they feed on an
omnivorous diet of sponges, algae, jellyfish and cephalopods (DAWE, 2020).

The hawksbill turtle was identified as occurring within the operational area and wider EMBA. No BIAs for the
species lie within the operational area. However, the wider EMBA intersects a known BIA (nesting and inter-
nesting habitat) (Figure 4-9) and habitat critical to the survival of the species (refer to Table 4-9 and
Figure 4-15). As hawksbill turtle rookeries and foraging areas are known to occur within the area, individuals
are likely to be encountered in the EMBA.

Flatback Turtle

The flatback turtle (Natator depressus) is listed as vulnerable and migratory under the EPBC Act. The flatback
turtle has an Australasian distribution, with all recorded nesting beaches occurring within tropical to sub-tropical
Australian waters (Limpus, 2007). They are known to feed on mid-water plankton and benthic organisms, and
can forage in mid-shelf water depths (up to about 50 m). Breeding and nesting is restricted to northern WA
(Limpus, 2007). The southern WA nesting population of flatback turtles occurs from Exmouth to the Lacepede
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Islands off the Kimberley coast (DAWE, 2020). Nesting activity within the Ningaloo Reef/ Exmouth Gulf area
is low. Counts of nesting conducted by the Ningaloo Turtle program found no nesting activity during the
2010/2011 season in the Ningaloo Reef area. Significant rookeries are centred on Barrow Island especially
the east coast beaches (DAWE, 2020). Inter-nesting flatback turtles can travel up to 62 km away from their
rookery between nesting events (Whittock et al., 2014).

Unlike other sea turtles, the flatback turtle lacks a wide oceanic dispersal phase and adults tend to be found
in soft sediment habitats within the continental shelf of northern Australia (DAWE, 2020).

The flatback turtle was identified as occurring within the operational area and wider EMBA. The operational
area lies within an inter-nesting BIA (North West Cape area and Exmouth Gulf) for the species; and the wider
EMBA intersects known BIAs (foraging, nesting and inter-nesting) (Figure 4-7) and habitat critical to the
survival of the species (refer to Table 4-9 and Figure 4-15).

Short-nosed Seasnake

The short-nosed seasnake (Aipysurus apraefrontalis) is listed as critically endangered under the EPBC Act. It
is a fully aquatic, small snake and is endemic to WA. It has been recorded from Exmouth Gulf, WA to the reefs
of the Sahul Shelf, in the eastern Indian Ocean. This species is believed to show strong site fidelity to shallow
coral reef habitats in less than 10 m of water, with most specimens having been collected from Ashmore and
Hibernia reefs (Minton & Heatwole, 1975; Guinea & Whiting, 2005).

The species prefers the reef flats or shallow waters along the outer reef edge in water depths to 10 m
(McCosker, 1975; Cogger, 2000). The species has been observed during daylight hours, resting beneath small
coral overhangs or coral heads in 1-2 m of water (McCosker, 1975). Guinea & Whiting (2005) reported that
very few short-nosed seasnakes moved even as far as 50 m away from the reef flat and are therefore unlikely
to be expected in high numbers in off shore, deeper waters.

The short-nosed seasnake was identified as occurring within the wider EMBA.

4.8 Fish, Sharks and Rays

4.8.1 Threatened Species

A search of the EPBC Protected Matters database identified five threatened species (five of which are also
migratory) as having the potential to occur or have habitat within the operational area and wider EMBA.

Grey Nurse Shark

The grey nurse shark (Carcharias taurus, west coast population) is listed as vulnerable under the EPBC Act.
Globally, the species is listed as vulnerable in the IUCN Red List of Threatened Species. Grey nurse shark are
now restricted to two populations, one on the east coast from southern Queensland to southern NSW and the
other around the south-west coast of Western Australia. The grey nurse shark is now considered extinct in
Victorian waters. It is believed that the east and west coast populations do not interact. The west coast
population has a broad inshore distribution, primarily in sub-tropical to cool temperate waters (Last and
Stevens, 2009). The population of grey nurse sharks (west coast population) is predominantly found in the
south-west coastal waters of Western Australia (DoE, 2014) and has been recorded as far north as the North
West Shelf (Stevens, 1999; Pogonoski et al., 2002). The greatest threat to grey nurse sharks is considered to
be incidental bycatch in commercial fisheries.

Grey nurse sharks are frequently observed hovering motionless just above the seabed in or near deep sandy-
bottomed gutters or rocky caves, and in the vicinity of inshore rocky reefs and islands (Pollard et al., 1996).
Adult grey nurse sharks feed on a wide range of fish, other sharks, squid, crabs and lobsters. Grey nurse shark
was identified as potentially occurring within the operational area and wider EMBA.

White Shark

The white shark (Carcharodon carcharias) is listed as vulnerable and migratory under the EPBC Act. It occurs
in almost all coastal and offshore waters of the major oceans that have water temperature between 12 and
24°C with greater concentrations in the United States (Atlantic Northeast and California), South Africa, Japan,
Australia/Oceania, Chile, and the Mediterranean. This shark reaches its maturity around 15 years of age and
can have a life span of over 30 years. White sharks are known to prey on marine mammals and a variety of
other marine animals, including fish and seabirds and have been frequently recorded in WA particularly during
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humpback whale migrations. The white shark was identified as potentially occurring within the operational area
and the wider EMBA. BIAs for the white shark fall within the wider EMBA (Figure 4-11).

Whale Shark

The whale shark (Rhincodon typus) is listed as vulnerable and migratory under the EPBC Act and it is also
classified as endangered on the IUCN Red List of Threatened Species. In WA, whale sharks are protected
under the Biodiversity Conservation Act 2016.

The whale shark is widely distributed in Australian waters and is also known to frequent the region, aggregating
each year between March and June, with the largest numbers generally recorded in April (Meekan et al., 2006).
The Ningaloo population of whale sharks has been shown to be part of a wider Indian Ocean whale shark
stock that is likely to encompass much of the south eastern Indian Ocean and the waters of South East Asia
(Meekan et al., 2006).

The whale shark was identified as occurring within the operational area and wider EMBA. A BIA (foraging)
intersects with the wider EMBA only, for the waters adjacent to Ningaloo coastline (known for intensive
foraging), and the offshore Commonwealth waters along the North West Shelf (Figure 4-11).

Dwarf Sawfish/Queensland Sawfish

The dwarf sawfish (Pristis clavata) is listed as vulnerable and migratory under the EPBC Act. Dwarf sawfish
are rays, somewhat resembling sharks, with an elongated and serrated rostrums. The distribution dwarf
sawfish is considered to be restricted to northern Australia, ranging from northern Queensland to the Pilbara
coastline. Sawfish generally inhabit shallow coastal waters along with estuaries, which are utilised as nurseries
for juveniles. Surveys have found most captures of dwarf sawfish over soft sediment environments. The diets
of sawfish are primarily made up of small fish, which they stun using their serrated rostrums (DAWE, 2020).

The dwarf sawfish may occur within the operational area and some shallower coastal mainland locations within
the wider EMBA.

Green Sawfish

The green sawfish (Pristis zijsron) are listed as vulnerable and migratory under the EPBC Act. They have a
shark-like body, a flattened head and an elongated snout or rostrum, which is studded with 24-28 pairs of
unevenly spaced rostral teeth. This tooth-studded rostrum is commonly described as the 'saw'. The first dorsal
fin origin is slightly behind the pelvic fin origin and the lower lobe of the caudal fin is much shorter than half the
length of the upper lobe. Green sawfish are greenish brown or olive in colour on their upper surfaces and pale
to white on their undersides. Mature adult Green Sawfish can grow to 5 m in length in Australian waters (Last
& Stevens, 2009). Little is known about their historical distribution in Western Australia and the Northern
Territory (Stevens et al., 2005).

The green sawfish may occur within the operational area and some shallower coastal mainland locations within
the wider EMBA.

4.8.2 Migratory Species

A search of the EPBC Protected Matters database identified an additional six migratory species as having the
potential to occur or have habitat within the wider EMBA, of which five may also occur within the operational
area.

Narrow Sawfish

The narrow sawfish (Anoxypristis cuspidata), also known as the knifetooth sawfish, is listed as a migratory
species under the EPBC Act. The species inhabits estuarine, inshore and offshore waters to at least 40 m
depth (Last & Stevens, 2009). Inshore and estuarine waters are important for juveniles and pupping females,
whilst adults predominantly occur offshore (Peverell, 2005). The narrow sawfish may occur within the
operational area and wider EMBA.

Shortfin Mako Shark

The shortfin mako shark (Isurus oxyrinchus) is listed as a migratory species under the EPBC Act. It is a coastal,
oceanic species occurring from the surface to at least 500 m depth and is widespread in temperate and tropical
waters of all oceans from about 50°N (up to 60°N in the northeast Atlantic) to 50°S. It is occasionally found
close inshore where the continental shelf is narrow. The shortfin mako shark may occur within the operational
area and the wider EMBA.
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Longfin Mako Shark

The longfin mako (Isurus paucus) is listed as a migratory species under the EPBC Act. It is a widely distributed
but rarely encountered oceanic shark. This species is known to be caught as bycatch in tropical pelagic longline
fisheries for tuna, swordfish and sharks and in other oceanic fisheries. This species appears to be cosmopolitan
in tropical and warm temperate waters. However, at present records are sporadic and the complete distribution
remains unclear. The longfin mako shark may occur within the operational area and the wider EMBA.

Reef Manta Ray

The reef manta ray (Manta alfredi) is a listed migratory species under the EPBC Act. The reef manta ray has
a widespread distribution in tropical and subtropical waters worldwide, which includes WA. Reef manta rays
are thought to have a relatively sedentary behaviour with precise areas for cleaning and feeding still within
close proximity of coasts, reefs or islands. The migratory pattern in WA is not well documented; however, it is
possible that the ray may occur within the operational area and wider EMBA.

Giant Manta Ray

The giant manta ray (Manta birostris) is a listed migratory species under the EPBC Act and is the largest of
the rays. The species has a tropical and semi-temperate distribution worldwide that includes WA. The giant
manta ray appears to be a seasonal visitor to coastal sites and satellite tracking studies have revealed it to be
capable of migrations of over 1,000 km in distance. The migratory pattern in WA is not well documented,
however, it is possible that the species may occur within the operational area and wider EMBA.

Porbeagle, Mackerel Shark

The porbeagle, also named mackerel shark (Lamna nasus) is a listed migratory species under the EPBC Act.
The porbeagle is a wide-ranging, coastal and oceanic shark found in temperate and cold temperate waters
worldwide (DAWE, 2020). The migratory movements of the mackerel shark on Australia’s NWS are not well
documented. The porbeagle was identified as potentially occurring within the wider EMBA.

4.8.3 Conservation Dependent Species

In addition, there are two conservation dependent species that may occur within the operational area and wider
EMBA.

Scalloped Hammerhead Shark

The scalloped hammerhead shark (Sphyrna lewini) listed as endangered by the IUCN (IUCN Red List of
Threatened Species: 2019.2 List) and was listed as a conservation dependent species on 15 March 2018.
There is no adopted or made Recovery Plan for this species. The following information is sourced from the
Listing Advice (TSSC, 2018).

The scalloped hammerhead is a coastal and semi-oceanic shark. Pups are born in shallow intertidal habitats
where they remain in shallow inshore habitats for the first few years. Information collected from deeper water
fisheries (but still on the continental shelf) suggests that juveniles and some adults, particularly males, remain
in coastal waters, while some mature adults may move into deeper pelagic waters.

The principal threat to the species is fishing activity. The species has a circum-global distribution in tropical
and sub-tropical waters and the Australia stock is likely to be shared with Indonesia and possibly a broader
Indo-Pacific population. Within Australian waters, scalloped hammerheads are found across northern and
temperate Australian waters extending from New South Wales, around the north of the continent and then
south into WA, to approximately Geographe Bay. The distribution of the species in WA is sparse. They have
been recorded in WA in the catch of the Pilbara Fish Trawl Fishery. It is possible scalloped hammerheads may
be present in the operational area and wider EMBA.

Southern Bluefin Tuna

The southern bluefin tuna (Thunnus maccoyii) listed as critically endangered by the IUCN (IUCN Red List of
Threatened Species: 2019.2 List) and was listed as a conservation dependent species on 15 December 2010.
There is no adopted or made Recovery Plan for this species. The following information is sourced from the
Commonwealth Listing Advice (TSSC, 2010).

The southern bluefin tuna is a highly migratory species that occurs globally in waters between 30°S and 50°S,
though is mainly found in the eastern Indian Ocean and in the south Western Pacific Ocean. In Australian
waters, the southern bluefin tuna ranges from northern WAS, around the southern region of the continent, to
northern New South Wales. The southernmost portion of the spawning ground lies within Australia’s EEZ.
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Juvenile southern bluefin tuna are targeted in the Great Australian Bight by Australian purse sein fishing
vessels and taken to Port Lincoln where they are transferred to ocean cages where they are fed intensively for
6-8 months before being exported to Japan. More than 95% of Australia’s total catch is taken by this method.
The main threat to southern bluefin tuna is historic and on-going fishing pressure.

It is possible southern bluefin tuna may be present in the operational area and wider EMBA.

4.9 Seabirds and Migratory Shorebirds

49.1 Threatened Species

A search of the EPBC Protected Matters database identified five threatened bird species (four of which are
also listed as migratory species), as having the potential to occur or have habitat within the operational area
and wider EMBA. An additional 22 threatened species (14 of which are also listed as migratory species) were
identified as having the potential to occur in the wider EMBA.

Red Knot

The red knot (Calidris canutus) is listed as endangered and migratory under the EPBC Act. The red knot
breeds in Siberia and spends the non-breeding season in Australia and New Zealand. The non-breeding
season is spent on tidal mudflats or sandflats where the omnivorous species feeds on intertidal invertebrates,
especially shellfish (Garnet et al., 2011). Although the species is found throughout main suitable habitats in
Australia, the highest numbers of the species are found throughout the northwest of Australia, between Eighty
Mile Beach and Roebuck Bay.

The red knot was identified as potentially occurring within the operational area and wider EMBA.
Curlew Sandpiper

The curlew sandpiper (Calidris ferruginea) is a listed as critically endangered and migratory shorebird under
the EPBC Act. Curlew sandpiper breeding grounds occur in Siberia and they reach the northern shores of
Australia in late August and early September (Higgins & Davies, 1996). Curlew sandpipers mainly occur on
intertidal mudflats in sheltered coastal areas, such as estuaries, bays, inlets and lagoons, and also around
non-tidal swamps, lakes and lagoons near the coast. This species forages mainly on invertebrates, including
worms, molluscs, crustaceans, and insects, as well as seeds.

The curlew sandpiper was identified as potentially occurring within the operational area and in coastal areas
of the wider EMBA.

Southern Giant Petrel

The southern giant petrel (Macronectes giganteus) is listed as endangered and migratory under the EPBC Act.
The southern giant petrel is considered to be a sibling species to the northern giant-petrel. It is a large seabird
with a widespread distribution range through the Southern Ocean from the Antarctic to subtropical waters. The
southern giant-petrel breeds once a year between August and September, returning from foraging locations
to breeding grounds in Antarctic waters.

The southern giant petrel was identified as potentially occurring within the operational area and wider EMBA.
There are no breeding, roosting grounds or critical feeding areas within the operational area, although this
species may transit the EMBA from time-to-time foraging for food.

Eastern Curlew

The eastern curlew (Numenius madagascariensis) is listed as a critically endangered and migratory under the
EPBC Act. Within Australia, this shorebird has a primarily coastal distribution and is found in all states,
particularly the north, east, and southeast regions including Tasmania. They have a continuous distribution
from Barrow Island and Dampier Archipelago, through the Kimberley and along Northern Territory,
Queensland, and NSW coasts and the islands of Torres Strait. They are patchily distributed elsewhere. The
Eastern curlew is most commonly associated with sheltered coasts, especially estuaries, bays, harbours, inlets
and coastal lagoons, with large intertidal mudflats or sandflats, often with beds of seagrass. Occasionally, the
species occurs on ocean beaches (often near estuaries), and coral reefs, rock platforms, or rocky islets. They
are often recorded among saltmarsh and on mudflats fringed by mangroves, and sometimes use the
mangroves. This shorebird is carnivorous, mainly eating crustaceans (including crabs, shrimps and prawns),
small molluscs, as well as some insects.
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The eastern curlew was identified as potentially occurring within the operational area and wider EMBA.
Australian Fairy Tern

The Australian fairy tern (Sternula nereis nereis) is listed as vulnerable under the EPBC Act and has been
identified as a conservation value in the northwest marine region. Breeding occurs between October to
February on continental islands, coral cays, on sandy islands and beaches inside estuaries, and on open
sandy beaches (DAWE, 2020).

The Australian fairy tern was identified as occurring within the operational area and wider EMBA. The wider
EMBA intersects a known BIA (Figure 4-14), with important breeding and foraging various locations along
coastline and offshore islands in the Pilbara region.

Great Knot

The great knot (Calidris tenuirostris) is listed as critically endangered and migratory shorebird under the EPBC
Act. The great knot has a global distribution, breeding in northeast Siberia and spending the non-breeding
season along coasts from Arabia to Australia. Non-breeding birds migrate to inlets, bays, harbours, estuaries
and lagoons with large intertidal mud and sand flats where they feed on bivalves, gastropods, crustaceans and
other invertebrates (Higgins & Davies 1996 in Garnet et al., 2011). The greatest numbers of the species are
found in northern Australia, between the Pilbara and the Kimberley. The species typically roosts in the fringing
vegetation surrounding coastal inlets where damp sediments lower temperatures.

The great knot was identified as potentially occurring within the wider EMBA.
Greater Sand Plover

The greater sand plover is listed as vulnerable and migratory under the EPBC Act. This plover breeds in China,
Mongolia and Russia, and spends the non-breeding season along coasts from Japan through Southeast Asia
to Australasia, (Bamford et al., 2008). Non-breeding birds occur along all Australian coasts, especially in the
north for the greater sand plover. Non-breeding birds forage on beaches, saltmarshes, coastal bays and
estuaries, and feed on marine invertebrates including molluscs, worms, crustaceans and insects (Marchant &
Higgins 1993 in Garnet et al., 2011). The species typically roosts higher up the beach well above the high
water mark of sand spits, rocky lagoons or salt marsh.

The greater sand plover was identified as potentially occurring within the wider EMBA.
Amsterdam Albatross

The Amsterdam albatross (Diomedea amsterdamensis) is listed as endangered and migratory under the EPBC
Act. The Amsterdam albatross breeds on Amsterdam Island (territory of France), in the southern Indian Ocean
and is a non-resident visitor to Australia occurring in southwest and south Australian waters (DAWE, 2020).

The Amsterdam albatross was identified as potentially occurring within the wider EMBA for foraging, for
foraging, but given that their numbers in Australian waters are unknown, and believed to be small (if occurring
at all), the likelihood of this species being present is low.

Tristan Albatross

The Tristan albatross (Diomedea dabbenena) is listed as endangered and migratory under the EPBC Act. This
large albatross is very similar to the the wandering albatross (Diomedea exulans) and they are often
indistinguishable at sea. Their distribution in Australia is poorly defined with only a few records sightings off
the southern coast of WA and SA (DAWE, 2020). The Tristan albatross is a marine, pelagic seabird foraging
in open waters close to the waters surface to feed on squid, fish and crustaceans. It is non-breeding in
Australia.

The Tristan albatross may occur within the southern extent of the wider EMBA.
Southern Royal Albatross

The southern royal albatross (Diomedea epomophora) is listed as vulnerable and migratory under the EPBC
Act. The southern royal albatross has a circumpolar distribution within the Southern Oceans. Within Australia,
they range over waters of SA at all time of year, especially between July and October and have been recorded
from Byron Bay in the east to southwestern WA. Most records are from the shelf-break areas, specially of
western an southern Tasmanian and around Victoria (DSEWPaC, 2011b).

The southern royal albatross may occur within the southern extent of the wider EMBA.
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Wandering Albatross

The wandering albatross (Diomedea exulans) is listed as vulnerable and migratory under the EPBC Act. The
species has a circumpolar distribution and breeds on six sub-Antarctic island groups including Macquarie
Island and feeds throughout the Southern Ocean (DAWE, 2020). This species is wide-ranging and may
potentially over-fly the worst-case hydrocarbon EMBA from time-to-time in transit or for foraging. There is no
nesting or feeding areas within the EMBA.

The wandering albatross was identified as potentially occurring within the wider EMBA. As this species
distribution is wide-ranging and it may potentially transit the wider EMBA from time-to-time foraging.

Northern Royal Albatross

The northern royal albatross (Diomedea sanfordi) is listed as endangered and migratory under the EPBC Act.
The northern royal albatross has a circumpolar distribution being most common between 36° Sto at least 52° S
with most sightings confined to the shelf edge and slope. Within Australia, they are regularly recorded
throughout the year around Tasmania and SA at the edge of the continental shelf, and infrequently in waters
off NSW (DSEWPaC, 2011b).

The northern royal albatross may occur within the southern extent of the wider EMBA.
Blue Petrel

The blue petrel (Halobaena caerulea) is listed as vulnerable under the EPBC Act. The blue petrel has a
circumpolar distribution ranging from the pack ice to 30° S (DAWE, 2020). It breeds on offshore stacks near
Macquarie island (500-600 breeding pairs).

The blue petrel may occur within the southern extent of the wider EMBA between July and September.
Northern Giant Petrel

The northern giant petrel (Macronectes halli) is listed as vulnerable and migratory under the EPBC Act. Itis a
highly active migratory bird that has a large natural range (DAWE, 2020). The northern giant petrel breeds in
the sub-Antarctic, and visits areas off the Australian mainland mainly during the winter months (May to October)
(DAWE, 2020).

The northern giant petrel was identified as potentially occurring within the wider EMBA.
Fairy Prion (southern)

The fairy prion (southern) (Pachyptila turtur subantarctica) is listed as vulnerable under the EPBC Act. It breeds
on Macquarie island and a number of other sub-Antarctic islands outside of Australia. There are 80 to
250 breeding pairs in Australia and a global population of ~80,000 (DAWE, 2020). Some individuals migrate
towards New Zealand and southern Australia in winter.

The fairy prion (southern) may occur within the southern extent of the wider EMBA.
Abbott’s Booby

Abbott’'s booby (Papasula abbotti) is listed as endangered under the EPBC Act. In Australia, it is only known
to breed on Christmas Island and to forage in the waters surrounding the island. This marine species spends
much of its time at sea where it feeds on fish and squid and it is thought that they may travel up to 400 km to
feeding grounds (DAWE, 2020).

The Abbott’'s booby may occur within the northern extent of the wider EMBA.
Sooty Albatross

The sooty albatross (Phoebetria fusca) is listed as vulnerable and migratory under the EPBC Act. The sooty
albatross breeds on islands in the southern Indian and Atlantic Oceans, and forages south of the 30°S,
between southern NSW and Argentina (DAWE, 2020). In Australia, it has sometimes been observed foraging
in inshore waters in southern Australia. The sooty albatross is a rare, but probably regular migrant to Australia,
mostly in autumn and winter. The sooty albatross flies within 10 to 15 m of the sea surface, using updrafts from
wave fronts for lift. It forages at the sea surface feeding on fish, cephalopods, crustaceans and penguin carrion
(DAWE, 2020).

The sooty albatross may occur within the southern extent of the wider EMBA.
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Indian Yellow-nosed Albatross

The Indian yellow-nosed albatross (Thalassarche carteri) is listed as vulnerable and migratory under the EPBC
Act. This species forages mostly in the southern Indian Ocean where it is particularly abundant off WA. It also
breeds on islands of the southern Indian Ocean. In breeding and non-breeding seasons, the species
concentrates over the productive waters of continental shelves, often at coastal upwellings and the boundaries
of currents (DAWE, 2020).

The Indian yellow-nosed albatross was identified as potentially occurring within the wider EMBA.
Shy Albatross

The shy albatross (Thalassarche cauta cauta) is listed as vulnerable and migratory under the EPBC Act. The
shy albatross appears to occur in all Australian coastal waters below 25°S. It is most commonly observed over
the shelf waters around Tasmania and south-eastern Australia (DAWE, 2020). Breeding occurs on Albatross
Island, Bass Strait, and Mewstone and Pedra Branca, off southern Tasmania. The shy albatross feeds in
waters over the continental shelf as well as within harbours and bays (DAWE, 2020). This species may occur
within the EMBA; although is not an area this species uses for breeding or resting, it may be used as foraging
ground.

The shy albatross was identified as potentially occurring within the wider EMBA, although is not an area this
species uses for breeding or resting, it may be used for foraging.

White-capped Albatross

The white-capped albatross (Thalassarche cauta steadi) is listed as vulnerable and migratory under the EPBC
Act. This is a marine species that occurs in sub-Antarctic and subtropical waters. It occurs in both inshore and
offshore waters, and has been observed in shelf-waters around breeding islands during breeding and non-
breeding seasons. It is thought that the species breeds annually and colonially, laying eggs in mid-November
(DAWE, 2020).

The white-capped albatross was identified as potentially occurring within the wider EMBA.
Campbell Albatross

The Campbell albatross (Thalassarche melanophris impavida) is listed as vulnerable and migratory under the
EPBC Act. The Campbell albatross is a non-breeding visitor to Australian waters. The Campbell albatross only
breeds on Campbell Island, south of New Zealand. The population migrates northward towards the end of the
breeding season and the species is common during the non-breeding period in continental shelf waters around
Australia, New Zealand and the Pacific Islands (DAWE, 2020).

The Campbell albatross was identified as potentially occurring within the wider EMBA
Black-browed Albatross

The black-browed albatross (Thalassarche melanophris) is listed as vulnerable and migratory under the EPBC
Act. The black-browed albatross breeds within Australian waters on Heard Island, McDonald Islands,
Macquarie Island and Bishop and Clerk Islets. Individuals are mostly confined to sub-Antarctic and Antarctic
waters surrounding these islands in the breeding season. The population migrates northward towards the end
of the breeding season and the species is common in the non-breeding period at the continental shelf and
shelf-break of South Australia, Victoria, Tasmania, western and eastern Bass Strait and NSW. Individuals are
also observed at these times in lesser numbers at the continental shelf break of southern and south-western
WA (DAWE, 2020).

The black-browed albatross was identified as potentially occurring within the wider EMBA, where it may transit
or use the area for foraging.

Australian Lesser Noddy

The Australian lesser noddy (Anous tenuirostris melanops) is listed as vulnerable under the EPBC Act. The
Australian lesser noddy is usually found only around its breeding islands in the Houtman Abrolhos Islands in
Western Australia (Storr et al., 1986) (Figure 4-14), but there are also some records north of the breeding
islands, for example at the Wallabi Group of islands, in the northern Houtman Abrolhos Islands, on Barrow
Island, and at Webb Island (Higgins & Davies, 1996). The Australian lesser noddy usually occupies coral-
limestone islands that are densely fringed with white mangrove Avicennia marina. It occasionally occurs on
shingle or sandy beaches (Higgins & Davies, 1996).

The Australian lesser noddy was identified as potentially occurring within the wider EMBA.
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Bar-tailed Godwit (baueri)

The bar-tailed godwit (baueri) (Limosa lapponica baueri) is listed as vulnerable under the EPBC Act and
spends non-breeding seasons in Australia. One of two sub-species, the bar-tailed godwit (baueri) forages at
the water’s edge mainly around tidal estuaries and shallow water habitats. The species feeds on worms,
molluscs, and crustaceans.

The bar-tailed godwit (baueri) was identified as potentially occurring within the wider EMBA, where it may be
present between August-December.

Northern Siberian Bar-tailed Godwit

The northern Siberian bar-tailed godwit (Limosa lapponica menzbieri) is listed as critically endangered under
the EPBC Act. This species is closely related to the Baueri sub-species, however breeds in northern Siberia.
During the non-breeding period, the species is most commonly found in the north and northwest region of WA
and in south east Asia. The species can be found surround most coastal environments including lagoons,
inlets, estuaries and mudflats.

The northern Siberian bar-tailed godwit was identified as potentially occurring within the wider EMBA.
Soft-plumaged Petrel

The soft-plumaged petrel (Pterodroma mollis) is listed as vulnerable under the EPBC Act. This marine bird is
found in temperate and sub-Antarctic regions. The petrel is a regular and quite common visitor to southern
Australian seas, but is more common on the west than in the south and southeast (Marchant & Higgins, 1990).
The population in Australia is currently unknown. Breeding is believed to take place on south Australian islands
with fledglings dispersing mainly northwards during May and June.

The soft-plumaged petrel was identified as potentially occurring within the wider EMBA. BIAs for the species
occur in the wider EMBA (Figure 4-14).

Australian Painted Snipe

The Australian painted snipe (Rostratula australis) is listed as endangered under the EPBC Act. The painted
shipe is a wading shorebird that has been recorded at wetlands in all states of Australia. It is most common in
eastern Australia and has been recorded less frequently at a small number of scattered locations in WA, the
Northern Territory and South Australia. It is generally seen singly or in pairs, or less often in small flocks
(Marchant & Higgins, 1993).

The Australian painted snipe was identified as potentially occurring within the wider EMBA.

4.9.2 Migratory Species

A search of the EPBC Protected Matters database identified an additional 20 migratory species as having the
potential to occur or have habitat within the wider EMBA, of which eight may also occur within the operational
area.

Common Noddy

The common noddy (Anous stolidus) is listed as migratory under the EPBC Act. There are four sub-species of
the common noddy recognised, but only the sub-species Anous stolidus pileatus, occurs in the Australia
region, where it occurs mainly off the Queensland coast, but also off the northwest and central WA coast.

The migratory movements of the species are poorly known. The common noddy is a gregarious bird, normally
occurring in flocks, sometimes of hundreds of individuals, when feeding or roosting. They feed on mainly fish,
but are also known to take squid, pelagic molluscs and aquatic insects by dipping or skimming the sea surface.
Bird usually feed during the day, but will also feed at night when there is a full moon. Timing of breeding varies
between sites and may be annual, or twice a year. On some islands, the species is known to breed throughout
the year.

The common noddy was identified as potentially occurring within the operational area and wider EMBA. BIAs
for the species occur in the wider EMBA (Figure 4-14).

Flesh-Footed Shearwater

The flesh-footed shearwater (Ardenna carneipes) is a listed migratory species under the EPBC Act. It is a large
broad-winged shearwater that typically forages over continental shelves/slopes and occasionally inshore
waters. The distribution of the shearwater is mainly off southern Australia migrating between breeding colonies
in the southern Indian and south-western to north-western Pacific Ocean (Marchant & Higgins, 1993).

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

71



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

The flesh-footed shearwater was identified as potentially occurring within the operational area and wider
EMBA.

Streaked Shearwater

The streaked shearwater (Calonectris leucomelas) is a listed migratory seabird under the EPBC Act and
spends non-breeding periods in the tropical west Pacific (October to March). It has been regularly recorded
offshore from Broome to Timor Sea, and from Barrow Island to the Houtman Abrolhos Islands, occurring over
pelagic and inshore waters but usually found offshore more than 18 km from mainland coast (Marchant &
Higgins, 1993).

The streaked shearwater was identified as potentially occurring within the operational area and wider EMBA.
Lesser Frigatebird

The lesser frigatebird (Fregata ariel) is listed as a migratory species under the EPBC Act and is found
widespread throughout the northern reaches of Australia, from approximately Geraldton on the West Coast
throughout the north to the east coast. The species is found throughout most shorelines. The species is the
smallest frigatebird and is well adapted for an aerial existence and may range significant distances from land.
This seabird found in tropical waters of the Indian Ocean, breeds on small, remote tropical and sub-tropical
islands in mangroves or bushes, and even on bare ground. It feeds on fish, cephalopods, seabird eggs chicks,
carrion and fish scraps.

Little information is available on the migratory movements of this species. Breeding appears to occur between
May and December in Australia. Outside the breeding season, the species is sedentary.

The lesser frigatebird was identified as potentially occurring within the operational area and wider EMBA.
Common Sandpiper

The common sandpiper (Actitis hypoleucos) is listed as a migratory species under the EPBC Act, breeding in
eastern Europe before migrating to spend its non-breeding season in Australia. In Australia, it can be found
singularly or in small groups along all coastlines and many inland areas. Important sites in WA include Roebuck
Bay and Nuytsland Nature Reserve. The species inhabits a wide range of coastal wetlands, and is most often
found around the muddy margins, mangroves and rocky shores. Their diet consists of bivalves, crustaceans
and a variety of insects and are mostly found in coastal and inland locations.

The common sandpiper was identified as potentially occurring within the operational area and wider EMBA
Sharp-Tailed Sandpiper

The sharp-tailed sandpiper (Calidris acuminata) is listed as a migratory species under the EPBC Act and
spends the non-breeding season in Australia. The species is known to be widespread from Cape Arid to
Carnarvon, the coastal plains of the Pilbara region and east Kimberley division. The species inhabits intertidal
mudflats, sheltered bays, inlets, estuaries and seashores. Foraging habitat includes the seagrass wrack on
shorelines and algal mats. The species are common throughout Australia between August and March.

The sharp-tailed sandpiper was identified as potentially occurring within the operational area and wider EMBA.
Pectoral Sandpiper

The pectoral sandpiper (Calidris melanotos) is a listed migratory species under the EPBC Act. This small-
medium wader spends non-breeding seasons across Australia, but are rare in WA and have been recorded in
the coastal Gascoyne, the Pilbara and Kimberley regions, feeding on algae, seeds, crustacean and insects.
This species is most commonly found around coastal areas.

The pectoral sandpiper was identified as potentially occurring within the operational area and wider EMBA.
Osprey

The osprey (Pandion haliaetus) is a listed migratory species under the EPBC Act. It is a medium-sized raptor
that primarily inhabits coastal and estuarine habitats (Marchant & Higgins, 1993). The species prefers littoral
and coastal habitats and terrestrial wetlands of tropical and temperate Australia and offshore islands (DAWE,
2020). Breeding range extends around the northern coast of Australia from Albany in WA to Lake Macquarie
in NSW, with a second breeding population on the coast of SA. The total range of the species is much more
widespread (DAWE, 2020).

The osprey was identified as potentially occurring within the operational area and wider EMBA.
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Ruddy Turnstone

The ruddy turnstone (Arenaria interpres) is a listed migratory species under the EPBC Act. This medium-size
bird is widespread within Australia during its non-breeding period of the year, when it is found in most coastal
regions preferring rocky shores or beaches where there is plenty of stranded seaweed. The birds in the western
areas of Australia migrate north and south to and from East Asia. Barrow Island is one of five sites of
international importance within Australia for the ruddy turnstone.

The ruddy turnstone was identified as potentially occurring within the wider EMBA.
Fork-Tailed Swift

The fork-tailed swift (Apus pacificus) is a listed migratory species under the EPBC Act. It is a medium to large
swift that migrates between Australia and its breeding grounds in Siberia. The swift usually arrives in Australia
around October and departs in April, passing via Indonesia (Higgins, 1999). Whilst in Australia the swift is
highly mobile occurring mostly over inland plains but also coastal areas, over cliffs and on beaches.

The fork-tailed swift was identified as potentially occurring within the wider EMBA, most likely between October
and April.

Wedge-Tailed Shearwater

The wedge-tailed shearwater (Ardenna pacifica) is a listed migratory species under the EPBC Act. This
medium-sized seabird, can nearly always be found over oceanic waters off WA except when roosting in
colonies. It forages at sea, feeding mostly on fish, cephalopods, insects, jellyfish and prawns. In WA, they
breed on multiple offshore islands between Ashmore Reef and Carnac Island (Dunlop et al., 2002) and over
one million pairs are estimated to breed across these sites (Burbidge et al., 1996). The operational area falls
within a BIA located in the Pilbara region extending northeast from the Cape Range National Park to north of
Port Hedland, and includes the Muiron Island and surrounding waters (Figure 4-14). The Islands along North
West Cape and near Onslow also house breeding populations (DEWHA, 2008a, Cannell et al., 2019). Within
the wider EMBA, the Barrow-Lowendal-Montebello Island complex and northwards are important nesting areas
for the species, and as such the area is as BIA for breeding, as well as Shark Bay (Figure 4-14).

The wedge-tailed shearwater was identified as potentially occurring within the wider EMBA.
Great Frigatebird

The great frigatebird (Fregata minor) is a listed migratory species under the EPBC Act. It is widespread and
breeds on numerous tropical islands. Within the North-west Marine Region, it breeds in small humbers on
Ashmore Reef (DSWEPaC, 2012d). This species is pelagic although breeding birds probably forage within
100-200 kilometres of the colony during the early stages of the breeding season (DSWEPaC, 2012d). The
diet consists mainly of flying fish with some cephalopods.

The great frigatebird may occur within the northernmost extent of the wider EMBA.
Red-Tailed Tropichird

The red-tailed tropichird (Phaethon rubricauda) is a listed migratory species under the EPBC Act. It is a marine
species native to tropical parts of the Indian and Pacific Oceans where it eat fish, mainly flying fish and squid,
after catching them by plunge-diving into the water. Red-tailed trophicbirds spend most of their lives at sea,
returning to land only to breed (Surman & Nicholson, 2009b).

The great frigatebird is likely to occur and breeding is known to occur (Houtman Abrolhos Islands) within the
southern extent of the wider EMBA.

Sanderling

Sanderling (Calidris alba) is a listed migratory species under the EPBC Act and occurs in most coastal areas
from the coast from Eyre to Derby, and north to around southern Shark Bay with more sparsely scattered
records further north in the Gascoyne and Pilbara Regions. The species has a circumpolar breeding
distribution, migrating south to spend the non-breeding season predominantly on sandy coastal shores of all
continents except Antarctica. Sanderling are omnivorous, foraging on beaches, mudflats and on the edges of
shallow pools feeding on plants, seeds, worms, crustaceans, insects, and occasionally on fish and larger
molluscs and crustaceans taken as carrion.

Sanderling was identified as potentially occurring within the wider EMBA.
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Red-necked Stint

One of the smallest shorebirds in Australia, the red-necked stint (Calidris ruficollis) is a listed migratory species
under the EPBC Act. It is found in all states and territories inhabiting coastal areas such as bays, sheltered
inlets, lagoons and estuaries. The species is present in Australia during the non-breeding season from August
through to late September. The species are found in coastal sections in the Pilbara region and towards Eighty
Mile Beach.

The red-necked stint was identified as potentially occurring within the wider EMBA.
Caspian Tern

The Caspian tern (Hydroprogne caspia) is a migratory species under the EPBC Act. It is the largest of the
terns found in Australia, occurring in both coastal areas (including islands) and inland habitats. It is gregarious
when nesting but outside of breeding season it occurs mostly singly or in small known colonies. Limited
information is available regarding migratory movements or timing throughout the NW of Australia. Birds may
move from coastal breeding colonies to inland.

The Caspian tern was identified as potentially occurring within the wider EMBA and breeding is known to occur
within the Pilbara region. BIAs for the species occur in the wider EMBA (Figure 4-14).

Bridled Tern

The bridled tern (Onychoprion anaethetus) is a listed migratory species under the EPBC Act and is found
throughout tropical and sub-tropical regions of Australia. The species is most common on offshore islands as
opposed to coastal areas. Foraging singly or in small flocks, primarily on fish by swooping on schools and
dipping only the head in the water (as opposed to plunge diving). Breeding populations exist at Ashmore Reef,
the Montebello/Lowendal island groups and Barrow Island (DEWHA, 2008a). Birds return to breeding colonies
at various island locations throughout northern WA between late September and mid-October and leave from
early May to mid-September.

The bridled tern was identified as potentially occurring (and breeds) within the wider EMBA. BIAs for the
species occur in the wider EMBA (Figure 4-14).

Roseate Tern

The roseate tern (Sterna dougallii) is a listed migratory species under the EPBC Act. It is a coastal seabird that
occurs in a variety of habitats including beaches, reefs and sandy/coral islands. It is a specialist forager for
small pelagic fish, and prefers nesting sites adjacent to clear shallow hunting areas. Nests are generally a bare
scrape in sand, shingle or coral rubble. Breeds in large mixed-species colonies from April to June, breeding
populations are located around the North West Cape area and the Montebello islands (DEWHA, 2008a), as
such the EMBA includes a BIA for breeding and foraging various locations along coastline and offshore islands
(in the Pilbara region) (Figure 4-14).

The roseate tern is likely to be encountered around the coastal sections of the EMBA.
Oriental Plover

The oriental plover (Charadruis veredus) is a listed migratory species under the EPBC Act. It is a non-breeding
visitor to Australia and occurs in both coastal and inland areas, mostly in northern Australia between Exmouth
Gulf and Derby in WA (DAWE, 2020). Insects are their primary food source from foraging among short grass
or on hard stoney ground, mud flats and stranded seaweed. After breeding in the northern hemisphere, they
arrive in Australia in early to mid-September, with numbers increasing during October and sometimes
November. Once in northern Australia, oriental plovers spend a few weeks in coastal habitats such as estuarine
mudflats and sandbanks, on sandy or rocky ocean beaches or nearby reefs, or in near-coastal grasslands,
before dispersing further inland and some may fly south across the continent, where they stay before leaving
to return to their breeding grounds between February and April, with most having left by the end of March.

The oriental plover was identified as potentially occurring within the wider EMBA and most likely may be
encountered around the coastal sections between August and March.

Oriental Pratincole

The oriental pratincole (Glareola maldivarum) is a listed migratory species under the EPBC Act. This medium-
sized bird is almost exclusively insectivorous and widespread in north-west Australia and is prominent in the
Pilbara coastal region. This species does not breed in Australia and is known to inhabit mudflats, beaches and
coastal lagoons.

The oriental pratincole may to be encountered around the coastal sections of the wider EMBA.

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

74



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

Bar-tailed Godwit

The bar-tailed godwit (Limosa laponica) is a listed migratory species under the EPBC Act. It is a large wader
slightly bigger and stockier than the black-tailed godwit (Limosa limosa). They have been recorded in coastal
areas of all Australian states. In WA, it is widespread around the coast from Eyre to Derby, with scattered
records in the Kimberley region, and with Eighty Mile Beach recognised as a site of international importance.
This godwit species breeds in the north of Scandinavia, Russian and NW Alaska. They usually forage near the
edge of water or in shallow water, preferring soft mud and mainly in estuaries and harbours. They have been
known to forage among mangroves, coral reefs and rock platforms.

The godwit is likely to be encountered around the coastal sections of the EMBA between August and mid-
April.

Black-tailed godwit

The black-tailed godwit (Limosa limosa) is a listed migratory species under the EPBC Act. This large wader
occurs singularly or in groups and associates with other waders throughout the coastal regions of Australia,
with the largest populations on the north coast between Darwin and Weipa in the NT, as well as the Pilbara
region and towards Eighty Mile Beach. The species is commonly found in sheltered bays, estuaries and
lagoons with large intertidal mud and sandflats, and occasionally on rocky coasts. Their diet consists of worms,
crustaceans, bivalves and fish eggs. The black-tailed godwit does not breed in Australia. They arrive in north-
west Australia from late August and depart during March and April to breed in the northern hemisphere.

The godwit is likely to be encountered around the coastal sections of the EMBA between August and April.
Whimbrel

The whimbrel (Numenius phaeopus) is a medium-sized curlew and a listed migratory species under the EPBC
Act. It is a regular non-breeding migrant to Australia and New Zealand. Although scattered inland records of
the species is found in all regions, its distribution is primarily coastal, and more common in the north of
Australia. It is common and widespread from Carnarvon to the north-west Kimberley and Darwin region. The
whimbrel forages on intertidal mudflats, along muddy banks of estuaries and in coastal lagoons and
mangroves. The whimbrel begin their migration from breeding grounds in the northern hemisphere in July,
arriving on the north coasts from August. They start their northern migration back to breeding grounds by late
April.

The whimbrel was identified as potentially occurring within the wider EMBA.
Grey Plover

The grey plover (Pluvialis squatarola) is a listed migratory species under the EPBC Act. It is a medium-sized
plover that is found solitary, in small flocks, and larger flocks at communal roosts often with other waders.
Widespread in coastal regions of Australia, it inhabits sheltered embayments, estuaries and lagoons with mud
and sand flats, occasionally on rocky coasts with wave cut platforms. Their diet consists of mostly molluscs,
insects, crustaceans and polychaete worms. The grey plover arrive in northern Australia from August to
September where they remain until April when they return to their breeding grounds in northern Siberia.

The grey plover is likely to be encountered around the coastal sections of the EMBA between August and
April.

Crested Tern

The crested tern (Sterna bergii) is listed as a migratory species under the EPBC Act. The crested tern inhabits
tropical and subtropical coastlines and forages in the shallow waters of lagoons, coral reefs, bay, harbours,
inlets and estuaries; along sandy, rocky, coral or muddy shores; on rocky outcrops in open sea; in mangrove
swamps; and in offshore and pelagic waters (Higgins and Davies, 1996). The crested tern usually feeds from
the surface of the sea to less than 1 m water depth but can also forage well out to sea. Its diet consists
predominantly of pelagic fish, although it will also feed on crustaceans, insects and hatchling turtles
opportunistically. The crested tern shows a preference for nesting on offshore islands, low-lying coral reefs,
low-lying coral reefs, sandy or rocky coastal islets, coastal spits and lagoon mudflats.

The species and species habitat (including breeding) is known to occur within the wider EMBA.
Grey-tailed Tattler

The grey-tailed tattler (Tringa brevipes) is listed as a migratory species under the EPBC Act. This medium-
sized wader found in most coastal regions in Australia, but primarily in the north. In WA, the species is
widespread from Houtman Abrolhos and mainland to the Kimberley region, with known populations on Barrow
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Island. The bird is often found on sheltered coasts with reefs and rock platforms or intertidal muds. Their diet
consists primarily of worms, molluscs, crustaceans, insects and occasionally fish. The grey-tailed tattler breeds
in Siberia and moves south for the boreal winter, arriving in Australia around August and departing for its
breeding grounds by early or mid-April.

The grey-tailed tattler is likely to be encountered around the coastal sections of the EMBA between August
and April.

Common Greenshank

The common greenshank (Tringa negularia) is a listed migratory species under the EPBC Act. It is a heavily
built, elegant wader, seen singly or in small to large flocks (sometimes hundreds) in a variety of coastal and
inland wetlands (Higgins & Davies, 1996). It does not breed in Australia; however, the species occurs in all
types of wetlands and has the widest distribution of any shorebird in Australia (Higgins & Davies, 1996).

The common greenshank is likely to occur in the coastal sections of the wider EMBA.
Terek Sandpiper

The Terek sandpiper (Xenus cinereus) is a listed migratory species under the EPBC Act. This sandpiper has
primarily a coastal distribution in Australia, being more widespread and common in the north and east than in
the south of Australia. In WA, the Terek sandpiper is widespread in the Pilbara and Kimberley regions and
occasionally around Shark Bay. The species prefers intertidal mudflats and has also been recorded on sand
spits, near mangroves and also rocky areas. The Terek sandpiper feeds on a variety of invertebrates including
crustaceans, insects and molluscs. The species breeds in Eurasia before moving south for the boreal winter.

The Terek sandpiper is likely to be encountered around the coastal sections of the EMBA between September
and April.

4.10 Other Values and Sensitivities

4.10.1 Australian Marine Parks

The Commonwealth Marine Reserves Network was established in 2012 for the purpose of protecting the
biological diversity and sustainable use of the marine environment. There are six management plans — one for
each of the five marine park networks (the North, the North-west, the South-east, the South-west and the
Temperate East) and one for the Coral Sea. The operational area does not intersect any marine parks. A
number of marine parks fall within the wider EMBA (Table 4-11 and Figure 4-18). Information on the Australian
Marine Parks has been extracted from the Parks Australia website (https://parksaustralia.qov.au/) and is
summarised below.
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Table 4-11: Australian Marine Parks within the EMBA

Distance EMBA
Value / Sensitivity 5 from Operational Wider EMBA
perational Area
area
Ningaloo National Park Zone (IUCN Category II) 136 km X v
Recreational Use Zone (IUCN Category 1V) 13 km X v
Gascoyne Habitat Protection Zone (IUCN Category 1V) 123 km X v
Multiple Use Zone (IUCN Category VI) 16 km X v
National Park Zone IUCN Category 1) 225 km X v
Montebello Multiple Use Zone (IUCN Category VI) 143 km X v
Shark Bay Multiple Use Zone (IUCN Category VI) 322 km X v
Carnarvon Habitat Protection Zone (IUCN Category V) 345 km X v
Canyon
Argo-Rowley Multiple Use Zone (IUCN Category VI) 485 km X v
Terrace
Abrolhos Habitat Protection Zone (IUCN Category V) 490 km X v
Multiple Use Zone (IUCN Category VI) 575 km X v
National Park Zone (IUCN Category I1) 740 km X v
Special Purpose Zone (IUCN Category VI) 650 km X v
Jurien National Park Zone (IUCN Category II) 1,015 km X v
Special Purpose Zone (IUCN Category VI) 960 km X v

Ningaloo Marine Park

The Ningaloo Marine Park includes two zones, National Park Zone (IUCN Category Il) and Recreational Use
Zone (IUCN Category IV). The marine park covers an area of 2,435 km? and a water depth range of 30 m to
more than 500 m. Together with the Ningaloo Marine Park and the Muiron Islands Marine Management Area,
both in State waters, make up the Ningaloo Coastal World Heritage Area (Section 4.5.2). The marine park
stretches approximately 300 km along the west coast of the Cape Range Peninsula near Exmouth
approximately 1,200 km north of Perth. The marine park was originally proclaimed under the National Parks
and Wildlife Conservation Act 1975 on 20 May 1987 as the Ningaloo Marine Park (Commonwealth Waters),
and proclaimed under the EPBC Act on 14 December 2013 and renamed Ningaloo Marine Park on 9 October
2017. The marine park has the following conservation values (Director of National Parks, 2018a):

e  Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

e Include biologically important areas (BIAS):
o Foraging habitat for the vulnerable and migratory whale shark;
o Foraging habitat adjacent to important nesting and inter-nesting sites for marine turtles;
o Includes part of the migratory pathway of the protected humpback whale;
o Foraging habitat and migratory path for pygmy blue whales;
o  Breeding, calving, foraging and nursing habitat for dugong; and
o Breeding and foraging habitat for seabirds;
e Includes three key ecological features (KEFs):

o  Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula (valued for unique
seafloor features with ecological properties of regional significance);
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o  Commonwealth waters adjacent to Ningaloo Reef (valued for high productivity and aggregations of
marine life); and

o  Continental slope demersal fish communities (valued for high levels of endemism and diversity);

e Includes shallow shelf environments and provides protection for shelf and slope habitats, as well as
pinnacle and terrace seafloor features;

e  Contains more than 15 known shipwrecks listed under Underwater Cultural Heritage Act 2018 (replaced
the Historic Shipwrecks Act 1976);

e Includes examples of the seafloor habitats and communities associated with the Central Western Shelf
Transition, the Central Western Transition, the North West Province and the North West Shelf Province;
and

e Diverse social values including tourism and recreation, and fishing.
Gascoyne Marine Park

The Gascoyne Marine Park is located approximately 20 km off the west coast of the Cape Range Peninsula,
adjacent to the Ningaloo Reef Marine Park and the WA Ningaloo Marine Park, and extends to the limit of
Australia’s exclusive economic zone (EEZ). The marine park covers an area of 81,766 km? and lies in waters
ranging from 15 m to 6,000 m. The marine park was proclaimed under the EPBC Act on 14 December 2013
and renamed Gascoyne Marine Park on 9 October 2017. The marine park includes areas zoned as National
Park Zone (IUCN Category Il), Habitat Protection Zone (IUCN Category V), and Marine Use Zone (IUCN
Category VI). The marine park has the following conservation values (Director of National Parks, 2018a):

e Contains habitats, species and ecological communities associated with the Central Western Shelf
Transition, the Central Western Transition and the North West Province;

e Includes some of the most diverse continental slope habitats in Australia, such as the continental slope
area between the North West Cape and the Montebello Trough;

e  The Marine Park provides a continuous connectivity corridor from shallow depths of around 15 m out to
deep offshore waters on the abyssal plain at over 5,000 m in depth.

e  Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

e Includes BIAs:
o Inter-nesting sites for marine turtles;
o Includes part of the migratory pathway of the protected humpback whale;
o Foraging habitat and migratory path for pygmy blue whales; and
o Breeding habitat for seabirds;
e Includes four KEFs:
o  Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula;
o  Commonwealth waters adjacent to Ningaloo Reef;
o  Continental slope demersal fish communities; and

o Exmouth Plateau (valued as a unique seafloor feature with ecological properties of regional
significance);

e  Contains more than five known shipwrecks listed under Underwater Cultural Heritage Act 2018; and

e Diverse social values including commercial fishing, mining and recreation.
Montebello Marine Park

The Montebello Marine Park is located offshore of Barrow Island and 80 km west of Dampier extending from
the WA State waters boundary, and is adjacent to the WA Barrow Island and Montebello Islands Marine Parks.
Covering an area of 3,413 km? and water depths ranging from less than 15 m to 150 m, the marine park
includes one area zoned as Multiple Use Zone (IUCN Category VI). The marine park was proclaimed under
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the EPBC Act on 14 December 2013 and renamed the Montebello Marine Park on 9 October 2017. The marine
park has the following conservation values (Director of National Parks, 2018a):

e Includes habitats, species and ecological communities associated with the North West Shelf Province;
e Includes diverse benthic and pelagic fish communities;

e  Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

e Includes BIlAs:
o Inter-nesting, foraging, mating and nesting habitat for marine turtles;
o Includes part of the migratory pathway of the protected humpback whale;
o Foraging habitat for whale sharks; and
o Breeding habitat for seabirds;

e Includes one KEF for the region, the Ancient Coastline at the 125-m Depth Contour (valued as a unique
seafloor feature with ecological properties of regional significance);

e Includes a prominent seafloor feature, the Trial Rocks, consisting of two close coral reefs. The reefs are
emergent at low tide;

e Includes two known historic shipwrecks listed under Underwater Cultural Heritage Act 2018; and

e Diverse social values including tourism, fishing, mining and recreation.
Shark Bay Marine Park

The Shark Bay Marine Park is located approximately 60 km offshore of Carnarvon, adjacent to the Shark Bay
World Heritage Property and National Heritage Place. The marine park covers an area of 7,443 km?, extending
from the WA state waters boundary, and with water depths ranging from 15 m to 220 m. Proclaimed under the
EPBC Act on 14 December 2013, the marine park was renamed Shark Bay Marine Park on 9 October 2017.
The marine park includes one zone, Multiple Use Zone (IUCN Category VI). The marine park has the following
conservation values (Director of National Parks, 2018a):

e Includes habitats, species and ecological communities associated with the Central Western Shelf
Province and Central Western Transition;

e  Provides connectivity between the deeper Commonwealth waters and the inshore waters of the Shark
Bay World Heritage Property;

e  Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

e BlAs include breeding habitat for seabirds, inter-nesting habitat for marine turtles, and a migratory
pathway for humpback whales;

e Includes BIAs:
o Inter-nesting habitat for marine turtles;
o  Migratory pathway of the protected humpback whale; and
o  Breeding habitat for seabirds;
e  The marine park and adjacent coastal areas are important for shallow-water snapper;
e  Approximately 20 known shipwrecks listed under the Underwater Cultural Heritage Act 2018; and

e Diverse social values including tourism, commercial fishing, mining and recreation.
Carnarvon Canyon Marine Park

The Carnarvon Canyon Marine Park includes one zone, Habitat Protection Zone (IUCN Category 1V). The
marine park covers an area of 6,177 km?2 and a water depth range from 1,500 m to 6,000 m. The marine park
is located approximately 300 km northwest of Carnarvon. The marine park includes the Carnarvon Canyon, a
single-channel canyon covering the entire depth range of the marine park. The marine park was proclaimed
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under the EPBC Act on 14 December 2013 and renamed Carnarvon Canyon Marine Park on 9 October 2017.
The marine park has the following conservation values (Director of National Parks, 2018a):

e Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

¢ Includes deep-water ecosystems associated with the Carnarvon Canyon. The soft-seafloor environment
at the base of the canyon is likely to support species that are typical of the deep seafloor (e.g.
holothurians, polychaetes and seapens);

e Includes examples of ecosystems representative of the Central West Transition; and

e Commercial fishing is an important activity in the marine park.
Argo-Rowley Terrace Marine Park

The Argo-Rowley Terrace Marine Park includes three zones, National Park Zone (IUCN Category 1), Multiple
Use Zone (IUCN Category VI) and Special Purpose Zone (Trawl) (IUCN Category VI). The wider EMBA only
intercepts the Multiple Use Zone. The marine park is the largest in the North-west Network covering an area
of 146,003 km? and with water depths ranging from 220 m to 6,000 m. The marine park is located approximately
270 km northwest of Broome, WA, and extends to the limit of Australia’s EEZ. The marine park is adjacent to
the Mermaid Reef Marine Park and the WA Rowley Shoals Marine Park. The marine park was proclaimed
under the EPBC Act on 14 December 2013 and renamed Argo-Rowley Terrace Marine Park on 9 October
2017. The marine park has the following conservation values (Director of National Parks, 2018a):

e Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

e Includes biologically important areas (BIAS):
o Migratory path for the pygmy blue whale;
o Resting and breeding habitat for seabirds;
e Includes two KEFs:

o Canyons linking the Cuvier Abyssal Plain with the Scott Plateau — an area likely to result in
upwelling of nutrient rich water and aggregations of marine life; and

o Mermaid Reef and Commonwealth waters surrounding Rowley Shoals — an area of enhanced
productivity and high species richness, thought to be facilitated by internal wave action
generated by internal tides);

e Includes a range of seafloor features such as canyons on the slope between the Argo Abyssal Plain,
Rowley Terrace and Scott Plateau — these are believed to be up to 50 million years old;

e Contains two known shipwrecks listed under Underwater Cultural Heritage Act 2018: the Alfred (wrecked
in 1908) and the Pelsart (wrecked in 1908);

e Includes examples of ecosystems representative of the Northwest Transition and the Timor Province;
and

e Commercial fishing and mining are important activities in the marine park.

Abrolhos Marine Park

The Abrolhos Marine Park includes four zones, National Park Zone (IUCN Category Il), Habitat Protection
Zone (IUCN Category 1V), Multiple Use Zone (IUCN Category VI) and Special Purpose Zone (IUCN Category
VI). The marine park is located adjacent to the WA Houtman Abrolhos Islands, covering a large offshore area
extending from the WA State water boundary to the edge of Australia’s EEX. The marine park covers an area
of 88,060 km? and with a water depth range between less than 15 m and 6,000 m. The marine park is located
approximately 27 km southwest of Geraldton and extends north to approximately 330 km west of Carnarvon.
The marine park is adjacent to the WA Shark Bay World Heritage Property, listed as an area of outstanding
universal value under the World Heritage Convention in 1991. The marine park was proclaimed under the
EPBC Act on 14 December 2013 and renamed Abrolhos Marine Park on 9 October 2017. The marine park
has the following conservation values (Director of National Parks, 2018b):
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Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

Includes biologically important areas (BIAS):
o Migratory path for humpback and pygmy blue whales;
o Foraging and breeding habitat for seabirds;
o Foraging habitat for Australian sea lions and white sharks;
Includes seven KEFs:
o Commonwealth marine environment surrounding the Houtman Abrolhos Islands;
o Demersal slope and associated fish communities of the Central Western Province;
o Mesoscale eddies;
o Perth Canyon and adjacent shelf break, and other west-coast canyons;
o Western rock lobster;
o Ancient coastline between 90 m and 120 m depth; and
o Wallaby Saddle;

Contains a number of seafloor features including the Houtman Canyon, the second largest submarine
canyon on the west coast of Australia;

Contains 11 known shipwrecks listed under Underwater Cultural Heritage Act 2018, including the
Zuytdorp (wrecked in 1712), the HMAS Sydney Il and HSK Kormoran (both wrecked in 1941); and the
Batavia (wrecked on the adjacent Abrolhos Islands in 1629) shipwreck site and survivor camps area are
on the National Heritage List;

Sea country valued for indigenous cultural values. The Nanda and Naaguja People have responsibilities
for sea country in the marine park. Artefacts from ancestors are abundant on islands in the adjacent
State marine park;

Includes examples of ecosystems representative of the Central Western Province, the Central Shelf
Province; the Central Western Transition and the South-west Shelf Transition; and

Tourism, commercial fishing, mining and recreation (including recreational fishing) are important
activities in the marine park.

Jurien Marine Park

The Jurien Terrace Marine Park includes two zones, National Park Zone (IUCN Category IlI) and Special
Purpose Zone (IUCN Category VI). The marine park covers an area of 1,851 km? of continental shelf, extending
from the WA State water boundary, and a water depth range of between 15 m and 220 m. The marine park is
located approximately 148 km north of Perth and 155 km south of Geraldton, adjacent to the WA Jurien Bay
Marine Park. The marine park was proclaimed under the EPBC Act on 14 December 2013 and renamed Jurient
Bay Marine Park on 9 October 2017. The marine park has the following conservation values (Director of
National Parks, 2018b):

Supports a range of species including species listed as threatened, migratory, marine or cetacean under
the EPBC Act;

Includes biologically important areas (BIAS):

o Migratory path for humpback and pygmy blue whales;

o Foraging habitat for seabirds, Australian sea lions and white sharks;
Includes three KEFs:

o Ancient coastline between 90 m and 120 m depth — high benthic biodiversity and productivity
occur where the ancient coastline forms a prominent escarpment;
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o Demersal slope and associated fish communities of the Central Western Province — an area that
provides important habitat for demersal fish communities and is characterised by high species
diversity and endemism; and

o Western rock lobster — plays and important trophic role in many of the inshore ecosystems of the
South-west Marine Region. Western rock lobsters are an important part of the food web on the
inner shelf, particularly as juveniles;

e Contains a mixture of tropical species carried south by the Leeuwin Current, and temperate species
carried north by the Capes Current. Seagrass meadows occur in more sheltered areas as well in the
inter-reef lagoons along exposed sections of the coast;

e Cultral values for indigenous peoples — The Noongar people have responsibilitiesw for sea country in the
marine park. Artefacts from ancestors are abundant on islands in the adjacent State marine park.

e Contains two known shipwrecks listed under Underwater Cultural Heritage Act 2018: the SS
Cambewarra (wrecked in 1914) and the Oleander (wrecked in 1884);

¢ Includes examples of ecosystems representative of the South-west Shelf Transition and the Central
Western Province; and

e Tourism, commercial fishing, mining and recreation (including recreational fishing) are important
activities in the marine park.
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Figure 4-18: Australian marine parks within the EMBA
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4.10.2 State Marine Parks and Marine Management Areas

There are no State Marine Parks or Marine Management Areas located within the operational area
(Figure 4-19). State Marine Parks and Marine Management Areas that fall within the wider EMBA are listed in
Table 4-12, shown on Figure 4-19, and described below.

Table 4-12: State Marine Parks and Marine Management Areas within the EMBA

Distance EMBA
Value / Sensitivity from Operational Wider EMBA
operational P
P~ Area
Ningaloo Marine Park 19 km X v
Muiron Islands Marine Management Area 22 km X v
Barrow Island Marine Park 150 km X v
Barrow Island Marine Management Area 138 km X v
Montebello Islands Marine Park 177 km X v
Shark Bay Marine Park 378 km X v
Jurien Bay Marine Park 950 km X v

Ningaloo Marine Park

The Ningaloo Marine Park and the Muiron Islands Marine Management Area are the marine conservation
areas closest in distance to the operational area. The Ningaloo Marine Park was originally declared in 1987
and in June 2011 became part of the World Heritage listed Ningaloo Coast (refer to Section 4.5.2). The marine
is a multiple-use marine park that stretches approximately 300 km along the west coast of the Cape Range
Peninsula near Exmouth, WA from Bundegi in the north to Red Bluff in the south. The marine park consists of
both State and Commonwealth Waters, which are declared under Western Australian and Commonwealth
legislation. The combined State and Commonwealth waters of the marine park cover a total area of 5,070 km?2.

The marine park provides habitat for a diverse range of marine species including over 200 species of corals,
over 460 species of reef fish, as well as populations of marine turtles, manta rays, sharks, whale sharks,
dugongs, dolphins, and whales. Intertidal systems such as rocky shores, sandy beaches, estuaries, and
mangroves are also found within the marine park. The most dominant marine habitat is the Ningaloo Reef
comprising a mosaic of substrata that includes hard coral, macroalgae, turfing algae, limestone pavement and
sand.

Muiron Islands Marine Management Area

The Muiron Islands Marine Management Area was established in 2004 and covers approximately 280 km?2.
The area was designated to protect the waters surrounding South Muiron Island, North Muiron Island and
Sunday Island. The Muiron Islands Marine management Area is also part of the Ningaloo Coast World Heritage
Area.

The Muiron Islands are a continuation of the Cape Range Peninsula and are low dome-shaped, limestone
islands separated by a deep navigable channel. The marine fauna and flora of the Muiron Islands are similar
to that of the Ningaloo Reef; the western shores of the islands are characterised by limestone cliffs fronted by
sandy beaches and intertidal rock platforms beyond which the seafloor slopes away to the shelf edge some
30 km seaward (CALM, 2005a). The Muiron Islands Marine Management Area contains a very diverse marine
environment, with coral reefs, filter-feeding communities and macroalgal beds. The foreshores and nearshore
reefs of the Muiron/Sunday Islands provide important aggregation and nesting areas for turtle populations.
Four species of turtle (green, loggerhead, hawksbill and flatback) have been recorded nesting on the Muiron
Islands (Rob et al., 2019). The islands are also important seabird nesting areas.
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Barrow Island Marine Park and Marine Management Area, Montebello Islands
Marine Park

The Barrow Island Marine Park, the Barrow Island Marine Management Area and the Montebello Island Marine
Park lie adjacent to one another and cover areas of approximately 42 km2, 1,147 kmZ2, and 583 km? respectively
(DEC, 2006). The Marine Parks and Marine Management Area comprise numerous low-lying limestone
islands, islets and rocky stacks with intertidal and subtidal coral reefs, mangrove macroalgal communities and
sheltered lagoons. Many of the islands are nature reserves such as Montebello Islands Conservation Park,
Barrow Island Nature Reserve and Boodie, Double and Middle Islands Nature Reserve, and the Lowendal
Islands Nature Reserve. The boundary of the majority of the island reserves extends to the low water mark
and therefore the intertidal communities are part of these terrestrial reserves. The exception is the Lowendal
Islands Nature Reserve, which extends to the high water mark (DEC, 2006).

The island group lies entirely within WA State waters, with the State-Commonwealth boundary extending out
to encompass the islands and waters 3 nm west of Barrow Island and north of the Montebello Islands. A
summary of specific ecological values include:

e Foraging areas for seabirds and migratory shorebirds;

e Foraging areas for whale sharks;

e Aggregation and nesting sites for marine turtles;

e Includes part of the migratory pathway of the protected humpback whale;

e Feeding grounds for dugongs;

e Mangrove communities on the Montebello Islands are considered to be globally unique;
e Special purpose zones for commercial pearling; and

e Fringing coral reef communities.
Shark Bay Marine Park

The Shark Bay Marine Reserves comprise the Shark Bay Marine Park and the Hamelin Pool Marine Nature
Reserve, both of which lie within the Shark Bay World Heritage Area (see previous Section 4.5.2). The Shark
Bay Marine Park was gazetted on 30 November 1990 as a Class A Marine Park Reserve No. 7 and vested in
the National Park and Nature Conservation Authority (NPNCA) under the Conservation and Land Management
Act 1984 (CALM Act). The marine park covers an area of 748,725 hectares (CALM, 1996).

Shark Bay is renowned for its marine fauna. It is located near the northern limit of a transition region between
temperate and tropical marine fauna. Of the 323 fish species recorded from Shark Bay, 83% are tropical with
11% warm temperate and 6% cool temperate species. Similarly, of the 218 species of bivalve molluscs
recorded in Shark Bay, 75% have a tropical range and 10% a southern Australian range, with 15% being
endemic to the west coast (CALM, 1996).

Key conservation values of the marine park include (CALM, 1996):

e High diversity (12 species) of seagrass, with the 1,030 km? Wooramel seagrass bank being the largest
known structure of its type in the world;

e A dugong population estimated in the region of 10,000, one of the largest populations in the world;
e Staging post for humpback whales during their migration along the west coast;

e Important nesting sites for green and loggerhead turtles, with Dirk Hartog Island providing the most
important nesting site for loggerheads in WA,

e Major nursery area for commercially important fish resources;
e Rich birdlife with a high occurrence of migratory and breeding seabirds;
e Supports significant populations of sharks, rays and seasnakes; and

e Hamelin Pool in Shark Bay contains the most diverse and abundant examples of stromatolite forms in
the world, representative of life-forms which lived some 3,500 million years ago.
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Jurien Bay Marine Park

The Jurien Bay Marine Park is located on the central west coast of WA about 200 km north of Perth. The
marine park covers an area of 82,375 ha and begins south of Wedge Island (South Rocks) and runs to
Dynamite Bay in Green Head. The Jurien Bay Marine Park was gazetted on 26 August 2003 as a Class A
Marine Park.

The marine park is considered to be broadly representative of the Central West Coast limestone reef system,
which a a major marine ecosystem within the bioregion. The marine biota of the area consists of an unusual
mix of tropical and temperate species as well as many endemic species (CALM/MRPA, 2005b). The marine
biota of the Jurien Bay region is dominated by five major marine habitat types: seagrass beds, bare or sparsely
vegetated mobile sand; shoreline and offshore intertidal reef platforms; subtidal limestone reefs; and reef
pavements (CALM/MRPA, 2005b). At least nine species of seagrass exist in the extensive seagrass meadows
in the marine park. Marine wildlife includes 14 species of cetaceans, a variety of seabirds and shorebirds which
nest on the islands and the Australian sea lion — North Fisherman Island to the north of Jurien Bay is one of
the main breeding sites for sea lions in the Central West Coast region, and it is believed this breeding
population is genetically distinct from the southern coast population. Commercial fishing for western rock
lobster as well as commercial wetlining, abalone, shark netting, beach seining for mullet and collecting of
specimen shells and aquarium fish are carried out within the marine park (CALM//MRPA, 2005b).
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4.10.3 Key Ecological Features

Key ecological features (KEFs) are areas of regional importance for either biodiversity or ecosystem function
and integrity within the Commonwealth marine environment and have been identified through the marine
bioregional planning process (DSEWPaC, 2012b). KEFs meet one or more of the following criteria:

e A species, group of species or a community with a regionally important ecological role (e.g. a predator,
prey that affects a large biomass or number of other marine species);

e A species, group of species or a community that is nationally or regionally important for biodiversity;
e An area or habitat that is nationally or regionally important for:

o enhanced or high productivity (such as predictable upwellings - an upwelling occurs when cold
nutrient-rich waters from the bottom of the ocean rise to the surface);

o aggregations of marine life (such as feeding, resting, breeding or nursery areas);
o biodiversity and endemism (species which only occur in a specific area); or;
e Aunique seafloor feature, with known or presumed ecological properties of regional significance.

One KEF overlaps the operational area and 13 KEFs have boundaries that lie within the wider EMBA
(Table 4-13 and Figure 4-20). Information on the relevant KEFs has been extracted DSEWPaC (2012b; 2012c)
and is summarised below.

Table 4-13: Key ecological features within the EMBA

Distance from to EMBA

Value / SenSitiVity Operationa| Area
Operational Area Wider EMBA

Canyons linking the Cuvier Abyssal Plain and the Overlaps with v v
Cape Range Peninsula operational area
Continental slope demersal fish communities 3 km X v
Ancient coastline at 125-m depth contour 10 km X v
Commonwealth waters adjacent to Ningaloo Reef 13 km X v
Exmouth Plateau 87 km X v
Glomar Shoals 340 km X v
Western demersal slope and associated fish 480 km X v
communities
Wallaby Saddle 500 km X v
Ancient coastline at 90-120 m depth 680 km X v
Western rock lobster 680 km X v
Perth Canyon and adjacent shelf break, and other 710 km X v
west coast canyons
Commonwealth marine environment surrounding 720 km X v
the Houtman Abrolhos Islands
Commonwealth marine environment within and 725 km X v
adjacent to the west coast inshore lagoons

Canyons Linking the Cuvier Abyssal Plain and the Cape Range Peninsula

This KEF is recognised for its biodiversity values (unique sea-floor feature with ecological properties of regional
significance), which apply to both the benthic and pelagic habitats within the KEF. The canyons are associated
with upwelling as they channel deep water from the Cuvier Abyssal Plain onto the slope. This nutrient-rich and
cooler waters interact with the Leeuwin Current at the canyon heads. Thus the canyons probably play a part
in the enhanced productivity of the Ningaloo Reef system.
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The canyons are also repositories for organic and inorganic particulate matter from the shelf and serve as
conduits for its transfer from the surface and shelf to greater depths. Aggregations of whale sharks, manta
rays, large predatory fish and seabirds are known to occur in the area.

This KEF intercepts with the operational area and the wider EMBA.
Continental Slope Demersal Fish Communities

This species assemblage is recognised as a KEF because of its biodiversity values, including high levels of
endemism.

The diversity of demersal fish assemblages on the continental slope in the Timor Province, the Northwest
Transition and the Northwest Province is high compared to elsewhere along the continental slope. The
continental slope between North West Cape and the Montebello Trough has more than 500 fish species, 76
of which are endemic, making it the most diverse slope bioregion in Australia. The demersal fish species
occupy two distinct demersal community types associated with the upper slope (water depth of 225-500 m)
and the mid slope (750-1,000 m).

This KEF is 3 km from the operational area and it intercepts with the wider EMBA.

Ancient Coastline at the 125-m Depth Contour

This KEF is recognised for its biodiversity values (unique seafloor feature with ecological properties of regional
significance), which apply to both the benthic and pelagic habitats within the KEF. The shelf of the North West
Marine Region contain several terraces and steps that reflect increases in sea level across the shelf that
occurred during the Holocene period. The most prominent of these occurs episodically as an escarpment
through the North West Shelf Province and the North West Shelf Transition, at a depth of approximately 125 m.

Parts of the ancient coastline, particularly where it exists as a rocky escarpment, are thought to provide
biologically important habitats in areas otherwise dominated by soft sediments. Little is known about fauna
associated with the hard substrate of the escarpment but it is likely to include sponges, corals, crinoids,
molluscs, echinoderms and other benthic invertebrates representative of hard substrate fauna in the North
West Shelf bioregion.

The topographic complexity of the escarpment may also facilitate vertical mixing of the water column, providing
relatively nutrient-rich local environments. Enhanced productivity may also attract opportunistic feeding by
larger marine life including humpback whales, whale sharks and large pelagic fish.

This KEF is 10 km from the operational area and it intercepts with the wider EMBA.
Commonwealth Waters adjacent to Ningaloo Reef

This KEF is recognised for its biodiversity (aggregations of marine life) values, which apply to both the benthic
and pelagic habitats within the KEF. The Commonwealth waters adjacent to Ningaloo reef include Ningaloo
Marine Park (Commonwealth waters) covering an area of 2,435 km?2. This feature lies adjacent to the Ningaloo
Reef State waters margin at the 3 nautical mile limit. Ningaloo Reef is globally significant as the only extensive
coral reef in the world that fringes the west coast of a continent. Upwellings associated with canyons on the
adjacent slope and interactions between the Ningaloo and Leeuwin currents result in areas of enhanced
productivity in the Commonwealth waters adjacent to Ningaloo Reef.

Shelf waters and nutrient-rich upwellings support aggregations and migration pathways of whale sharks, manta
rays, humpback whales, seasnakes, sharks, large predatory fish and seabirds. Deepwater biodiversity includes
fish, molluscs, sponges, soft corals and gorgonian corals.

This KEF is 13 km from the operational area and it intercepts with the wider EMBA.
Exmouth Plateau

This KEF is recognised for its biodiversity values (unique sea-floor feature with ecological properties of regional
significance), which apply to both the benthic and pelagic habitats within the KEF.

The Exmouth Plateau is located in the North West Province and covers an area of 49,310 km? in water depths
ranging from 800 m to 4,000 m. The Exmouth Plateau is a regionally and nationally unique deep-sea plateau
in tropical waters. The plateau is a large topographic obstacle that may modify the flow of deep waters,
generating internal tides and may contribute to upwelling of nutrients, thus serving an important ecological
role. This KEF is 87 km from the operational area and it intercepts with the wider EMBA.
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Glomar Shoals

The Glomar Shoals are a submerged littoral feature located approximately 150 km north of Dampier on the
Rowley Shelf at water depths of 33—77 m. The shoals consist of a high percentage of marine-derived sediments
with high carbonate content and gravels of weathered coralline algae and shells. The area’s higher
concentrations of coarse material compared to surrounding areas are indicative of a high energy environment
subject to strong seafloor currents.

Biological communities found at the Glomar Shoals have not been comprehensively studied; however, the
shoals are known to be an important area for a number of commercial and recreational fish species such as
rankin cod, brown striped snapper, red emperor, crimson snapper, bream and yellow-spotted triggerfish. High
catch rates for these species indicate that the shoals are an area of high productivity.

The Glomar Shoals are regionally important for their potentially high biological diversity and high localised
productivity. Biological data specific to the Glomar Shoals is limited, however the fish of the shoals are probably
a subset of reef-dependent species and anecdotal evidence suggests they are particularly abundant.

This KEF is 340 km from the operational area and it intercepts with the wider EMBA.
Demersal Slope and Associated Fish Communities of the Central Western Province

The western continental slope provides important habitat for demersal fish communities, with a high level of
diversity and endemism. Its diversity is attributed to the overlap of ancient and extensive Indo-west pacific and
temperate Australasian fauna.

Records of 480 species of demersal fish that inhabit the slope have been described, and 31 of these are
considered endemic to the bioregion. A diverse assemblage of demersal fish species below a depth of 400 m
is dominated by relatively small benthic species such as grenadiers, dogfish and cucumber fish. Unlike other
slope fish communities in Australia, many of these species display unique physical adaptations to feed on the
sea floor (such as a mouth position adapted to bottom feeding), and many do not appear to migrate vertically
in their daily feeding habits.

This KEF is 480 km from the operational area and it intercepts with the wider EMBA.
Wallaby Saddle

The Wallaby Saddle is defined as a KEF for its high productivity and aggregations of marine life. The Wallaby
Saddle is an abyssal geomorphic feature covering an area of 7,880 km? of seafloor located on the upper
continental slope at a depth of 4,000—4,700 m. The feature connects the north-west margin of the Wallaby
Plateau with the margin of the Carnarvon Terrace. It is located within the Indian Ocean water mass and is thus
differentiated from systems to the north that are dominated by transitional fronts or the Indonesian
Throughflow. Little is known about the Wallaby Saddle; however, the area is considered one of enhanced
productivity and low habitat diversity. Historical sperm whale aggregations may be attritubable to higher
productivity and aggregations of baitfish.

This KEF is 500 km from the operational area and it intercepts with the wider EMBA.

Ancient coastline between 90 and 120 m Depth

The continental shelf of the South-West Marine Region contains several terraces and steps, reflecting a
gradual increase in sea level across the shelf that occurred during the Holocene period. Some of these features
occur as escarpments of varying elevation and distinctness, creating topographic complexity through the
exposure of rocky substrates, that may facilitate small, localised upwellings, benthic biodiversity and enhanced
biological productivity.

While the ancient coastline is present throughout the region, it is particularly evident in the western Great
Australian Bight at a depth of 90-120 m. Parts of this ancient coastline may support some demersal fish species
travelling across the continental shelf to the upper continental slope, thereby supporting ecological
connectivity. The feature provides a complex habitat for a number of species including sponge communities of
significant biodiversity and structural complexity.

This KEFis 680 km from the operational area and it intercepts with the wider EMBA.
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Western Rock Lobster

The Western Rock Lobster KEF is defined due to its presumed ecological role on the west coast continental
shelf. The western rock lobster is the dominant large benthic invertebrate in the region and plays an important
trophic role in many of the inshore ecosystems of the South-west Marine Region. The species is an important
part of the food web on the inner shelf, particularly as juveniles are important prey items of a range of species
including octopus, cuttlefish, baldchin groper, dhufish, pink snapper, wirrah cod, breaksea cod and Australian
sea lions. The high biomass of western rock lobster, combined with its vulnerability to predation particularly
during their seasonal moults in November-December, suggests that they are an important trophic pathway for
a range of inshore species that prey upon juvenile lobsters.

This KEF is 680 km from the operational area and it intercepts with the wider EMBA.
Perth Canyon and Adjacent Shelf Break, and other West Coast Canyons

The Perth Canyon is defined as a KEF for its high biological productivity and aggregations of marine life and
unique seafloor features with ecological properties of regional significance. The Perth Canyon is long, deep,
narrow and steep-sided, cutting 4 km into the continental shelf; it is the largest canyon on the Australian margin.
In the Perth Canyon, interactions between the canyon topography and the Leeuwin Current induce clockwise-
rotating eddies that transport nutrients upwards in the water column from greater depths. Due to the canyon’s
depth and Leeuwin Current’s barrier effect, this remains a subsurface upwelling (depths greater than 400 m),
which supports ecological complexity that is typically absent from canyon systems in other areas. This nutrient-
rich cold water habitat attracts feeding aggregations of deep-diving mammals, such as pygmy blue whales and
large predatory fish that feed on aggregations of small fish, krill and squid. The Perth Canyon also marks the
southern boundary for numerous tropical species groups on the shelf, including sponges, corals, decapods
and xanthid crabs.

This KEF is 710 km from the operational area and it intercepts with the wider EMBA.
Commonwealth Marine Environment surrounding the Houtman Abrolhos Islands

The Commonwealth marine environment surrounding the Houtman Abrolhos Islands (and adjacent shelf
break) KEF is defined for its high biodiversity and endemism in benthic and pelagic habitats. The Houtman
Abrolhos Islands and surrounding reefs support a mix of temperate and tropical species, resulting from the
southward transport of species by the Leeuwin Current over thousands of years. The reefs are composed of
184 known species of corals that support in the region of 400 species of demersal fish, 492 known species of
molluscs, 110 species of sponges, 172 species of echinoderms and 234 species of benthic algae. The
Houtman Abrolhos Islands are the largest seabird breeding area in the eastern Indian Ocean, supporting more
than one million breeding pairs. The Houtman Abrolhos Islands are the northern-most breeding site of the
Australian sea lion.

This KEF is 720 km from the operational area and it and intercepts with the wider EMBA.

Commonwealth Marine Environment within & adjacent to West Coast Inshore Lagoons

This feature consists of a chain of inshore lagoons that extend along the WA coast from south of Mandurah to
Kalbarri. The lagoons are formed by distinct ridges of north-south oriented limestone reef with extensive beds
of macroalgae (principally Ecklonia spp.) and seagrass, and extend between 0-30 m water depth. The
seagrass provides important habitat for many marine species, and epiphytes are the main food source in the
lagoonal system. Although macroalgae and seagrass appear to be the primary source of production, it is
believed that groundwater enrichment may supplement the supply of nutrients to the lagoons.

The lagoons are associated with high biodiversity and endemism, containing a mix of tropical, subtropical and
temperate flora and fauna. Emergent reefs and small islands create a diverse topography, and the mix of
sheltered and exposed seabeds form a complex mosaic of habitats. The inshore lagoons are important areas
for the recruitment of the commercially and recreationally important western rock lobster, dhufish, pink
shapper, breaksea cod, baldchin and blue gropers, abalone and many other reef species. Extensive schools
of migratory fish visit the area annually, including herring, garfish, tailor and Australian salmon.

This feature is recognised as a habitat that is nationally or regionally important for high benthic productivity
and for aggregations of marine life. Both benthic and pelagic habitats within the feature are of conservation
value.

This KEF is 725 km from the operational area and it intercepts with the wider EMBA.
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4.10.4 Nationally Important Wetlands

No Nationally Important Wetlands lie within the operational area or wider EMBA.
4.11 Socio-Economic Values and Sensitivities

4.11.1 Commonwealth Heritage

The Commonwealth Heritage List is a list of places of the historic, indigenous and natural heritage value which
are entirely within Commonwealth land or in Commonwealth waters, or owned, leased, or managed by the
Commonwealth Government. No Commonwealth Heritage Places occur within the operational area and two
natural Commonwealth Heritage Places were identified in the wider EMBA:

e  The Ningaloo Marine Area — Commonwealth Waters: encompasses the entire Commonwealth
component of the Ningaloo Australian Marine Park. Environmental values are discussed in previous
Section 4.5.2 and Section 4.10.1.

e HMAS Sydney Il and HSK Kormoran Shipwreck Sites, details are described in previous Section 4.5.3.

4.11.2 Cultural Heritage
Indigenous Heritage

Indigenous people have a strong on-going association with the region that extends from the beginning of
human settlement in Australia some 50,000 years ago (DEWHA, 2008a). The close, long standing relationship
between Aboriginal peoples and the coastal and marine environments of the area is evident. For example, the
extensive and diverse assemblages of rock engravings at the Burrup Peninsula is one of the most significant
collections of its type found anywhere in the world.

The Indigenous peoples of the northwest continue to rely heavily on coastal and marine environments and
resources for their cultural identity, health and wellbeing, as well as their domestic and commercial economies
(DEWHA, 2008a). Although this is generally restricted to coastal waters, fishing, hunting and the maintenance
of maritime cultures and heritage through ritual, stories and traditional knowledge continue as important uses
of the nearshore region and adjacent areas.

While direct use by Aboriginal people of the deeper offshore waters is limited, many groups continue to have
a direct cultural interest in decisions affecting the management of these waters. The cultural connections
Aboriginal people maintain with the sea may be affected, for example, by commercial fishing activities and
other offshore industries. In addition, some indigenous people are involved in commercial activities such as
fishing and marine tourism, and so have an interest in how these industries are managed in offshore waters
with respect to their cultural heritage and commercial interests (DEWHA, 2008a).

The Aboriginal Heritage Inquiry System (AHIS) provides information concerning Aboriginal heritage places in
WA listed under the Aboriginal Heritage Act 1972. The AHIS was used to identify Aboriginal sites and other
heritage places in the EMBA. The search results are provided in Appendix E.

Maritime Heritage

A search of the shipwreck database was undertaken to identify any known shipwrecks protected under the
Underwater Cultural Heritage Act 2018. There are no known historic shipwrecks within the operational area.
The Australasian Underwater Cultural Heritage Database? identified a number of shipwrecks within the EMBA
(Table 4-14).

CRO &bt lUGdvRis by lal NeFia 6 BN ASKONiHeDap oM@ pofelame, Water and the Environment website

(http://www.environment.gov.au/heritage/underwater-heritage/auchd)
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Table 4-14: Shipwreck database search results

Region Number of Shipwrecks
Exmouth Gulf 28
Montebello Islands area 9
North West Cape 10
Onslow area 16
Shark Bay 1
Mid-West (Abrolhos) 52

4.11.3 Commercial Fisheries

A number of Commonwealth and State managed fisheries have boundaries that overlap with the operational
area and wider EMBA (Figure 4-21 to Figure 4-22). Table 4-15 provides a summary description of the
commercial fisheries and the potential for their operations to be affected by the petroleum activity based on
their historic level of activity.

Table 4-15: Commonwealth and State managed fisheries within the EMBA

Relevant Events
within Operational

‘ EMBA Presence

Fishery Description Operational Wider Area and wider EMBA
Area EMBA
Commonwealth Managed Fisheries
North West Fishery operates off NW Australia from 114°E X Fishery has boundaries
Slope Trawl to 125°E, roughly between the 200 m isobath that overlap the wider
and the outer boundary of the Australian EMBA and therefore
Fishing Zone. Predominantly a scampi fishery fishing vessels and
using demersal trawl gear with key target activities could be
species being the Australian scampi. Primary affected from
landing ports are Darwin (NT) and Point unplanned / emergency
Samson (WA). There were four active vessels events.
in the 2017-18 fishing season (ABARES,
2019).
Western Fishery operates off the coast of WA between X Fishery has boundaries
Deepwater Trawl | 115°08'E (in the south) and 114°E (in the that overlap the wider
north) and closely aligns with the 200 m EMBA and therefore
isobath. Effort in recent years has been fishing vessels and
localised in the area offshore and slightly activities could be
south of Shark Bay. This demersal trawl affected from
fishery catches more than 50 species; unplanned / emergency
deepwater bugs and ruby snapper made up events.
around 50% of the whole catch in 2017-18
fishing season.
Primary landing ports are Carnarvon and
Fremantle (WA). There were three active
vessels in the 2017-18 fishing season
(ABARES, 2019).
Western Tuna Fishery concentrates effort in WA waters v No active commercial
and Billfish south of Carnarvon and off South Australia. fishing in the
Main fishing gear is pelagic longline with key operational area in
targe species being bigeye and yellowfin tuna, recent years.
with striped marlin and swordfish. Fisheries have
Western Historically, most fishing effort has used purse a boundaries that overlap
Skipjack Tuna seine gear (98%) and small amount using pole the wider EMBA,
and line effort. although unlikely to be
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Fishery

Description

There has been no fishing effort/ catch in the
fishery since the 2008-09 season, with effort
concentrated off South Australia.

EMBA Presence

Operational
Area

Southern
Bluefish Tuna

Fishery spans the Australian Fishing Zone,
although only active in waters offshore South
and SE Australia, with most catch taken in the
Great Australian Bight by purse seine vessels.
Smaller amounts are taken from the longline
fisheries mainly off SE Australia.

Primary landing port is Port Lincoln (SA).
There were 38 vessels (7x purse seine; 31x
longline) active in 2017-18 fishing season.

Small Pelagic

Fishery extends from the Queensland/ NSW
border, typically outside 3 nm, around
southern Australia to a line at latitude 31°
south (near Lancelin).

The Fishery targets Australian sardine, blue
mackerel, jack mackerel, and redbait using

midwater trawl, purse seine and jigging and
minor line methods.

AUSTRALIAN PRODUCTION UNIT

Relevant Events
within Operational
Area and wider EMBA

affected by unplanned /
emergency events
since most effort
concentrated in South
and SE Australia and/
or south WA.

State Managed Fisheries

WA waters; however, it is primarily based in
the northern half of the State from Exmouth
Gulf to the NT border. The target species are
sandfish and deepwater redfish that are hand-

Mackerel Fishery extends from the West Coast v Fishery has boundaries
Managed Bioregion to the WA/NT border. The key target that overlap the
species making up the majority of the catch operational area and
are Spanish mackerel and broad-barred wider EMBA. No active
Spanish mackerel. Uses near-surface trolling fishing in the
gear from vessel in coastal areas around operational area.
reefs, shoals and headlines. The majority of Fishery activities could
the catch is taken in the Kimberley area. be affected from
unplanned / emergency
events.
Pilbara Demersal | Permitted to operate anywhere within Pilbara v Fishery has boundaries
Scale Fisheries waters, bounded by a line commencing at the that overlap the
(Line) intersection of 21°56" S latitude and the high operational area and
water mark on the western side of the North wider EMBA. No active
West Cape on the mainland of WA; west fishing in the
along the parallel to the intersection of 21°56" operational area.
S latitude and the boundary of the Australian Fishery activities could
Fishing Zone and north to longitude. be affected from
unplanned / emergency
events.
Pilbara Demersal | The Trawl Managed Fishery operates in the X Fishery has boundaries
Scale Fisheries waters north of latitude 21°35'S and between that overlap the wider
(Trawl and Trap) | longitudes 114°9'36"E and 120°E. The fishery EMBA only, and
is seaward of the 50 m isobath and landward therefore activities
of the 200 m isobath. could be affected from
The Trap Managed Fishery lies north of unplanned / emergency
latitude 21°44' S and between longitudes events.
114°9.6' E and 120°00’E on the landward side
of a boundary approximating the 200 m
isobath and seaward of a line generally
following the 30 m isobath.
Sea Cucumber The fishery is permitted to operate throughout X No active commercial

fishing in the
operational area. Due
to the fishing method,
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Fishery

Description

harvested principally by diving and a smaller
amount by wading.

EMBA Presence

Operational

AUSTRALIAN PRODUCTION UNIT

Relevant Events
within Operational
Area and wider EMBA

activity is restricted to
shallow coastal waters.

Fishery has boundaries
that overlap the wider
EMBA and therefore
activities could be
affected from
unplanned / emergency
events.

Marine Aquarium
Fish Managed

This is a dive fishery operating all year
throughout all State waters between NT and
SA border. During 2017, 11 licences were
active in the fishery out of the 12 licences
(DPIRD, 2018).

No active commercial
fishing in the
operational area. Due
to the fishing method,
activity is restricted to
shallow coastal waters.

Fishery has boundaries
that overlap the wider
EMBA and therefore
activities could be
affected from
unplanned / emergency
events.

Specimen Shell
Managed

The fishery is based on the collection of
individual shells for the purposes of display,
collection, cataloguing, classification and sale.
The main methods are by hand by a small
group of divers operating from small boats in
shallow coastal waters or by wading along
coastal beaches below the high water mark.
While the fishery covers the entire Western
Australian coastline, there is some
concentration of effort in areas adjacent to
population centres such as Broome, Exmouth,
Shark Bay, Geraldton, Perth, Mandurah, the
Capes area and Albany. Fishery has 31
licences with a maximum of 2 divers allowed
in the water per licence at any one time and
specimens may only be collected by hand.

No active commercial
fishing in the
operational area. Due
to the fishing method,
activity is restricted to
shallow coastal waters.

Fishery has boundaries
that overlap the wider
EMBA and therefore
activities could be
affected from
unplanned / emergency
events.

Pearl Oyster
Managed

A quota-based, dive fishery, operating in
shallow coastal waters along the North West
Shelf. Oysters collected by drift diving or by
hand. Target species is the Indo-Pacific, silver-
lipped pearl oyster (Pinctada maxima).

No active commercial
fishing in the
operational area. Due
to the fishing method,
activity is restricted to
shallow coastal waters.

Fishery has boundaries
that overlap the wider
EMBA and therefore
activities could be
affected from
unplanned / emergency
events.

Exmouth Gulf
Prawn Managed

Operates in the sheltered waters of the
Exmouth Gulf mainly in the western half of the
Gulf with the south-eastern sided closed to
trawling. Fishery uses twin gear otter trawls to
target western king pro fishery uses twin gear
otter trawls to target western king prawns
(Penaeus latisulcatus), brown tiger prawns

(P. eculentus), endeavour prawns
(Metapenaeus spp.) and banana prawns

Fishery has boundaries
that overlap the wider
EMBA only, and
therefore activities
could be affected from
unplanned / emergency
events.
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EMBA Presence Relevant Events

within Operational

Fishery Description Operational Wider o e v
Area EMBA

(P. merguiensis). The opening and closing
dates of the fishery vary each year.

Onslow Prawn

This is an otter trawl fishery with opening and

Fishery has boundaries

edge waters on seaward side of the 150 m
isobath lying north of latitude 34°24’ S (Cape
Leeuwin) and west of the Northern Territory
border on the seaward side of the 150 m
isobath out to the extent of the Australian
Fishing Zone.

Managed closing dates that vary from year to year. that overlap the wider
Different areas of the fishery have different EMBA only, and
seasons that target western king, brown tiger, therefore activities
endeavour and banana prawns. Fishery could be affected from
jurisdiction covers all WA waters below high unplanned / emergency
water mark between Exmouth Prawn Fishery events.
to the west and Nickol Bay Prawn Fishery to
the east.

West Coast Targets crystal (snow) crabs, giant (king) Fishery has boundaries

Deep Sea crabs and champagne (spiny) crabs using that overlap the

Crustacean baited pots operated in a long-line formation. operational area and

Managed The boundaries of this fishery include all shelf wider EMBA. and

therefore activities
could be affected from
unplanned / emergency
events.

Western Rock
Lobster (Zone B)

Fishery operates along WA’s coast between
Shark Bay and Cape Leeuwin with northern
boundary at 21° 44’ S latitude. Targets the
spiny lobster using baited pots.

Fishery has boundaries
that overlap the wider
EMBA only and
therefore activities
could be affected from
unplanned / emergency
events.

Developing Crab

swimmer crabs in the Pilbara. Fishery
jurisdiction is all of WA waters off the NW
coast of WA north of 23° 34’ S latitude and
west of 120° 00’ E longitude. Closed areas of
the fishery include all waters north of 23° 34’ S
latitude and west of 115° 06.5’ E latitude.

Abalone Three types of abalone — Roe’s, greenlip and Fishery has boundaries
Managed brownlip — are harvested. Abalone divers that overlap the wider
(Area 8) operate from small fishery vessels (generally EMBA only and
less than 9 m long). The main harvest method therefore activities
is a diver working off a ‘hookah’ (surface- could be affected from
supplied breathing apparatus) or using scuba unplanned / emergency
equipment, using an abalone ‘iron’ to prise the events.
shellfish off rocks.
Pilbara Small trap-based crab fishery targeting blue Fishery has boundaries

that overlap the
operational area and
wider EMBA. No active
fishing in the
operational area.
Fishery activities could
be affected from
unplanned / emergency
events.

SW Coast Main target species are the WA salmon Fishery has boundaries
Salmon (Arripis truttaceus) and the Australian herring that overlap the
(A. geogianus). Located in the West Coast operational area and
Bioregion, the fishery set beach seine nets wider EMBA. No active
from the shore using small boats. Fishers fishing in the
target salmon during the annual autumn operational area.
salmon run in March/April when large schools Fishery activities could
form near shore and move around the coast to be affected from
their spawning area on the lower west coast. unplanned / emergency
Fishery includes WA waters out to the edge of events.
the EEZ, with all fishing taking places in State
waters.
Gascoyne Targets snapper (Pagrus auratus, Fishery has boundaries
Demersal Pristipomoides multidens). A limited number of that overlap the wider
Scalefish licensed vessels fish around the Ningaloo EMBA only and
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Fishery

Description

area (Gnaraloo Bay, Coral Bay, Tantabiddi
and Exmouth) as well as Denham and
Carnarvon. Fishery operates throughout the
year with mechanised handlines. Fishery
operates between latitudes 23°07°30"S and
26°30’S excluding the inner waters of Shark
Bay.

EMBA Presence

Operational
Area

AUSTRALIAN PRODUCTION UNIT

Wider
EMBA

Relevant Events
within Operational
Area and wider EMBA

therefore activities
could be affected from
unplanned / emergency
events.

and brown tiger prawns (Penaeus latisulcatus,
P. esculentus) and other smaller variety
prawns. The 2016/2017 season landed 169
tonnes (prawns) and 64 kg (scallops).

West Coast Fishery use either gillnets or longlines to X v Portion of the inshore
Demersal Gillnet | target sharks, but also a bycatch of demersal fishery (Kalbarri area)
and Demersal scalefish. Target demersal scale fish and has boundaries that
Longline sharks using gillnets and longlines. The overlap the wider
(Inshore Kalbarri | offshore area extends south from 23°30'S to EMBA only and
area) 115°30'E between the 250-m depth contour therefore activities
and the 200 nm boundary of the Australian could be affected from
Fishing Zone. Inshore Kalbarri fishing area unplanned / emergency
operates from 26°30'S to 28°S. events.
Shark Bay Crab | Target species is the blue swimmer crab X v Fishery has boundaries
(Zone 1) (Portunus armatus) using trap and trawl that overlap the wider
methods. Fishery is divided into 2 zones — EMBA only and
Zone 1 Shark Bay operates out to the 150-m therefore activities
isobath excluding the inner waters of the gulfs. could be affected from
The 2016/17 season landed 273.5 tonnes. unplanned / emergency
events.
Shark Bay Fishery operates in and adjacent to Shark Bay X v Fishery has boundaries
Scallop and waters using otter trawl methods to target that overlap the wider
Prawn saucer scallop (Ylistrum balloti), western king EMBA only and

therefore activities
could be affected from
unplanned / emergency
events.
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Figure 4-21: Commonwealth managed fisheries within the EMBA
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Figure 4-22: State managed fisheries within EMBA

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

100



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

4.11.4 Tourism and Recreation

The nearest population centres to operational area are the towns of Exmouth (~40 km) and Onslow (~100 km).
Exmouth has become a significant tourist centre based in large part on the natural resources contained in the
Cape Range National Park, Ningaloo Marine Park and adjacent inshore waters. Onslow is a coastal town
offering easy access to tourists, vacationers and recreational fishers to the Mackerel Islands, a group of ten
islands 22 km offshore.

Visitors partaking in tourism and recreational activities stay at the many coastal parks, camping grounds and
caravan parks that the Ningaloo Marine Park has to offer such as at Jurabi, Mangrove Bay, Turquoise Bay and
Yardie Creek. Popular tourist locations of interest include the many Sanctuary Zones along the Ningaloo
coastline, such as Mangrove Bay, Jurabi Point, Turquoise Bay and Oyster Stacks, where visitors can enjoy
bird watching opportunities at Mangrove Bay. The Turtle Centre at Jurabi is a popular tourist attraction and
snorkelling is a popular activity for visitors in the numerous embayments such as at Turquoise Bay, and further
south at the popular coastal town of Coral Bay. The most popular offshore tourism activities are fishing, diving
and whale shark spotting.

Peak tourism occurs from April to October with marine-based activities concentrated around infrastructure
such as boat ramps and camping areas (Smallwood, 2009). Marine facilities, including boat launching ramps,
jetties, marinas, etc., within the area are limited, with most located along the Exmouth Gulf side of the peninsula
including:

e Point Murat naval supply jetty (restricted access);

e Bundegi - facilities include a concrete launching ramp, car park and public toilets; and

e Exmouth Marina — provides launching, mooring, fuelling and supply facilities for commercial fishing, charter
fishing, and tourist and commercial/private vessels.

Boat ramps on the Ningaloo side are located at:

e Tantabiddi Creek — facilities include a concrete launching ramp, car park and public toilets; and
e Coral Bay — concrete launching ramp.

Recreational fisheries and charter boat operators are managed by the Western Australian Department of
Primary Industries and Regional Development (DPRID). With an estimated 740,000 people fishing
recreationally in WA, it makes a significant contribution to the economy and attracts vast numbers of visitors
to the region each year. The Ningaloo Marine Park also provides high-quality fishing for species such as
spangled emperor, Spanish mackerel and coral trout.

Within the Gascoyne Bioregion, recreational fishing activities make up a significant component of the tourist
visits, with Ningaloo Marine Park and the Shark Bay World Heritage Area attracting thousands of tourists and
fishers each year. The mix of tropical and temperate conditions in the bioregion reflects the range of fish
species found, with in the region of 100 species of fish caught by recreational fishers. To the north of the
bioregion, near Exmouth, tropical species such as emperors and mackerel dominate. Mangrove jack and mud
crabs are popular target species in the extensive mangrove system in the Exmouth Gulf. The Ningaloo Marine
Park also provides high-quality fishing for species such as spangled emperor, Spanish mackerel and coral
trout. Farther south, there are temperate species such as western rock lobster, tailor, snapper (pink snapper)
and mulloway.

4.11.5 Defence Activities

The Naval Communication Station Harold E. Holt is located on the northwest coast of Australia, 6 km north of
the town of Exmouth, WA. The town of Exmouth was built at the same time as the communications station to
provide support to the base and to house dependent families of US Navy personnel (GDC, 2020).

The station provides very low frequency radio transmission to US Navy and Royal Australian Navy ships and
submarines in the western Pacific Ocean and eastern Indian Ocean. With a transmission power of 1 megawatt,
it is the most powerful transmission station in the southern hemisphere (GDC, 2020).
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The Royal Australian Air Force Base Learmonth is located on the North West Cape, approximately 30 km
south of Exmouth. It is one of the Air Force’s three bare bases that can be used for exercises or operational
requirements (GDC, 2020).

The operational area is within the North Western Exercise Area and military restricted airspace (R8541A) a
designated defence exercise area which encompasses waters and airspace off the North West Cape
(Figure 4-23). When activated by a ‘Notice to Airmen’, the restricted airspace can operate down to sea level.

4.11.6 Commercial Shipping

The Australian Maritime Safety Authority (AMSA) has established a network of shipping fairways off the north
coast of Western Australia (AMSA, 2012). The shipping fairways are intended to reduce the risk of collision
between transiting vessels and offshore infrastructure. The fairways are intended to direct large vessels such
as bulk carriers and LNG ships trading to the major ports into pre-defined routes to keep them clear of existing
and planned offshore infrastructure. Use of the new fairways is strongly recommended but not mandatory.

The operational area lies outside of these declared and charted shipping fairways (Figure 4-24). The nearest
shipping route heading northeast is approximately 45 km from the operational area.

4.11.7 Oil and Gas Activities

The NWS is Australia’s most prolific oil and gas production area, largely responsible for WA accounting for
66% of the country’s oil production, 76% of the country’s condensate production and 37% of the country’s gas
production in 2013 (APPEA, 2014).

Oil and gas activities in close proximity to the operational area include:

e BHP’s Pyrenees Development (Pyrenees Venture FPSO) within WA-42-L (the same permit area as the
Croshy-3H1 well);

e Woodside’s Vincent Development (Maersk Ngujima-Yin FPSO) in production licence WA-38-L,
approximately 12 km of the operational area,

e Santos’ Ningaloo Vision Development (Ningaloo Vision FPSO) in production licence WA-35-L,
approximately 15 km north of the operational area.

Other oil and gas activities in the region include production areas located on Barrow, Thevenard and Varanus
Islands.
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Figure 4-23: Defence activities within the EMBA
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Figure 4-24: Vessel tracking data in the region (Nov 2019 — Jan 2020)
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5 Stakeholder Consultation

In accordance with requirements of Regulations 11A and 14(9) of the Environment Regulations, BHP has
consulted with interested and relevant stakeholders during the preparation of this EP.

BHP’s approach to stakeholder consultation aims to demonstrate to relevant persons that the environmental
impacts and risks of an activity are being appropriately managed. BHP is committed to ongoing engagement
and consultation with stakeholders during all project stages.

BHP has consulted broadly with relevant stakeholders regarding this petroleum activity, including sharing
information with stakeholders and responding directly to enquiries. Stakeholders were consulted regarding the
activities covered in this EP via several forms of engagement commencing in February 2020, including:

e BHP’s Crosby-3H1 Light Well Intervention Stakeholder Information Fact Sheet distributed to identified
stakeholders in February and May 2020; and

e Exmouth Community Reference Group (CRG) meeting held on 12 March 2020.

BHP has considered all stakeholder responses and assessed the merits of responses received. The process
adopted to assess any objections and claims is outlined in Section 5.2. A summary of BHP’s responses to is
provided in Table 5-2.

BHP considers that consultation with relevant stakeholders has been adequate to inform the development of
this EP. BHP has a process for ongoing stakeholder engagement and any concerns raised by stakeholders
subsequent to the EP submission will be duly considered and addressed.

5.1 Community Consultation History

The Exmouth Community Reference Group (CRG) was established in 2004 to facilitate consultation in relation
to BHP’s multiple assets in the North West Cape region. The CRG forum aims for proactive and regular
interaction to promote open and inclusive communication with relevant stakeholders. Meetings are held
regularly (typically quarterly) and participants are given an update summary of BHP’s current petroleum and
upcoming activities and invited to raise any concerns or issues. Meeting agendas are prepared and circulated
in advance of meetings, minutes are recorded, and feedback sought from stakeholders. The BHP Corporate
Affairs toll-free 1800 number and email address are made available to stakeholders.

The latest Exmouth CRG meeting was held on 12 March 2020 and included an overview of BHP’s proposed
Croshy-3H1 LWI activities. A copy of the presentation is provided in Appendix F.

In addition to CRG consultation, targeted consultation has been undertaken for the EP, with identified
stakeholders provided with information about the proposed activities and given adequate opportunity to
evaluate and convey how it may impact on functions, interests and activities. It also provided opportunity for
additional stakeholders identified during the consultation process to be contacted, with a commitment to assess
any new concerns or claims as part of ongoing consultation.

5.2 Stakeholder Engagement Process

5.2.1 Stakeholder Identification

Regulation 11A(1) of the Environment Regulations states that in the course of preparing an environment plan,
or revision to an environment plan, the titleholder must consult with each of the following categories of relevant
persons:

(@) each Department or agency of the Commonwealth to which the activities to be carried out under
the environment plan, may be relevant;

(b) each Department or agency of a State or the Northern Territory to which the activities to be carried
out under the environment plan, or the revision of the environment plan, may be relevant;

(c) the Department of the responsible State Minister, or the responsible Northern Territory Minister;
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(d) a person or organisation whose functions, interests or activities may be affected by the activities
to be carried out under the environment plan, or the revision of the environment plan;

(e) any other person or organisation that the titleholder considers relevant.

Relevant persons were identified based on BHP’s existing relationships and relevant persons identified in
previous EP consultations in relation to the Pyrenees Development, together with desktop stakeholder
identification and analysis. BHP has engaged with key stakeholders through the EP preparation including:

e Commonwealth and State departments and agencies;
e Local Government;
e Other petroleum operators;

o Commercial fisheries, including representative associations and individual licence holders/operators
within both Commonwealth and State managed fisheries that overlap the operational area; and

e Non-governmental organisations.

As part of BHP’s general stakeholder identification process, the Department of Primary Industries and Regional
Development (DPIRD) current State of Fisheries Report was reviewed to understand catch effort, fishing
method and water depths of those managed fisheries with boundaries that overlap the operational area, to
determine if the fishery was to be considered a relevant persons to be consulted.

Identified stakeholders and an assessment of their relevance under the Environment Regulations for the
purposes of consultation for this petroleum activity are listed in Table 5-1.

Table 5-1: Stakeholders engaged with for the proposed activity

Stakeholder Relevant to Activity Rationale

Commonwealth Government Department or Agency

Australian Border Force Yes Maintain the integrity of Australia’s
internal borders including customs and
immigration

Australian Fisheries Management Yes AFMA is the Commonwealth

Authority (AFMA) government agency responsible for the

efficient management and sustainable
use of Commonwealth fish resources
from three nautical miles out to the

extent of the Australian Fishing Zone.

Australian Hydrographic Office Yes The AHO is Commonwealth government
(AHO) agency responsible for the publication
and distribution of nautical charts and
other information related for the safety of
ships navigating in Australian waters
including the distribution of Notice to

Mariners.
Australian Maritime Oil Spill Centre Yes AMOSC operates the Australian oil
(AMOSC) industry’s maijor oil spill response facility.
Australian Maritime Safety Authority Yes AMSA is Australia’s national agency
(AMSA) responsible for maritime safety and

navigation and legislated responsibility
for oil pollution response in
Commonwealth waters.

Department of Agriculture, Water Yes Department’s Fisheries Branch has
and the Environment (DAWE) — primary policy responsibility for
Fisheries promoting the biological, economic and

social sustainability of Australian
fisheries. The DAWE (Fisheries) is the
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Stakeholder

Relevant to Activity

Rationale

relevant agency where the activity has
the potential to negatively impact fishing
operations and/or fishing habitats in
Commonwealth waters.

AUSTRALIAN PRODUCTION UNIT

and Regional Development (DPIRD)

Department of Agriculture, Water Yes Department’s Biosecurity Branch has

and the Environment (DAWE) — inspection and reporting requirements to

Biosecurity (vessels, aircraft and ensure that all conveyances (vessels,

personnel) installations and aircraft) arriving in
Australian territory comply with
international health regulations and that
any biosecurity risk is managed.

Department of Defence (DoD); Yes The department is the responsible

RAAF Aeronautical Information agency for the defence of Australia and

Service its national interests. DoD is a relevant
agency where the proposed activity may
impact operational requirements;
encroach on known training areas and/or
restricted airspace, or when nautical
products or other maritime safety
information is required to be updated.

Department of Industry, Science, Yes The Department is responsible for

Energy and Resources consolidating the Government’s efforts to
drive economic growth, productivity, and
competitiveness by bringing together
industry, energy, resources and science.

Director of National Parks (DNP) Yes The DNP is the statutory authority
responsible for the administration and
management of the Australian Marine
Parks under the EPBC Act.

Fisheries Research and Yes FRDC is a statutoty authority that

Development Corporation (FRDC) manages research and development
investment by the Australian
Government and the Australian fishing
and aquaculture sectors.

WA Government Department or Agency

Department of Biodiversity, Yes The Department is a relevant State

Conservation and Attractions agency responsible for the management

(DBCA) of State marine parks and reserves and
protected marine fauna and flora.

Department of Mines, Industry Yes Department responsible for the

Regulation and Safety (DMIRS) management of offshore petroleum in
the adjacent State waters.

Department of Premier and Cabinet Yes WA Cabinet Minister with responsibilities

(Minister Papalia - Minister for that include WA'’s tourism interests.

Tourism; Racing and Gaming; Small

Business; Defence Issues;

Citizenship and Multicultural

Interests)

Department of Primary Industries Yes DPIRD is responsible for managed WA

State fisheries.

The operational area intersects with
State managed fisheries.
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Stakeholder

Relevant to Activity

AUSTRALIAN PRODUCTION UNIT

Rationale

Exploration Association (APPEA)

Department of Transport (DoT) Yes The Department is the control agency for
marine pollution emergencies in State
waters.

Industry Representative Organisations

Australian Petroleum Production and Yes APPEA is the peak national body

representing Australia’s oil and gas
exploration and production industry.

Fishing Bodies / Industry Representative Organisations

Australian Southern Bluefin Tuna Yes ASBTIA is the peak body representing

Industry Association (ASBTIA) the Australian Southern Bluefin Tuna
industry.

Commonwealth Fisheries Yes Represents the interests of commercial

Association (CFA) fishing industry in Commonwealth-
regulated fisheries.

Pearl Producers Association (PPA) Yes PPA is the peak industry representative
body for the Australian pearl oyster
(Pinctada maxima) pearling industry
licensees in WA.

Recfishwest Yes Recfishwest is the peak body
representing recreational fishers in WA.

Western Australian Fishing Industry Yes WAFIC is the peak industry body

Council (WAFIC) representing the interests of the WA
commercial fishing, pearling and
aquaculture sector.

Commonwealth Fisheries

North West Slope Trawl No Operational area does lie within
boundary of fishery.

Small Pelagic No Operational area does lie within
boundary of fishery.

Southern Bluefin Tuna No Fishery spans the Australian Fishing
Zone around Australia, with boundaries
that intercept the operational area;
however fishing effort concentrated in
South and SE Australian.

Western Skipjack Tuna No Fishery has boundaries that intercept the
operational area; however there has
been no fishing effort/ catch in the
fishery since the 2008-09 season, with
effort concentrated off South Australia.

Western Tuna and Billfish Fishery No Fishery has boundaries that intercept the
operational area; however effort
concentrated in WA waters south of
Carnarvon and off South Australia.

Western Deep Water Trawl No Operational area does lie within

boundary of fishery.
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Stakeholder

State Fisheries

Relevant to Activity

AUSTRALIAN PRODUCTION UNIT

Rationale

Commercial fisheries with boundaries overlapping or close to the planned petroleum operational
area and with licence holders’ activities or interests that may be affected by the planned petroleum

Fishery

activity.

Mackerel Managed Fishery — Pilbara Yes Based on a review of DPIRD current

(Area 2) State of Fisheries Report, the fishery
boundary overlaps the proposed
operational area and is therefore
potentially impacted by the activity.

Pilbara Demersal Scalefish Fishery: Yes Based on a review of DPIRD current

e Pilbara Line Fishery State of Fisheries Report, the fishery

boundary overlaps the proposed
operational area and is therefore
potentially impacted by the activity.

West Coast Deep Sea Crustacean Yes Based on a review of DPIRD current

State of Fisheries Report, the fishery
boundary overlaps the proposed
operational area and is therefore
potentially impacted by the activity.

petroleum activity.

Commercial fisheries with boundaries overlapping or close to the planned petroleum operational
area, but licence holders’ activities or interests are not expected to be affected by the planned

Marine Aquarium Fish Managed No
Pilbara Developing Crab No
Sea Cucumber Managed No
SW Coast Salmon No
Specimen Shell Managed No

Not affected by planned activities.

Licence holders not consulted during the
development of the EP; however,
fishery’s interest considered in the
development of the EP.

Licence holders to be informed in the
event of an unplanned emergency oil
pollution event.

Commercial fisheries with boundaries intercepting the wider EMBA (based on low exposure values
for hydrocarbons), but do not overlap the proposed petroleum operational area.

Abalone Managed (Area 8) No
Exmouth Gulf Prawn Managed No
Gascoyne Demersal Scalefish No
Onslow Prawn Managed No
Pearl Oyster Managed No
Pilbara Demersal Scalefish No
Managed:

e Pilbara Trap

e Pilbara Trawl
Shark Bay Crab Managed No
Shark Bay Scallop & Prawn No
West Coast Demersal Gillnet & No
Demersal Longline
Western Rock Lobster (Zone B) No

Licence holders not consulted during the
development of the EP; however,
fishery’s interest considered in the
development of the EP.

Licence holders to be informed in the
event of a unplanned large scale
emergency oil pollution event.
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Stakeholder Relevant to Activity Rationale

Neighbouring Operators

Santos Yes Adjacent Titleholder

Woodside Energy Yes Adjacent Titleholder
Other Stakeholders

Cape Conservation Group Yes Exmouth-based community and
volunteer conservation group with an
interest in conservation of the North
West Cape.

Exmouth Game Fishing Club Yes Recreational game and sport fishing club
based in Exmouth.

5.2.2 Stakeholder Consultation Activities

BHP’s consultation for this EP included the wide distribution of a Fact Sheet and follow up emalil
correspondence. The information provided included the timing and duration of the activity, the mitigation
measures for relevant impacts and risks, BHP’s policies and experience, and contact details to facilitate
providing feedback to BHP.

Recent stakeholder engagement and consultation activities informing this EP include:
e Exmouth CRG meeting on 12 March 2020 (refer to previous Section 5.1);

e Email communication to relevant stakeholders that detailed the information on the proposed activity and
invited comment (refer Covering Email and Fact Sheet in Appendix F);

¢ Email and postal correspondence to commercial fisheries and fishing licence holders within State
managed fisheries targeted to the fishing industry;

e Consideration of all responses from stakeholders received prior to submission of the EP revision,
providing additional information where requested.

All stakeholder engagement records are maintained by BHP Corporate Affairs.

5.2.3 Assessment of Stakeholder Objections and Claims

A summary of the stakeholder consultation undertaken for this EP, including responses received, BHP’s
assessment of all comments received and how each of the responses has been addressed in the EP is
provided in Table 5-2. Full transcripts between BHP and stakeholders are provided in a confidential submission
to NOPSEMA.

No objections or significant concerns were raised by stakeholders during consultation in the preparation of this
EP.
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Table 5-2: Stakeholder consultation summary

Organisation

Commonwealth Departments / Agencies

Summary of Stakeholder and Titleholder Correspondence, and Any Objections and Claims Made

AUSTRALIAN PRODUCTION UNIT

Assessment of Stakeholder

Objections and Claims

Australian Border Force

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and the updated Fact Sheet by email on 21 May 2020.
No response received to date.

No response has been received by
Australian Border Force at the time of
submission of the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Australian Fisheries

AFMA was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and the updated Fact Sheet by email on 21 May 2020.

No response has been received by

Management No response received to date. AFMA at the time of submission of

Authority(AFMA) the EP.
BHP will address any comments from
this stakeholder should they arise in
the future.

Australian The AHO was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and the updated Fact Sheet by email on 21 May 2020. No further action required.

Hydrographic Office
(AHO)

AHS replied on the 17 February 2020 and the 21 May 2020 with the following response:
1. Please accept this email as acknowledgement that your email has been received by the AHO. The data you have supplied will now be registered, assessed, prioritised and validated
in preparation for updating our Navigational Charting products. These adhere to International and Australian Charting Specifications and standards. These standards may result in
some data generalisation or filtering due to the scale of existing charts, proximity to other features, and the level of risk a reported feature presents to mariners.

Australian Maritime Oil
Spill Centre (AMOSC)

AMOSC was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 21 May 2020.
No response received to date.

No response has been received by
AMOSC at the time of submission of
the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Australian Maritime
Safety Authority
(AMSA)

AMSA was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020.
AMSA responded on the 18 February 2020 providing the following advice:

1. The Master should notify AMSA’s Joint Rescue Coordination Centre (JRCC) for promulgation of radio-navigation warnings at least 24-48 hours before operations commence.
AMSA'’s JRCC will require the vessel details, satellite communications details, area of operation, requested clearance from other vessels and any other information that may
contribute to safety at sea. JRCC will also need to be advised when operations start and end.

2. BHP should contact the Australian Hydrographic Office (AHO) no less than four working weeks before operations, with details relevant to the operations. The AHO will promulgate
the appropriate Notice to Mariners (NTM), which will ensure other vessels are informed of your activities.

3. To obtain a vessel traffic plot showing Automatic Identification System (AIS) traffic data for your area of interest, please visit AMSA’s spatial data gateway and Spatial @ AMSA portal
to download digital data sets and maps.

BHP responded to AMSA on 1 April March 2020 advising their comments have been addressed in the drafting of the EP, which will be available on the NOPSEMA website on submission.
Further, based on the current environment and to provide the business maximum flexibility on the execution timing of the project, BHP will shortly be re-issuing the Fact Sheet to
communicate revision of the activity such that it may occur at any time of year

AMSA was provided with the updated Crosby-3H1 Light Well Intervention Fact Sheet by email on 21 May 2020.
AMSA responded on the 22 May 2020 providing the same information they provided on 18 February 2020.

No further action required.

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

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 21 May 2020.
The Department of Agriculture responded on 28 May 2020 providing the following advice regarding the Australian Government’s biosecurity requirements. In summary, the department
advised:

1. If your project is a vessel or installation operating outside Australian waters (more than 12nM outside the Australian Territory Sea), then there are no Australian Government
biosecurity requirements.

2. However if your vessel intends to port for provisioning or equipment or any other reason then note that all vessels must provide pre-arrival reporting.
https://www.agriculture.gov.au/biosecurity/avm/vessels

3. If you project is an installation or a vessel that intends to travel between an Australian port and an installation for any reason, then note the following.

Your intended operating practices may expose domestic conveyances (support vessels and aircraft) to interactions with the survey vessel which may pose an unacceptable level of
biosecurity risk. Where domestic conveyances become exposed through interactions with persons, goods or conveyances outside Australian territory they automatically become
subject to biosecurity control upon their return. If the department concludes that the level of biosecurity risk associated with the survey vessel is low, within the meaning of the
Biosecurity (Exposed Conveyances — Exceptions from Biosecurity Control) Determination 2016 (the Determination), an exposed conveyance may be eligible for an exception from
biosecurity control.

4. For exposed conveyances to be assessed as low risk, the offshore installation must demonstrate that it meets the requirements set out in the Determination. To have risk status
assessed, offshore installation projects must apply to the department at least one month prior to project commencement. The department will work with installation representatives
to assess the biosecurity risk of the installation and associated support conveyances (vessels and aircraft). Note: To be eligible, an exposed conveyance must meet all
circumstances as outlined in section 6 of the Determination.

5. Please review the department’s Offshore Installations webpage and associated Offshore Installations Biosecurity Guide which provides specific biosecurity information for operators
of offshore installations and notify the department where your project which may have conveyance interactions with Australian territory, or to discuss a biosecurity assessment.

No further action required.

BHP has addressed relevant matters

raised by the Department of

Agriculture in the following section of

the EP:

o Section 8.9 — Introduction of
Invasive Marine Species.
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Organisation

Summary of Stakeholder and Titleholder Correspondence, and Any Objections and Claims Made

AUSTRALIAN PRODUCTION UNIT

Assessment of Stakeholder

6. Please also review Australian pre-arrival reporting using MARS, ballast water and biofouling requirements.
7. Please respond with advice and clarify your project activities once you have read the biosecurity requirements..
BHP responded to department on 4 June 2020 providing the following response:

Thank you for your email on behalf of the Department of Agriculture (Biosecurity) in response to BHP’s Stakeholder Fact Sheet in relation to BHP’s proposed Crosby-3H1 Light Well
Intervention (LWI) activity.

To provide further context of the activity with regards to vessel movements, BHP will be engaging a LWI Vessel from Singapore. The vessel will then mobilise between Dampier and the
Crosby-3H1 Operational Area to perform the activities described in the Fact Sheet. BHP has the following response to your comments provided by email:

1. The International Convention on the Control of Harmful Anti-fouling Systems on Ships (IMO, 2001), prohibits the use of harmful organotins in antifouling paints used on ships and
establishes a mechanism to prevent the potential future use of other harmful substances in anti-fouling systems. BHP is committed to ensuring that the anti-fouling systems of the
procured vessel will not have used harmful organotins and will maintain the appropriate documentation to ensure this is achieved.

2. The Australian Ballast Water Management Requirements, as defined under the Biosecurity Act 2015, stipulate that Ballast water exchange or treatment of ballast water is
undertaken using an approved ballast water treatment system. BHP is committed to ensuring compliance with the Ballast Water Management requirements and will maintain all
appropriate ballast water exchange records maintained to verify compliance.

3. The procured LWI vessel will be managed as per the BHP Introduced Marine Species Management Procedure. LWI vessel will therefore complete an IMS risk assessment prior to
mobilisation to the operational area, in addition to pre-arrival reporting in accordance with the Biosecurity Act 2015. The IMS risk assessment assigns a final risk category of low,
moderate, uncertain or high to vessels based on a range of information including last port of call, age of anti-fouling coating etc. If a risk category of moderate, uncertain or high is
scored, a range of management options are available including inspections, cleaning or treatment of internal seawater systems. The IMS risk assessment will be reviewed by BHP
Environmental staff prior to vessel being deployed to the field. BHP is committed to ensuring that the procured vessel is compliant with the Introduced Marine Species Management
Procedure and will maintain all appropriate records to verify compliance.

Objections and Claims

Department of
Agriculture, Water and
the Environment
(DAWE) — Fisheries

The department was provided the updated Crosby-3H1 Light Well Intervention Fact Sheet on 21 May 2020.
The department responded on the 2 June 2020 providing the following advice:
The department thanked BHP for the updated Fact Sheet regarding changes to the Crosby-3H1 activity. The department has noted this information.

The department remains interested to be informed of future developments relating to this project. Please also ensure that the Australian Fisheries Management Authority and relevant
fishing associations operating in Commonwealth fisheries are also consulted throughout the activity.

BHP responded to DAWE - Fisheries on 2 June 2020 with the following:
BHP thanked the department for their email.

BHP confirmed that the Australian Fisheries Management Authority and relevant fishing associations operating in Commonwealth fisheries (including the Commonwealth Fisheries
Association, Pearl Producers Association, and the Australian Southern Bluefin Tuna Association) have also been invited to comment and sent the Crosby-3H1 Stakholder Fact Sheet.

No further action required.

Department of
Defence; RAAF
Aeronautical
Information Service

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

No response has been received at
the time of submission of the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Department of Industry,
Science, Energy and
Resources (previously
the Department of
Industry, Innovation
and Science)

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

No response has been received by
the department at the time of
submission of the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Fisheries Research and
Development
Corporation (FRDC)

The FRDC was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

No response has been received by
the FRDC at the time of submission
of the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

State Government Departments

Department of
Biodiversity,
Conservation and
Attractions (DBCA)

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
The department responded on the 17 February 2020 providing the following advice:

1. There are a number of ecologically important areas including marine parks and island conservation reserves located in the vicinity of the proposed operations, including the
Ningaloo Marine Park and Muiron Islands Marine Management Area and Nature Reserve. Based on the information you have provided it appears that there is potential for these
areas to be affected by BHP’s operations if there is a substantial hydrocarbon release and subject to particular weather or other environmental conditions.

2. Given the ecological importance of areas potentially affected by a hydrocarbon release from the proposed activities, it is considered important that the baseline values and state of
the potentially affected environment are appropriately understood and documented prior to any activities commencing that pose a significant risk of impacting these areas.

DBCA would like to have confidence that BHP has appropriate baseline survey data on the important ecological values of these areas and any current contamination if present
within the area of potential impact of spills (as identified through BHP’s modelling). Following desktop review and risk assessment, and if not already undertaken as part of BHP’s
ongoing operations in the area, BHP should also collect appropriate baseline abundance and distribution data for any threatened and specially protected marine fauna species in
the area of potential impact, including information on the key habitats these species use for activities like foraging, breeding and aggregating. If baseline information is not available,

No further action required.
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Assessment of Stakeholder
Objections and Claims

Summary of Stakeholder and Titleholder Correspondence, and Any Objections and Claims Made

Organisation

BHP should thoroughly assess what baseline information is required commensurate with the level of risk associated with the proposed activities, and identify suitable
sources/methods to attain that information such that BHP can ensure that any impacts on ecological values and recovery of these values can be monitored and remediated.

DBCA undertakes monitoring in marine parks and reserves and publishes monitoring reports which are available on the department’s website. However, BHP should be aware that
this monitoring is targeted to inform DBCA'’s values and objectives relating to marine park management and is not necessarily suitable to provide all baseline information required
for oil spill risk assessment and management planning. DBCA encourages BHP to ensure it attains all information required to implement a Before-After, Control-Impact (BACI)
framework in planning its management response. This may include independently monitoring and collecting data where required or identifying other data sources.

3. Indeveloping its Environmental Plan, DBCA also recommends that BHP refer to the Commonwealth Department of Agriculture, Water and the Environment’'s National Light
Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory Shorebirds as a best-practice industry standard for managing potential impacts of light pollution on
marine fauna.

4. In the event of a hydrocarbon release, it is requested that BHP notify DBCA'’s Pilbara regional office as soon as practicable. Note however, that DBCA will not implement an oiled
wildlife management response on behalf of a petroleum operator except as part of a whole of government response mandated by regulatory decision makers, and any advice or
assistance from DBCA, at any scale, will occur on a full cost recovery basis. BHP should also commit to the monitoring and clean-up of any DBCA interests affected by an oil spill in
consultation with DBCA.

5. BHP should refer to the Department of Transport’s (DoT) web content regarding marine pollution, and the Offshore Petroleum Industry Guidance Note of September 2018 titled
Marine Oil Pollution: Response and Consultation Arrangements. These documents provide information on the Western Australian emergency management arrangements for marine
oil pollution incidents in State waters, petroleum titleholders’ obligations under those arrangements, and the DoT’s expectations as the jurisdictional authority for such incidences.

BHP responded on 4 June 2020 with the following comments in response to DBCA'’s email:
1. Baseline Data

BHP has operated a number of facilities within the area North-West of Onslow since 1994. Over this time, a resource atlas has been developed for the area that includes a shoreline
assessment of environmental sensitivities. This assessment involved the segmentation of the shorelines to facilitate prioritisation of resources and response strategies in the unlikely
of an oil spill. Further details of the shoreline types and characteristics along with descriptions of environmental sensitivities are contained in “Environmental Sensitivities Exmouth
Region” (AOHSE-ER-0021-0008) and the Joint Carnarvon Basin Operators North West Cape Sensitivity Mapping (June 2012). BHP has also funded collection of extensive baseline
datasets on benthic habitats in the Ningaloo Marine Park using hyperspectral data, which has aided in the baseline understanding of coral, macro-algae and seagrass habitats.

In 2015, BHP and CSIRO formed a strategic marine research partnership, Ningaloo Outlook, to increase the ecological understanding of the Ningaloo Coast World Heritage area’s
deep and shallow reefs and the reef’s shark, whale shark and turtle populations. This Industry-Science Research Partnership has invested $5.4 million over five years (2015 to
2020) to gather new knowledge on the reef and its important ecological values. Information can be found at: https://research.csiro.au/ningaloo/

2. Light Pollution Guidelines for Wildlife
BHP has considered the Commonwealth Department of Environment and Energy’s National Light Pollution Guidelines for Wildlife as a best-practice industry standard for managing
potential impacts of light pollution on marine fauna. Lighting impacts and risks to marine fauna are considered in the Crosby-3H1 Environment Plan. Lighting management is such
that is provides the required level of safe working conditions and for marine navigation requirements. BHP is satisfied that routine light emissions from the Light Well Intervention
vessel and the short duration of the activity (approximately up to 14 days) presents a low risk of disturbance to marine fauna in the vicinity of the operational area.

3. Incidents and Emergency Response
BHP acknowledges the Department’s information with respect to reporting and responding to oil spills.

4. Department of Transport
BHP’s Crosby-3H1 Environment Plan reflects the Department of Transport’s (DoT) marine pollution response arrangements as per the September 2018 Offshore Petroleum Industry
Guidance Note (IGN). BHP will consult with the DoT as per the IGN.

Department of Mines,
Industry Regulation and
Safety (DMIRS)

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

No response has been received by
DMIRS at the time of submission of
the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Department of Premier
and Cabinet (Minister
Papalia - Minister for
Tourism; Racing and
Gaming; Small
Business; Defence
Issues; Citizenship and
Multicultural Interests)

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020.
BHP received generic automated response on 14/02/2020 stating:

This is an automatic message acknowledging that your correspondence to the Hon Paul Papalia CSC MLA, Minister for Tourism; Racing and Gaming; Small Business; Defence Issues;
Citizenship and Multicultural Interests, has been received.

Please be assured that your correspondence will be actioned as appropriate.

The Department was provided with the updated Crosby-3H1 Light Well Intervention Fact Sheet by email on 21 May 2020.
No response received to date.

No further response has been
received by the stakeholder at the
time of submission of the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Department of Primary
Industries and Regional
Development (DPIRD)

The department was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

No response has been received by
DPIRD at the time of submission of
the EP.

BHP will address any comments from
this stakeholder should they arise in
the future.

Department of
Transport (DoT)

The DoT was provided the Crosby-3H1 Light Well Intervention Fact Sheet via email on 14 February 2020.
The DoT responded on 25 February 2020 providing the following advice:

No further action required.
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Assessment of Stakeholder

If there is a risk of a spill impacting State waters from the proposed activities, please ensure that the department is consulted as outlined in the Department of Transport Offshore
Petroleum Industry Guidance Note — Marine Oil Pollution: Response and Consultation Arrangements (September 2018) which can be accessed here -
https://www.transport.wa.gov.au/mediaFiles/marine/MAC_P_Westplan MOP_OffshorePetroleumIndGuidance.pdf

BHP responded to the DoT on 1 April 2020 stating the following:

BHP acknowledges the Department’s requirements and confirm they will be taken into consideration in the drafting of the EP and OPEP. Based on the current environment and to
provide the business maximum flexibility on the execution timing of the project, BHP will shortly be re-issuing the Fact Sheet to communicate revision of the activity such that it may
occur at any time of year.

The DoT was provided with the updated Crosby-3H1 Light Well Intervention Fact Sheet via email on 29 May 2020, along with a copy of the Crosby-3H1 Light Well Intervention OPEP and
information on the Crosby-3H1 activity as outlined in the Department of Transport Offshore Petroleum Industry Guidance Note — Marine Oil Pollution: Response and Consultation
Arrangements (September 2018).

DoT responded on 24 June 2020 confirming receipt of the Crosby-3H1 OPEP and requesting confirmation documentation states that DoT is the HMA for oil spills in State waters and DoT’s
24 hour reporting telephone number is included.

BHP responded to the DoT on 13 July confirming that it is clear in the Crosby-3H1 documentation that the DoT is the HMA for oil spills in State water and that the DoT 24 hour reporting
telephone number is included in the First Strike Plan.

DoT responded on 16 July 2020 confirming the department has no further comment.

Objections and Claims

Director of National
Parks (DNP)

The DNP was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
The DNP responded on the 6 March 2020 providing the following advice:

1. The DNP noted that planned activities do not overlap any Australian Marine Parks (AMPs), with operational area ~13 km from Ningaloo Marine Park and ~17 km from Gascoyne
Marine Park - therefore no authorisation requirements from the Director of National Parks (DNP) required.

2. The DNP referred BHP to the Guidance Note published by NOPSEMA regarding matters to consider in EP preparation in relation to petroleum activities that may affect AMPs, as
well as the NW Marine Parks Network Management Plan 2018.

3. The DNP do not require further notification of the activity unless the activity changes and results in overlap with or new impact to an AMP.

4. For oil/lgas pollution incidences which occur or likely to impact an AMP, the DNP should be made aware as soon as possible. Notification should be provided to the 24-hr Marine
Compliance Duty Officer.

BHP responded to the DNP on 1 April 2020 stating the following:

Thank you for your email on behalf of the DNP in response to BHP’s Stakeholder Fact Sheet in relation to the proposed Crosby-3H1 Light Well Intervention (LWI) activity. BHP
acknowledges your feedback and confirm DNP’s feedback will be taken into consideration in the drafting of the Environment Plan.

Based on the current environment and to provide the business maximum flexibility on the execution timing of the project, BHP will shortly be re-issuing the Fact Sheet to
communicate revision of the activity such that it may occur at any time of year. As this activity change will not result in an overlap with or a new impact to a marine park, we will not
issue the updated Fact Sheet to the DNP, as per your email.

The DNP responded on the 3 June 2020 in response to receiving the updated Fact Sheet stating as per the correspondence sent on 6 March 2020, as this activity does not overlap with an
AMP we require no further notification of progress on this matter.

BHP responded to the DNP on 3 June 2020 thanking DNP for their emails and advising DNP would not receive further notification of progress on the proposed petroleum activity.

No further action required.

Other Operators

Santos

Santos was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

At the time of submission of the EP,
no response has been received by
Santos.

BHP will address any comments from
this stakeholder should they arise in
the future.

Woodside Energy

Woodside was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

At the time of submission of the EP,
no response has been received by
Woodside.

BHP will address any comments from
this stakeholder should they arise in
the future.

Other Groups / Organis

ations

Cape Conservation
Group (CCQG)

The CCG was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
CCG responded on 14 February 2020 requesting further explanation on what well intervention activities are.
BHP responded on 6 March with the following information:

Well intervention, also sometimes called well workover are terms commonly used for maintenance or remedial treatment to an existing production well for the purpose of restoring,
prolonging or enhancing the production of hydrocarbons. Generally, well workover activities are conducted using a moored rig to re-enter the well, whereas well intervention operations
are most often conducted using a vessel.

For the Crosby-3H1 well, a dynamically positioned vessel will be used and will position itself at the well location, and using single-strand or multi-strand wires/ cables lowered from the
vessel, enter the well to run and deploy/retrieve tools and flow-control equipment.

CCG responded on 18 May 2020 requesting a more detailed description or a video that would help understand the process and purpose.
BHP responded on 26 May with the following:

No further action required.
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Assessment of Stakeholder

BHP would be more than happy to set up a webex call to provide CCG with further information and the opportunity to ask questions. While there is no public comment period on the EP,
it will be made available in full on the NOPSEMA website.

BHP has arranged a telecom meeting with CCG to be held w/c 8" June 2020.

BHP held a telecom meeting with CCG on 12th June 2020, providing CCG with further information regarding the Crosby-3H1 campaign. During the meeting, BHP provided responses to
guestions asked relating to the dual lateral well design, and the SID equipment.

Objections and Claims

Exmouth Game Fishing
Club

The Exmouth Game Fishing Club was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date

At the time of submission of the EP,
no response has been received by
the stakeholder.

BHP will address any comments from
this stakeholder should they arise in
the future.

Fishing Bodies / Industry Representative Organisations

Australian Southern
Bluefin Tuna Industry
Association (ASBTIA)

ASBTIA was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

At the time of submission of the EP,
no response has been received by
ASBTIA.

BHP will address any comments from
this stakeholder should they arise in
the future.

Commonwealth
Fisheries Association
(CFA)

The CFA was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

At the time of submission of the EP,
no response has been received by
CFA.

BHP will address any comments from
this stakeholder should they arise in
the future.

Pearl Producers
Association (PPA)

The PPA was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

At the time of submission of the EP,
no response has been received by
PPA.

BHP will address any comments from
this stakeholder should they arise in
the future.

Recfishwest

Rechfishwest was provided the Crosby-3H1 Light Well Intervention Fact Sheet by email on 14 February 2020 and an updated Fact Sheet on 21 May 2020.
No response received to date.

At the time of submission of the EP,
no response has been received by
Recfishwest.

BHP will address any comments from
this stakeholder should they arise in
the future.

Western Australian
Fishing Industry
Council (WAFIC)

WAFIC was provided the Crosby-3H1 Light Well Intervention Fact Sheet on 14 February 2020 and an updated Fact Sheet on 21 May 2020.

WAFIC responded on 17 February 2020 providing the following comments:
WAFIC appreciates commercial fishing focused stakeholder consultation information and understands the very short duration of the activity on a pre-existing site. WAFIC requested
further clarity around if the activity is taking place in a pre-existing exclusion zone or a new temporary exclusion zone. WAFIC requested all future communications with licence holders
clearly defines cautionary zones — noting that “commercial fishers can transit, anchor in or fishing in cautionary zones as long it is safe to do so”.

BHP responded on 31 March 2020 stating the following:
The 500-m operational area for the proposed LWI activity lies within a pre-existing cautionary zone marked on navigation charts surrounding the Pyrenees Facility and in-field subsea
infrastructure. For the duration of the LWI activity (up to 14 days), there will be the establishment of a 500-m safety exclusion zone around the LWI vessel. Prior to the commencement of
the activity, notification of the activity location, duration and safety exclusion zone will be communicated to enable the generation of navigational warnings (Notice to Mariners and
AusCoast warning broadcasts).
Based on the current environment and to provide the business maximum flexibility on the execution timing of the project, BHP will shortly be re-issuing the Fact Sheet to communicate
revision of the activity such that it may occur at any time of year. The updated Fact Sheet includes further clarity on the existing cautionary zone and the establishment of a safety
exclusion zone around the LWI vessel.

WAFIC responded on 31 March 2020 as follows:
Thanking BHP for the reply and overall update especially with regard to the clarity around the pre-existing cautionary zone and the temporary exclusion zone for the short duration of the
activity. WAFIC acknowledged that BHP will be reconfirming this information with commercial fishers included revised activity timing. WAFIC highlighted their fee-for-service work for
consultation with commercial fishing licence holders on behalf of Operators.

WAFIC acknowledged receipt of the updated Fact Sheet issued on 21 May 2020.

No further action required.

BHP has addressed the matters

raised by WAFIC in the following

section of the EP:

o Activity notifications. Refer to
Section 7.3 — Physical
Presence.

Commercial Fisheries — State Managed

Western Australian
Fisheries:
- Mackerel Managed

Licence holders were provided with hard copies (by post) of the Crosby-3H1 Light Well Intervention Fact Sheet (Fishing Sector focused) and cover letter on 15 May 2020.

At the time of submission of the EP,
no responses have been received.
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Assessment of Stakeholder
Objections and Claims

- Pilbara Demersale
Scale (Line)
Fishery

- West Coast Deep
Sea Crustacean

BHP will address any comments from
these stakeholders should they arise
in the future.
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5.3 Ongoing Consultation

Stakeholder consultation will be ongoing and BHP will work with stakeholders to address any future concerns
if they arise throughout the validity of this EP. Should any new stakeholders be identified, they will be added
to the stakeholder database and included in all future correspondence as required.

BHP’s commitments to ongoing consultation include:

e Continued quarterly Exmouth CRG meetings.

e Responding in a timely manner to all stakeholder and community contact regarding the proposed
Crosby-3H1 LWI activities.

e Stakeholders who raise objections and claims following EP submission will be responded to directly, and
should any concerns raised have not already been addressed in the EP, these will be assessed in the
same manner as all risks identified by BHP.
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6 Environmental Risk Management Framework

BHP has established a risk management governance framework with supporting processes and performance
requirements that provide an overarching and consistent approach for the identification, assessment and
management of risks. BHP policies have been formulated to comply with the intent of the Risk Management
Policy and be consistent with the AS/ISO 31000-2018 Risk Management Principles and Guidance.

An integrated risk assessment and impact process was utilised to identify the most appropriate management
strategy and relevant controls for each source of risk to ensure the impacts or risks are acceptable to BHP and
reduced to ALARP (Figure 6-1). This process includes the incorporation of stakeholder consultation, and legal
and environmental monitoring data on the relevant environmental impacts.

6.1 Evaluation of Impacts and Risks

A formal impact and risk assessment was completed for each environmental aspect and source of risk for the
petroleum activity described in Section 3 using the Environmental Hazard Identification (ENVID) workshop
process. The primary objective of the impact and risk assessment was to develop an understanding of the
impact and risk, demonstrate its reduction to ALARP and demonstrate its acceptability to BHP. It provided
definition on the decisions made during the ENVID process, taking into account the detailed impact
assessment for the sources of hazard, the controls chosen to reduce or prevent the impact or risk and why
some controls were not chosen. This also involved consideration of the sources of risk, their positive and
negative consequences and the likelihood that those consequences may occur.

The ENVID process considered both planned (routine and non-routine) and unplanned (accidents/incidents)
impacts with variation on how each of these impacts or risks was assessed through to ALARP and
acceptability.

The ENVID assessment was conducted as a workshop with a range of personnel from different disciplines
including Subsea, Production and Completions Engineering, Risk and HSE. Decisions made within the ENVID
included:

e Confirmation of the sources of hazard identified,;

e |dentification of all potential management controls and their acceptance through an ALARP process;
e Allocation of likelihood rating for an unplanned source of hazard;

e Severity rating for all sources of hazard; and

e Final acceptability of the impact or risk to BHP using the acceptability criteria.

The outcome of the assessment process illustrated in Figure 6-1 is displayed in Sections 7 and 8 using a series
of summary tables, detailed impact and risk descriptions, and impact and risk conclusions. All environmental
aspects and their respective sources of hazard are as follows:

e Overview of the source of risk;

e Environmental impact assessment;
e Demonstration of ALARP;

e Demonstration of acceptability; and

e Environmental performance outcomes (EPO), environmental performance standards (EPS) and
Measurement Criteria (MC).
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Figure 6-1: Environment Plan integrated impact and risk assessment
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6.1.1 Environmental Impact Assessment

The environmental impacts were based on the environmental receptors identified in Section 4 with the impact
descriptions developed in an initial screening process that identified the specific receptor that may be impacted.
Further quantitative or qualitative definition of the impact was then completed to ensure an understanding of
the impact (planned or unplanned) to confirm that the severity of the risk and impact was correctly assigned
during the evaluation process.

6.1.2 Demonstration of ALARP

Regulation 10A(b) of the Environment Regulations requires demonstration that the environmental impacts and
risks of the activity will be reduced to as low as reasonably practicable (ALARP).

Determining whether risks have been reduced to ALARP requires an understanding of the nature and cause
of the risk to be avoided and the sacrifice (in terms of safety, time, effort and cost) involved in avoiding that
risk. The hierarchy of decision tools (from lowest risk to highest risk) has been adapted from the UKOOA
Framework for Risk Related Decision Support (Oil & Gas UK, 2014) is:

e Codes and standards;

e Good oilfield practice;

e Professional judgement;
e Risk-based analysis;

e BHP values; and

e Societal values.

A summary of the application of these decision tools and protocols in relation to the different categories of risk
is presented in Table 6-1.
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Table 6-1: Summary of risk ratings, decision-making tools and decision-making protocols

Risk Rating

Tolerable

Decision-Making Tool

Comparison to codes and
standards, good oilfield practice
and professional judgement are
used to determine risk
acceptability.

Decision-Making Protocol

If the environmental impact (for planned
activities) was found to be “Low” or the
environmental risk (for unplanned events) was
found to fall with the “Tolerable” zone and the
control measures are consistent with applicable
standards and ‘good oilfield practice’ then no
further action is required to reduce the impact or
risk further. However, if a control measure that
would further reduce the impact or risk is readily
available, and the cost of implementation is not
disproportionate to the benefit gained, then it is
considered ‘reasonably practicable” and should
be implemented.

AUSTRALIAN PRODUCTION UNIT

ALARP Zone

In addition to comparisons with
codes and standards, good
oilfield practice and
professional judgement, risk-
based analyses are used to
determine risk acceptability.

If the environmental impact (for planned
activities) was found to be “Minor” or the
environmental risk (for unplanned events) of the
hazard has been found to fall within the “ALARP
Zone” then an iterative process to identify
alternative/additional control mechanisms will be
conducted to reduce the risk to the “Tolerable”
zone. However, if the risk associated with a
hazard cannot be reasonably reduced to the
“Tolerable” zone without grossly disproportionate
sacrifice (e.g. cost, time, resources and safety);
then the mitigated environmental risk is
considered to be ALARP and Tolerable.

All of the above decision-
making tools apply combined
with consideration of BHP
corporate values and societal
values.

If the environmental impact (for planned
activities) was found to be “Serious” or more
severe or environmental risk of the hazard has
been found to fall within the “Intolerable” zone
then the source of hazard will need additional
barriers and is not acceptable to BHP in the
current condition. Work to reduce the level of
risk should be assessed against the
precautionary principle with the burden of proof
requiring demonstration that the risk has been
reduced to the ALARP Zone before the activity
can commence.

The ALARP assessment process primarily considers good engineering plus industry practice and legal
requirements as key factors affecting the acceptability of a risk. Other factors such as physical constraints,
stakeholder perceptions, asset protection and the interaction between environmental and safety risk is also
considered as part of the overall decision-making process.

The risk assessment approach described above implies a level of proportionality wherein the principles of
decision-making applied to each particular hazard are proportionate to acceptability of environmental risk of
that hazard. The decision-making principles for each level risk are based on the precautionary principle (as
defined in the EPBC Act) and provide assurance that the environmental impacts and risks are reduced to
ALARP and of an acceptable level.

All environmental risks and associated sources of hazard in this EP have been assessed through a tailored
ALARP assessment that presents all identified controls in a hierarchal framework. All of the risks associated
with the petroleum activity correspond to Type A Decisions according to the Oil & Gas UK Guidelines on Risk
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Related Decision Making (Oil and Gas, 2014), which indicates they do not represent anything new or unusual,
the risks are well understood, the adopted control measures represent established good oilfield practice and
there are no conflict with BHP corporate values or major stakeholder implications.

The ALARP process undertaken considers all possible controls for both planned and unplanned impacts and
risks, analysis of their risk reduction (prevent or mitigate) proportional to the benefit gained and their final
acceptance as a control or rejection and reasoning as to why.

The hierarchy of controls applied in this EP are defined below and are in order of preference and illustrated in
Figure 6-2:

e Eliminate — Remove the source preventing the impact, i.e. eliminate the hazard;

e Substitution — Replace the source preventing the impact;

¢ Engineering — Introduce engineering controls to prevent or control the source having an impact;

e Separate — Separate the source from the receptor preventing impact;

¢ Administrate — Procedures, competency and training implemented to minimise the source causing an
impact;

e Pollution Control — Implement a pollution control system to reduce the impact;
e Contingency Planning — Mitigate control reducing the impact; and
e Monitoring — Program or system used to monitor the impact over time.

The general preference is to accept controls that are ranked in the Tier 1 categories of Eliminate, Substitute,
Engineering and Separate as these controls provide a preventive means of reducing the likelihood of the
hazard occurring. Tier 2 categories reduce the potential consequence of the impact or risk. This ranking of
controls was considered during the determination of ALARP and the impact and risk acceptance process.

Figure 6-2: Hierarchy of control framework

The controls associated each of the risks for planned activities and unplanned events of the activity, along with
those for the response strategies proposed in the unlikely event of an oil spill, were assessed taking into
consideration the potential environmental benefit gained if the control was implemented compared with the
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practicability of its implementation. If the control had high effectiveness (Availability, Functionality, Reliability,
Survivability, Independence/Compatibility) and were practicable to implement, i.e. there was no
disproportionate cost/time/safety/effort sacrifice, then the control was adopted. Similarly, if the controls were
not practicable, i.e. the cost, time and effort to implement the control were grossly disproportionate to the
benefit gained, then the control was rejected.

6.1.1 Planned Activities Assessment

All planned activities were assessed as being a routine impact and defined as such in the ENVID. The
description and degree of impact formed the basis for the severity rating applied with a quantitative assessment
of impact conducted where possible to ensure the impact was well understood and clearly categorised on the
severity table. Where this was not possible, a robust qualitative assessment was completed and the severity
rating assigned during the ENVID process in accordance with the BHP HSE Risk Matrix, which is consistent
with the BHP Our Requirements Risk Management Severity Table (Table 6-2) taking into account any of the
mitigative controls assigned. All planned activities do not have an allocated residual risk rating and are treated
and reduced to ALARP.

6.1.2 Unplanned Event Risk Assessment

Risk ranking of unplanned events is the product of the consequence of an event (severity) and the likelihood
of that event occurring. Risk analysis involved an assessment of the predicted impacts that would occur taking
into account existing mitigative control measures.

Likelihood and potential severity ratings were assigned in accordance with the BHP HSE Risk Matrix PHSE-
03-PO1 (Table 6-2), which allowed the risk of individual events to be categorised in a methodical and structured
process. This was completed based upon judgement by the ENVID assessment team with detailed potential
impact descriptions used to ensure a robust and comprehensive decision.

The likelihood rating is based on the frequency of the source of hazard actually occurring with all preventative
controls taken into consideration.

The potential severity rating was determined based on the potential impact that may occur once the source of
hazard had occurred taking into account any mitigative controls in place to reduce the impact.

Table 6-2: BHP risk matrix used for rating planned and unplanned activities

Severity Level

Highly Likely

Likely

Probable

Unlikely

Highly Unlikely
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Table 6-3: BHP severity level definitions

“ Descriptor :::: :‘y
6 or more fatalities or & or more life shortening illnesses; or
Severe impact to the environment and where recovery of ecosystem function takes 10 years or more; or
b Severe impact on community lasting more than 12 months or a substantiated human rights violation impacting 6 or more people; or 1000
Severe impact on company reputation, investment attractiveness, legal rights or compliance, social value proposition or ability to access opportunities at a global level; or
US$2 billion or more®.

1-5 fatalities or 1-5 life shortening ilinesses; or
Serious impact to the environment, where recovery of ecosystem function takes between 3 and up to 10 years; or
4 Serious impact on community lasting 6-12 months or a substantiated human rights viclation impacting 1-3 persons; or 300
Serious impact on company reputation, investment attractiveness, legal rights or compliance, social value proposition or ability to access opportunities at a national level; or
Between US$250 million and up to US$2 billion®

Life altering or long term/permanent disabling injury or illness to one or more persens; or
Substantial impact to the environment, where recovery of ecosystem function takes between 1 and up to 3 years; or
3 Substantial impact en community lasting 2-6 months; or 100
Substantial impact on company reputation, legal rights or compliance, social value proposition, or ability to access opportunities at a sub national level (state, territory, province); or
Between US$50 million and up to US$250 million?

Non-life altering or short-term disabling injury or iliness to one or more persons; or
Measureable but limited impact to the environment, where recovery of ecosystem function takes less than 1 year; or
2 Measureable but limited community impact lasting less than one month; or 30
Measureable but limited impact on company reputation, legal rights or compliance, or social value proposition at a local level (region, city, town); or
Between USS$2 million and up to US$50 million?.
Low level impact resulting in first aid only; or
Minor, temporary impact to the environment, where the ecosystem recovers with little intervention; or
1 Minor, temporary community impact that recovers with little intervention; or 10
Minor, temporary impact on company reputation, legal rights or compliance, or saclal value proposition; or
Less than US$2 million®,

Table 6-4: BHP likelihood definitions

Uncertainty Frequency Likelihood factor
Highly Likely Likely to occur within a 1 year period. 3
Likely Likely to occur within a 1 - 5 year period. 1
Probable Likely to occur within a 5 - 20 year period. 0.3
Unlikely Likely to occur within a 20 - 50 year period. 0.1
Highly Unlikely Not likely to occur within a 50 year period. 0.03
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6.1.3 Demonstration of Acceptability

Regulation 10A(c) of the OPGGS (Environment) Regulations 2009 requires demonstration that the

environmental impacts and risks of the activity will be of an acceptable level.

The criteria used to assess the acceptability of an environmental impact or risk to BHP are listed in Table 6-5.

Table 6-5: Environmental risk acceptability criteria

AUSTRALIAN PRODUCTION UNIT

Criteria Question Demonstration
Codes and Is the impact or risk being managed in Controls based on legislative requirements,
Standards accordance with relevant legislation, standards or Ministerial Conditions must be
Ministerial Conditions or standards? accepted.
Ecologically Is the proposed impact consistent with | BHP undertakes petroleum activities in a manner
Sustainable the principles of ESD? that is consistent with the APPEA Principles of

Development (ESD)

Conduct, which endorses continuous improvement
in ways that protect people and the environment
through the responsible management of petroleum
activities and their impacts. BHP considers that
adherence to these principles aligns with the
principles of ESD.

Internal Context

BHP Charter and
HSEC Management
System Compliance

Is the proposed impact consistent with
the requirements of BHP Our
Requirements, Petroleum HSE
Standard (PET-HSEOQ0-HX-STD-
00001) and HSEC Management
Systems?

The impact or risk must be in compliance with the
BHP Charter and HSEC management systems.

Professional

Is the impact or risk being managed in

The impact or risk must be managed through

practicable controls that can be
implemented to further reduce the
impact or risk?

Judgement accordance with industry best implementation of controls that are considered to
practice? be industry best practice.
ALARP Are there any further reasonable and The residual risk must be demonstrated to be

ALARP.

ALARP of key controls will be continually re-
evaluated through the life of the activity and not
only during EP development.

External Context

Environmental Best
Practice

Are controls in place to manage the
impacts and risk to the environment
that are commensurate with the nature
and scale of any environmental
sensitivities of the receiving
environment?

The environmental performance outcomes,
performance standards and measurement criteria
that determine whether the outcomes and
standards have been achieved are commensurate
with the environmental significance of the receiving
environment.

Stakeholder Views

Do stakeholders have any concerns, if
so, have controls been implemented to
manage them?

Stakeholder consultation must be completed prior
to commencement of activity and any concerns to
be addressed.

6.2 Environmental Performance Outcomes, Environmental Performance

Standards and Measurement Criteria

Regulation 10A(d) of the Environment Regulations requires the EP provides appropriate environmental
performance outcomes, environmental performance standards and measurement criteria.

An objective of the EP is to ensure that all activities are carried out in accordance with appropriate
environmental performance outcomes and standards. This requires (among other things) that appropriate
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measurement criteria for demonstrating that the performance outcomes and performance standards have been
met are defined within the EP. In determining the nature of the outcomes, standards and measurement criteria
the following requirements have been considered:

e OPGGS (Environment) Regulations r.13(4) (a), (b) and (c);

e NOPSEMA Guidance Note N04750-GN1344 Rev 0 on Environment Plan Content Requirements (s.3.5,
3.6 and 4);

e [SO 14001:2004(E), s.3.9, s.3.12; and
e |SO 14001:2004 Requirements with Guidance for Use. s.4.3.3, s.4.5.1.

Establishing outcomes and standards is a process of taking into account legal requirements and the
environmental risks (described in risk assessment presented Section 6 and Section 7) and considering
available control options (Section 6 and Section 7), and the views of interested parties (Section 11). The
resulting outcomes and standards must be measurable where practicable and consistent with BHP Our
Requirements.

6.2.1 Environmental Performance Outcomes

Environmental Performance Outcomes were developed during the ENVID process to ensure protection of the
environment from the impact or risk and to ensure ongoing performance and measurability of the controls. All
environmental risks are required to have at least one associated environmental performance outcome. These
were developed using the below criteria:

e Specific to the source of hazard,

¢ Indicate how the environmental impact will be managed (e.g. minimise or prevent);
e Contain a statement of measurable performance (where applicable);

e Contain a timeframe for action (where applicable); and

e Consistent with legislative and HSE requirements.

6.2.2 Environmental Performance Standards

An environmental performance standard is a statement of performance required of a system, an item of
equipment, a procedure or functional responsibility, which is used as a basis for managing environmental risk,
for the duration of the activity.

There is a specific link between the environmental standards, the environmental performance outcomes and
control measures; each outcome has one or more standards defining the performance requirement that needs
to be met to achieve the outcome and any control measure (identified during the risk assessment process)
that is critical to reducing risks to ALARP will have a corresponding performance standard.

Performance Standards can be broad ranging and can be taken from many sources, however, they have one
fundamental similarity - the standard is specific, measurable, and achievable. Example performance standard
sources are below:

e BHP Charter;

e BHP HSE Framework;

e BHP HSE Controls;

e BHP Engineering Standards and Procedures;

e BHP Critical Equipment or Non-Equipment Performance Standards;
e Legislation and Regulations; and

e Industry Guidelines and Standards.
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6.2.3 Environmental Measurement Criteria

Measurement criteria have been developed for each environmental performance outcome and standard as a
means of measuring assurance that the performance outcome and standard will be continually met throughout
the vessel-based activities.

The measurement criteria are focused on providing evidence of environmental performance against outcomes
for all aspects that can have an impact on the environment and providing assurance of compliance with a
standard, process or procedure identified as necessary for ensuring that environmental impacts and risks are
reduced to an acceptable level and to ALARP.
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7 Impact and Risk Assessment: Planned Activities

This Section of the EP presents the environmental impact and risk assessment and environmental
performance outcomes, environmental performance standards and measurement criteria for the vessel-based
LW1 activities based on the methodology described in Section 6.

7.1 Risk Assessment and Evaluation

The purpose of this Section is to address the requirements of Regulations 13(5), 13(6) and 13(7) by providing
an assessment and evaluation of all the identified risks and impacts associated with the petroleum activity and
associated control measures that will be applied to reduce the impacts and risks to ALARP and an acceptable
level.

The environmental aspects and sources of risk identified during the ENVID process were divided into planned
activities (i.e. routine operations) and unplanned (i.e. incidents) events. This Section presents the impact and
risk assessed for the six planned activities identified for the petroleum activity. Section 8 presents the impact
and risk assessment for the unplanned events. Table 7-1 provides a summary of the impact and risk analysis
for the six aspects associated with the planned events. The following sub-sections provide a comprehensive
risk and impact assessment for each of the planned events, and subsequent control measures to be
implemented to reduce the risk and impacts to ALARP and acceptable levels.

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan 128



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN

Table 7-1: Summary of the environmental risk and impact analysis for planned activities

Value Potentially at Risk / Impact

Environmental

Socio-Economic

AUSTRALIAN PRODUCTION UNIT

- Risk Assessment & Evaluation
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7.3 Physical presence
Timing of activity and location of LWI vessel ‘ ‘ ‘ ” X ’ X H 10 ‘ N/A ‘ ‘ Tolerable
7.4 Light emissions
LWI vessel operations ‘ ‘ ‘ X H ‘ H 10 ‘ N/A ‘ - ‘ Tolerable
75 Noise emissions
LWI vessel operations ‘ ‘ ‘ X H ‘ H 10 ‘ N/A ‘ - ‘ Tolerable
7.6 Routine and non-routine atmospheric emissions
LWI vessel operation X 10 N/A - Tolerable
Venting of hydrocarbon gas X X 10 N/A - Tolerable
7.7 Routine and non-routine discharges
Routine discharges from LWI vessel:
e Sewage
e  Grey water
e Desalination brine
Cooling water X 10 N/A - Tolerable
. ing w
e Deck drainage
e  Bilge water
e  Putrescible (food) waste
EcotliJ\}iltr:gsgnd non-routine discharges during LWI . « 10 N/A . Tolerable
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Value Potentially at Risk / Impact

Environmental

Socio-Economic

AUSTRALIAN PRODUCTION UNIT

- Risk Assessment & Evaluation

%) =
_ « v - o
e e = 2 ©
e < ) @ 3 2 ~
= ] 8 L < = 8 o
= 2
o o - =z 8 s s i 2 @ S | 8 | x
Planned Activities E = n S Q © = ° kel g s ) 2>
o] = (3] ° D = I =
o S 2 § 2 2 k) S : ® o - S 3
2 = = 0 o [} o 2 > [ <
o o c @ o o o = s £ = = = =
£ © ] % £ £ uw £ s = & | = | 32 &
= = - o = = > £ = S > Q 7 o
= o < (] ©) o = [5) ) == Q 3]
= = < iy = = > @) n = n 3 x <
e  Hydraulic control fluid
e Greases
e  Calcium wash
o Well kil fluids
7.8 Waste management
Waste generated by miscellaneous vessel
activities:
10 N/A - Tolerable
e  General (non-hazardous) waste
e Hazardous waste
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7.2 Environmental Risks Excluded from the Scope of the Environment
Plan

Several environmental risks were considered during the ENVID as not applicable within or outside of the
operational area and hence were not considered to be within the scope of this Environment Plan.

7.2.1 Physical Presence — Interference with Tourism and Recreational Related Third Parties

No tourism or recreational activities are expected in the permit area given its remote location, lack of natural
subsea features and water depth. Impacts and risks from the physical presence of the LWI vessel to tourism
or recreational activities were therefore considered non-credible.

7.2.2 Transit of the LWI Vessel

This EP covers risks associated with the LWI vessel within the operational area. During transit to and from the
operational area, the vessel will be governed by the relevant marine legislation.

7.3 Physical Presence

7.3.1 Summary of Risk Assessment and Evaluation

) ~
° he] 0 *?
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Source of Risk Potential Impact > | £5 g =
= I = 3]
) x W i )
> — ) o
8 & <
Physical Presence of the LWI Interference with or displacement of
presence vessel and timing of the other marine users (e.g. commercial )
activity. shipping, commercial fishing and/ or 10 N/A R

other third party vessels).

7.3.2 Source of Risk

In order to undertake the well intervention activities, the LWI vessel will be on station above the Crosby-3H1
well within the operational area. The LWI activities will be short in duration, with the LWI vessel expected to
be on location in the production licence area for up to 14 days, contingent on weather conditions or unforeseen
circumstances. The LWI vessel will be continually operating 24-hours a day, seven days a week for the duration
of the activity.

The physical presence of the LWI vessel in the operational area has the potential to cause interference with
or displacement of other marine users, including commercial shipping and commercial fishing. The operational
area lies within a cautionary area associated with the Pyrenees Development (refer to Figure 3-1). In addition,
a 500-m Petroleum Safety Zone (PSZ) exclusion zone around the LWI vessel will be established for the
duration of the activity.

7.3.3 Environmental Impact Assessment
Interference with Commercial Shipping

There are no recognised shipping routes in or near the operational area, with the nearest shipping fairway
designated by AMSA located over 57 km to the northwest (Figure 4-24). Analysis of shipping traffic data
indicates that commercial vessels do use the general area, with most vessels associated with the oil and gas
industry. The use of the shipping fairways is strongly recommended by AMSA, but is not mandatory and the
International Regulations for Preventing Collisions at Sea 1972 applies to all vessels navigating within or
outside the shipping fairways.
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The Crosby-3H1 well intervention activities are short in duration and the potential for disruption to other marine
users is expected to be limited to temporary displacement of vessels should there be a requirement to make
any slight modification to their course. The potential impact associated with interference with commercial
shipping is considered to be low.

Displacement of Commercial Fishing

Three Commonwealth managed fisheries and six state managed fisheries have boundaries that overlap the
operational area (Section 4.11.3). Potential impacts to commercial fisheries are a temporary loss of access to
fishing grounds when the LWI vessel is on station in the operational area, which could potentially result in
reduced catches.

An analysis of the current fishery closures, depth range of activity, historical fishing effort data, fishing methods
(Table 4-15) and consultation feedback (Section 5) revealed that there is a low potential for active commercial
fisheries in the operational area. The area affected (500 m safety exclusion zone around the LWI vessel)
represents only a very small area available to commercial fishing activities. The potential impact is predicted
to be low as a result of the exclusion of commercial fishing activity from a relatively small area and for a very
short duration.

7.3.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 7-3). The result of this ALARP assessment contributes to the overall
acceptability of the impact or risk.

Table 7-2: Physical presence — ALARP assessment summary

Hierarchy Control Measure Accept/ Reason Performance
of Control Reject Standard
Eliminate None identified N/A N/A -
Engineer Navigation (including Accept | Legislative requirements to be followed reduce PS7.3.1
lighting, the likelihood of interference with other marine
compass/radar), users.
bridge and The control is feasible, standard practice with
communication minimal cost. Benefits outweigh any cost
equipment will be sacrifice.

compliant with
appropriate marine
navigation and vessel
safety requirements.

Separate Establishment of a Accept | Control is based on legislative requirements and PS7.3.2
500-m safety must be accepted; reduces likelihood
exclusion zone around interference with other marine users. The control
the LWI vessel. is feasible, standard practice with minimal cost.
Benefits outweigh any cost sacrifice.
Administrate | Notification of details Accept | Notifications provides other marine users with PS 7.3.3
(e.g. location, duration, information regarding activities or hazards and
etc.) of well will include details of relevant vessel.
intervention actvities Controls based on BHP requirements must be
to AMSA which accepted. Control is feasible, standard practice
triggers issue of with minimal cost. Benefits outweigh any cost
Maritime Safety sacrifice.

Information (MSI)
notifications and to the
Australian
Hydrographic Service
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Hierarchy

Control Measure Reason Performance
of Control Standard

(AHS) which will issue
a ‘Notice to Mariners”.

SIMOPs Plan will be Accept | SIMOPS Plan will prevent interactions with PS 7.3.2
controlled through offtake vessels operating from the Pyrenees

Permit to Work Venture FPSO.

System. Controls based on BHP requirements must be

accepted. Control is feasible, standard practice
with minimal cost. Benefits outweigh any cost

sacrifice
Establish and maintain | Accept | Controls based on BHP requirements must be PS7.3.4
a Community accepted. Control is feasible, standard practice
Engagement Program with minimal cost. Benefits outweigh any cost
by regular meetings sacrifice.
with the Community
Reference Group
(CRG).
Consultation with Accept | Control is legislative requirement. The control is PS 7.35
relevant stakeholders. feasible, standard practice with minimal cost.

Benefits outweigh any cost sacrifice.

Additional Control Measures Considered

Separate Establish and maintain | Reject A reduction in the size of the safety exclusion -
a smaller safety zone would see an increase in the collision risk,
exclusion zone (e.g. therefore no benefit.
100 m)

Substitute Manage the timing of Reject The area that other marine users are excluded -
the activity to avoid from is of limited size (500-m radius around the
peak marine user LW1 vessel) when compared to the area
periods (e.g. fishing). available to other marine users. In conjunction

with low fishing effort in the area, as confirmed
through stakeholder consultation, altering the
timing of the activity is not deemed necessary or
considered to be an effective control.

ALARP Summary

The risk assessment and evaluation has identified a range of controls that when implemented are considered
to manage the impacts and risks of the physical presence of the LWI vessel on other marine users. The well
intervention activities cannot occur without the presence of the LWI vessel on location. Additional controls
considered but rejected are provided in Table 7-2. For example, consideration was given to reducing the safety
exclusion zone; however, this would reduce the disturbance by an immeasurable small fraction at the cost of
greatly increased risk of vessel collision.

Based on the impact and risk assessment completed, BHP considers the control measures described are
appropriate to reduce the potential for disruption and interference with other marine users associated with the
physical presence of the LWI vessel. As no additional reasonable control measures were identified, while also
providing the required level of safety to prevent interactions with other marine users, the impacts and risks are
considered reduced to ALARP.

7.3.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 7-3.
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Table 7-3: Demonstration of acceptability for physical presence

Acceptability

Criteria

Acceptability Criteria

AUSTRALIAN PRODUCTION UNIT

Demonstration

Codes and
Standards

Is the impact or risk being managed in
accordance with relevant Australian or
International legislation, Ministerial Conditions or
standards?

Impacts and risks associated with the physical
presence of the LWI vessel will be managed in
accordance with relevant legislation (e.g.
Navigation Act 2012), and codes and
standards (e.g. MARPOL, Marine Orders).

Ecologically
Sustainable
Development
(ESD)

Is the proposed impact consistent with the
principles of ESD?

BHP undertakes petroleum activities in a
manner that is consistent with its Charter
values and Code of Business Conduct. In
determining the level of acceptability of the
physical presence of the LWI vessel in the
field, and guided by the Charter value of
Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSEO0O-HX-
STD-00001) and HSEC Management Systems?

The physical presence of the LWI vessel will
be in compliance with BHP policies and
management systems and will be consistent
with activities authorised for areas adjacent to
a World Heritage Area (WHA).

Professional
judgement

Is the impact or risk being managed in
accordance with industry best practice?

BHP will establish and maintain a 500-m safety
exclusion zone around the LWI vessel.
Controls identified in this plan are consistent
with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 7-2.

ALARP

Are there any further reasonable and practicable
controls that can be implemented to further
reduce the impact or risk?

All reasonable and practicable controls have
been assessed (Table 7-2), additional controls
were considered but were found not to be
justifiable in further reducing the impacts and
risks of physical presence without a gross
disproportionate sacrifice. BHP considers that
the residual risk of physical presence has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
s0, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity (Section 5) and no
stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The area affected represents only a very small area available for shipping and fishing activity. Given the activity
does not take place in any designated shipping fairways and with limited fishing activity in the operational area,
the effect of the physical presence of the LWI vessel on other marine users is considered to be acceptable on
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the basis of a negligible level of impact. The environmental impact assessment determined that there would
be no significant impacts other than short-term and localised displacement to commercial fishers and to some
local marine vessel traffic. All relevant controls were considered as part of the ALARP assessment, and as no
other reasonable additional controls were identified that would further reduce the impacts and risks of physical
presence without a gross disproportionate sacrifice, the impacts and risks are considered ALARP. BHP
undertakes regular consultation with relevant stakeholders about its operations/ activities providing them with
sufficient and reasonable opportunities to raise any new concerns or issues for the duration of this activity.

BHP is satisfied that when the accepted controls are implemented that the impact and residual risk of physical
presence of the LWI vessel to other marine users is considered ‘ALARP’ and that adherence to the
performance standards will manage the impacts and risks to an acceptable level.

7.3.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental

Performance Environmental Performance Standard Measurement Criteria
Outcome
No unplanned PS7.31 Vessel audit and inspection records
interactions Navigation Act 2012; International demonstrate compliance with standard
between the LWI Convention of the Safety of Life at Sea maritime orders and equipment.
vessel and other (SOLAS) 1974; Marine Order - Part 30:
marine users. Prevention of Collisions, Issue 8; Marine

Order 21, Issue 8 (Safety of Navigation and
Emergency Procedures); and International
Convention of Standards of Training,
Certification and Watch-keeping for
Seafarers (STCW95):

Navigation (including lighting, compass/radar),
bridge and communication equipment will be
compliant with appropriate marine navigation
and vessel safety requirements.

Automatic Identification System (AIS) is fitted
and maintained in accordance with Regulation
19-1 of Chapter V of SOLAS.

Crew undertaking vessel bridge-watch will be
qualified in accordance with International
Convention of STCW95, AMSA Marine
Order -Part 3: Seagoing Qualifications or
certified training equivalent.

PS7.3.2 Breaches of vessel access within 500 m safety
BHP Petroleum HSE Standard (PET-HSEQO- | €xclusion zone recorded in Marine Log Book
HX-STD-00001): and reported via Incident Report Form and
. . documented in Environmental Performance
Establishment of a 500-m safety exclusion R
eport.
zone around the LWI vessel.

exclusion zone.

Permit to Work (PTW) for all activities within
the safety zone approved and signed by the
Ultimate Work Authority to ensure SIMOPs
issues addressed.

PS 7.3.3 Records demonstrate AHS were notified at

The following pre-start notifications will be least four weeks prior to commencement of the

issued: activity to enable the ‘Notice to Mariners’ to be
published.

e Australian Hydrographic Service (AHS) will
be notified no less than four working
weeks prior to commencement of activity

Records demonstrate information to distribute
an AUSCOAST warning provided to AMSA’s
JRCC via email at least 24-48 hours prior to
commencement of activity.
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Environmental
Performance
Outcome

Environmental Performance Standard

AUSTRALIAN PRODUCTION UNIT

Measurement Criteria

in order to promulgate ‘Notice to Mariners’
to be published.

e AMSA’s JRCC will be notified at least 24-
48 hours prior to commencement of the
activity to enable AMSA to distribute an
AUSCOAST warning.

PS7.34

BHP Stakeholder Engagement Management
Plan (WA) (AOEA-CR-0001) - Community
Engagement Program:

The Community Reference Group (CRG) will
be advised of, and updated of the proposed
LWI activities and timing.

Meeting minute records maintained of CRG
meetings, which includes summary of
proposed LWI activities.

PS 7.3.5

BHP consultation with relevant stakeholders to
advise of well intervention activities.

Stakeholder communication recorded in
database demonstrating assessment of
stakeholder feedback received and BHP

response.

7.4 Light Emissions

7.4.1 Summary of Risk Assessment and Evaluation

Source of Risk Potential Impact

o
o
o

=

©
=
|

Severity Factor
Residual Risk
Acceptability

Light
emissions

Artificial light on-board
LWI vessel

Light emissions (light spill/ glow)
from external lighting on the LWI
vessel causing alterations to normal
marine behaviour.

10 N/A - Tolerable

7.4.2 Source of Risk

During the activity, artificial lighting on the LWI vessel will be required on a 24-hour basis. This safety and
navigational lighting on the LWI vessel will generate light glow and direct illumination of surface waters
surrounding the vessel. Most external lighting is directed towards working areas such as the main decks,
although spot lighting may also be used on an as-needed basis e.g. SID and ROV deployment and retrieval.
Lighting is required for safety and navigational purposes, and cannot be eliminated.

External lighting for deck operations typically consist of bright white (metal halide, halogen, fluorescent) lights.
Lighting is designed to ensure adequate illumination for safe working conditions. Typical light intensity values
are 5 to 10 lux for walkways, 50 lux for working areas and approximately 100 lux for high intensity light areas.
Light intensity diminishes with inverse of distance squared (I received = I/r?). Figure 7-1 presents a simple
calculation of diminishment of received light with distance assuming 100 lamps on the vessel of low, medium
and high intensity each acting additively. It can be seen that light received is diminished to about the equivalent
of light that would be received from a full moon within about 200 m from the vessel and to that of a moonless
clear night within about 1,500 m for low intensity lights and 3,000 m for high intensity lights.
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Figure 7-1: Diminishment of light with distance from source assuming 100 lamps of low, medium and
high intensity

7.4.3 Environmental Impact Assessment

Artificial lighting has the potential to affect marine fauna that use visual cues for orientation, navigation, or
other purposes, resulting in behavioural responses that can alter foraging and breeding activity. The species
with greatest sensitivity to light are marine turtles, seabirds and fish.

Potential impacts to marine fauna from artificial lighting may include:

e Disorientation, or attraction or repulsion to the light;
e Disruption to natural behaviour patterns and cycles; and
e Indirect impacts such as increased predation risks through attraction of predators.

These potential impacts are dependent on:

e Wavelength and intensity of the lighting, and the extent to which the light spills into important wildlife
habitat (e.g. foraging, breeding and nesting);

e The timing of light spill relative to the timing of habitat use by marine fauna sensitive to lighting effects;
and

e The physiological sensitivity and resilience of the fauna populations that are at risk of potential effects.

Fish and Zooplankton

Fish and zooplankton may be directly or indirectly attracted to light. Experiments using light traps have found
that some fish and zooplankton species are attracted to light sources (Meekan et al., 2001), with traps drawing
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catches from up to 90 m (Milicich et al., 1992). Lindquist et al. (2005) concluded from a study that light fields
around oil and gas activities resulted in an enhanced abundance of clupeids (herring and sardines) and
engraulids (anchovies), both of which are known to be highly photopositive.

The concentration of organisms attracted to light results in an increase in food source for predatory species
and marine predators are known to aggregate at the edges of artificial light halos. Shaw et al. (2002), in a
similar light study, noted that juvenile tunas (Scombridae) and jacks (Carangidae), which are highly predatory,
may have been preying upon concentrations of zooplankton attracted to the light fields around oil and gas
activities. This could potentially lead to increase predation rates compared to unlit areas.

Light spill from the LWI vessel onto the surrounding surface waters, particularly during night-time activities, is
likely to result in aggregations of zooplankton and fish around the vessel as they are attracted to the light and
increased food availability. However, the operational area does not contain any significant feeding, breeding
or aggregation areas for important fish species. Owing to the short duration of the activity, the potential for
increased predation activity is unlikely to result in a significant impact on the plankton or fish communities. As
such, effects are expected to be highly localised with no discernible consequences at the population level.

Seabirds and Migratory Shorebirds

Studies conducted between 1992 and 2002 in the North Sea confirmed that artificial light was the reason that
seabirds were attracted to and accumulated around illuminated offshore infrastructure (Marquenie et al., 2008)
and that lighting can attract seabirds from large catchment areas (Wiese et al., 2001). Availability of roosting
refuge at sea and increased food availability may be the most important reasons why seabirds are attracted
to offshore oil and gas infrastructure (Wiese et al., 2001). Either seabirds may either be attracted by the light
source itself or indirectly as structures in deep water environments tent to attract marine life at all trophic levels,
creating food sources and shelter for seabirds (Surman, 2002; Wiese et al., 2001). The light from vessels may
also provide enhanced capability for seabirds to forage at night (Burke et al. 2005). Studies in the North Sea
indicate that migratory birds are attracted to lights on offshore platforms when travelling within a radius of 3-5
km from the light source (Marquenie et al., 2008). Beyond this distance, it is assumed that light source
strengthen were not sufficient to attract birds away from their preferred migration route.

Negative potential impacts to seabirds and migratory shorebirds attracted by artificial lighting can include
disorientation causing collision, entrapment, stranding, grounding and interference with navigation (being
drawn off course from usual migration routes) (DoEE, 2020). These behavioural responses may cause injury
and/ or death. Seabird mortalities from collisions have been found to be correlated to conditions of poor visibility
(cloud, fog or rain) and proximity to nearby seabird colonies (Black, 2005).

During the well intervention activities, it is possible a small number of seabirds and migratory shorebirds may
be attracted to the LWI vessel, including the migratory wedge-tailed shearwater (for which a foraging BIA
overlaps the operational area). However, this is not expected to result in impacts to birds beyond a temporary
change in behaviour, and with no discernible consequences at the population level.

Marine Turtles

The attraction of marine turtles to light has been well documented. Adult marine turtles may avoid nesting on
beaches that are brightly light (Witherington, 1992; Price et al., 2018) and adult and hatchling turtles can be
disorientated and unable to find the ocean in the presence of direct light or sky glow (Witherington, 1992; Lorne
& Salmon, 2007; Thums et al., 2016; Price et al., 2018).

Hatchlings

On emerging from the nests on natal beaches, hatchlings use visual cues to head towards the sea. Under
natural conditions, turtles predominantly hatch at night and use light cues to orient away from elevated, darker,
landward silhouettes and orient toward the open, lower, brighter horizon above the sea surface (Salmon et al.,
1992). Artificial lighting on beaches is strongly attractive to hatchlings and disrupts their orientation on the
shore in two ways. The hatchlings may crawl towards the lights (‘misorientation’) or they may be incapable of
crawling in any direction (‘disorientation’) (Lorne & Salmon, 2007). As a result, the hatchlings may crawl for
hours without reaching the sea, in increasing energy expenditure and become exhausted and dehydrated. A
prolonged beach crawl also increases their exposure to predators (Witherington & Martin, 2003).
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While the detrimental effects caused by light pollution during the journey of hatchlings from the nest to the
water’s edge are well recognised, the impact of artificial light on their behaviour once they reach the water is
unknown. Once hatchlings enter the sea, they swim to offshore waters, orientating using wave direction and
an internal magnetic compass (Lohmann & Lohmann, 1992; Salmon & Wyneken, 1994). However, artificial
light has been shown to affect their in-water swimming behaviour (Thums et al., 2016). If light pollution disrupts
the orientation and swimming behaviour of hatchlings, it can cause them to linger or become disorientation in
the near shore environment, increasing the chances of mortality from predators.

The operational area overlaps inter-nesting habitat critical to the survival of flatback turtles, which is also a BIA
(refer to Section 4.5.6). The potential effect of turtle hatchlings being attracted to the LWI vessel is mitigated
by the distance from nesting beaches (over 20 km from the Muiron Islands; and 27 km from North West Cape),
which means that the LWI vessel would not be visible from ground level at any of the known turtle nesting
beaches. Disorientation of hatchling turtles in response to artificial lighting from the LWI vessel is there
considered not credible.

Adults

Spending most of their lives in the ocean, adult females nest above the high-tide mark on sandy tropical and
subtropical beaches, predominantly at night (Witherington & Martin, 2003). They rely on visual cues to select
nesting beaches and orient on land. Artificial lighting on or near beaches has been shown to disrupt nesting
behaviour. Lighting may affect the location where turtles emerge onto the beach, the success of nest
construction, whether the nesting attempts are abandoned, and even the directness of paths as adult females
return to the sea (Witherington & Martin, 2003). Beaches with artificial light, such as coastal urban
development, and lighted piers and roadways typically have lower density of nesting females than dark
beaches (Salmon, 2003; Witherington & Martin, 2003). However, many do nest on light shores and in doing
so, the lives of their hatchlings are at risk, as discussed previously.

Five marine turtle species were identified as potentially occurring in the operational area (previous Table 4-6).
The operational area overlaps inter-nesting habitat critical to the survival of flatback turtles, which is also a BIA
(refer to Section 4.5.6). It is possible that individual turtles may be encountered traversing the operational area
during the well intervention activities, however considering the water depths of the operational area (nearly
200 m), and distance to nesting beaches (over 20 km from the Muiron Islands; and 27 km from North West
Cape), large numbers of inter-nesting adults are not expected. The short duration of the activity is such that
behavioural impacts to marine turtles from light emissions on the LWI vessel are considered negligible.

Species Recovery Plans, Conservation Management Plans and Approved
Conservation Advice

BHP has considered information contained in recovery plans, approved conservation advice and threat
abatement plans (refer to previous Table 4-7). This includes the Recovery Plan for Marine Turtles in Australia
(DoEE, 2017) as well as the recently published National Light Pollution Guidelines (DoEE, 2020).

The overarching objective of the Recovery Plan for Marine Turtles in Australia is to reduce detrimental impacts
on Australian populations of marine turtles and hence promote their recovery in the wild. All six species of
marine turtle that occur in Australian waters are listed as threatened under the EPBC Act. Marine turtles are
long-lived, slow to mature and are subject to a number of threats. Light pollution is identified as a high-risk
threat in the Recovery Plan for Marine Turtles because atrtificial light can disrupt critical behaviours such as
adult nesting and hatchling orientation following their emergence from nests, sea finding and dispersal, and
can reduce the reproductive viability of turtle stocks. Minimising light pollution such that artificial light within or
adjacent to habitat critical to the survival of marine turtles is managed such that marine turtles are not displaced
from these habitats (DoEE, 2017).

The operational area intercepts an inter-nesting BIA and inter-nesting habitat critical to the survival of flatback
turtles (all waters within a 60 km radius of nesting areas on Thevenard Island, the Muiron Islands and Pilbara
coast). The operational area is too distant from nesting beaches to disrupt nesting behaviour of adult turtles or
sea-finding behaviour in hatchlings. The nearest nesting habitat (the Muiron Islands) to the operational area is
>20 km southeast. As such, impacts to adults and hatchlings are not predicted.

As there are no safe alternatives to the use of artificial lighting on the LWI vessel, and as lighting will be
restricted to that required to provide safe working and navigational requirements, it is considered minimised to
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ALARP. In summary, BHP considers the proposed activity is not inconsistent with recovery plan for marine
turtles.

7.4.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 7-4). The result of this ALARP assessment contributes to the overall
acceptability of the impact or risk.

Table 7-4: Light emissions — ALARP assessment summary

Hierarchy Accept/ Reason Performance

Control Measure

of Control Reject Standard

None No controls — Light emissions are considered to be as low as reasonably practicable. -

Additional Control Measures Considered

Substitute Limit or exclude night- | Reject Would increase the duration of the activity -
time operations. (almost double), thereby increasing other

hazards/ impacts such as air emissions, waste
generation, physical presence, vessel collision

risk, etc.
Engineer Reduction of lighting Reject Utilised in land-based operations to reduce the -
effects by incidence of hatchlings being attracted to light
manipulation of the sources in areas near to turtle nesting beaches
wavelength/ colour of (for example Barrow Island). However light from
lighting. the LWI vessel will not be visible at the beaches

therefore manipulation of light wavelength /
colour would not make any discernible difference
to the already insignificant risk of turtle hatchlings
being attracted to the vessel.

Isolate Reduce usage of light | Reject To ensure lighting meets health and safety -
in periods of peak requirements, lighting is required throughout the
sensitive receptors day and night for the duration of the well
(e.g. turtle nesting/ intervention activities. Limiting lighting usage to
hatching). only during periods when sensitive receptors are

absent would be non-conformant with health and
safety requirements.

ALARP Summary

There are no safe alternatives to the use of artificial lighting on the LWI vessel. Lighting is required for the safe
conduct of operations and for various sea safety requirements. The WA EPA environmental assessment
guideline for protecting marine turtles from light impacts (EPA, 2010) notes that the starting point for design
should be to locate developments sufficiently far from the coast to ensure that lights are not visible from nesting
beaches or the adjacent sea. The more recently published National Light Pollution Guidelines for Wildlife
(DoEE, 2020) includes provision of a 20 km buffer as a nominal distance at which artificial light impacts should
be considered with respect to marine turtle hatchlings emerging from nesting beaches.

The illumination of deck work areas is normal maritime oilfield practice and necessary for safe operations. No
additional reasonable control measures were identified, while also providing the required level of safe working
conditions. No sensitive receptors such as turtle nesting beaches or breeding bird / roosting habitat are located
within the operational area. The operational area is >20 km from the nearest nesting beaches on the Muiron
Islands. On this basis, no effects of lighting on sensitive receptors are predicted.
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BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 7-5.

Table 7-5: Demonstration of acceptability for light emissions

Acceptability

Criteria

Acceptability Criteria

Demonstration

Development
(ESD)

Codes and Is the impact or risk being managed in Impacts and risks associated with light
Standards accordance with relevant Australian or emissions from the LWI vessel will be
International legislation, Ministerial Conditions or | managed in accordance with relevant
standards? legislation (e.g. Navigation Act 2012), and
codes and standards (e.g. Marine Orders and
International Convention of the Safety of Life at
Sea (SOLAS) 1974).
Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a
Sustainable principles of ESD? manner that is consistent with its Charter

values and Code of Business Conduct. In
determining the level of acceptability of the
light emissions of the LWI vessel in the field,
and guided by the Charter value of
Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSEOQO-HX-
STD-00001) and HSEC Management Systems?

Light emissions associated with the activity will
be in compliance with BHP policies and
management systems and will be consistent
with activities authorised for areas adjacent to
a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

controls that can be implemented to further
reduce the impact or risk?

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 7-4.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

been assessed (Table 7-4), additional controls
were considered but were found not to be
practicable in further reducing the impacts and
risks of light emissions without a gross
disproportionate sacrifice. BHP considers that
the residual risk of light emissions has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

The potential risks and impacts are consistent
with relevant species recover plans,
conservation management plans and
published guidelines, including but not limited
to:
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Acceptability

o Acceptability Criteria Demonstration
Criteria P y

° Recovery Plan for Marine Turtles in
Australia 2017-2027;

° National Light Pollution Guidelines for
Wildlife 2020.

Stakeholder views | Do stakeholders have concerns / issues, and if Stakeholders have been consulted about the
so0, have controls been implemented to manage petroleum activity (Section 5) and no

their concerns / issues? stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

lllumination of working areas on the LWI vessel is necessary for safe working practices, as determined as part
of a Vessel Safety Case assessment under the OPGGS Act requirements. Navigational lighting is also required
to satisfy AMSA’s Prevention of Collision Convention (Marine Order 30, Issue 7) requirements.

Lights are not normally directed outwards from the vessel except when necessary for safe operations outboard,
such as deployment/retrieval of equipment. Light emissions from the LWI vessel will not result in an impact
greater than a localised and temporary disturbance to fauna in the vicinity of the operational area with no
lasting effect and no discernible consequences at the population level. All relevant controls were considered
as part of the ALARP assessment, and as no other reasonable additional controls were identified that would
further reduce the impacts and risks of light emissions without a gross disproportionate sacrifice, the impacts
and risks are considered ALARP. BHP undertakes regular consultation with relevant stakeholders about its
operations/ activities providing them with sufficient and reasonable opportunities to raise any new concerns or
issues for the duration of this activity.

BHP is satisfied that routine light emissions from the LWI vessel and the short duration of the activity
(approximately up to 14 days) represent a low residual risk that is broadly acceptable.

7.4.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Not applicable as light emissions are considered to be as low as reasonably practicable.

7.5 Noise Emissions

7.5.1 Summary of Risk Assessment and Evaluation

Source of Risk Potential Impact

o

o

o
=
[J
=
|

Severity Factor
Residual Risk
Acceptability

Underwater | Generation of underwater | Underwater sound emitted to the

noise noise from the LWI marine environment causing
o . . . 10 N/A - Tolerable
emissions vessel during normal interference to marine mammals.
operations.

7.5.2 Source of Risk

Throughout the well intervention activities, low intensity underwater noise of a continuous and intermittent
nature will be generated. The main potential sources of underwater noise are produced from the operation of
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the vessel engines, propeller cavitation, thrusters and the operation of on-board machinery/ engines. Sound
generated from these activities will contribute to and exceed ambient underwater noise level which range from
80 dB re 1 pPa in calm conditions and low wind to 120 dB re 1 pPa under high wind and rain (Richardson et
al., 1995).

Vessel noise varies the size, speed and engine type and the activity being undertaken. The LWI vessel will
use a DP system to manoeuvre into position at the Crosby-3H1 well and hold position. The use of the DP
system avoids the need for anchoring when undertaking works in close proximity to subsea infrastructure.
Noise generated from the DP thrusters will be the dominant source of underwater noise during the well
intervention activities. A vessel using DP thrusters can produce sound at levels between 108 and 182 dB re
1pPa at 1m at dominant frequencies between 50 Hz and 7 kHz (McCauley, 1998; Simmonds et al., 2004).

McCauley (1998) measured underwater broadband noise equivalent to approximately 182 dB re yPa at 1 m
from a vessel holding station in the Timor Sea. Under normal operating conditions when the vessel is idling,
vessel noise would be detectable only over a short distance. The noise from a vessel holding its position using
bow thrusters and strong thrust from its main engines may be detectable above background noise levels during
calm weather conditions, for 20 km (McCauley, 1998) or more from the vessel although this range of audibility
will be reduced under noisier (windier) background conditions.

7.5.3 Environmental Impact Assessment
Receptor Sensitivity and Noise Exposure Criteria

Noise has the potential to adversely affect marine fauna and in extreme cases cause physiological harm.
Underwater noise generated by anthropogenic activities may impact on marine fauna by the following,
presented in decreasing order of effect:

e Mortality or potential mortal injury — physical injury that may result in death of an animal through damage
to internal organs:

e Physical impairment / injury to hearing organs:

o Permanent threshold shift (PTS) — a permanent loss of hearing sensitivity. Recovery is not
expected to occur.

o Temporary threshold shift (TTS) — a temporary reduction in the ability of an animal to perceive
sound. Recovery to pre-exposure levels is expected to occur.

o Masking/ interference of biologically important sounds e.g. for communication, for navigation,
and predator/ prey detection.

e Behavioural disturbance — typically short-term behavioural changes such displacement from biologically
important habitat areas (such as feeding, resting, breeding, calving and nursery sites), avoidance,
surfacing, etc. Behaviour expected to return to normal following cessation of noise.

e Indirect impacts, for example:
o Impacts on other trophic levels (e.g. predator/ prey species displacement or depletion).
o Reduced reproductive success.

Initial studies of underwater noise pollution focussed on megafauna and particularly marine mammals
(Richardson et al., 1995; Southall et al., 2007; Theobald et al., 2009), but in recent years effects have been
discovered in other taxa at lower trophic levels, including various fish species (Hastings & Popper, 2005;
Popper et al., 2014), crustaceans (Tidau & Briffa, 2016) and zooplankton (McCauley et al., 2017).

The proximity at which physical and behavioural effects from a vessel holding station may commence for
whales, turtles and fish has been determined by reference to published information on sensitivity and a
combination of measured and calculated noise attenuation and is summarised in Table 7-6. There are no
currently recognised thresholds/methods for reliably assigning a generic distance for masking effect. The
potential for acoustic masking by vessel noise is influenced by numerous confounding factors, including the
juxtaposition of the vessel to the animals that are communicating, changes in ambient noise levels, the
strength, duration and wavelengths (frequency) of the species’ calls, the ability of the species to directionalise
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sounds, the ability of the species to discriminate frequencies/intensities of sounds, the distance between calling
animals, the overlap in vessel and call frequencies, etc.

The nature of underwater noise levels expected to be generated by LWI vessel involving transient and relatively
low intensity broadband noise, suggests that the potential for masking effects is likely to be limited to relatively
close proximity to the noise source. Given that whales in the area that might be communicating would mostly
be actively moving (migrating) through the area and hence unlikely to remain within any potential zone of
masking for an extended period, it is unlikely that significant disruptions to communications that might result in
adverse impacts to any species would occur.

Table 7-6: Predicted range within which physical and behavioural effects (including avoidance) may
commence for whales, turtles and fish

WHEES Marine Turtles

Physical Injury Zeroto 10 m Zerotolm -
Temporary Threshold Shift Zeroto 100 m Zeroto 10 m Zeroto 10 m
Behavioural Zero to 3,000 m Zero to 300 m Zeroto 50 m

Impact thresholds for fauna groups were derived from scientific literature and published guidelines, including:

e Technical guidance for assessing the effects of anthropogenic sound on marine mammal hearing:
underwater acoustic thresholds for onset of permanent and temporary threshold shifts (NMFS, 2018).

e Sound exposure guidelines for fishes and sea turtles (Popper et al., 2014).

Marine Mammals (Cetaceans):

Marine mammals that may occur within the operational area are provided in Section 4.5.6 and include low
frequency (baleen whales e.g. sei, blue, humpback whales) and mid-frequency (dolphins and toothed whales
e.g. orca and sperm whales). Of these species, the pygmy blue and humpback whales are expected to be the
most frequently encountered particularly during annual migrations, given the overlap of the operational area
with distribution and migratory corridor BIAs. Other cetacean species identified as potentially occurring in the
operational area (Table 4-6) are expected to be limited to individuals infrequently traversing the operational
area.

Sound is very important to marine mammals and extensive research has been undertaken to understand the
potential impacts of anthropogenic noise, with reviews by Richardson et al. (1995); Nowacek et al. (2007);
Southall et al. (2007 and 2019); and Erbe et al. (2018). Underwater noise can interfere with key life functions
of marine mammals (e.g. foraging, mating, nursing, resting and migration) by impairing hearing sensitivity,
masking acoustic signals, eliciting behaviour responses, or causing physiological stress. Severity of the
impacts typically decreases with the increase in distance from the sound source. Closer to the noise source,
injuries such as tissue or organ damage (e.g. a permanent loss of hearing called permanent threshold shift
(PTS); refer to Southall et al., 2007) may be found. If hearing loss recovers with time, it is termed a temporary
threshold shift (TTS).

Marine mammals can be grouped based on how different species group use and hear sound differently.
Underwater noise exposure criteria (also termed impact criteria or noise thresholds) can then be weighted for
each broad species group to emphasise noise frequencies that a group may be particularly vulnerable to. This
approach is described by Southall et al. (2007). The noise exposure criteria for continuous (non-impulsive)
underwater noise (e.g. marine vessels, machinery operation, vibratory pile driving) and impulsive noise
sources (e.g. explosives, seismic air guns) are presented in Table 7-7 and Table 7-8 respectively. The
approach of Southall et al. (2007) recognises that even if the initial received levels are not great enough to
cause injury, harmful effects can result from lower level sounds which last for a longer duration.

Southall et al. (2007) conducted a comprehensive review of data published describing behaviour of marine
mammals in response to sound, with the onset of behavioural disturbance to cetacean species reported at
sound levels as low as 120 dB re 1 pPa. This may result in subtle responses such as changing in diving and
breathing patterns, but that avoidance was generally not observed until sound levels reached more than
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160 dB re 1 pPa (Southall et al., 2007). The zone of responsiveness to sound is expected to be smaller than
the zone of audibility because an animal will not likely respond to a sound that is barely detectable. Measured
indicators of disturbance include changes in swim direction and speed, dive duration, surfacing duration and
interval, and respiration and changes in vocalisation. The US National Marine Fisheries Service propose a
behavioural response threshold of 120 dB re 1 pPa for continuous noise sources and 160 dB re 1 pPa for
impulsive noise sources (NMFS, 2018).

Noise generated by the LWI vessel is not predicted to exceed the permanent injury threshold levels for
continuous (non-impulsive) noise sources (shown in Table 7-7), and therefore permanent injury to protected
cetacean species is not anticipated. However, noise generated by the LWI vessel may exceed thresholds that
could result in short-term behavioural responses in cetaceans, resulting in temporary avoidance of the area.

Table 7-7: Continuous noise sources: marine mammal injury and disturbance thresholds for various
functional hearing groups

Behavioural
Disturbance
Threshold

Functional Hearing Generalised TTS Threshold PTS Threshold

Group Hearing Range (received level) | (received level)

Low-frequency cetaceans
(baleen whales e.g. blue, fin,
sei, right, humpback, minke,
Bryde’s)

7 — 35,000 Hz 179 dB re 1 pPa?s 199 dB re 1 pPa?s 120 dB re 1 pPa

Mid-frequency cetaceans
(dolphins, toothed whales,
beaked whales, bottlenose
whales)

150 — 160,000 Hz 178 dB re 1 pPa’s 198 dB re 1 pyPa’s 120 dB re 1 pPa

High-frequency cetaceans
(true porpoises, river 275 - 160,000 Hz 153 dB re 1 pPa’s 173 dB re 1 pPa’s 120 dB re 1 pPa
dolphins)

Table 7-8: Impulsive noise sources: marine mammal injury and disturbance thresholds for various
functional hearing groups

Behavioural
Disturbance
Threshold

Functional Hearing Generalised TTS Threshold PTS Threshold

Group Hearing Range (received level) (received level)

Low-frequency cetaceans
(baleen whales e.g. blue,
fin, sei, right, humpback,
minke, Bryde’s)

7 — 35,000 Hz 168 dB re 1 yPa’s 183 dB re 1 yPa’s 160 dB re 1 pPa

Mid-frequency cetaceans
(dolphins, toothed whales,
beaked whales, bottlenose
whales)

150 - 160,000 Hz 170 dB re 1 yPa’s 185 dB re 1 yPa’s 160 dB re 1 pPa

High-frequency cetaceans
(true porpoises, river 275 - 160,000 Hz 140 dB re 1 yPa’s 155 dB re 1 yPa’s 160 dB re 1 pPa
dolphins)

Marine Turtles

Five marine turtle species were identified as potentially occurring in the operational area (previous Table 4-6).
The operational area overlaps inter-nesting habitat critical to the survival of flatback turtles, which is also a BIA
(refer to Section 4.5.6). It is possible that individual turtles may be encountered traversing the operational area
during the well intervention activities, however considering the water depths of the operational area (nearly
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200 m), and distance to nesting beaches (over 20 km from the Muiron Islands; and 27 km from North West
Cape), large numbers of inter-nesting adults are not expected.

Data on hearing by marine turtles is very limited. Turtles have been shown to respond to sounds in the low
frequency range, with indications that they have the greatest hearing sensitivity in the frequency range of 100-
900 Hz (Ketten & Bartol, 2005). There is no direct evidence of mortality or potential permanent injury to marine
turtles from continuous noise sources such as vessels (Popper et al., 2014). However, few studies have
investigated the threshold level necessary for behavioural effects. Early work by Lenhardt (1994) observed
caged marine turtles show avoid responses to low frequency tones. O'Hara and Wilcox (1990) reviewed the
use of noise as acoustic deterrents. They found that airguns with a source level of approximately 220 dB re
1pPa at 1m (measured in the 25 to 1,000 Hz range) were effective as a deterrent for a distance of about 30
m. Moein et al. (1994) also used airguns to investigate means to repel loggerhead turtles. Avoidance was
observed at 175 dB re 1uPa at 1m exposure. McCauley et al. (2000) found behavioural avoidance at 155 to
164 dB re 1 pPa?s with observed behavioural responses of caged marine turtles including rising to the surface
and altered swimming patterns.

During the well intervention activities, noise generated by the LWI vessel is predicted to result in temporary
disturbance to marine turtles in the vicinity of the vessel. At most, this will be a behavioural response such as
a change in diving behaviour and avoidance of the area. Impacts to marine turtles are not considered significant
based on the short duration of the activity, the distance from the closest nesting habitat (over 20 km away, as
such high numbers of turtles are not predicted), and as marine turtles are at low risk of potential mortality or
permanent injury from continuous noise sources such as vessels (Popper et al., 2014).

Fish, Sharks and Rays

There is a wide range of susceptibility to noise among fish. The primary factor likely to influence susceptibility
is the presence or absence of a swim bladder. Generally, fishes with a swim bladder will be more susceptible
than those without this organ. Many adult fishes, including the elasmobranchs (sharks, rays and sawfish) do
not possess a swim bladder and so are not susceptible to swim bladder-induced trauma. The threshold criteria
for PTS and recoverable injury has been calculated by Popper et al. (2014) to be between 207 and 213 dB re
1 puPa (peak sound pressure levels) depending on the presence or absence of swim bladders, and the
threshold criteria for TTS is 186 dB re 1 yPa2s (cumulative sound exposure level). Given there is no exposure
criteria for sharks and rays, the same criteria can be adopted, although sharks and rays do not possess a swim
bladder, instead having oil-filled livers.

Most pelagic fish are expected to exhibit avoidance behaviour and swim away when noise reaches levels
which may cause physiological effects. Available evidence suggests that behavioural change for some fish
species may be no more than a nuisance factor. These behavioural changes are localised and temporary, with
displacement of pelagic or migratory fish populations having insignificant repercussions at a population level
(McCauley, 1994).

Species Recovery Plans, Conservation Management Plans and Approved
Conservation Advice

BHP has considered information contained in recovery plans, conservation management plans and approved
conservation advice (refer to previous Table 4-7).

The Recovery Plan for Marine Turtles in Australia (DoEE, 2017) highlights noise interference from
anthropogenic activities as a threat to turtles. The Recovery Plan refers to vessel noise and the operation of
some oil and gas infrastructure as sources of chronic (continuous) noise in the marine environment, exposure
of which may lead to avoidance of important turtle habitat. Five species of turtle may occur within the
operational area. Of those, the flatback turtle has an inter-nesting BIA and inter-nesting habitat critical to the
survival of the species (all waters within a 60 km radius of nesting on Thevenard Island, the Muiron Islands
and Pilbara coast). The Recovery Plan does not list noise pollution as a threat to the Pilbara stock of flatback
turtles, but does specify the following priority action: ‘Manage anthropogenic activities to ensure marine turtles
are not displaced from identified habitat critical to the survival’.

The operational area also intercepts BIAs for humpback whales (migration) and pygmy blue whales
(distribution) (refer to Figure 4-6 and discussed further in Section 4.5.6). The Conservation Management Plan
for the Blue Whale (DoE, 2015a) and the Conservation Advice for Humpback Whale (TSSC, 2015c) highlight
anthropogenic noise as a threat. The operational area is not within a humpback whale calving, resting, foraging
area, or a confined migratory pathway.
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Based on the noise levels likely from the well intervention activities, turtles and whales transiting or in the
vicinity of the operational area, may avoid the immediate area around the vessel. However underwater noise
levels are expected to be localised, with possible effects to turtles and whales limited to, at worst, short-term
avoidance behaviour. Infrequent, localised and temporary avoidance of a small area within the operational
area will not affect the conservation status of turtles or whales that transit the operational area, or compromise
the objectives or recovery actions that form the basis of the Management Plans and Conservation Advice.

Noise emissions are considered to be as low as reasonably practicable whilst vessel navigation/safety and
activity requirements. With controls in place, the potential impacts of noise emissions were assessed as low,
consistent with the relevant requirements of Conservation Management Plans/Approved Conservation Advice
documents and acceptable.

7.5.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 7-9). The result of this ALARP assessment contributes to the overall
acceptability of the impact or risk.

Table 7-9: Noise emissions — ALARP assessment summary

Hierarchy Control Measure Accept/ Reason Performance
of Control Reject Standard
Eliminate None identified N/A N/A -
Separate None identified N/A N/A -
Engineer None identified N/A N/A -
Administrate | Vessel Safety Case Accept Control is feasible, standard practice with PS75.1
requires machinery is minimal cost. Benefits outweigh any cost
certified and sacrifice.
maintained.

Additional Control Measures Considered

Substitute Vessel to use anchors | Reject Would complicate and increase risk of works in -
to maintain position proximity to subsea infrastructure. Anchoring will
rather than DP. cause seabed disturbance. Given the low risk of

impacts associated with underwater noise, and
short duration of activity, the increased risks/
impacts outweigh the marginal environmental
benefit.

Manage the timing of Reject Would reduce the risk of impacts from noise -

the activity to avoid emissions during environmentally sensitive
sensitive periods (e.g. periods. The risks to all listed marine fauna
whale migration, turtle cannot be reduced due to variability in timing of
inter-nesting). environmentally sensitive periods and

unpredictable presence of some species. Given
the low risk of impacts associated with
underwater noise, and short duration of activity,
the financial and environmental costs of
managing the timing of the activity to avoid
sensitive periods at the location is deemed
grossly disproportionate to the low environmental
benefit.

ALARP Summary

The risk assessment and evaluation has identified control measures that when implemented are considered
to manage the impacts and risks of the noise emissions from the LWI activities. The LWI activities cannot occur
without the LWI vessel on location, which generates noise. With the appropriate controls outlined here, which
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are consistent with guidelines and represent international best practice, the risk and impact of noise emitting
activities and sources of noise affecting marine fauna is considered to be reduced to ALARP. With no
reasonable additional/alternative controls identified that would further reduce the impacts and risks without
grossly disproportionate sacrifice, the impacts and risks associated with noise emissions are considered
ALARP.

7.5.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 7-10.

Table 7-10: Demonstration of acceptability for noise emissions

Acceptability

Criteria

Acceptability Criteria

Demonstration

Development
(ESD)

Codes and Is the impact or risk being managed in Impacts and risks associated with noise

Standards accordance with relevant Australian or emissions from the LWI vessel will be
International legislation, Ministerial Conditions or | managed in accordance with relevant BHP
standards? Petroleum Controls.

Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a

Sustainable principles of ESD? manner that is consistent with its Charter

values and Code of Business Conduct. In
determining the level of acceptability of the
noise emissions of the LWI vessel in the field,
and guided by the Charter value of
Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSEOO-HX-
STD-00001) and HSEC Management Systems?

Noise emissions associated with the activity
will be in compliance with BHP policies and
management systems and will be consistent
with activities authorised for areas adjacent to
a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 7-9.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

controls that can be implemented to further
reduce the impact or risk?

been assessed (Table 7-9), additional controls
were considered but were found not to be
practicable in further reducing the impacts and
risks of noise emissions without a gross
disproportionate sacrifice. BHP considers that
the residual risk of physical presence has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

The potential risks and impacts are consistent
with relevant species recover plans,
conservation management plans and
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Acceptability

o Acceptability Criteria Demonstration
Criteria P y

published guidelines, including but not limited
to:

° Recovery Plan for Marine Turtles in
Australia 2017-2027

° Conservation Advice for the Humpback
Whale

° Conservation Management Plan for the
Blue Whale

Stakeholder views | Do stakeholders have concerns / issues, and if Stakeholders have been consulted about the
so, have controls been implemented to manage petroleum activity (Section 5) and no

their concerns / issues? stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The impact and risk assessment determined that noise emissions from the LWI vessel represents a low
residual risk rating that it unlikely to result in a potential impact greater than minor and temporary disruption to
a small proportion of the faunal populations and no impact to biologically important behaviour (e.g. migratory
whales or inter-nesting turtles).

Timing of the LWI activities to avoid periods of marine fauna sensitivity (e.g. whale migration and turtle inter-
nesting) has been considered. The benefit that may accrue from avoiding periods of peak whale density is
considered to be negligible based on the observation that even with all the oil and gas development (and
associated vessel movements) occurring in the Exmouth Basin over the last ten years, the humpback whale
population (Stock IV) has grown at an estimated 10% per year to the point where IUCN have removed
humpback whales from the threatened category. A study by Bejder et al. (2015) showed that the population
abundance of eastern and western Australian humpback whales has recovered to more than approximately
50% of their pre-whaling abundance. Moreover, these authors go on to argue that based on meeting the
eligibility criteria for removing a species from any category in the list of threatened species under the EPBC
Act, the available scientific evidence does not support the listing of humpback whale populations on the EPBC
Act list of Threatened species. It is therefore considered that the potential cost of additional control of varying
the timing of LWI activities to avoid peak whale abundance is a grossly disproportionate effort to the negligible
benefit that may accrue.

The behavioural effects that may arise are not considered likely to cause significant effects at the population
level, as defined by the EPBC Act Significance Guidelines. The operational area is not known to provide
significant feeding or breeding areas for marine mammals, turtles or fish, and consequently will not displace
any animals from these critical activities, nor will it cause significant disruption to migratory pathway or
population groups. The impact of noise on marine fauna is ‘Tolerable’ on the basis of insignificant impacts on
predicted. Given the control measures in place for the management of noise and the short duration of each
activity (up to 14 days), the impacts from noise to marine fauna are considered to be acceptable. In summary,
all relevant controls were considered as part of the ALARP assessment, and as no other reasonable additional
controls were identified that would further reduce the impacts and risks of noise emissions on marine fauna
without a gross disproportionate sacrifice, the impacts and risks are considered ALARP. BHP undertakes
regular consultation with relevant stakeholders about its operations/ activities providing them with sufficient
and reasonable opportunities to raise any new concerns or issues for the duration of this activity.

BHP is satisfied that when the accepted controls are implemented that the impact and residual risk of noise
emissions on marine fauna is considered ‘ALARP’ and that adherence to the performance standards will
manage the impacts and risks of noise emissions on marine fauna to an acceptable level.
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7.5.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environme

Performance

ntal

Outcome

No injury or

mortality to listed

Threatened or

Migratory MNES
species as a result

PS75.1

of noise emissions.

Vessel Safety Case:

Environmental Performance Standard

Measurement Criteria

Pre-start inspection shows maintenance has

All engines, compressors and machinery on
the vessel are maintained via the PMS.

been satisfactorily completed as scheduled.

7.6 Routine and Non-Routine Atmospheric Emissions

7.6.1 Summary of Risk Assessment and Evaluation

Source of Risk

Potential Impact

Severity Factor

o
o
o

<

[J

=

|

Residual Risk

Acceptability

Atmospheric | Exhaust emissions from Localised and temporary reduction
emissions vessel engines and in air quality as a result of
generators, and greenhouse g_as_(GHG) emissions, 10 N/A ) Tolerable
incinerators on vessel. non-GHG emissions, particulates
and volatile organic compounds
(VOCs).
Venting off hydrocarbon Localised and temporary reduction
gas (subseg or from in air quality (if vented to o 10 N/A ) Tolerable
vessel) during well atmosphere) or water quality (if
intervention. vented subsea).
7.6.2 Source of Risk

Exhaust Emissions and Incineration

The vessel uses marine diesel oil (MDO) to power vessel engines, generators, mobile and fixed plant and
equipment and the incinerator. The combustion of fuel and the incineration of waste on-board the vessel will
generate emissions of greenhouse gas (GHG), such as carbon dioxide (COz2), methane (CHa), nitrous oxide
(N20) and non-GHG such sulphur oxides (SOx) and nitrous oxides (NOx), particulate material and volatile
organic compounds (VOCSs).

Venting of Hydrocarbon Gas

During well intervention activities, hydrocarbon gas may be vented subsea or purged back to the LWI vessel
for venting to the atmosphere. The volume estimates provided in Table 7-11 are based on existing or planned
pressure measurements and well design. The total volume of vented gas is estimated to be <20 m3. Gas
vented subsea from the XT body cavity prior to removal of the ITC may bubble to the sea surface. Gas purged
from the production annulus back to the LWI vessel will be vented to the atmosphere.
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Table 7-11: Estimated gas volumes vented

Location of Gas

Gas Volume

Vent
XT <1lm?3
Production annulus <15 m3

7.6.3 Environmental Impact Assessment

Atmospheric emissions generated during the LWI activities will result in a localised, temporary reduction in air
quality in the environment immediately surrounding the discharge point and a negligible contribution to the
greenhouse gas emissions. There is potential for human health effects to workers in the immediate vicinity of
the release point and this is considered in the vessels’ safety case. The closest residential area is Exmouth
located approximately 27 km southeast of the operational area. Gaseous emissions under normal
circumstances quickly dissipate into the surrounding atmosphere. The impact of atmospheric emissions on
marine environment of the region is insignificant.

7.6.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 7-12). The result of this ALARP assessment contributes to the overall
acceptability of the impact or risk.

Table 7-12: Atmospheric emissions — ALARP assessment summary

Hierarchy Accept/ Performance
of Control ol HEEsIe Reject RS Standard
Substitute None identified N/A N/A -
Engineer Pyrenees wells (of Accept | Control based on legislative requirements must PS7.6.1
which Crosby-3H1 is be accepted. Control is feasible, standard
one) are managed in practice with minimal cost. Benefits outweigh any
accordance with the cost sacrifice.

Well Operations
Management Plan, to
manage the risk of
unplanned
hydrocarbon releases.

Venting volumes are Accept | Control based on legislative and BHP PS7.6.2
limited through requirements, is feasible, standard practice with

standard operating minimal cost. Benefits outweigh any cost

procedure and task sacrifice.

covered in approved
Vessel Safety Case.

Separate None identified N/A N/A -
Administrate | Vessel will comply with | Accept | Control is legislative requirement and would PS7.6.2
MARPOL 73/78 Annex marginally reduce likelihood of impacts and risks
VI and Marine Order to air pollution. The control is feasible, standard

97 (Marine Pollution practice with minimal cost. Benefits outweigh any

Prevention — Air cost sacrifice.

Pollution).

Vessel engines and Accept | Control is required to evaluate performance PS7.6.3
other machinery are requirements. Machinery maintenance is part of

maintained as per normal operations to ensure operating in

preventative accordance with manufacturers guidelines. The
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maintenance system control is feasible, standard practice with minimal
(PMS) to ensure cost. Benefits outweigh any cost sacrifice.
equipment is operating

efficiently.

Additional Control Measures Considered

Eliminate No incineration of Reject | With no incineration of waste on-board the -
waste on the LWI vessel, waste would need to be stored and this
vessel would have an associated health risk. Given the

short duration of the activity and therefore the
low usage of the on-board incinerator, the
minimal risk of impacts associated the increase
in health risks outweigh the minimal environment
benefit of no incineration.

Eliminate No venting off of Reject The venting of gas is necessary for technical and -
hydrocarbon gas HSE reasons for release of pressure and
therefore cannot be eliminated. Given the short
duration of the activity and the low gas vent
volumes involved, this control would offer
negligible environment benefit.

ALARP Summary

The risk assessment and evaluation has identified a range of control measures that when implemented are
considered to manage the impacts and risks of atmospheric emissions during the LWI activities to a tolerable
level. The activities cannot occur without a vessel, and requires fuel to power the vessel, mobile plant and
equipment. Fuel usage during the activities cannot be eliminated. Power generation through the combustion
of fossil fuels is essential to power equipment and the vessels. The proposed control measures are consistent
with relevant Australian and international maritime regulations, and are consistent with good oilfield practice.
With no reasonably practicable additional control measures identified that would provide significant net
environmental benefit without grossly disproportionate cost or risk to HSE, it is considered that the impacts
and risk of atmospheric emissions have been reduced to ALARP.

7.6.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 7-13.

Table 7-13: Demonstration of acceptability for atmospheric emissions

Acceptability

il Acceptability Criteria Demonstration

Criteria P y

Codes and Is the impact or risk being managed in Impacts and risks associated with atmospheric

Standards accordance with relevant Australian or emissions will be managed in accordance with
International legislation, Ministerial Conditions or | relevant legislation, and codes and standards
standards? (e.g. MARPOL and Marine Orders).

Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a

Sustainable principles of ESD? manner that is consistent with its Charter

Development values and Code of Business Conduct. In

(ESD) determining the level of acceptability of the

light emissions of the LWI vessel in the field,
and guided by the Charter value of
Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.
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Demonstration

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSEQO-HX-
STD-00001) and HSEC Management Systems?

Atmospheric emissions associated with the
activity will be in compliance with BHP policies
and management systems and will be
consistent with activities authorised for areas
adjacent to a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 7-12.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

controls that can be implemented to further
reduce the impact or risk?

been assessed (Table 7-12), additional
controls were considered but were found not to
be practicable in further reducing the impacts
and risks of atmospheric emissions without a
gross disproportionate sacrifice. BHP
considers that the residual risk of atmospheric
emissions has been demonstrated to be
ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
so, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity (Section 5) and no
stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The impact and risk assessment determined that atmospheric emissions from the LWI vessel represents a low
residual risk rating. The LWI activities are located in an area where atmospheric emissions will disperse and
rapidly assimilate with the surrounding environment and will not result in a potential impact to the environment
or human health of greater than minor.

Atmospheric emissions from hydrocarbon combustion for vessel use in Australian waters are permissible
under Marine Order 97 (Marine Pollution Prevention — Air Pollution). BHP is satisfied that when the accepted
controls are implemented that the impact and residual risk of atmospheric emissions to the environment is
considered ‘ALARP’. Furthermore, the adopted controls are considered to be consistent with good oilfield
practice/ professional judgement and environmental best practice. The atmospheric emissions associated with
vessels will comply with all relevant laws, codes and standards, as well as BHP Charter and HSEC
Management Systems. All relevant controls were considered as part of the ALARP assessment, and no other
reasonable additional controls were identified that would further reduce the impacts and risks of atmospheric
emissions without a gross disproportionate sacrifice.

BHP is satisfied that when the accepted controls are implemented that the impacts and residual risk of
atmospheric emissions are considered ‘ALARP’ and that adherence to the performance standards will manage
the impacts and risks of atmospheric emissions to an acceptable level.
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7.6.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental
Performance
Outcome

No unplanned gas
emissions as a
result of venting
from the well.

Environmental Performance Standard

PS7.6.1

Offshore Petroleum and Greenhouse Gas
Storage (Resource Management and
Administration) Regulations, 2011:
Accepted Well Operations Management
Plan (WOMP) (PYAIMS-PS-0005);
Pyrenees Well Integrity Management
System (PYAIMS-PS-0005-0002):

Pyrenees wells, of which Crosby-3H1 is one,
are managed in accordance with approved
WOMP, which includes well integrity
management to prevent the risk of unplanned
hydrocarbon releases.

Measurement Criteria

Acceptance letter from NOPSEMA
demonstrated WOMP Accepted by regulatory
prior to commencement of well intervention
activities.

PS 7.6.2

Offshore Petroleum and Greenhouse Gas
Storage (Safety) Regulations: Accepted
Vessel Safety Case:

Venting gas volumes are limited through
standard operating procedure and task
covered in approved Vessel Safety Case.

Audit/ vessel inspection records demonstrate
standard operating procedure for venting off of
hydrocarbon gas volumes and task covered in
approved Vessel Safety Case.

Fuel combustion
emissions and
incineration will be
in compliance with
MARPOL 73/78
Annex VI and
Marine Order
requirements to
restrict emissions to
those necessary to
perform the
activities.

PS 7.6.3

Annex VI of MARPOL 73/78 and Marine
Order 97 (Marine Pollution Prevention — Air
Pollution (as applicable to vessel class),
detailing requirements for:

e Current International Air Pollution
Prevention (IAPP) Certificate, as
appropriate to vessel class.

e Use of low sulphur fuel.

e Equipment containing ozone-depleting
substances (ODS) shall be maintained
and, in the case of a vessel having
rechargeable systems containing ODS, an
ODS Record Book shall be maintained on

Records demonstrate vessel has a valid
International Air Pollution Prevention
Certificate (IAPP).

Fuel delivery receipts indicates only low
sulphur fuel.

An ODS Record Book (where applicable) is
current and maintained.

board.
e No discharge of ODS.
PS7.6.4 Pre-start inspection shows maintenance has

Contractor has PMS to ensure all engines and
power generation equipment, compressors
and machinery on the vessel are maintained.

been satisfactorily completed as scheduled on
PMS.
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7.7 Routine and Non-Routine Discharges

7.7.1 Summary of Risk Assessment and Evaluation

Source of Risk

Potential Impact

AUSTRALIAN PRODUCTION UNIT

Severity Factor

o

o

o
=
[J
=
—

Residual Risk

Acceptability

Routine Routine planned Localised and temporary reduction
vessel discharge of sewage, in water quality adjacent to the
discharges grey water, putrescible discharge point associated with
(food), desalination brine, minor increases in nutrlent_s, 10 N/A ) Tolerable
cooling water, and deck salinity, temperature and oily water/
and bilge water to the chemical residues.
marine environment from
the LWI vessel.
Routine and | Discharge of control Localised and temporary reduction
non-routine | fluids or other chemicals in water quality adjacent to the
discharges such as hydraulic fluids discharge point associated with
during LWI and greases (and well kill | hydrocarbon and chemical 10 N/A U
activities brine as contingency). contaminants causing adverse
toxicity effects.

7.7.2 Source of Risk
Routine Vessel Discharges

During the activity, the LWI vessel will generate and routinely discharge to the marine environment treated
sewage, grey water, putrescible (food) wastes and desalination brine, cooling water, bilge water and deck
drainage.

Sewage, Grey Water and Food Waste

The volume of sewage, grey water and food wastes generated by the vessel is directly proportional to the
number of persons on-board the vessel. The total volume of sewage and grey water generated by the vessel
(if fully manned) is estimated to be in the order of 2 m2 per day and 30 m? per day respectively. Food waste
generated is typically 1 L per person per day. This scale of discharge falls within the scope of the Environment
Plan Reference Case — Planned Discharge of Sewage, Putrescible Waste and Grey Water (National Energy
Resources Australia, 2017).

Desalination Brine Reject from Reverse Osmosis

Potable water is produced on-board the vessel using reverse osmosis (RO) machinery. RO is a membrane-
technology filtration method that removes salt molecules and ions from seawater by applying pressure to the
solution when it is on one side of a selective membrane. The result is that a brine solution with salinity elevated
by approximately 10% is retained on the pressurised side of the membrane and the potable water is allowed
to pass to the other side.

Cooling Water

Seawater is used as a heat exchange medium for the cooling of machinery engines on some vessels; others
use air cooling. Seawater is pumped on board the vessel, passes through heat exchangers and is
subsequently discharged from the vessel with temperature elevation in the order of 2 to 5°C. Seawater used
for cooling is dosed with chlorine following intake and discharged with low residual chlorine concentrations that
are rapidly diluted by prevailing water currents.
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Deck Drainage

No wastes contaminated with hydrocarbons or chemicals will be routinely discharged from the vessel deck
drains. Drainage from areas of a high risk of hydrocarbon or chemical contamination will be managed to ensure
that it has an oil content of less than 15 ppm prior to overboard discharge or sent to shore for disposal.

Rainfall and wash down of the decks may result in minor quantities of chemical residues, such as detergent,
oil and grease entering the deck drainage system and being possibly discharged overboard.

Routine and Non-Routine Discharges During Well Intervention Activities

The flush return system (described in Section 3.74) provides a means of flushing the lubricator contents back
to the hydrocarbon-handling package on the deck of the LWI vessel. All circulation into and out of the well is
always via a closed-loop system, such that fluids from flushing operations are not discharged to the marine
environment.

During the LWI activities there are planned discharges to the marine environment of various control fluids and
chemicals such as hydraulic fluids, grease and calcium wash (refer to Table 3-4).

Unplanned discharges of chemicals and minor hydrocarbon spills (such as well kill brine should well kill
capability be required) are discussed in Section 8.6).

Subsea Control Fluids

Subsea valves are controlled hydraulically using fluid under pressure to adjust the position of the valve. The
operation and testing (opening and closing) of valves on the XT and SID will result in the release of hydraulic
control fluids. Volumes released to the marine environment are estimated to be small (<10 ml per valve).
Hydraulic fluids are used extensively in the petroleum industry and an industry-standard water-based blend
with additives.

Grease

Standard operation of the SID will lead to small volumes of non-toxic grease being released to the environment
from grease injection head.

Marine Growth Removal from XT

Marine growth removal from the subsea XT may require the use of calcium wash chemicals (scale dissolvers)
to aid in the removal of encrusted calcareous marine growth from connectors on the wellhead.

7.7.3 Environmental Impact Assessment
Routine Vessel Discharges

Sewage, Grey Water and Food Waste

The potential impacts associated with sewage, grey water and food waste discharges from vessels are
discussed in detail in the Environment Plan Reference Case (National Energy Resources Australia, 2017).

The impacts and risks from routine vessel discharges are considered to fall within the scope of this description
since:

e The volume and types of discharge are consistent with the Reference Case limitations;

e The discharges will not affect a (State or Commonwealth) marine reserve or occur within 3 nm of a
World Heritage Property, National Heritage Place, Wetland of International Importance or the Great
Barrier Reef Marine Park; and

e The discharges are not inconsistent with management documentation for any EPBC Act listed
threatened or migratory species.

Studies of moving vessels have shown very high dispersion rates for effluents (Loerh et al., 2006). Given the
small discharge volumes, the short duration of activity and the open water location, the potential environmental
impact and risk from routine vessel discharges is considered to be low.
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These discharges will be quickly dispersed and diluted such that any temporary change in water quality will be
limited to the vicinity of the discharge point for a very short time. The operational area is located more than
12 nm from land, which is beyond the distance required by Marine Order 96 (Marine Pollution Prevention —
Sewage) 2009 and Marine Order 95 (Marine Pollution Prevention — Garbage) 2013 at which untreated sewage
may be discharged.

Brine Reject from Reverse Osmosis

The brine solution will be quickly dispersed and diluted to undetectable levels within a few metres of the
discharge point. Given the relatively low volume of discharge, the relatively low increase in salinity and the
open ocean environment, the discharge of desalination brine stream is considered to have an insignificant
environmental effect.

Cooling Water

When discharged to sea the cooling water will be subject to turbulent mixing and loss of heat to the surrounding
waters. The area of detectable increase in seawater temperature is likely to be less than 10 m radius. The
impact of cooling water discharge is considered to be insignificant.

Deck Drainage

Due to the small volumes of deck drainage, the very low levels of contaminants likely to be entrained in the
discharge and the rapid dilution and dispersal that will result in the open ocean, the environmental effects will
be temporary and localised. The discharge of deck drainage is considered to have a negligible environmental
effect.

Routine and Non-Routine Discharges During Well Intervention Activities

Subsea Control Fluids and Grease

The release of small volumes of control fluids and grease will result in a temporary and localised reduction in
water quality through contamination of the water column in the vicinity of the release source point, resulting in
potential adverse toxicity effect to marine biota. Given the low volumes discharged and the limited number of
release events, the potential impacts are expected to be very localised with only a slight impact on the marine
environment due to rapid dilution.

Marine Growth Removal from XT

The calcium wash chemicals to be used are biodegradable and readily disperse in seawater. The release of
calcium wash chemicals will result in a temporary and localised reduction in water quality through
contamination of the water column in the vicinity of the release source point, resulting in potential adverse
toxicity effect to marine biota. Given the volumes discharged, the potential impacts are expected to be very
localised with only a slight impact on the marine environment due to rapid dilution.

Summary

Threatened or Migratory Fauna and Local Fauna

As discussed in the sections above, all planned discharges will have a limited discharge extent localised to the
area around the source point, with rapid dilution occurring due to the deep waters, the offshore ocean
environment and the volumes of discharges involved. Reduction in water quality will be limited to the
operational area with potential adverse effects to marine biota as a result of chemical toxicity.

The operational area overlaps with BIAs for humpback whales, pygmy blue whales, and flatback turtles and
as such these species may be encountered within the operational area. Marine fauna within the operational
area are likely to be transient, however they may be affected if they come in direct contact with a release (i.e.
by passing through the immediate discharge area). If contact does occur with any marine fauna, it will be for a
short duration due to rapid dispersion, such that exposure time may not be of sufficient duration to cause a
toxic effect. Given the small volumes of discharges, the water depth of release and the rapid dilution, the
likelihood of ecological impacts to these marine fauna is considered to be highly unlikely.

BHP has considered information contained in recovery plans, approved conservation advice and threat
abatement plans published by the DoEE. The Recovery Plan for Marine Turtles in Australia (DoEE, 2017)
identifies chemical discharge as a relevant threat to marine turtles. The proposed activity is not inconsistent
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with recovery plan for marine turtles, as impacts and risks associated with planned discharges were considered
in the Environmental Risk Assessment, and a range of control measures were identified and adopted that align
with the intent of the recovery plan, as detailed below.

Protected and Significant Areas
The operational area does not intersect any Commonwealth or State marine parks or KEFs.
Socio-Economic Receptors

No impacts to commercial or recreational fisheries are expected.

7.7.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 7-14). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 7-14: Routine and non-routine discharges — ALARP assessment summary

Hierarchy Control Measure Accept/ Performance
of Control Reject Standard
Substitute None identified N/A N/A -
Engineer Sewage treatment and | Accept | Controls based on legislative requirements must PS7.7.1
discharge equipment be accepted.
on-board to treat Control is feasible, standard practice with
sewage and reduce minimal cost. Benefits outweigh any cost
impact to the sacrifice

environment and
maintained in good
working order.

Separate None identified N/A N/A -
Administrate | Vessel will comply with | Accept | Controls based on legislative requirements must PS7.7.2

the MARPOL 73/78 be accepted.

Annex |, IV and V, and Control is feasible, standard practice with

Marine Orders (as minimal cost. Benefits outweigh any cost

appropriate to vessel sacrifice.

class):

Marine Order 91

(Qil).

Marine Order 95

(Garbage)

Marine Order 96

(Sewage)

Environmental Accept | Control is feasible, standard practice with PS7.7.3

awareness induction minimal cost. Benefits outweigh any cost

provided to all vessel sacrifice.

crew to advise of
waste management
requirements.

Deck cleaning Accept | Control is feasible, standard practice with PS7.7.4
products planned to be minimal cost. Benefits outweigh any cost
release to sea from sacrifice.

the vessel meet the
criteria for not being
harmful to the marine
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Hierarchy

of Control

Control Measure

environment according
to MARPOL Annex II.

Accept/

Reject

Reason

AUSTRALIAN PRODUCTION UNIT

Performance
Standard

Chemical selection
and assessment
process.

Accept

All chemicals are reviewed and approved
through BHP Hazardous Materials Procedure to
ensure suitable for discharge overboard.

Control is feasible, standard practice with
minimal cost. Benefits outweigh any cost
sacrifice.

PS7.7.5

Additional Control Measures Considered

Eliminate

Routine vessel wastes
(i.e.greywater) stored
on-board and
transferred to shore for
onshore treatment and
disposal.

Reject

Health and safety risks associated with the
storage of routine vessel wastes on-board.
Owing to the short duration of the activity,
transfers not practicable and increase the risk of
spills/ leaks and risk to personnel during transfer
operations. Additional costs involved in transfers

disproportionate to the environmental benefit
gained given the rapid dilution in offshore waters
and low potential impact from routine vessel
discharges.

ALARP Summary

The risk assessment and evaluation has identified a range of control measures that when implemented are
considered to manage the impacts and risks of routine and non-routine discharges during the activity. The on-
board treatment and management of routine vessel discharges to the marine environment are consistent with
the EP Reference Case (National Energy Resources Australia, 2017), all relevant codes and standards and
are considered to be the most environmentally sound method of disposal compared to on-board storage and
transport back to shore for disposal at suitable waste facilities. Fluids from flushing operations are not
discharged to the marine environment, and are stored on-board the vessel for onshore disposal.

Based on the use and volumes of routine and non-routine discharges will be either limited and unlikely to cause
significant environmental harm, or will be of a nature not considered to pose significant risk to the receiving
environment; the impact and risk was assessed as Tolerable and cannot be reduced further. With the
implementation of appropriate management controls and with no other additional controls or alternatives
available that would offer a net environmental benefit, it is considered that the impacts and risk of routine and
non-routine discharges to the marine environment have been reduced to ALARP.

7.7.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 7-15.

Table 7-15: Demonstration of acceptability for routine and non-routine discharges

Acceptability

Acceptability Criteria Demonstration

Criteria

Codes and
Standards

Is the impact or risk being managed in
accordance with relevant Australian or
International legislation, Ministerial Conditions or
standards?

non-routine discharges will be managed in
accordance with relevant legislation (e.g.
Protection of the Sea (Prevention of Pollution
from Ships) Act 1983), and codes and
standards (e.g. MARPOL, Marine Orders).

Impacts and risks associated with routine and

Ecologically
Sustainable

Is the proposed impact consistent with the
principles of ESD?

BHP undertakes petroleum activities in a
manner that is consistent with its Charter
values and Code of Business Conduct. In
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Acceptability

Criteria

Development
(ESD)

Acceptability Criteria

AUSTRALIAN PRODUCTION UNIT

Demonstration

determining the level of acceptability of the
routine and non-routine discharges in the field,
and guided by the Charter value of
Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSE0O-HX-
STD-00001) and HSEC Management Systems?

Routine and non-routine discharges
associated with the activity will be in
compliance with BHP policies and
management systems and will be consistent
with activities authorised for areas adjacent to
a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 7-14.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

controls that can be implemented to further
reduce the impact or risk?

been assessed (Table 7-14), additional
controls were considered but were found not to
be practicable in further reducing the impacts
and risks of routine and non-routine discharges
without a gross disproportionate sacrifice. BHP
considers that the residual risk of routine and
non-routine discharges has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
s0, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity. Stakeholder concerns have
been considered for routine and non-routine
discharges, and no additional controls have
been identified.

Acceptability Summary
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The acceptability of the treated sewage, grey water and macerated food waste discharges that will be
generated during the LW1 activities is described in the Reference Case (National Energy Resources Australia,
2017). For the other vessel discharges, including brine, cooling water, oily water and deck drainage,
consideration has been given to the potential cumulative effects of different liquid discharges from multiple
sources. The environmental impacts associated with these planned discharges during the LWI activities are
considered to have a negligible impact on the marine environment.

BHP is satisfied that when the accepted control measure are implemented that the impact and residual risk of
planned of routine discharges to the environment is considered ALARP. Furthermore, the adopted control
measures are considered to be consistent with good oilfield practice/ professional judgement and
environmental best practice. Routine discharges will comply with all relevant laws, codes and standards, as
well as the BHP Charter and HSEC Management Systems. All relevant controls were considered as part of
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the ALARP assessment, and as no other reasonably practicable additional controls were identified that would
further reduce the impacts and risks of routine discharges without a grossly disproportionate sacrifice; the
impacts and risks are therefore considered reduced to ALARP. BHP undertakes petroleum activities in a
manner that is consistent with the APPEA Principles of Conduct and hence the principles of ESD. Stakeholders
have been consulted about the LWI activities and no concerns regarding this aspect have been raised. BHP
undertakes regular consultation with relevant stakeholders about its operations/ activities providing them with
sufficient and reasonable opportunities to raise any new concerns or issues for the duration of this activity. On
this basis, it is considered that impacts and risks of routine discharges will be managed to an acceptable level.

7.7.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental

Performance
Outcome

Environmental Performance Standard

Measurement Criteria

Routine and non-

routine discharges
are in accordance
with Marine Orders

PS7.7.1

Vessel will comply with MARPOL 73/78
Annex I, IV and V, and Marine Orders, as
appropriate to vessel class:

Marine Order 91 (Pollution Prevention — Oil)
Marine Order 95 (Pollution Prevention —
Garbage)

Marine Order 96 (Pollution Prevention —
Sewage)

Waste records maintained in compliant
Garbage Record Book or manifests, including
transport, treatment, recycling and disposal.

Audit and inspection records show waste is
managed in accordance with MARPOL Annex
V and Marine Order 95.

Current IOPP certificate in place for vessel in
accordance with Marine Order 91.

Oil Record Book is in place in accordance with
Marine Order 91.

Records demonstrate vessel has valid
International Sewage Pollution Prevention
(ISPP) Certificate in accordance with MARPOL
Annex IV and Marine Order 96.

PS7.7.2

Environmental awareness induction provided
to all vessel crew to advise of waste
management requirements.

Induction attendance records demonstrate that
environmental awareness inductions have
been conducted for vessel crew, including
waste management information.

PS7.7.3

Deck cleaning products planned to be released
to sea from the vessel meet the criteria for not
being harmful to the marine environment
according to MARPOL Annex Il

Audit and inspection records show deck
cleaning products meet MARPOL Annex Il
requirements.

Planned subsea
discharges are
ALARP and
acceptable

PS7.7.4

BHP Hazardous Materials Acquisition
Environmental Supplement (AO-HSE S-
0002):

Where Offshore Chemical Notification Scheme
(OCNS) rating of D or E or a CHARM rating of
Silver or Gold rated chemicals with no
substitution warning intended for liquid
discharge are used, no further control required.

If other non-rated chemicals intended for liquid
discharge are used, or rated chemicals with a
substitution warning, chemical selection
procedures described in Hazardous Materials
Acquisition Environmental Supplement (AO-
HSE S-0002) will be followed.

Documentation showing that chemicals
discharged to the marine environment are
ranked D or better on OCNS ranked list or
Silver or better on CHARM rating with no
substitution warning.

Where chemicals are to be discharged to the
marine environment are not D/ E rated through
OCNS or Gold/ Silver rated through CHARM,
or rated chemicals with a substitution warning,
then documented evidence to show that
Hazardous Material Procedure has been
followed.
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7.8 Waste Management

7.7.7 Summary of Risk Assessment and Evaluation
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Source of Risk Potential Impact > = g =
.: q) -c
) = D 3
g | - g g
A 04
Waste Waste (hazardous and Increase waste to landfill.
management non-hazardou_s) Addltlo_nal usage of onshore waste 10 N/A i Tolerable
generated during vessel reception facilities
activities

7.8.1 Source of Risk

Offshore vessels produce a variety of solid wastes, including domestic and industrial wastes. These include
aluminium cans, bottles, paper and cardboard, scrap steel, chemical containers, batteries, and medical wastes.
These materials could potentially impact the marine environment if discharged in significant quantities.

Waste is segregated on-board the LWI vessel and stored in designated skips and waste containers. Wastes
are segregated into the following categories:

e Non-hazardous waste (or general waste);
e Hazardous waste; and

e Recyclables (further segregation is conducted in line with practices at existing BHP operations in the
region).

Non-Hazardous Waste

General non-hazardous waste include general domestic and galley waste and recyclables such as scrap
materials, packaging, wood and paper and empty containers. Volumes of non-hazardous waste generated on
the vessels are generally low.

Hazardous Waste

Hazardous wastes are defined those wastes that are or contain ingredients harmful to health or the
environment. Hazardous wastes likely to be generated on-board the vessel includes oil contaminated materials
(e.g. sorbents, filters and rags), chemical containers and batteries. The volumes of hazardous wastes
generated are relatively small.

7.8.2 Environmental Impact Assessment

Improper management of wastes may result in pollution and contamination of the environment. There is also
the potential for secondary impacts (ingestion and/ or entanglement) on marine fauna that may interact with
wastes such as packaging and binding materials, should these enter the ocean.

All waste (hazardous and non-hazardous) generated during the well intervention activities will be transported
to and managed appropriately by third parties. Environmental impacts associated with onshore disposal relate
to the small incremental increase in waste volumes received at the onshore licensed waste recycling and/or
disposal sites. The environmental impacts associated with waste disposal onshore are anticipated to be low
because of the minor quantities involved and recycling of some materials.

Accidental loss overboard of single items or units of waste may impact the environment through a reduction in
water quality, or present a hazard to marine fauna, depending on the waste involved. Given the small volumes
of waste generated and the management in place to prevent loss overboard (e.g. covers on skips/bins), the
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risk of impact is considered to be low. No significant environmental impacts are anticipated because of the
minor quantities involved and the localised area of impact.

7.8.3 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 7-16). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 7-16: Waste management — ALARP assessment summary

Hierarchy Accept/ Performance
o Sl Control Measure Reason Sencer
Eliminate None identified N/A N/A -
Substitute None identified N/A N/A -
Engineer None identified N/A N/A -
Separate Consider the waste Accept | Controls based on legislative requirements must PsS7.8.1
management be accepted.
hierarchy to eliminate, Control is feasible, standard practice with
reduce, recycle or minimal cost. Benefits outweigh any cost
reuse in lieu of sacrifice.

disposal in the
management plan.

Administrate | Develop and Accept | Controls based on legislative requirements must PS7.8.1
implement a waste be accepted.
management plan for Control is feasible, standard practice with
managing waste minimal cost. Benefits outweigh any cost
generation, transport sacrifice.
and disposal.
Vessel will comply with | Accept | Controls based on legislative requirements must PS7.81
the MARPOL 73/78 be accepted.
Annex Il and V, and Control is feasible, standard practice with
Marine Orders (as minimal cost. Benefits outweigh any cost
appropriate to vessel sacrifice.
class):

Marine Order 94
(Packaged Harmful
Substances).
Marine Order 95
(Garbage)

Additional Control Measures Considered

None identified.

ALARP Summary

The risk assessment and evaluation has identified a range of control measures that when implemented are
considered to manage the impacts and risks of waste management on the LWI vessel during the activity. The
generation of solid hazardous and non-hazardous waste is unavoidable. No additional or alternative
management procedures have been identified that would reduce the environmental impacts and risks
associated with waste management, as such it is considered reduced to ALARP.
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7.8.4 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 7-17.

Table 7-17: Demonstration of acceptability for waste management

Acceptability

Criteria

Acceptability Criteria

Demonstration

Codes and Is the impact or risk being managed in Impacts and risks associated with waste
Standards accordance with relevant Australian or management will be managed in accordance
International legislation, Ministerial Conditions or | with relevant legislation (e.g. Protection of the
standards? Sea (Prevention of Pollution from Ships) Act
1983), and codes and standards (e.g.
MARPOL, Marine Orders).
Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a
Sustainable principles of ESD? manner that is consistent with its Charter
Development values and Code of Business Conduct. In
(ESD) determining the level of acceptability of waste

management, and guided by the Charter value
of Sustainability, BHP has identified, assessed

and controlled risks associated with this
activity to minimise environmental impacts.

BHP considers that this approach is consistent

with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSEOO-HX-
STD-00001) and HSEC Management Systems?

The management of solid waste will be in
compliance with BHP policies and
management systems and will be consistent
with activities authorised for areas adjacent to
a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

controls that can be implemented to further
reduce the impact or risk?

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 7-17.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

been assessed (Table 7-17), additional

controls were considered but were found not to

be practicable in further reducing the impacts
and risks of waste management without a
gross disproportionate sacrifice. BHP
considers that the residual risk of routine
vessel discharges has been demonstrated to
be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
s0, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity (Section 5) and no
stakeholder concerns have been raised
regarding this aspect.
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Acceptability Summary

The disposal of hazardous and non-hazardous solid waste occurs onshore in full accordance with all regulatory
requirements. BHP has procedures in place for verifying contractors’ management of waste and the storage
of wastes on-board vessels and for onshore disposal by waste removal contractors. BHP is satisfied that when
the accepted controls are implemented that the impact and residual risk of solid waste management to the
environment is considered ALARP. Furthermore, the adopted controls are considered to be consistent with
good oilfield practice/ professional judgement and environmental best practice.

The management of solid waste will comply with all relevant laws, codes and standards, as well as BHP
Charter and HSEC Management Systems. All relevant controls were considered as part of the ALARP
assessment, and as no additional controls were identified, the impacts and risks of solid waste are considered
reduced to ALARP.

BHP undertakes petroleum activities in a manner that is consistent with the APPEA Principles of Conduct and
hence the principles of ESD. Stakeholders have been consulted about the LWI activities and no concerns
regarding this aspect have been raised. BHP undertakes regular consultation with relevant stakeholders about
its operations/ activities providing them with sufficient and reasonable opportunities to raise any new concerns
or issues for the duration of this activity. On this basis, it is considered that impacts and risks associated with
waste management will be managed to an acceptable level.

7.8.5 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental

Performance Environmental Performance Standard Measurement Criteria
Outcome
No unplanned PS7.8.1 Waste records maintained in compliant
release of Vessel will comply with MARPOL 73/78 Garbage Record Book or manifests, including
hazardous and non- | Apnex Il and V, and the following Marine transport, treatment, recycling and disposal.
hazardous solid Orders, as appropriate to vessel class:

waste to the marine

environment. Marine Order 94 (Pollution Prevention —

Waste | q Packaged Harmful Substances) Audit and inspection records show waste is
in&;tscc?c;rsdr;r?gssv?th Marine Order 95 (Pollution Prevention — managed in accordance with MARPOL 73/78
Garbage) Annex Il and V, and Marine Orders 94 and 95

Iegls_late (as appropriate to vessel class).
requirements and

Vessel Waste
Management Plan.
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8 Environmental Assessment: Unplanned Events

This Section of the EP presents the environmental impact and risk assessment and environmental
performance outcomes, environmental performance standards and measurement criteria for the vessel-based
LW1 activities based on the methodology described in Section 6.

8.1 Risk Assessment and Evaluation

The purpose of this Section is to address the requirements of Regulations 13(5), 13(6) and 13(7) by providing
an assessment and evaluation of all the identified risks and impacts associated with the petroleum activity and
associated control measures that will be applied to reduce the impacts and risks to ALARP and an acceptable
level.

The environmental aspects and sources of risk identified during the ENVID process were divided into planned
activities (i.e. routine operations) and unplanned (i.e. incidents) events. Section 7 presents the impact and risk
assessment for the planned activities. The seven unplanned events identified are presented below and
Table 8-1 provides a summary of the events/risks, environmental aspects affected and the risk assessment
and evaluation that are discussed in the following sections.
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Table 8-1: Summary of the environmental risk and impact analysis for unplanned events

Value Potentially at Risk / Impact

Socio-Economic

AUSTRALIAN PRODUCTION UNIT

Risk Assessment & Evaluation

Environmental
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8.3 Hydrocarbon release — Loss of well containment
Hydrocarbon release due to loss of well pressure
integrity management X X X X X X X X 100 | 0.03 3 Tolerable
8.4 Hydrocarbon release — Loss of flowline inventory
Dropped object on flowlines resulting in subsea . N 10 0.03 0.3 Tolerable
release of hydrocarbons
8.5 Hydrocarbon release — Vessel collision
Vessel collision resulting in surface release of MDO H ‘ X ‘ X X X X H X X X H 30 0.03 ‘ 0.9 ’ Tolerable
8.6 Unplanned discharges — Chemicals and Minor Hydrocarbon Spills
Minor spills/ leaks of chemicals and hydrocarbons H ‘ X ‘ X H H 10 0.1 ‘ 1 ’ Tolerable
8.7 Unplanned discharges — Solids
Dropped solid objects overboard from vessel H X ‘ X ‘ X H H 10 0.1 ‘ 1 ’ Tolerable
8.8 Marine fauna interaction
Vessel interactions/ strike with marine fauna H ‘ ‘ X H H 10 0.03 ‘ 0.3 ‘ Tolerable
8.9 Introduction of invasive marine species
Biofouling of vessel and submersible equipment, or
through ballast water exchange % 100 | 0.03 s JGleiagie
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8.2 Worst-Case Spill Scenarios

8.2.1 Scenario Context

Several unplanned events may occur during the well intervention activities, resulting in the potential for large-
scale releases of hydrocarbons (i.e. incidents or emergencies). Worst-case credible spill scenarios were
identified through the environmental impact and risk assessment process and a series of workshops. The

following scenarios were identified:

e Subsea release of hydrocarbons from the Crosby-3H1 production well; and

e Subsea release of hydrocarbons from a flowline resulting from a dropped object; and

e Surface release of marine diesel oil (MDO) from a vessel collision.

Table 8-2 presents the worst-case hydrocarbon spill scenarios identified. Each of these scenarios is discussed

further in this Section, along with non-credible scenarios that were discounted.

Scenario

Hydrocarbon
Type

Worst-case
Maximum Spill
Volume

Comment

Table 8-2: Summary of worst-case hydrocarbon spill scenarios

Oil Spill

Modelling?

EP
Section

Subsea release of volime modelled with
crude oil from a loss Crude: 1,930 m® - .
. ) highest flow potential
of containment from | Crosby crude (Gas: 2.058 MMscf) . Yes 8.3
the Crosby-3H1 over 21 days SEEES Ol [EZ ]
lateral 2 (L2) open to
well.
flow.
Subsea release of
crude oil from Ravensworth 204 m? over Maximum credible
subsea flowline due volume based on loss No 8.4
crude 1 hour . .
to rupture from of inventory of flowline
dropped object.
Surface release of Maximum credible
LAIDO) ol U] (S Marine diesel volume based on
rupture on LWI i 186 m? over 1 hour | fuel tank Yes 8.5
vessel due to vessel ol argest bl
o capacity on LWI vessel.
collision.

Loss of Containment — Crude Oil

A ‘Loss of Containment’ workshop was held on 23 January 2020 to identify the scenarios that could result in a
subsea hydrocarbon release to the marine environment during well intervention. The workshop included BHP
representatives from Drilling, Subsea, Production Engineering, Projects and HSE departments, and LWI vessel
contractor subject matter experts. The workshop covered the following:

e Overview of:
o The production equipment and current status of the Crosby-3H1 well.
o Proposed LWI vessel and subsea intervention equipment to be used.
o Operational steps of the work scope being undertaken.

e A detailed review of each operational step, using barriers diagrams to show the established barriers, and
to understand the potential means for a loss of containment.

e An evaluation of the potential scenarios that could lead to a loss of containment for each of the operational
steps, and if a release was possible, the relative size of any release.
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e Further identification if any scenario was considered credible given the location and preventative and
mitigative control measures that would be in place through industry, BHP and vessel contractor standards
and practices.

e The steps that would be taken to halt the release and an expected timeline to implement those steps.

The workshop did not risk assess the scenarios. In addition, the establishment of the well barriers from
production and initial cleaning of the well were not included in the assessment as no removal of barriers or
well intervention will have taken place at that point.

Loss of Containment during Intervention

Reservoir modelling by BHP has demonstrated that the Crosby-3H1 well cannot sustain flow with both laterals
open (i.e. prior to installation of the plug). This is because at expected reservoir conditions (pressure, water
cut), the lower lateral (L1) is unable to flow against the hydrostatic backpressure without gas lift. The higher
pressure L1 over pressures the upper lateral (L2), such that with both laterals open, the well is unable to flow
due to the high hydrostatic back pressure in the well. The upper lateral (L2) intersects a marginally lower
pressure part of the reservoir, with significantly lower water content, which results in a lower hydrostatic
backpressure, and capacity to flow without gas lift.

The workshop ascertained that the worst-case scenario that could result in a subsea hydrocarbon (crude oil)
release to the marine environment during well intervention was during wireline operations, and the
wireline/slickline breaks or is released/pulled from the toolstring weak-point. This may occur if the tooling
becomes stuck downhole (from restrictions or debris), or through operator error when recovering the toolstring
into the subsea lubricator. This would most likely occur at restrictions in the well including surface controlled
subsurface safety valve (SCSSV), the multi-lateral junction, XT and SID during running of plugs. Any
hydrocarbon release would only occur after the plug is installed (with L1 isolated), and there were issues with
the establishment of available barriers through:

e Loss of surface control systems resulting in operational failure of the rams and gate valve on the SID;
and

e The ROV is unable to launch to close the rams and gate valve on the SID; and
e The SCSSV flapper or SID rams fail to close and seal due to wire obstruction.

If all identified barriers were inoperable or failed, then the check valve in the subsea lubricator would be
exposed to wellbore fluids and its failure to check would then open the well to the environment through 0.32"
bore above the check valve during E-line operations or 0.12" during slickline operations. The resulting release
from the 0.32" bore would be 92 m®/day (578 bbl/day) of crude oil and 0.098 MMscf/day of gas (Table 8-2 and
Table 8-4). The exposure period for potential continuous flow from the reservoir is from installation of the plug
(approximately 2 days into the well intervention campaign). The Crosby reservoir is normally, or slightly under
pressured and coupled with the highly restrictive nature of the smaller 0.12" orifice means the well would be
unable to support continuous flow. Crosby reservoir fluids have a high saturation pressure, which will result in
a gas column forming in the tubing above a small oil column. This column will equilibrate to reservoir pressure,
building a pressure at the SID higher than the seawater hydrostatic and thus result in a low rate intermittent
gas leak.

In summary, a sustained release requires all of the following:

e The lower lateral (L1) to be isolated (i.e. the plug has been installed); AND
e Wire/cable to be broken or pulled from weak-point; AND

e |nability to close the SID BOP rams and gate valve (through obstruction of the toolstring/wire, or loss of
controls system, or ROV is unable to launch); AND

e The SCSSV flapper or SID rams fail to close (through obstruction by the toolstring/wire); AND
e The check valve in the subsea lubricator (designed to arrest flow if wire ejected) fails to check.

e The impact and risk assessment for this scenario is presented in Section 8.3.
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Loss of Containment — Flowline Inventory

During the well intervention activities, the LWI vessel will be operating in the proximity of operationally active
subsea infrastructure. Consequently, there is the potential for a dropped object (during lifting) or loss of control
of a suspended load to land onto subsea infrastructure and result in damage to (severing/ rupture) to a
production flowline or production jumper leading to a subsea release of hydrocarbons (crude oil).

The amount released will be the volume of the flowline/jumper between established barriers on the well.
Established barriers on the SID or the XT would not be affected by the dropped object due to their relative
potential (i.e. not exposed).

The impact and risk assessment for this scenario is presented in Section 8.4.
Loss of Containment — MDO

During the well intervention activities, the physical presence of the LWI vessel on location presents a collision
risk with other passing vessels. The worst-case scenario is a collision resulting in a rupture of the LWI vessel
fuel tank causing the release of MDO to the marine environment. A vessel collision could occur due to poor
weather, human error or vessel navigation/ equipment failure. Based on a review of the LWI vessel fuel tank
plan, the worst-case maximum credible volume of MDO that could be released to the marine environment is
conservatively estimated to be 186 ms.

The impact and risk assessment for this scenario is presented in Section 8.5.
Non-Credible Scenarios

A number of scenarios were considered by BHP during the Loss of Containment Workshop but determined
non-credible; these are detailed below. Note: BHP’s Loss of Containment Workshop evaluated the potential
scenarios that could lead to a loss of containment for each of the operational steps in well intervention, and if
a release was possible. The workshop assessment (BHP, 2020b) provides the complete list of scenarios
evaluated; those described below relate to potential scenarios that occur only after the plug/straddle was
installed (with L1 isolated).

Loss of Containment — Flow through the 2.06" Outlet on Lower SID

During standard wireline operations, a loss of containment through the 2.06" outlet on the lower SID was not
considered a credible scenario due to the failure mode requiring following:

e A dropped object causing damage to the 2" outlet pipe. This is not credible as the 2" outlet pipe and the
flange are protected within the substantial framework structure of the lower SID.

e Failure of the 2 1/6" API flange or pipework through a material failure or damaged caused during assembly.
This is not credible given the history of design, QA management systems and application, along with the
pressure testing regime onshore and offshore (before and during deployment).

Other ports that enter the SID body were also considered and discounted based on similar rationale.

Loss of Containment — Venting Residual Gas From XT

After establishing on the Crosby-3H1 well and testing the SID, any trapped pressure in the area beneath the
internal tree cap (ITC) and above the tubing hanger is vented via a tree cap test (TCT) line through controls
umbilical to remove residual gas from gas lift operations and to allow removal of crown plug in the internal tree
cap (ITC). During venting, a failure in the dedicated umbilical line has the potential for a small volume of
residual gas/hydrocarbons present within the tree cavity to be released to the marine environment.

This scenario occurs when the SID has been established onto the well with all relevant barriers tested, and
the usual production well barriers are still in place, being the ITC, tubing hanger plugs and annulus master
valve and wing valve. It should be noted that at this point, BHP’s reservoir modelling demonstrates with the
plug/straddle not installed in L1, any failure of the systems described would not produce a continuous flow
from the well.
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8.2.2 Discharge Duration — Loss of Well Containment

As mentioned previously above, one of the aims of the Loss of Well Containment Workshop was to identify
the steps that would be taken to halt the release of a worst-case discharge from a loss of well containment and
to ascertain an expected timeline to implement those steps. It is important to understand the discharge
durations of the multiple options available prior to arriving at the final conservative period of 21 days being
required to stem flow, as this information is used in the oil spill modelling (Section 8.2.3).

The estimated times described in Table 8-2 were initially discussed and agreed during the workshop and
affirmed with follow-up review as required. The scenarios were separated into two distinct options:

e the LWI vessel is still operable and available for intervention directly to address the situation, or

e the LWI vessel is unavailable and mobilisation of a second vessel with ROV capability is required to
address the situation.

Use of the LWI vessel was further separated with consideration given to whether it remained connected to the
well via the SID or it had moved away and would need to re-establish fluid communication paths to the well
via either the SID or through the gas lift annulus.

Being still connected to the SID offers several short-term options with high chance of success. Priority of
methods to use will be detailed in well control procedures:

1. Closure of the SCSSV can be initiated immediately through venting of control pressure maintaining it
open — whilst not classed as a full barrier this would, as a minimum, significantly reduce flow if
unobstructed.

2. Kill well through bullheading of fluids into reservoir via the already established well service line circulation

path. This would involve pumping kill weight fluid as per detailed well kill procedures.

3. Pressure retaining cap: The Loss of Well Containment Workshop identified the most likely point of
release on the SID as being the ball check valve in the wireline mandrel/GIH should wire be
removed/ejected. In line with capping the well through direct mechanical methods, a specially designed
and tested cap (Figure 8-1) will be available on the vessel to be deployed with ROV and placed over the
mandrel and locked in place. This will stem any leak emanating from the wireline mandrel/GIH.
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Figure 8-1: Pressure retaining cap

4. Kill well through bullheading of fluids into reservoir via an alternative access point, should access
through the well service line be unavailable or ineffective. A 2" bore flexible downline will be deployed
from the vessel, and connected to the SID establishing new fluid access points to the well:

e Through an ROV mateable stab into a permanently plumbed 2" hard line and valving on the lower SID,
with two alternative flanged access points into the SID and wellbore.

e Connection of an additional flying lead from the SID pipework into the gas lift line on the production flow
base of the well, accessing the wellbore via the crossover valve in the XT or directly into the production
annulus.

5. Closure of wireline rams or gate valve through ROV override, should the rams not operate under the
normal hydraulic functionality.

These are all classified as short-term solutions, taking half a day or less with high chance of success. This
estimated time is based on steps being very closely related to standard operations and with contingency
procedures in place.

One final option considered with the LWI vessel still operable and connected to the well is via the tree cap test
(TCT) line. This is accessed through the umbilical and XT controls pipework via a small diameter bore which
enters the annulus side of the XT. The longer duration involved with this well kill route is due to the low pump
rates achievable given bore size.

The longest durations to halt any continuous flow were calculated in the workshop to be 14 and 21 days
(Table 8-2).

The 14-day duration considers the requirement to mobilise a second vessel to the field, including the fitting of
an ROV along with a launch and recovery system, on the assumption that the existing LWI vessel is
incapacitated and unable to assist with operations. Drawing on previous experience where vessels have been
mobilised with similar capability for infield work, BHP considers 14 days is conservative. This initial mobilisation
would comprise equipment necessary to manipulate manifold, XT and SID valves to allow the well to be killed
via the production flowline from the FPSO.
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The 21-day duration accounts for similar vessel mobilisation as above with a further 7 days added to account
for additional mobilisation of equipment to allow access directly onto the well to perform well kill using the same
access points as detailed above in bullet 4.

This worst-case discharge duration of 21 days to halt the continuous flow from the well is considered highly
conservative due to the quantity of barriers and control measures that must fail to initiate the ultimate control
measure. Further information on ‘Source Control — Well Intervention’ is provided in Section 9.4.1 and the
Crosby-3H1 OPEP (Appendix G).
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Table 8-3: Worst-case schedule to gain well control based on implementation of control measures

Control Measures

- Time to
Owner

Close Surface Controlled Subsurface Safety Valve

(SCSSV):

LWI vessel operable . Immediate
Halt flow from well through venting pressure from

control line on vessel to enable SCSSV close.

Kill well (by bullheading):

Halt flow from well by pumping well kill fluid through 0.25 days
the well service lines via two entry points on the SID ’
to displace existing well fluids with well kill fluid.

LWI vessel operable

Kill well (by installation of pressure retaining cap):

Halt flow from well by installation of a specifically 0.25 days
designed pressure retaining cap (Figure 8-1) to upper
section of SID lubricator.

LWI vessel operable

Kill well (by bullheading via vessel deployment of

2" flexible line):
LWI Vessel Halt flow from well by pumping well kill fluid from the
Response vessel via access line mounted onto lower SID and

accessed from a 2" flexible line deployed from the

vessel with two access points to the well:
LWI vessel operable o o . 0.5 days
e Via 2" well service line in the lower SID connecting

to the well bore at bottom of SID.

¢ Via gas lift line on production flowbase - The same
2" well service line can be diverted via additional
pipework on the SID and a flexible jumper to the
gas lift line on the production flowbase.

Kill Well (by annulus Kill):

Halt flow from well by pumping well kill fluid from the 1.5 days
vessel via well access from the annulus side of XT '
through the small bore tree cap test (TCT) line.

LWI vessel operable

LWI vessel operable, but | Close Valves (ROV deployment):

has drifted off location Halt flow from well through vessel deployment of ROV 0.5 days
(approx. <50 m) to close valves on SID.
Kill well (via FPSO):
FPSO . S
Response _ Halt rovx_/ from wel! by pumping well kill fluid from the
(Pyrenees LWI vessel inoperable FPSO via production flowline. 14 days
Venture) This requires deployment of an alternative vessel with
ROV capability to control the XT.
Kill well (via alternate vessel):
Alternate _ Halt flow from the well through deployment of
L LWI vessel inoperable alternative vessel with ROV capability to kill the well 21 days

(same sequence as steps above initiated by vessel
above, with the exception of Steps 2 and 5).

Other Alternative Control Measures

e Multiple access points for well kill will allow options should access be blocked.
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8.2.3 Oil Spill Modelling Overview

Spill modelling was carried out using SINTEF’s Oil Spill Contingency and Response (OSCAR) System (Version
11.0.1). OSCAR is a system of integrated models that quantitatively assess the fate and transport of
hydrocarbons in the marine environment, as well as evaluate the efficacy of response measures (Reed et al.,
2001; Reed et al., 2004).

OSCAR provides an integrated hydrocarbon transport and weathering model that accounts for hydrocarbon
advection, dispersion, surface spreading, entrainment, dissolution, biodegradation, emulsification,
volatilisation and shoreline interaction.

Three-dimensional (3D) OSCAR modelling was undertaken in stochastic mode (total of 120 realisations per
scenario) with start dates spaced approximately fortnightly over a five year period. Inputs into the model were
sourced from HYCOM (regional ocean currents, temperature and salinity profiles), TPXO7.2 (tidal currents)
and NCEP/NCAR (regional winds).

OSCAR enables simulation of a hydrocarbon release scenario in deterministic mode (i.e. a scenario is
simulated with one start date with spatial results available at fixed time intervals over the duration of the
simulation) or stochastic mode (i.e. a scenario is simulated a number of times with varying start dates, and the
results are outputted spatially in a probabilistic manner).

Table 8-4 provides the details on the model input specifications for the modelled scenarios.

Table 8-4: Model input specifications

Parameter Subsea Crude Spill (well) Surface MDO Spill

Crosby-3H1 well at:

Location 114°05'42.504" E
21°32'43.063" S

Depth of spill (m) 1671 Sea surface
Total depth at location (m) 197 197
Hydrocarbon type Crosby crude oil Marine diesel oil
Liquid release volume 1,930 m? 186 m®
Liquid release rate 91.9 m¥/day -
Gas release volume 58,275 sm?® (2.058 MMscf) -
Gas release rate 0.098 MMscf/day -
Release duration 21 days Instantaneous
Number of realisations (runs) 120
Timing of release risk period All months

Note 1: Water depth based on release point on SID

Weathering Modelling

Modelling for both the MDO spill and the loss of containment scenarios, included a preliminary analysis of the
hydrocarbon weathering using the SINTEF Oil Weathering Model. The model predicts the weathering (i.e.
mass balance partitioning) of hydrocarbons under steady-state metocean conditions. Weathering simulations
were run for constant wind speeds of 1 m/s (low winds), 5 m/s (moderate winds) and 10 m/s (high winds). The
simulations were based on a test case of 100 m? of hydrocarbon release instantaneously onto the sea surface.

Deterministic Modelling

OSCAR enables simulation of a hydrocarbon release scenario in deterministic mode (i.e. a scenario is
simulated with one start date with spatial results available at fixed time intervals over the duration of the
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simulation). OSCAR also includes functionality for simulating the effectiveness of response measures such as
dispersant application.

For the subsea crude oil spill scenario, the 120 stochastic realisations were evaluated for the following criteria
in order to select individual realisations for more detailed deterministic modelling:

e Greatest accumulation of oil on shorelines above 100 g/m?
e  Minimum arrival time of oil to shorelines above 100 g/m?
e Maximum length of oiled shoreline above 100 g/m?

Three stochastic realisations were selected to run in OSCAR’s deterministic mode to characterise shoreline
loading and the mass balance of the released oil in the marine environment (e.g. proportion of released oil lost
to decay or volatilisation, remaining as droplets).

In addition, the realisation with the highest accumulated shoreline mass of oil above the moderate threshold
(100 g/m?) was selected run in deterministic mode with the inclusion of a subsea dispersant injection (SSDI)
plan. For this scenario, SSDI involves injecting dispersant into the flow via a pre-existing line that connects the
LWI vessel and the SID. The model was set to commence SSDI 4 hours after the start of the subsea crude
release, to allow for decision-making and approvals to implement, with an application rate of 1:100 (1 part
dispersant to 100 parts liquid crude) and a dispersant efficacy of 75%. In addition, the deterministic realisation
was run for a 2-day release duration, which is considered to be a more likely timeframe for halting the release
(refer to previous Section 8.2.2 and Table 8-3). The 2-day release duration assumes the same daily release
rate of crude oil as the 21-day release scenario, but reduces the total volume of oil released down to 183.8 m?).
Dispersant application was set to be continuous from hour 4 until the end of week 2 (for the 21-day release
scenario) or the end of day 2 (for the 2-day release scenario). To determine the fate of the oil, the model was
set to run for 56 days in total i.e. a further 35 days following the 21-day release scenario, and a further 54 days
following the 2-day release scenario.

SSDI is configured in OSCAR by reducing the oil-water interfacial tension parameter, which has the effect of
causing the liquid oil to break up into smaller droplets during release. The oil-water interfacial tension was
reduced by half for oil treated by SSDI (i.e. for 75% of the oil), on the basis of advice provided by SINTEF
(GHD, 2020).

8.2.4 Hydrocarbon Properties

Generally, the crude oil produced from the Pyrenees reservoirs (Crosby, Ravensworth, Stickle, Tanglehead
Wild Bull [upper Pyrenees] and Moondyne) has very similar properties, which is a heavy crude (API 19) with
some dissolved methane (25 to 30%). There are very small quantities of lighter hydrocarbons and no hydrogen
sulphide (H2S) within the well streams. However, there is minor potential for reservoir souring to occur over
time as produced formation water injection volumes increase. Up to 2.2% COz2 is present in the well streams.
All of the Pyrenees crude oils can be classified as Group Ill oils under the International Tanker Owners Pollution
Federation (ITOPF) classification system, with the Moondyne crude assessed as the most persistent. Data
collected on the well fluids suggest the reservoir hydrocarbons were expelled from mature sediments that were
deposited under sub-oxic (probably marine) conditions.

Table 8-5 and Table 8-6 provides summary of characteristics for the hydrocarbons relevant to the worst-case
spill scenarios identified. Selection of appropriate hydrocarbon analogues were selected from the SINTEF Oil
Library that provides the best match to the specified hydrocarbons.

Properties of Crude Oil

BHP provided GHD with the laboratory report for Pyrenees crude, which is a similar oil to Crosby crude, and
was used to further inform the selection of a hydrocarbon analogue to represent the crude oil for spill modelling
purposes.

Martin Linge Crude 13C was selected from SINTEF’s oil library as the crude analogue. A comparison of the
whole oil properties for Crosby crude, Pyrenees crude and SINTEF’s Martin Linge Crude 13C (Table 8-5)
indicates a close match between the three crude oil. While the asphaltene content of Martin Linge Crude 13C
is lower than Croshy crude, the approximate three-fold higher wax content is compensatory for this aspect.
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Direct comparisons of the viscosity are not possible because of the large variation in measurement
temperatures across the oils. However, the key thing to note is the difference in temperatures at which the
viscosity measurements are recorded. Crude oils can vary in viscosity significantly as the temperature changes
(i.e. high temperature = low viscosity, and vice versa). The reference temperature for SINTEF’s Martin Linge
Crude 13C is quite cold (13°C), whereas the Croshy crude and Pyrenees crude reference temperatures are
warm (63°C and 40°C respectively), so large viscosity differences would be expected.

A comparison of the distillation curves of Martin Linge Crude 13C and Pyrenees crude (note, no distillation
data are available for Crosby crude) are presented in Figure 8-2. The distillation curve is derived from
laboratory tests to determine the percentage of hydrocarbon evaporated (recovered) when heated to various
temperatures (or ‘cuts’). Lighter oil components evaporate under lower temperatures, whereas heavier oil
components have a greater tendency to remain in liquid state, requiring higher temperatures to evaporate.
This is analogous to oil weathering in the marine environment, whereby lighter components have a higher
tendency to evaporate, dissolve or decay, and heavier components tend to persist as liquid hydrocarbon for
extended durations. The distillation curve therefore provides a reasonable prediction of the relative proportions
of hydrocarbon components that will have rapid rates of weathering and the relative proportions that will persist.
The comparison of the distillation curves of Martin Linge Crude 13C and Pyrenees crude indicates excellent
agreement, which suggests similar weathering patterns are likely occur in the marine environment. Further, as
Pyrenees is a similar oil to Crosby Crude, Martin Linge Crude 13C is considered an appropriate analogue for
use in the oil spill modelling.

Table 8-5: Crosby crude, Pyrenees crude oil and SINTEF’s Martin Linge Crude 13C properties

SINTEF:

Parameter Crosby Crude Oil * Pyrenees Crude Oil 2 Martin Linge Crude

13C
API Gravity 19.42 19.3 20.73
Wax Content (%) 0.2 0.5 0.66
Pour Point (°C) <-24 -30 -36
Asphaltene (%) 0.2 0.5 0.11
Specific Gravity 0.9376 0.9384 0.93
Viscosity (cP) 19 @ 63°C 59.13 @ 40°C 294@ 13°C

Note 1: Data from Core Laboratories (2003)
Note 2: Data from Intertek (2011)
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Figure 8-2: Comparison of the boiling point curves for Pyrenees crude and
the SINTEF’s crude analogue (Martin Linge Crude 13C)

Properties of Marine Diesel Oil

Marine diesel is a moderate eight, moderately persistent oil in the marine environment. The International
Tanker Owners Pollution Federation (ITOPF) and the Australian Maritime Safety Authority (AMSA) (2015)
categorise diesel as a moderate group Il hydrocarbon. For the MDO spill modelling, Marine Diesel (IKU) was
selected from the SINTEF oil library to represent MDO. A summary of the marine diesel oil properties is
provided in Table 8-6.

Table 8-6: Marine diesel oil properties

Marine Diesel Oil

Parameter (data from SINTEF’s
Marine Diesel IKU)

API Gravity 0.843
Wax Content (%) 0.05
Pour Point (°C) -36
Asphaltene (%) 0.05
Specific Gravity 36.4
Viscosity (cP) 3.9 @ 20°C
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8.2.5 Pyrenees Crude Oil Toxicity Assessment

Toxicity tests of Pyrenees crude were undertaken on a broad range of taxa of ecological relevance for which
accepted standard test protocols are well-established. These ecotoxicology tests are mainly focused on the
early life stages of test organisms, when organisms are typically at their most sensitive to hydrocarbons. The
toxicity tests were conducted on eight mainly tropical species, representatives from five major taxonomic
groups and four trophic levels (Table 8-7).

Samples of Pyrenees crude were sent to a laboratory for ecotoxicological studies. The laboratory-based
toxicity tests used a range of water-accommodated fraction (WAF) concentrations of weathered and
unweathered crude oil to expose the different test organisms. Aliquots of the Pyrenees crude oil sample were
weathered using the Mackay Chamber Testing techniques for a 24 hour weathering period, with a wind speed
of 6.6 m/s (12.8 knots) and water temperature of 25°C.

Table 8-7: Trophic descriptions, analytical methods and test-end points for toxicity tests

Toxicity Test D(;rsrgﬁgtlicon Test Duration Test-End Point
Microalgae Planktonic pri
primary . .

(Isochrysis aff. galbana) producer (&l el Ceis
Macroalgae . o )
(Ecklonia radiata) Primary producer 72 h Germination Chronic
Sea urchin ; - ;
(Heliocidaris tuberculata) Grazer 1 h 20 min Fertilisation rate Chronic
Sea urchin Larval )
(Heliocidaris tuberculata) Grazer 72h development Chronic
Milky oyster

) Filter feeder 48 h =EnEl Chronic
(Saccostrea echinata) development
Amphipod :
(Milita plumulosa) Predator 96 h Survival Acute
Fish larvae (barramundi) .
(Lates calcarifer) Predator 7d Imbalance Chronic
Fish larvae (barramundi) Predator 74 Biomass (dry Chronic
(Lates calcarifer) weight)

The results of the Pyrenees crude toxicity tests are presented in Table 8-8. The assessment used the BurrliOZ
program to analyse the concentration at which no observed effects were observed (NOEC). This is considered
the most conservative measure of toxicity in that it is the lowest concentration that no test organisms are
affected. Outputs from BurrliOZ were used to plot species sensitivity distributions (SSD) to derive the
concentration that protects 95% of species with 50% confidence. Analysis by the BurrliOZ programme is
designed to utilise NOEC values derived from chronic toxicity tests to provide high reliability trigger values.
The ANZECC/ARMCANZ (2000) guidelines state: “The use of chronic NOEC data or equivalent in the model
to derive high reliability trigger values, rather than an effect level (e.g. LOEC or LCsg), provides an additional
degree or assurance that the 95% protection level with median confidence give adequate protection to the
environment.”

The NOECs of unweathered Pyrenees crude ranged from 116.5 to 889 ppb (Table 8-8). The 95% species
protection trigger value of the unweathered Pyrenees crude was 94.00 ppb (Table 8-9). According to the
GESAMP (2002) classification, unweathered Pyrenees crude has low chronic aquatic toxicity.

The NOECs of the weathered Pyrenees crude ranged from 140 to 734 ppb (Table 8-8). The Pyrenees crude
weathered for 24 hours, was slightly more toxic than the unweathered Pyrenees crude, with a 95% species
protection trigger value of 21.44 ppb (Table 8-9). According to the GESAMP (2002) classification, weathered
Pyrenees Crude has moderate to low chronic aquatic toxicity.
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Table 8-8: Summary of toxicity tests for unweathered and weathered Pyrenees crude (ppb)

BurrliOZ Input
Value

ECso or ICso

3 3 3 3

Toxicity Test S D S D < 3 < =
= ) = @ = @ < @
I = IS = © = o =
¢ 5 ¢ g ¢ g ¢ 5
E 2 g 2 g 2 g 2

Microalgal growth 663 330 290 140 383.7 544.1 290 140

Macroalgal germination

success >889 773 889 261 >889 773 889 261

Sea urchin fertilisation >604 770 604 330 >604 731.8 604 330

Sea urchin larval

development 233 330 116.5 140 259.2 239.1 116.5 140

Milky oyster larval

development 233 770 116.5 330 348.8 698.4 116.5 330

Amphipod survival >604 330 604 140 >604 224.3 >60.4* 22.43
Fish larvae (barramundi)

imbalance >757 >734 757 734 >757 >734 757 734

Fish larvae (barramundi) >757 >734 757 734 >757 >734 757 734

growth (biomass)
* Value not used in BurrliOZ calculations

Table 8-9: Trigger values derived from species sensitivity distribution curves for unweathered and
weathered Pyrenees crude

Treatment Level of Species Protection Derived Trigger Value for
TRH Concentrations (ppb)

Unweathered Pyrenees crude 95% 94.00

Weathered crude (for 24 hours) 95% 21.44

Both the unweathered and the weathered Pyrenees crude were more toxic to sea urchin larval development
and less toxic to fish relative to the other tests. The weathered Pyrenees crude was more toxic to macroalgal
germination, oyster larval development and amphipod survival than the unweathered crude. Other studies
have shown that even after the more toxic volatile fractions have evaporated, the heavier components that
remain are still potent toxicants. Studies undertaken to assess the ecotoxicological effects of the WAF of crude
oil and condensate from Santos’ Cooper and Eromanga basins, found that the toxicity to five freshwater
species was highly variable. When expressed in terms of initial total petroleum hydrocarbons (TPH), the toxicity
of the compounds was similar for fresh crude, aged crude and aged condensate, but much higher than fresh
condensate. When expressed as in terms of load of production concentration (g/L), aged and fresh
condensates were similar in toxicity but higher than aged and fresh crude. Weathering had little effect on the
toxicity of crude oil but significantly increased the toxicity of condensate. This higher toxicity may be due to the
greater proportion of hydrocarbons of chains 10 and above and that photo activation and increased solubility
of these hydrocarbons may also have contributed (Santos, 2003).
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8.2.6 Hydrocarbon Exposure Values

As described in Section 4.1, the spatial extent of the EMBA has been derived using stochastic hydrocarbon
fate and transport modelling of the worst-case hydrocarbons spills. To present this large amount of simulated
data in a meaningful way and to inform the impact and risk assessment and environmental management
actions, appropriate hydrocarbon exposure values were applied to each of the hydrocarbon components.
NOPSEMA recommends the selection of hydrocarbon exposure values that broadly reflect the range of
consequences that could occur at various concentrations (NOPSEMA, 2019).

The crude spill EMBA shown in Figure 4-1 was defined using low exposure values (Table 8-12). These low
exposure values may not be ecologically significant but they are adequate for identifying the full range of
environmental receptors that might be contacted by hydrocarbons (NOPSEMA, 2019). In this EP, the EMBA
defined by the low exposure values, was used to run the protected matters searches (Section 4.5).

To inform the impact and risk assessment, exposure values that may be representative of biological impact
were identified. These are called ‘moderate’ and ‘high’ exposure values (Table 8-12). The moderate and high
exposure values were modelled to identify receptors contacted and therefore potentially impacted in the event
of the worst-case spill scenarios identified.
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Table 8-10: Summary of exposure values applied in the hydrocarbon spill modelling

Exposure Type /

Exposure Value

Description

1 g/m?

Low:

It is recognised that 1 g/m? represents the practical limit of observing hydrocarbon sheens in
the marine environment. This exposure value is below the levels that would cause ecological
impacts, but is considered relevant to approximate the area of effect to socio-economic
receptors.

This exposure value has been used to define the spatial extent of the environment that may

be affected (EMBA) from surface hydrocarbons; and used to describe environmental
sensitivities within the EMBA.

Surface
(floating)
hydrocarbons

10 g/m?

Moderate:

This value is considered appropriate to assess ecological impact risk, as it is the estimate for
the minimum thickness of oil that will result in harm to seabirds through ingestion from
preening of contaminated feathers, or the loss of thermal protection of their feathers. This has
been estimated by different researches at 10-25 g/m? (Koops et al., 2004; French, 2009).
Furthermore, based on literature reviews on aquatic birds and marine mammals (Engelhardt,
1983; Clark, 1984; Geraci and St. Aubin, 1988; and Jenssen, 1994), the exposure value for
harmful impacts is 10 g/m?.

This exposure value is used to determine the risk of exposure that can cause adverse impact
to turtles, sea snakes, marine mammals and seabirds (NRDAMCME, 1996). Therefore, the
threshold of 10 g/m? was selected as a reasonable and conservative value to apply to the risk
evaluation with respect to surface oil.

50 g/m?

High:

This high exposure value for surface oil is above the minimum threshold observed to cause
ecological effect. At this concentration surface slicks would be clearly visible on the sea
surface.

10 g/m?

Low:
This low exposure value defines the area for potential socio-economic impacts (e.g. reduction
in aesthetic value of the area).

This exposure value has been used to define the spatial extent of the environment that may
be affected (EMBA) from shoreline hydrocarbons; and used to describe environmental
sensitivities within the EMBA.

Shoreline
(accumulated)
hydrocarbons

100 g/m?

Moderate:

The concentration for exposure to hydrocarbons stranded on shorelines is derived from
levels likely to cause adverse impacts to intertidal habitats and associated fauna. Studies
have reported oil thicknesses of 0.1 mm (100 g/m?) as the lethal exposure values for benthic
epifaunal invertebrates on intertidal habitats (rock, artificial, or man-made) and in intertidal
sediments (mud, silt, sand and gravel) (French-McCay et al., 2003; French-McCay et al.,
2004; French-McCay, 2009). It is also the impact threshold assumed for oiling of birds
(French-McCay et al., 2004).

This exposure value has been used to inform the risk evaluation with respect to accumulated
hydrocarbons and the threshold for shoreline response, based on possible clean-up options.

1,000 g/m?

High:
This low exposure value predicts area likely to require intensive clean-up effort.

Total
submerged
hydrocarbons
(entrained
plus
dissolved)

10 ppb

Low:

Total submerged hydrocarbons, also referred to as ‘total water-accommodated fraction’ or
entrained hydrocarbons, encompass oil droplets in the water column. Much of the published
scientific literature does not provide sufficient information to determine if toxicity is caused by
the dissolved or the entrained hydrocarbon component, but rather the toxicity of total
submerged hydrocarbons. Variation in the methodology of the water-accommodated fraction
may account for much of the observed wide variation in reported threshold values, which also
depend on the test organism, duration of exposure, oil type and the initial oil concentration.

Total oil toxicity acute effects of total oil as LC50 for molluscs range from 500 to 2,000 ppb. A
wider range of LC50 values have been reported for species of crustacea and fish from 100 to
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Exposure Type / Description

Exposure Value

258,000,000 ppb (Gulec et al., 1997; Gulec and Holdway, 2000; Clark et al., 2001) and 45 to
465,000,000 ppb (Gulec and Holdway, 2000; Barron et al., 2004) respectively.

The 10 ppb exposure value represents the very lowest concentration and corresponds with
the lowest trigger levels for total hydrocarbons in water recommended in the ANZECC water
quality guidelines for Australia (ANZECC, 2000).

This exposure value has been used to define the spatial extent of the environment that may

be affected (EMBA) from total submerged hydrocarbons; and used to describe environmental
sensitivities within the EMBA.

Moderate:

This exposure value is considered conservative in terms of potential sub-lethal impacts to
most species and lethal impacts to sensitive species based on literature for toxicity testing as
described above.

This exposure value has been used to inform the risk evaluation with respect to total
submerged hydrocarbons.

100 ppb

Low:

A large number of studies have been published describing the toxicities of hydrocarbons. The
common theme in findings it that the observed toxicity of crude and refined hydrocarbons is
primarily attributable to volatile and water-soluble aromatic hydrocarbons (monocyclic
aromatic hydrocarbons (MAHSs), naphthalenes and phenanthrenes) and polycyclic aromatic
hydrocarbons (PAH) of higher molecular weight.

Toxicity to aquatic organisms increases with time of exposure, such that organisms may be
10 ppb unaffected by brief exposures (acute) to the same concentration that is lethal at longer
exposures (chronic). Data from French-McCay (2002 and 2003) showed that species
sensitivity (fish and invertebrates) to dissolved aromatics exposure greater than 4 days (96-
hour LC50) under different environmental conditions varied from 6 to 400 ppb with an
average of 50 ppb.

This exposure value has been used to define the spatial extent of the environment that may
be affected (EMBA) from dissolved hydrocarbons; and used to describe environmental
sensitivities within the EMBA.

Moderate:

This exposure value approximates toxic effects, particularly sub-lethal effects to sensitive
species (NOPSEMA, 2019). French-McCay (2002) indicates that an average 96-hour LC50
of around 50 ppb could serve as an acute lethal threshold. For most marine organisms, a
concentration of between 50 and 400 ppb is considered to be more appropriate for risk
evaluation.

The exposure value for dissolved hydrocarbons has been established with reference to
ecotoxicological testing and hydrocarbon chemical analysis undertaken by BHP, on Pyrenees
crude oil. Toxicity tests of Pyrenees crude were undertaken on a broad range of taxa of

50 ppb ecological relevance for which accepted standard test protocols are well-established. These
ecotoxicology tests are mainly focused on the early life stages of test organisms, when
organisms are typically at their most sensitive to hydrocarbons. The toxicity tests were
conducted on eight mainly tropical species, representatives from five major taxonomic groups
and four trophic levels.

The results indicated that Pyrenees crude weathered for 24 hours, was slightly more toxic
than the unweathered crude. A derived 95% species protection trigger value of unweathered
Pyrenees crude was 94 ppb and 21.44 ppb for weathered Pyrenees crude (Jacobs, 2015).
Based on the results, an average exposure value of 50 ppb is considered appropriate for the
risk evaluation with respect to dissolved hydrocarbons.

Dissolved
hydrocarbons

High:
400 ppb This exposure value approximates toxic effects including lethal effects to sensitive species
(NOPSEMA, 2019).
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8.2.7 Potential Impacts of Hydrocarbons

To help inform the hydrocarbon spill impact and risk assessment, a summary of potential impacts to the
environmental values, sensitivities and receptors within the EMBA from exposure to hydrocarbons is provided
in Table 8-11; this information is drawn upon within the hydrocarbon risk assessment for each release
scenario.
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Table 8-11: A summary of potential impacts to environmental values, sensitivities and receptors within the EMBA from exposure to hydrocarbons

Marine fauna

The effects of hydrocarbons on plankton have been well studied in controlled laboratory and field situations. The different life stages of a species often
show widely different tolerances and reactions to oil pollution (Harrison, 1999). Usually the eggs, larval and juvenile stages will be more susceptible than
the adults. Surface and entrained oil could impact fish eggs and larvae due to entrainment in surface slicks. However, fish eggs and larvae are highly
dispersive and are carried significant distances by ocean currents. Any impacts to fish eggs and larvae are not anticipated to significantly impact on fish
populations.

Post-spill studies on plankton populations are few, but those that have been done have shown either no effects or temporary minor effects (Kunhold,
1978). The prime reason put forward to explain the lack of observed effects is that many marine species produce very large numbers of eggs and larval
stages to overcome natural losses (such as through predation by other animals; adverse hydrographical and climatic conditions; or failure to find a
suitable habitat and adequate food). Therefore, it is unlikely that any localised losses of eggs or larvae caused by a single oil spill event in the open
ocean, would have no discernible effect on the size or health of future adult populations in the area.

A possible exception to this would be if the oil spill were to coincide with, and be transported to, a mass synchronous spawning event, such as that
which is known to occur for corals over a four to five-day period in March/April (Simpson, 1985). Lethal and sub-lethal effects of water-accommodated
fractions of oils have been reported for coral gametes at much lesser concentrations than predicted for adult colonies (Simpson et al., 1993; Heyward et
al., 1994; Harrison, 1999; Epstein et al., 2000).

Recently spawned gametes and larvae may be especially vulnerable to oil spill effects since they are generally positively buoyant and would be
exposed to surface slicks. The potential consequences of this vulnerability, in the unlikely event of a worst-possible release event occurring, would be
mitigated by the very large numbers of eggs and larvae released (as discussed above).

Plankton
(including
phyto/
zooplankton,
larvae, fish

eggs)

Near the sea surface, fish are likely to able to detect and avoid contact with surface slicks and as a result, fish mortalities rarely occur in open waters
from floating oils (Scholz et al., 1992; Kennish, 1997). Pelagic fish species are therefore generally not highly susceptible to impacts from hydrocarbon
spills. Demersal fish species living and feeding on or near the seabed in deeper waters are not likely to be affected by surface and entrained oil in open
waters. Likewise, most reef fish are expected to occur at water depths significant enough to be unaffected by surface oil; whereas reef fish in shallow
waters (<10 m) and sheltered embayments are at greatest risk from surface oil (Law et al., 2011), particularly if they are territorial and unlikely to leave
their habitat.

Within the moderate exposure value area of the EMBA, the shallower intertidal reef areas around the Ningaloo Reef and Muiron Islands are considered
Fish, sharks to include fish habitats most sensitive to surface oil. Potential direct impacts may include gill contamination, enlarged livers, fin erosion, metabolic stress,
and rays reduced production survival of eggs and larvae and reduced survival and growth of recruits (Giari et al., 2012; Theodorakis et al., 2012).

(including Potential impacts to pelagic fish species include smothering and coating of gills and epidermal areas by suspended oil droplets that could potentially
commerual lead to reduction in oxygen exchange efficiency, irritation and infection. Fish may also ingest entrained oil or contaminated food leading to physiological
species) impacts. The toxicity of dispersed hydrocarbons to fish species has been the subject of a large number of laboratory studies. In general, fish mortalities
and/or ecosystem level impacts are rarely observed following oil spills, as for example, evidenced by the lack of any shifts in species composition or
abundance of coastal fishes following the Deepwater Horizon spill in the Gulf of Mexico (Fodrie and Heck, 2011). There are various possible
explanations for a buffering of effects of surface oil exposure including fish mobility, avoidance behaviour and/or foraging ecology (Peterson et al., 1996,
Edgar et al., 2003). Exposure to dissolved hydrocarbons from crude oil may delay embryo development in some fish potentially prolonging their
susceptibility to mechanical damage as well as increased levels of mortality (Carls and Thedinga, 2010).

While fish, sharks and rays do not generally break the sea surface, individuals may feed near the surface for short periods. The probability of prolonged
exposure to a surface slick by fish, shark and ray species is low.
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Receptor

Impacts of hydrocarbon on sensitive receptors at the moderate exposure values

Whale sharks have a broad distribution in tropical and warm temperate seas. In Australian waters, they are known to aggregate at Ningaloo Reef and in
the Coral Sea. The whale shark is a migratory fish and only visits Australian waters seasonally. Within the moderate exposure value area of the EMBA,
whale sharks are common within the waters adjacent to the Ningaloo Marine Park during their spring and autumn distribution.

Whale sharks feed on plankton, krill and fish bait near or on the water surface and they are often observed swimming near the surface during seasonal
aggregations, evidence from tracking studies undertaken at the Ningaloo Marine Park and at other international locations indicate that whale sharks can
dive to great depths (~700 metres) and that they can remain away from the surface for long periods. As such, it is possible that they may come into
direct contact with surface oil or hydrocarbons in the water column during their known aggregation around Ningaloo coast.

Marine
mammals

Marine mammals (whales, dolphins and dugongs) come to the sea surface to breathe air. They are therefore theoretically vulnerable to exposure to oil
spill impacts caused by contact with hydrocarbons at the sea surface. Whales and dolphins are smooth-skinned, hairless mammals so oil tends not to
stick to their skin and since they do not rely on fur for insulation, they will not be as sensitive to the physical effects of oiling.

Small doses of oil have been shown to cause acute fatal pneumonia in mammals when aspirated. Studies on effects of petroleum vapours on terrestrial
mammals and seals showed (in cases of prolonged exposures and high concentrations) absorption of hydrocarbons in organs and other tissues, and
damage to the brain and central nervous system. However, short-term inhalation of petroleum vapours at concentrations similar to those found in
oceanic oil spills may not be necessarily detrimental either in terms of structural tissue damage or respiratory gas exchange.

Ingested oil, particularly the lighter fractions, can be toxic to marine mammals. Ingested oil can remain within the gastro-intestinal tract and be absorbed
into the bloodstream and thus irritate and/or destroy epithelial cells in the stomach and intestine. Dispersed oil is unlikely to cause any effect to marine
mammals due to the low toxicity of dispersed oils, low period of exposure that could occur and the low dosage of oil that may be received.

The way whales and dolphins consume their food may well affect the likelihood of their ingesting oil. Baleen whales (such as humpback whales), which
skim the surface, are more likely to ingest oil than toothed whales, which are ‘gulp feeders’ (Etkin, 1997). Spilled oil may also foul the baleen fibres of
baleen whales, thereby impairing food-gathering efficiency or resulting in the ingestion of oil or oil-contaminated prey. Baleen whales may therefore be
vulnerable to oil if feeding. Weathered oil residues from an oil spill event may persist for long periods, causing a potential risk to baleen whales’ feeding
systems. It should be noted that adult humpback whales, which are seasonally present and relatively abundant in the region, are not thought to be
feeding during their migration through the region.

The most common whale species in the North West Shelf region is the humpback whale (Megaptera novaeangliae) which migrates through the region,
during their movement along the Western Australian coast. Humpback whale migration in this region is characterised by three directional phases, these
are:

° Northbound phase — starts June, peaks July and tapers off by early August;

° Transitional phase (peak numbers expected at this time) — occurring late August and early September; and

° Southbound phase — occurring early August until the end of November (this phase is segmented by 2-3 week delay in appearance of peak
numbers of cow/calf pods after the main migratory body has passed).

The moderate exposure value area of the EMBA extends over known migratory paths for the humpback whale and the pygmy blue whale. In the

northwest region, the pygmy blue whale migrates along the 500 m to 1,000 m depth contour on the edge of the continental slope. The northbound

component of this migration takes place from May to mid-August, with a peak in July-August, and the southbound component occurs from late October
to November December, with a few isolated individuals moving south in January.

Data capture during the Deepwater Horizon (DWH) response efforts showed that bottlenose dolphins, a species also common throughout the EMBA,
were subject to adrenal gland disease and dysfunction as a result of the DWH spill (Deepwater Horizon Natural Resource Damage Assessment
Trustee, 2016).
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The strong attraction to specific areas for breeding, feeding or resting may result in animals coming into contact with the noxious presence of
hydrocarbons. The nearest such area is Exmouth Gulf, which is used as a resting area by humpback whales during the southern migration. The
modelling of oil spill trajectories indicates no oil at the moderate exposure values would enter the Gulf in the event of a large-scale spill.

Dugongs are common in several locations within moderate exposure value area of the EMBA particularly where there are seagrass beds such as the
Ningaloo coastline and the Muiron Islands, although not in the numbers seen in further south in Shark Bay.

No information is available regarding the susceptibility or sensitivity of dugongs to hydrocarbon spills. Dugongs that come into contact with floating
hydrocarbons as they come to surface to breathe would be at risk from direct contact potentially causing skin lesions and irritation of mucous
membranes (such as those in the nose, throat and eyes). Entrained and dispersed oil is unlikely to cause any effect to dugongs due to the low toxicity,
low period of exposure that could occur and the low dosage of oil that may be received, although indirect effects may occur from impacts of
hydrocarbons on their food source (refer to seagrass beds below).

Marine reptiles

Turtles: Marine turtles are vulnerable to the effects of hydrocarbon spills at all life stages (eggs, post hatchlings, juveniles and adults) whilst in the water
or onshore (NOAA, 2010); however, there is little documented evidence of the effect of hydrocarbons on turtles. Should turtles make contact with a spill,
the impact is likely to include oiling of the body as well as irritations caused by contact with eyes, nasal and other body cavities and possibly ingestion or
inhalation of toxic vapours (Jones, 1986). Post-mortem investigations on dead loggerhead turtles from the Mediterranean implicated oil as a cause of
death in a number of cases (Gramentz, 1988). In these cases, tarballs were found in the mouth and gastro-intestinal tract of the turtles, suggesting
ingestion of tarballs as a possible cause of death.

Direct contact of marine turtles with hydrocarbons and exposure from hydrocarbons may lead to the following problems:

° Digestion/absorption of hydrocarbons through food contamination or direct physical contact, leading to damage to the digestive tract and other
organs;

° Irritation of mucous membranes (such as those in the nose, throat and eyes) leading to inflammation and infection;

° Eggs may be contaminated and inhibit their development or lead to developmental defects in hatchlings, either due to oil on the nesting beach or
through transference from the adult turtles whilst laying the eggs; and

° Hatchlings, after emerging from the nests, may become oiled as they make their way across the beach to the water.

Within the moderate exposure value area of the EMBA, important areas for marine turtles that may be exposure to hydrocarbons in a large scale spill
include the North West Cape of the Ningaloo coast and the Muiron Islands. Turtle nesting on beaches at these locations may be vulnerable through the
shoreline accumulation of oil. In addition, in the nesting season (September to May for green and loggerheads, and July to May for hawksbill turtles),
adult turtles will tend to aggregate in the inter-nesting areas adjacent to the nesting beaches, increasing the vulnerability of turtles in this area in the
event of a hydrocarbon spill due to greater turtle densities. Eggs may become directly exposed to hydrocarbons as a result of female turtles becoming
oiled from surface oil exposure or when crossing shorelines, resulting in the transfer of hydrocarbons to eggs during nest preparation and laying, which
may in turn effect embryo development or lead to embryo mortality (NOAA, 2010).

Newly hatched turtles entering the water from nesting beaches are likely to be highly susceptible to oiling from either shoreline accumulated oil or
surface oil, however impacts would be highly seasonal and limited to the periods when hatchlings emerge from the nests 6-8 weeks following nesting by
adults.

Seasnakes: Several species of seasnake are known to occur in the moderate exposure value area of the EMBA. The sensitivity of seasnakes to
hydrocarbon spills has been poorly studied. It is expected that susceptibility will be due to their need to surface in order to breathe. Seasnakes also
have the ability to breathe through cutaneous respiration (Heatwole, 1999). Surface oil may coat the skin, impairing respiration. Seasnakes may also be
susceptible to toxic effects through ingestion of contaminated prey items, however laboratory testing has shown Pyrenees crude to have a very low
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toxicity and contains a low proportion of the more toxic light end components, it is predicted that any interface with hydrocarbons is unlikely to cause an
impact to significant numbers given the widespread distribution of this fauna group within the NWS.

Seabirds and
shorebirds

Birds exposed to hydrocarbons may suffer a range of internal and external health effects. Direct contact with hydrocarbons and exposure from
hydrocarbons has the potential to cause the following:

° Oiled feathers affecting the ability of the birds to fly and those birds on the sea surface may suffer from loss of buoyancy and drown or die from
hypothermia;

° Skin irritation or ulceration of eyes, mouth or nasal cavities;

° Internal effects from poisoning or intoxication through ingestion, preening and ingestion of oil via their prey items;
° Reduced reproduction ability;

o Reduction in the number of eggs laid;

° Decreased shell thickness; and

o Disruption of the normal breeding and incubating behaviours.

The surface oil component poses the greatest risk of impact to seabirds due to the amount of time they spend on or near the sea surface. Individuals
are at risk of lethal or sub-lethal physical and toxic effects due to external exposure (oiling of feathers) and ingestion, especially those close to the
source point where concentrations are at their highest. Even small quantities of feathers contaminated by oil can be lethal, causing hypothermia and
reduced buoyancy (O’Hara and Morandin, 2010). Seabirds are less likely to be affected by entrained and dissolved hydrocarbons, except through the
ingestion of contaminated prey.

The waters of the North West region of WA support large populations of seabirds, predominantly tern species (DSEWPaC, 2012d) and the moderate
exposure value area in the EMBA includes important breeding, feeding, foraging and refuge sites for a number of EPBC Act-listed migratory and
threatened seabirds. The seabirds that most commonly occur within the moderate exposure value area in the EMBA include albatross, petrels, terns
and shearwaters. Other seabirds that occur within the wider North West region of WA include noddies, tropicbirds, frigatebirds and boobies. Seabirds
spend most of their time at sea, travelling over large distances to forage over the open ocean, returning to land during breeding only and therefore some
seabirds may transit the offshore waters within the moderate exposure value area in the EMBA and come into contact with surface oil. While individual
seabirds may be affected, it is not predicted that large numbers of seabirds will be impacted from surface oil as they are unlikely to be present in
significant numbers due their vast distribution area.

In contrast, shoreline accumulated oil poses the greatest risk of impact to shorebirds whereby they come into contact with hydrocarbons washed up
onto shore where the shorebirds spend time feeding, roosting and breeding. Seabirds are also at risk when they return to land to breed. Both adults and
chicks/fledgings may be impacted through contact, ingestion and/or oiling of feathers. Oiled adults may also transfer oil on to their eggs or chicks. There
is the potential of bioaccumulation of toxins ingested by adults affecting embryos and the development of chicks, although this is considered to be low
due to the low toxicity of the weathered oil. Indirect impacts may effects shorebirds and wading birds through contamination of foraging areas that may
result in a reduction in available prey items (Clarke, 2010).

Shoreline accumulated oil at the moderate exposure value is predicted at the Muiron islands, the North West Cape area, the Onslow Region and Barrow
Island. These offshore islands and coastal habitats (particularly intertidal mud flats and sandy beaches) that are important staging sites for migratory
shorebirds and important breeding sites. Intertidal mud flats and sandy beaches are also important habitat for shorebirds and migratory wading birds
that spend time roosting and feeding on invertebrate infauna such as polychaetes, crustaceans and gastropods.
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Shoreline Habitats

Sandy beaches and intertidal sediments occur extensively along the Ningaloo coast, the western side of Exmouth Gulf, and are also found on many of
the offshore islands including but not limited to the Muiron Islands and Barrow Island. They represent an important habitat that supports burrowing fauna
of crabs, mainly ghost crabs, and burrowing bivalve molluscs, as well as a diverse community of benthic infauna comprising polychaetes, crustaceans
Intertidal sandy | and gastropods. In addition, the beaches provide seasonally important habitat for turtle nesting, breeding seabirds and migratory wading birds, the
beaches/ mud impacts from hydrocarbons are described previously above.

flats The physical effect of oil is likely to be more significant than the toxicological effect to sandy beach biota given that the crude oil contained in the
Pyrenees reservoirs consists mainly of biodegraded hydrocarbons that typically have a very low aromatic content and consequently tend to be low in
toxicity. However, temporary declines in infauna and epifauna populations may have an indirect effect on feeding shorebirds, seabirds and migratory
wading birds.

Epibiota that colonise intertidal rocky shores/ reef are vulnerable to oil spills. Filter feeders such as molluscs are particularly vulnerable to lethal and
various sub-lethal effects from hydrocarbons in the water column. The latter include alteration in respiration rates, decreases in filter feeding activity,
Intertidal rocky | reduced growth rates, biochemical effects, increased predation, reproductive failure and mechanical destruction by waves due to inability to maintain
shores/ reefs hold on substrate (Connell and Miller, 1981; Ballou et al., 1989). The risk of significant impact to rocky shore and limestone platform biota from crude oil
from the Pyrenees reservoirs is low due to the low aromatic content and consequently tends to be low in toxicity. In contrast, the recovery time from
MDO may be longer.

The morphological features of the algae, such as the presence of a mucilage layer or the presence of fine ‘hairs’ will influence the amount of hydrocarbon
that will adhere to the algae. A review of field studies conducted after spill events by Connell and Miller (1981) indicated a high degree of variability in
level of impact, but in all instances the algae appeared to be able to recover rapidly from even very heavy oiling. They attributed the rapid recovery of
algae to the fact that for most algae new growth is produced from near the base of the plant while the distal parts (which would be exposed to the oil
contamination) are continually lost.

A heavy oiling of medium crude oil in Panama resulted in the loss of algae on coastal reefs. Within two months, algal cover had ‘recovered’ to a level in
excess of the seasonal average, although species composition had changed (Cubit et al., 1987). The time necessary for recovery of species diversity and
community structure is not known.

Macroalgal beds occur both intertidally and subtidally within the moderate exposure value area of the EMBA particularly along the western shores of the
North West Cape and around the Muiron Islands. Macroalgae on reef fronts and reef edges would not be exposed to direct oiling but may experience
exposure to entrained oil or by stranded oil on shorelines that becomes remobilised and entrained in the water column (below entrained thresholds of
concern) due to periodic tidal and wave action exposure and during cyclone events. The effect of hydrocarbons on macroalgae, particularly on intertidal
shores, is largely dependent on the degree of direct exposure, the shoreline exposure (degree of wave and tidal action) and how much of the hydrocarbon
adheres to the algae. Macroalgae on exposed shores is predicted to recover quicker than sheltered shores as a result of wind, wave and tidal driven
coastal processes naturally ‘flushing’ hydrocarbons from the shoreline.

Macroalgal
beds

Corals on reef fronts, reef edges and in deeper lagoonal areas will come into contact with entrained oil through dispersion or by dissolution of toxic
hydrocarbons into the water column. Corals reefs will also be vulnerable to stranded oil on shorelines that becomes remobilised due to periodic tidal and
wave action exposure and during cyclone events. Exposure of subtidal corals to water soluble hydrocarbon fractions has the potential to result in lethal or
sub-lethal toxic effects.

Experimental studies and field observations have found all species of corals to be sensitive to the effects of oil, although there are considerable differences
in the degree of tolerance between species (Jackson et al., 1989). The effect of oil on corals range from short or long-term sub-lethal effects to irreversible

Coral reefs
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Receptor

Impacts of hydrocarbon on sensitive receptors at the moderate exposure values

tissue necrosis and death. The timing of an oil spill event in relation to other environmental stresses, such as ambient temperature, or reproductive stage
could also have significance in that corals are likely to be more sensitive to oil spill events at times of physiological stress.

In an experiment to observe the effect of direct oiling, Johannes et al. (1972) exposed the upper half of 22 species of corals to crude oil for one and a half
hours. Oil adhered to the exposed surfaces of most species and tissue death ensued in these areas, but not where there was no oil adhesion. Branching
corals, such as species of Acropora and Pocillopora, appear to be more sensitive than other morphological types. Differences in sensitivities may be due
to the ease with which oil adheres to the coral structures, the degree of mucous production and self-cleaning or simply different physiological tolerances.

The water-accommodated fractions of oil can produce lethal and sub-lethal effects in corals (Loya and Rinkevich, 1980); however documented effects
such as increased mucous production, decreased growth rates, changes in feeding behaviours and expulsion of zooxanthellae (Peters et al., 1981; Knap
et al., 1985) generally only occur at concentrations of water-accommodated hydrocarbons that are considerably higher than would occur in field situations.

A study by Shafir et al. (2007) examined the effect of water-soluble oil fractions (WSFs) of two oils and six different dispersants on two species of corals
at concentrations that would occur in event of heavy exposure. The effect of WSFs of oil on the corals tested did not indicate a high sensitivity; rather the
effect was described as “none of the crude oil WSF had any impact on survivorship of either Stylophora pistillata or Pocillopora damicornis.” (p.5572 of
Shafir et al., 2007). That is, at the concentrations tested there was no effect on survivorship of corals. This experiment is consistent with reports of highly
variable response by corals after exposure to oils.

Mangroves

Mangroves are considered to be an important component of tropical ecosystems as they provide protection for coastlines and a source of organic matter
and nutrients for marine ecosystems.

The sensitivity of mangroves to oil spills has been well recorded, with extensive defoliation, and sometimes mortality, being noted following a number of
oil spills. These spills have varied in size, oil type, degree of oiling and mangrove species. In general, studies have suggested that damage occurs through
the smothering of lenticels (mangrove breathing pores vital for respiration) on pneumatophores or prop roots or by the loss of leaves due to chemical
burning (Duke et al., 1999). Smothering and contamination can lead to mortality of plants, seedlings and propagules. A comprehensive review of the
literature on the impacts of oil spills on mangroves was conducted by Thorhaug (1987), from which it was concluded that while defoliation of mangroves
was a common occurrence, massive mortality was not always the ultimate outcome. Mangrove death is predicted whenever when more than 50% of the
leaves are lost (Evans, 1985). There may also be some sub-lethal impact to mangroves due to toxicity and it is known that mangroves take up
hydrocarbons from oil that contacts leaves, roots or sediments, and it is suspected that this uptake causes defoliation through leaf damage and tree death
(Wardrop et al., 1987).

Within the moderate exposure value area of the EMBA, mangroves occur in the Cape Range National Park (Ningaloo) particularly in Mangrove Bay and
Yardie Creek, as well as limited mangrove communities on the Muiron Islands. The isolated stands of mangroves at Mangrove Bay, although relatively
small, are of high ecological importance because they are one of the few stands of mangroves on the western coast of the Ningaloo Marine Park.

Seagrass beds

Laboratory tests have illustrated the sensitivity of seagrasses to both surface oil and dissolved or physically dispersed hydrocarbons (Hatcher & Larkum,
1982; Baca and Getter, 1984; Wilson & Ralph, 2017). Stress response has also been demonstrated for seagrass at low hydrocarbon concentrations
similar to that expected to occur in oil spill situations (Thorhaug, 1987; Thorhaug et al., 1991).

Potential direct impacts to seagrasses from hydrocarbons include mortality due to smothering and chemical toxicity. Indirect impacts may occur due to
reduced light attenuation, which would restrict the seagrasses ability to photosynthesise, leading to reduced growth rates and reduced flowering
capability. Entrained oil may also adhere to seagrass in shallower areas, inhibiting respiration. The susceptibility of seagrass to hydrocarbons will
depend largely on their distribution, with communities in deeper water less likely to be affected, whereas seagrass beds in shallower waters are more
likely to be affected by dispersed oil droplets or, in the case of emergent seagrasses, direct oiling. Intertidal seagrass communities would theoretically
be the most susceptible because the leaves and rhizomes may both be affected.

Seagrass beds occur within the moderate exposure value area of the EMBA occur in the Cape Range/Ningaloo coast area and the Muiron Islands.
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Fisheries

The EMBA overlaps a number of Commonwealth and State Managed Fisheries (refer to Section 4.11.3). The level of fishing activities in the moderate
exposure value area in the EMBA is low. Exclusions zones surrounding a spill can directly impact fisheries by restricting access to fishing vessels.
Commonwealth and fisheries are unlikely to be affected from an oil spill due to the water depth at which many of them operate. State pelagic fisheries
may be affected loss of fishing effort associated with avoidance of the oil spill, or gear clean-up and associated costs. The market value/demand for fish
may also be impacted due to actual or perceived tainting of catches and closure of fishing grounds could also impact operations. The significance of any
decrease in market value/demand for fish may be substantial to those few individual fishery operators working in the affected areas but it is unlikely to
cause any significant long-term impact to the identified managed fisheries that operate in the region. Aquaculture activities such as pearl and prawning
farming may also be affected by oil in the water column tainting stock.

Tourism and
recreation

There is a wide variety of nature-based tourism and recreational activities including recreational fishing that occurs in the EMBA for the worst-case spill
scenarios. Much of this occurs in the Cape Range/ Ningaloo Marine Park area during the peak tourism season from April to October; although some of
the offshore islands also attract visitors such as the Muiron Islands. In the event of an oil spill, there is the potential for temporary closure of all
recreational activities, including diving, due to the risk to public health and safety. Similar impacts arising from the shoreline stranding of hydrocarbons
will add a visual impact and potentially restricted access to shorelines.

Defence

Military exercise areas are located at Exmouth associated with Royal Australian Air Force Base Learmonth (refer to Section 4.11.5). These training
zones overlap the moderate exposure value area within the EMBA. However, they are designated for aerial training and are unlikely to be impacted by a
hydrocarbon spill.

Shipping

The impact on shipping in the event of a worst-case discharge is likely to be limited to the potential for minor modification of shipping routes through the
implementation of exclusion zones to avoid the spill. Shipping operations may be affected by spill response efforts by way of a ‘Notice to Mariners’ being
issued to avoid the area, leading to the potential diversion from normal shipping routes.

Oil and gas
activities

A number of oil and gas operators have operations within the moderate exposure value area within the EMBA. In the event of a large scale spill,
petroleum production operations in the region would likely remain unaffected unless a surface slick was within the vicinity and considered to represent a
safety hazard at which time the likely response would be to cease production activities. A potential second order effect that may also cause production
to cease is a closure of the surrounding areas (such as for safety or navigation control) preventing offtake tankers or support vessels from operating in
the area. The impact of ceasing production would be the postponement of income from sales.

Indigenous

Any oil that reaches the coastline from a large scale spill has potential to impact on registered sites and indigenous heritage places along the coastline.
In the unlikely event of an oil spill, shoreline accumulated oil may effect sensitive artefacts or areas, which could damage their heritage value.
Furthermore, personnel accessing the area to implement response strategies have potential to damage or destroy heritage values of the area. These
sensitivities will be prioritised and taken into account as part of the daily Operational NEBA within the OPEP (Appendix G).

Maritime
heritage

There are a number of shipwrecks in the EMBA and moderate exposure value area. Surface hydrocarbons will have no impact on shipwrecks.
Shipwrecks on shorelines that are exposed at low tide have the potential to be coated in oil with each ebb tide. Hydrocarbons in the water column pose
the greatest risk of impacts shipwrecks. Microbial communities (biofilms) on structures and in the surrounding seafloor play important roles in shipwreck
preservation and degradation, and in recruitment of macro-organisms to artificial reefs (Hamdan et al., 2018). Hydrocarbons in the water column may
potentially impact those microbial and encrusting communities that may in turn affect the structural integrity of the shipwreck.

Protected areas
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Receptor Impacts of hydrocarbon on sensitive receptors at the moderate exposure values

The Ningaloo Coast with World Heritage and National Heritage listings falls within the moderate exposure value area within the EMBA. The
environmental values and sensitivities of the Ningaloo Coast are described in Sections 4.5.2 and 4.5.3. The potential impacts to these are described in
the relevant sections of this Table. In the event of an oil spill, receptors in these areas would be prioritised for protection through the Shoreline
Protection and Shoreline Clean-up response strategies described in Section 8 and the Crosby-3H1 LWI OPEP (Appendix G).

World Heritage
and National
Heritage

The EMBA overlaps several Marine Parks (refer to Sections 4.10.1 and 4.10.2). In the event of an unplanned MDO spill, modelling predicted the
following Marine Parks could be contacted by surface, total submerged and dissolved hydrocarbons at moderate exposure values:

° Australian (Commonwealth) Marine Parks:
o Gascoyne; and
o Ningaloo

° State Marine Parks:
o Muiron Islands; and

o  Ningaloo
Commonwealth . . . . .
e St In the event of an unplanned crude spill, modelling predicted the following Marine Parks could be contacted by total submerged hydrocarbons at

. m rate ex re val :
Marine Parks oderate exposure values

. Australian (Commonwealth) Marine Parks:
o Gascoyne; and
o  Ningaloo
° State Marine Parks:
o Muiron Islands; and
o Ningaloo

The environmental values and sensitivities of these Marine Parks are described in Sections 4.10.1 and 4.10.2. The potential impacts to these are
described in the relevant sections of this Table.

The EMBA overlaps several KEFs (refer to Section 4.10.3). In the event of an unplanned MDO spill, modelling predicted the following KEFs could be
contacted by surface, total submerged and dissolved hydrocarbons at moderate exposure values:

° Ancient coastline at 125-m depth contour;

° Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula;
o Commonwealth waters adjacent to Ningaloo Reef; and
° Continental slope demersal fish communities.

In the event of an unplanned crude spill, modelling predicted the following KEFs could be contacted by total submerged hydrocarbons at moderate
exposure values:

Key ecological
features

° Ancient coastline at 125-m depth contour;

° Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula (surface hydrocarbons also overlap the KEF boundary);
° Commonwealth waters adjacent to Ningaloo Reef; and

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan 192



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

Receptor Impacts of hydrocarbon on sensitive receptors at the moderate exposure values

° Continental slope demersal fish communities.

The environmental values and sensitivities of these KEFs are described in Section 4.10.3, and the potential impacts are described in the relevant
sections of this Table. The ancient coastline at 125-m depth contour, the canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula, and
the continental slope demersal fish communities KEFs are entirely subtidal. The benthic communities/ habitats associated with these KEFS, such as
filter feeding communities and demersal fish assemblages are not predicted to be impacted by hydrocarbons in the event of a spill based on the water
depths at which they occur. However, the pelagic marine faunal assemblages that are attracted to the nutrient rich waters, such as whales, whale
sharks, large pelagic fish and seabirds are at risk of impacts from surface and entrained hydrocarbons.
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8.3 Hydrocarbon Release — Loss of Well Containment

8.3.1 Summary of Risk Assessment and Evaluation
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8.3.2 Source of Risk

A loss of well containment can lead to an uncontrolled release of reservoir hydrocarbons and other wellbore
fluids to the environment. BHP has identified a subsea release of crude oil resulting from a loss of well
containment (failure of well barrier integrity) from the Crosby-3H1 well as the scenario with the worst-case
credible environmental outcome. Reservoir modelling by BHP has demonstrated that the Crosby-3H1 well
cannot sustain flow with both laterals open, and that a continuous hydrocarbon release would only occur after
the plug was installed (with L1 isolated), and there were issues with the establishment of available barriers
(refer to previous Section 8.2.1).

Reservoir modelling by BHP determined the worst-case maximum credible release of hydrocarbon is 1,930 m3
crude oil based on L2 open to flow (BHP Crosby-3H1 Discharge Modelling Memo, 2020, Document No.
PYRWINTF-008). The worst-case duration of uncontrolled flow from a loss of well containment until well control
can be established is conservatively estimated to be 21 days (refer to Section 8.2.2 for rationale).

Quantitative hydrocarbon spill modelling was undertaken for the subsea release of 1,930 m? of crude oil over
a duration of 21 days (refer to Section 8.2.3). Outputs from the modelling, presented below, were used to
inform the environmental impact assessment in Section 8.3.3, and to assist with emergency planning.

Industry Statistics

A review of international data provided in the Bureau of Safety and Environmental Enforcement (BSEE) Loss
of Well Control Occurrence and Size Estimators Report (BSEE, 2017) and the International Oil and Gas
Producers Blowout Frequencies — Risk Assessment Data Directory Report (IOGP, 2019) was undertaken to
provide an understanding of historical event frequency of well release incidents on production wells. The
frequencies are mainly based on data from the areas of the US Gulf of Mexico (GoM) outer continental shelf
and North Sea. The data is based on events reported in the SINTEF Offshore Blowout Database.

The data reported for releases during wireline activities are the most analogous statistics to highlight since the
Croshy-3H1 LW!I activities are effectively using the same method of pressure control as used in conventional
wireline campaigns. The data demonstrates the very low likelihood of a release during wireline activities:

e Probability, reported as frequency per year, of a well blowout from wireline activities is 4.4 x 10, and for
a well release is 1.7 x 105, being an order of magnitude lower than for drilling activities.
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Oil Spill Modelling Results
Hydrocarbon Weathering Behaviour

Martin Linge Crude 13C was selected from SINTEF’s oil library to represent Crosby crude oil for the subsea
crude oil spill scenario. Results of the weathering analysis are shown in Figure 8-3 and are summarised as
follows. Under low winds (1 m/s), 95% of the surface slick is predicted to remain after 5 days (120 hours), with
only 5% evaporated. Under moderate winds (5 m/s), 12% of the initial surface slick is predicted to evaporate
after 5 days, with 8% dispersed to the water column and the remaining 80% persisting as floating oil. In high
winds (10 m/s), the oil is predicted to be rapidly dispersed, with 60% entrained in the water column after 5 days,
15% evaporated and 25% remaining on the sea surface.

The crude oil has a high tendency to form stable emulsions, reaching a water content of 50% after 5 days with
persistent low winds (1 m/s), and reaching 80% water content after 72 hours and 24 hours under moderate
(5 m/s) and high wind speeds (10 m/s), respectively (Figure 8-3).

The modelling results are presented for the fate hydrocarbons at the hydrocarbon exposure values defined in
Section 8.2.5. Table 8-12 provides a summary of spill modelling results for sensitive receptors with contact at
moderate and high exposure values for the worst-case loss of well containment scenario resulting in a loss of
1,930 m? crude ail.

The EMBAs for the worst-case loss of well containment scenario based on the low exposure values for
hydrocarbons (Table 8-10) are presented in Figure 8-4, as follows:

e Crude Oil Spill Stochastic EMBA (21-day release): Based on the stochastic modelling (with the spatial
extent of the spill shown as a pink line on Figure 8-4), this EMBA represents 120 stochastic realisations
for the 1,930 m3 subsurface crude oil spill for a duration of 21 days. This represents a highly
conservative response time to halt the subsea release (refer to Section 8.2.2 for rationale). This EMBA
represents the largest possible extent that could be contacted by overlaying 120 individual spills and was
derived using the low hydrocarbon exposure values. This EMBA was used to produce the EPBC Act
Protected Matters reports and to describe the environment that may be affected for the worst-case loss
of well containment spill scenario (refer to Section 4).

e Crude Oil Spill Deterministic EMBA (21-day release): Based on the deterministic modelling (with the
spatial extent of the spill shown as a grey line on Figure 8-4), this EMBA represents one out of the 120
stochastic realisations for the 1,930 m3 subsurface crude oil spill for a duration of 21 days. This
represents a more realistic spatial extent for the worst-case loss of well containment scenario.

e Crude Oil Spill Deterministic EMBA (2-day release): Based on the deterministic modelling (with the
spatial extent of the spill shown as a green line on Figure 8-4), this EMBA represents one out of the 120
stochastic realisations for a subsurface crude oil spill for a duration of 2 days. The 2-day release
assumes the same daily release rate of crude oil as the 21-day release scenario (91.9 m3/day), but
reduces the total volume of oil released to 183.8 m3). This represents a more likely timeframe to halt the
subsea release based on successful early intervention (refer to Section 8.2.2).
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Figure 8-3: Simulated weathering of the SINTEF Martin Linge Crude 13C hydrocarbon for constant

wind speeds of 1 m/s (top), 5 m/s (middle) and 10 m/s (bottom) (GHD, 2020)
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Figure 8-4: Loss of well containment crude oil spill stochastic (3-wk release) and deterministic
EMBASs (3-wk and 2-day releases) based on low hydrocarbon exposure values. Deterministic EMBAS

based realisations with the worst-case volumes of oil ashore.
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Sea Surface Hydrocarbons

Low exposure (>1 g/m?)

Surface hydrocarbons above the low exposure value were predicted to travel up to ~150 km to the southwest
and ~70 km northwest, north and northeast of the release location (see Figure 8-5).

Moderate exposure (>10 g/m?)

Surface hydrocarbons above the moderate exposure value were predicted to only occur within two model cells
within 10 km of the release location.

High exposure (>50 g/m?)

No contact by surface oil exceeding the high exposure value was predicted.
Sensitive receptors predicted to be contacted at the low exposure value are:

e Geographical Receptors:Ningaloo Region;
e State Marine Parks: Ningaloo

e Australian Marine Parks: Gascoyne and Ningaloo

Dissolved Hydrocarbons

Low exposure (>10 ppb)

Dissolved hydrocarbons above the low exposure value to occur within ~10 km of the release location (see
Figure 8-5).

There were no predicted exceedances of the moderate (50 ppb) or high (400 ppb) exposure values. The low
flow rate and low proportion of soluble components within the crude oil is insufficient to generate dissolved
hydrocarbon concentrations above the moderate exposure value.

Total Submerged Hydrocarbons (entrained plus dissolved)

Low exposure (>10 ppb)

Total submerged hydrocarbons at the low exposure value were predicted to travel up to ~1,100 km to the
south, ~1,000 km to the west and ~600 km to the northeast (see Figure 8-5), althought exceedances of the
low exposure value were sparse and sporadic. Sensitive receptors predicted to be contacted at the low
exposure value are:

e Geographical Receptors: Barrow Island, Carnarvon Region, Dirk Hartog Island, Dorre Island, Geraldton
Region, Montebello Islands, Muiron Islands, Ningaloo Region, Onslow Region and Shark Bay Region;

e State Marine Parks: Barrow Island, Montebellow Islands, Muiron Islands and Ningaloo;

e Australian Marine Parks: Abrolhos, Argo-Rowley Terrace, Carnarvon Canyon, Gascoyne, Montebello,
Ningaloo and Shark Bay.

Moderate exposure (>100 ppb)

Total submerged hydrocarbons at the moderate exposure value is contained within a much smaller area,
extending to a maximum distance of ~120 km from the release location. Sensitive receptors predicted to be
contacted at the moderate exposure value are:

e Geographical Receptors: Muiron Islands and Ningaloo Region;
e State marine Parks: Muiron Islands and Ningaloo;

e Australian Marine Parks: Gascoyne and Ningaloo.
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Shoreline Accumulated Hydrocarbons

Low exposure (>10 g/m?)

Shoreline accumulated hydrocarbons above the low exposure value were predicted to occur between the Perth
Region (~1,100 km to the south) and the Montebello Islands (250 km to the northeast) (see Figure 8-5). Very
low (0.1 to 3.3 tonnes) maximum shoreline accumulations were predicted at the very low contact probabilities
(<10%) at the Montebello Islands, Thevenard Island, Bernier Island, Dorre Island, the Abrolhos Islands and
the Geraldton and Perth Regions; and at low contact probabilities (<23%) at Barrow Island, Dirk Hartog Island
and the Shark Bay, Onslow and Carnarvon Regions. Shoreline loadings of 95 tonnes (97% contact probability)
were predicted at the Ningaloo Region, and at the Muiron Island (33 tonnes with73% contact probability). The
maximum length of oiled shorelines ranged from 201 km (Ningaloo Region), 31 km at Barrow Island, 26 km in
the Shark Bay Region, down to between 3 to 14 km at the remaining receptor regions.

Across all shorelines combined, the predicted probability of contact at the low exposure value is 98%. Some
seasonality was evident in the shoreline accumulation, with higher shoreline loading (>10 tonnes) typically
occurring between October and March.

Moderate exposure (>100 g/m?)

Shoreline accumulated hydrocarbons above the moderate exposure value were predicted to occur up to
~180 km to the south-southwest at the Ningaloo Region and ~160 km to the northwest at Barrow Island. A
moderate-high contact probability (68%) was predicted for the Ningaloo Region with a maximum accumulated
shoreline load of 92 tonnes, a maximum length of oiled shoreline of 82 km and a mimum arrive time of oil
ashore of 1.9 days. The Muiron Islands had a lower predicted contact probability (35%), with a maximum
accumulated shoreline load of 33 tonnes, maximum oiled shoreline length of 14 km and a minimum arrival
time of 2.1 days. Lastly, a very low contact probability (1%) was predicted for Barrow Island and the Onslow
Region, with similar maximum accumulated shoreline loads of 1 tonne at each receptor, similar maximum oiled
shoreline length of 3 km, and minimum arrival times of 10.6 days at the Onslow Region and 19.3 days at
Barrow Island. No other receptor regions were contacted by shoreline accumulation above the moderate
exposure value.

Across all shorelines combined, the predicted probability of contact was 78%.

High exposure (>1,000 g/m?)

Shoreline accumulated hydrocarbons above the high exposure value was limited to the Ningaloo Region and
the Muiron Islands only, extending up to ~130 km to the southwest of the release location. Shoreline loadings
were only predicted at the Ningaloo Region (50 tonnes), with a minimum arrival time of 3.3 days and maximum
length of oiled shoreline of 14 km, and at the Muiron Islands (23 tonnes), with a minimum arrival time of
2.1 days and maximum length of oiled shoreline of 9 km.
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Figure 8-5: Loss of well containment crude oil spill stochastic EMBAs for a 21-day release showing

the various hydrocarbon components at the low hydrocarbon exposure values.
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Table 8-12: Summary of spill modelling results for sensitive receptors with contact at moderate & high exposure values: 1,930 m® crude spill

scenario
Minimum Time to Contact (Days) Maximum Hydrocarbon Concentration

Moderate Exposure High Exposure Moderate Exposure High Exposure

(tonnes)
(km)

g
o
<
7
<
E
P
@©
=

Max. Length of
Oiled Shoreline

Receptor Receptor Type

Shoreline accumulation
(>100 g/m?)
Surface Qil (>10 g/m?)
Total Submerged Oil
(>100 ppb)
Dissolved Qil (>50 ppb)
Shoreline accumulation
(>1,000 g/m?)
Surface Oil (>50g/m2)
Dissolved Oil (> 400 ppb)
Shoreline accumulation
(>100 g/m?)
Surface Oil (>10 g/m?)
Total Submerged Oil
(>100 ppb)
Dissolved Oil (>50 ppb)
Shoreline accumulation
(>1,000 g/m?)
Surface Oil (>50g/m2)
Dissolved Qil (> 400 ppb
Shoreline accumulation
(>100 g/m?)
Shoreline accumulation
(>100 g/m?)

Receptor Areas

Barrow Island Islands and Reefs 19.3 NC NC NC NC NC NC 168 NC NC NC NC NC NC 0.9 2.8
Muiron Islands Islands and Reefs 2.1 NC 13.3 NC 2.1 NC NC 1542 NC 123 NC 1542 NC NC 325 14.2
Ningaloo Region Intertidal (mainland) 1.9 NC 3.8 NC 8.3 NC NC 2,736 NC 182 NC 2,736 NC NC 91.7 82.1
Onslow Region Intertidal (mainland) 10.6 NC NC NC NC NC NC 108 NC NC NC NC NC NC 0.6 2.8
Marine Protected Areas

Muiron Islands State Marine Park N/A NC 183 NC N/A | NC NC N/A NC 123 NC N/A NC NC N/A N/A
Ningaloo State Marine Park N/A NC 3.7 NC N/A | NC NC N/A NC 182 NC N/A NC NC N/A N/A
Gascoyne Australian Marine Park | N/A NC 2.3 NC N/A | NC NC N/A NC 282 NC N/A NC NC N/A N/A
Ningaloo Australian Marine Park | N/A NC 1.5 NC N/A | NC NC N/A NC 251 NC N/A NC NC N/A N/A

Key Ecological Features

Ancient coastline at 125-m

KEF N/A NC 4.9 NC N/A NC NC N/A NC 143 NC N/A NC NC N/A N/A
depth contour
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8.3.3 Environmental Impact Assessment

A loss of crude oil to the marine environment would result in a localised (<10 km from release location)
reduction of water quality to surface waters, and a wide spread (~120 km from release location) reduction in
water quality in the upper surface waters of the water column. Shoreline accumulated hydrocarbons (at the
moderate exposure value of 100 g/m?) have the potential to travel up to 200 km from the release location
spanning from Coral Bay to Barrow Island and the Onslow Region. Spill modelling predicts that at the moderate
exposure value, there is a low to moderate probability (35%) of relatively low volumes of hydrocarbons
contacting shorelines of the Muiron Islands (33 tonnes), moderate to high probability (68%) at the Ningaloo
Region (92 tonnes) and low probability (<1%) of reaching Barrow Island (0.9 tonnes) and the Onslow Region
(0.6 tonnes).

The following environmental impact assessment is based on potential impacts and risks to the physical
environment and biological and socio-economic receptors within the area affected by hydrocarbons at the
moderate exposure values. Potential impacts to environmental values, sensitivities and receptors within the
spill EMBA from exposure to hydrocarbons are described in previous Table 8-11.

Local Fauna and Threatened and Migratory Fauna

Potential sensitive receptors in the vicinity of the spill area will include fish, marine mammals, marine reptiles
and seabirds at the sea surface, which may come into contact with the crude oil leading to potential impacts
as described in previous Table 8-11. Each of these receptors is discussed below.

Marine Mammals

At the moderate exposure values for hydrocarbons, a humber of threatened and migratory mammals are
considered at risk of impact from contact with surface and water column hydrocarbons including sei, pygmy
blue, fin, southern right, humpback, Antarctic minke, Bryde’s, orcas, and sperm whales; Indo-Pacific humpback
and spotted bottlenose dolphins, and dugongs. Of these, the humpback whale (migration and resting), pygmy
blue whale (distribution, foraging and migration) and dugong (nursing, breeding, calving and foraging) BIAs
overlap the moderate exposure value area. An unplanned release of crude oil is not expected to interfere with
their migration activity. There is the potential for behaviour disruption to the local population and individuals
that traverse the spill area. Physical contact with hydrocarbons in the water column and on the sea surface is
likely to have biological consequences to individuals, however due to the localised nature of the spill, with
surface oil not predicted to travel beyond 10 km at the moderate exposure value and total submerged oil to
remain within approximately 120 km of the release site), impacts are not predicted at the population level.

Marine Reptiles

While marine turtle nesting beaches may be contacted by crude oil, turtles will always nest above the high tide
mark and any crude oil moving through the beach profile is not predicted to come into contact with nests.
Should an unplanned crude spill coincide with marine turtle nesting or young emerging from the nests, adults
and hatchlings would be at risk of exposure to crude oil that accumulates on nesting beaches. At the moderate
exposure level, low to moderate volumes of crude oil are predicted to accumulate on shorelines at the Murion
Islands (33 tonnes), moderate volumes at the Ningaloo Region (92 tonnes) and low volumes at both Barrow
Island and the Onslow Region (<1 tonne).

At the moderate exposure values for hydrocarbons, a number of threatened and migratory marine reptile
species are considered at risk of impact from contact with surface and water column hydrocarbons including
flatback, green, hawksbill, loggerhead and leatherback turtles; and snort-nosed seasnakes. Of these, all of the
marine turtles listed have BIAs (inter-nesting and nesting) that overlap the moderate exposure value area.
There is the potential for impacts to individuals that traverse the spill area. Physical contact with hydrocarbons
in the water column, on the sea surface and accumulated on beaches used by nesting turtles is likely to have
biological consequences to individuals, however due to the relatively localised nature of the spill, with surface
oil not predicted at the moderate exposure value beyond 10 km of the release location, and low-moderate
shoreline loadings, impacts are not predicted at the population level.
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Fish (including Sharks and Rays and Commercial Species)

At the moderate exposure values for hydrocarbons, a number of threatened and migratory fish species are
considered at risk of impact from contact with surface and water column hydrocarbons including grey nurse,
white, shortfin and longfin mako, porbeagle and whale sharks; reef and giant manta rays; and sawfish (dwarf,
green and narrow). Of these, whale shark (foraging) BIAs overlap the moderate exposure value area. Key
aggregations occur off the Ningaloo coast (March to June) associated with high density prey, with largest
numbers generally recorded in April. There is the potential for feeding behaviour disruption to the local
population and individuals that traverse the spill area should the timing of the spill coincide with timing of whale
shark aggregations.

In the offshore environment, pelagic fish and sharks are expected to move away from areas affected by
hydrocarbon spills, such that impacts are expected to be limited to behaviour responses/ displacement. Some
mortality and sub-lethal effects may impact individuals located close to the release location, however, overall
impacts are not predicted at the population level.

Marine Birds

While marine seabirds may come into contact with crude oil on the sea surface in the offshore environment,
migratory shorebirds (and those seabirds that come to shore to breed) are at risk of contact with crude oil that
reaches and accumulates on shorelines at the Muiron Islands, the Ningaloo and Onslow Regions, and Barrow
Island. Shorebirds are at risk of contact with shoreline accumulated hydrocarbons as they roost, feed and
breed on shorelines, although they tend to roost and nest above the high water mark.

At the moderate exposure values for hydrocarbons, a number of threatened and migratory bird species are
considered at risk of impact from contact with surface and water column hydrocarbons including petrels
(southern giant, soft-plumaged), terns (Caspian, roseate, crested and fairy), shearwaters (wedge-tailed,
streaked and flesh-footed), Campbell albatross, lesser frigatebird, common noddy and osprey. Of these,
wedge-tailed shearwater (breeding), and roseate and fairy terns (breeding) BIAs overlap the moderate
exposure value area.

At the moderate exposure values for hydrocarbons, a number of threatened and migratory species are also
considered at risk of impact from contact with shoreline accumulated hydrocarbons that includes red knot,
godwits (bar-tailed, Northern Siberian bar-tailed), eastern curlew, sandpipers (common, curlew, pectoral,
sharp-tailed), oriental plover, oriental pratincole, Australian painted snipe, and common greenshank.

Impacts are expected to marine seabirds and shorebirds that come into contact with crude oil as well from as
indirect effects from localised reduction of prey abundance, however impacts are not predicted at the
population level.

Benthic Habitats

Potential sensitive receptors in the vicinity of the spill area will include shallow water benthic habitats which
come into contact with hydrocarbons in the water column, and shoreline habitats from hydrocarbons that reach
and accumulate on shorelines leading to potential impacts as described in previous Table 8-11. Further
activity-specific information on the impacts and risks to these receptors is discussed below.

Shallow Water Benthic Habitats: Coral Reefs, Macroalgal Beds and Seagrass Beds

In the highly unlikely event of a subsea release from a loss of well containment, the stochastic spill modelling
predicted no exceedences of dissolved hydrocarbons at the moderate (50 ppb) or the high (400 ppb) exposure
values. Total submerged hydrocarbons in the water column at the moderate (100 ppb) exposure value would
extend a maximum distance of ~120 km from the release site, with low-moderate contact probabilities at the
Ningaloo Region (16%) and the Ningaloo State Marine Park (18%) and very low contact probability at the
Muiron Islands (1%).

In-water hydrocarbons that reach nearshore environments have the potential to impact shallow water benthic
habitats, such as coral reefs and other nearshore benthic habitats such as sponge communities that are values
of the Ningaloo Marine Park and Ningaloo Coast World Heritage Area. Within the stochastic EMBA predicted
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to be contacted by hydrocarbons in the water column at the moderate (100 ppb) exposure value, the following
shallow water benthic habitats are identified as at risk:

e  Fringing coral reefs associated with the Ningaloo Marine Park and Muiron Islands. The Ningaloo Coast
contains part of the largest fringing reef in Australia with examples of lagoonal, intertidal and subtidal coral
communities reaching from the tip of the North West Cape south to Coral Bay. The Ningaloo Coast World
Heritage Area has over 300 documented coral species and 155 species of sponges. Within the EMBA,
corals on reef fronts, reef edges and in deeper lagoonal areas will come into contact with entrained oil
through dispersion or by dissolution of toxic hydrocarbons into the water column. At Ningaloo, there is an
extensive lagoon system along the western side of the North West Cape, comprising a variety of habitats
including coral bombies. The reef flats are extensive shallow areas that may be several hundreds of
meters in width in places, with varying cover of rubble deposits and life coral. Compared to other coral
habitats, intertidal reef flat habitat in general has less coral cover and diversity than subtidal coral reefs.
This is due to the naturally harse conditions they endure such as wave action, periodic tidal exposure and
disturbance from cyclonic events.

e Macroalgae beds along the Ningaloo coastline are generally found on the shallow limisteon lagoonal
platforms and occupy a significant proportion (~2,200 ha) of the Ningaloo Marine Park and the Muiron
Islands Management Area. Macroalgae are important contributers to primary productivity and nutrient
cycling in the region. Subtidal macroalgae on reef fronts and reef edges would not be exposed to direct
oiling, but may may experience exposure to entrained oil or by stranded oil on shorelines that becomes
remobilised and entrained in the water colum due to periodical tidal and wave action exposure and during
cyclone events. The effect of hydrocarbons on macroalgae, particularly on intertidal shores, is largely
dependent on the degree of direct exposure, the shoreline exposure ( degree of wave and tidal action)
and how much of the hydrocarbon adheres to the algae. Macroalgae on exposed shores is predicted to
recover quicker than sheltered shores as a result of wind, wave and tidal driven coastal processes
naturally ‘flushing’ hydrocarbons from the shoreline.

e Areas of seagrass that could be impacted at the moderate exposure value occur in the coastal waters off
the Ningaloo Coast (particularly on the areas of stable sandy seabed north of Coral Bay) and the Muiron
Islands. Potential direct impacts to seagrasses from hydrocarbons include mortality due to smothering
and chemical toxicity. Indirect impacts may occur due to reduced light attenuation, which would restrict
the seagrasses ability to photosynthesis, leading to reduced growth rates and reduced flowering
capability. Entrained oil may also adhere to seagrass in shallower areas, inhibiting respiration. The
susceptibility of seagrass to hydrocarbons will depend largely on their distribution, with communities in
deeper water are less likely to be affected, whereas seagrass beds in shallower waters are more likely to
be affected by entrained oil droplets. Impacts to seagrass beds may present secondary impacts to species
reliant on the habitat such as dugongs and turtles.

Shoreline Habitats: Mangroves, Sandy Beaches and Rocky Shores

The stochastic spill modelling predicted shoreline accumulated hydrocarbons above the moderate exposure
value (>100 g/m?) to occur up to ~180 km to the south-southwest at the Ningaloo Region and ~160 km to the
northwest at Barrow Island. A moderate-high contact probability (68%) was predicted for the Ningaloo Region
and the Muiron Islands (35%), and very low contact probabilities (1%) predicted for Barrow Island and the
Onslow Region. Deterministic modelling of a single simulation demonstrated a more realistic spatial extent for
a 21-day spill, based on low threshold values, is presenting in previous Figure 8-4. The deterministic EMBA
shown is based on low hydrocarbon threshold values.

Within the stochastic EMBA predicted to be contacted by shoreline accumumulated hydrocarbons at the
moderate exposure value, the following shoreline habitats are identified as at risk:

e  Stands of mangroves associated with the Ningaloo Marine Parks tidal creek systems, notably at Mangrove
Bay and at Yardie Creek. The isolated stands of mangroves at Mangrove Bay, although relatively small,
are of high ecological importance because they are one of the few stands of mangroves on the western
coast of the Ningaloo Marine Park.

e Sandy beaches and intertidal sediment that occur extensively along the Ningaloo Coast, the offshore
the Muiron Islands and Barrow Island, as well as the Onslow mainland region. Many of these sandy
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beaches and intertidal sediments are biologically important nesting areas for turtles and also
breeding/feeding/roosting areas for breeding seabirds and migratory wading birds.

e  Rocky shore habitats are common along the Ningaloo coastline and the Muiron Islands. These rocky
shore habitats and limestone pavements provide a range of habitat niches and as such have a high
biodiversity of associated fauna and flora.

Protected Areas

Several protected areas and key ecological features (KEFs) overlap with the moderate hydrocarbon exposure
area:

e Australian Marine Parks: Gascoyne and Ningaloo;

e State Marine Parks: Muiron Islands and Ningaloo

Key ecological features:

e Ancient coastline at 125 m depth contour;

¢ Commonwealth waters adjacent to Ningaloo Reef;

e Continental slope demersal fish communities; and

e Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula.

The environmental values and sensitivities of these protected areas are described in Section 4 and the
potential impacts to these are described in previous Table 8-11. Due to the localised nature of the spill, with
surface oil predicted not to travel more than 10 km from the release location at the moderate exposure values
and total submerged oil at relatively low maximum concentrations (182 ppb at Ningaloo Region and 123 ppb
at the Muiron Islands), the consequence to these protected areas is considered minor and temporary.

Socio-Economic Receptors

There is the potential for hydrocarbons to temporarily disrupt fishing activities if surface or water column
hydrocarbons move through fishing areas. Fishing grounds may be temporarily closed, which would have an
impact through loss of income. Market value/ demand for fish may also be impacted due to actual or perceived
tainting of catches. Any impacts to fish stock are predicted to be low and temporary due to the rapid dispersal
in the offshore environment. Potential direct impacts to fish and planktonic fish larvae are described in previous
Table 8-11.

Offshore petroleum activities are likely to be predicted to be affected due to temporary exclusion zones that
could be enforced as a safety or navigation control measure, thereby restricting vessels from operating in the
area. However, impacts are predicted to be temporary.

Shipping operations are not predicted to be affected by a crude spill. However, response activities may result
in temporary diversions from normal shipping routes.

Tourism and recreation could be affected by a crude spill, either from reductions in water quality and shoreline
oiling resulting in temporary loss of access or reduction in aesthetic value of the area.

Defence activities are not predicted to be affected by a crude oil spill they are designated for aerial training as
opposed to maritime. Any crude oil that reaches shorelines has potential to impact on registered sites and
indigenous heritage places along the coastline. In the highly unlikely event of an oil spill, shoreline accumulated
oil may effect sensitive artefacts or areas, which could damage their heritage value.

Based on the above assessment, a subsea release of crude oil from a loss of well containment has the potential
to impact an array of receptors. The residual risk associated with a loss of well containment scenario has been
assessed to be Tolerable.
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Species Recovery Plans and Approved Conservation Advice

BHP has considered information contained in recovery plans and approved conservation advice and threat
abatement plans (refer to previous Table 4-7). This includes the Recovery Plan for Marine Turtles in Australia
(DoEE, 2017).

The overarching objective of the Recovery Plan for Marine Turtles in Australia is to reduce detrimental impacts
on Australian populations of marine turtles and hence promote their recovery in the wild. Five species of turtle
may occur and have BIAs that intercept the moderate exposure value area within the crude spill EMBA. In
addition, the EMBA intercepts inter-nesting habitat identified as habitat critical to the survival for four of these
species (green, flatback, hawksbill and loggerhead turtles).

Deteriorating water quality and habitat degradation from pollution, oil spills and chemical discharges is
identified as a potential threat to turtles in the Recovery Plan, as well as conservation advice and recovery
plans for a number of cetacean, shark and bird species (Table 4-7). The activity will be undertaken with control
measures in place to minimise the risk of marine oil pollution events which are consistent with legislative codes,
standards and good oil field practice, and recovery plans and approved conservation advice for relevant
threatened species. The combination of the preventative control measures (to reduce the likelihood of the
event occurring) and spill response strategies (which are aimed at reducing the consequence of the event)
together reduce the potential for habitat degradation and/or modification from spill events.

BHP’s OPEP (Appendix G) and response strategies include oiled wildlife response and management
measures for marine fauna and their habitats. Implementation of these measures is prioritised based on the
relative sensitivities and conservation significance of the fauna involved. Therefore the OPEP includes
management for conservation species and their habitats, consistent with the requirements of the relevant
recovery plans and approved conservation advice.

8.3.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-13). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 8-13: Hydrocarbon release from a loss of well containment — ALARP assessment summary

Hierarchy of FEICIIIETE
y Control Measure Reason e Standard
Control
Eliminate None identified N/A N/A -
Substitute None identified N/A N/A -
Engineer Well intervention Accept | This is the initial immediately available PS RS1.12
Options — Closure of control of the well by the LWIV for
SSSCV preventing a loss of hydrocarbons.
Engineer Well Kill - Bull Accept | Provides additional option for Kill well PS RS1.13
Heading Operations through bullheading of fluids into reservoir
available from the via the already established well service
LWIV for Well control line circulation path and involves pumping
via main service line kill weight fluid as per detailed well kill
procedures.
LWIV immediately capable of this
measure.
Engineer Well Kill - Installation | Accept | Provides an additional control for Well kill. PS RS1.14
of pressure retaining This is a new approach for source control
cap for this type of well intervention activity.
Having a design in place does offer
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Hierarchy of

Control

Control Measure

Reason

environmental benefit (i.e. reduction in
time to halt subsea release).

BHP have determined that fabrication,
testing and having the cap available on the
LWI1 vessel ready for deployment provides
the best environmental outcome.

AUSTRALIAN PRODUCTION UNIT

Performanc
e Standard

Engineer

Well Kill through
bullheading of fluids
into reservoir via an
alternative access
point.

Accept

Provides a further option for Well kill
should access through the well service line
be unavailable or ineffective , Appropriate
down hoses with Unitech connections on
standby and available on LWI vessel for
well kill via access through the 2” downline
into SID or via the gas lift line.

Benefits in rapid implementation of well Kill
is considered to outweigh the negligible
costs of having appropriate hoses and
connections on LWI vessel.

PS RS1.15

Engineer

Well Kill - Closure of
wireline rams or gate
valve through ROV
override.

Accept

Should the rams not operate under the
normal hydraulic functionality, the LWIV
ROV is immediately available to close
rams or the gate valve. This represents an
additional immediate control should there
be a disconnect of controls from the SIT to
the LWIV

PS RS1.16

Engineer

Well kill by annulus
kill - TCT Line

Accept

Halting flow from well by pumping well kill
fluid from the vessel via well access from
the annulus side of XT through the small

bore tree cap test (TCT) line

This represents an additional optional
control should all other options be
unavailable.

PS RS1.17

Engineer

Well kill via FPSO

Accept

Additional contingency considered should
there be a loss of LWIV capability (i.e.
Dead Ship whilst conducting source
control options above)

Will involve halt flow from well by pumping
well kill fluid from the FPSO via production
flowline.

This requires deployment of an alternative
vessel with ROV capability to function the
XT and manifold valves.

Accepted as immediate contingency with
14 days allocated as a conservative time
to source an alternate vessel.

PS RS1.18

Engineer

Well kill via alternate
vessel

Accept

Halt flow from the well through deployment
of alternative vessel with ROV capability to
kill the well.

21 days has been allowed as conservative
time for complete sourcing and
deployment of an altenative vessel.

PS RS1.19

Administrative

Access to second
vessel:

Monitoring of
available vessels

Accept

Monitoring of available vessels will Provide
BHP with understanding of the vessels for
response planning.

Note BHP has confirmed that the Skandi
Darwin, operates for Inpex out of Darwin
and also has suitable ROV support

PS RS1.20

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

208



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN

Hierarchy of

Control

Control Measure

Reason

systems installed that would allow well
intervention activities.

AUSTRALIAN PRODUCTION UNIT

Performanc
e Standard

Administrative

Access to second
vessel:

Vessel with standing
contract operating in
Northern WA waters

Accept

Contracting vessel with existing ROV
capability reduces the period for
mobilisation of vessel by up to 7 days.

Knowing that the vessell is operating in the
area reduces the uncertainty in transit time
to the chosen mobilisation point. Transit
time is estimated to be a maximum of 2
days.(i.e. no mobilisation from
interstate/international waters)

BHP has a Contract in place that will
enable a fast charter of the Fugro Etive
and has existing operations experience the
Fugro Etive

BHP has confirmed with Fugro that
between 01 October to 31 July, the Fugro
Etive Installation Vessel will be operating
on the NWS or Broome.

BHP has confirmed that the Fugro Etive
has two suitable Work Class ROVs
permanently installed on board, both of
which are well suited to undertaking well
intervention activities;

The vessel also has a current Safety Case.

BHP plan to engage the Fugro Etive for
other operational activities in Nov 2020
further confirming the availability of the
vessel on the NWS.

BHP will use mutual aid provisions with the
operators who are utilising the Fugro Etive
during this period to release to BHP in
case of Emergency.

PS RS1.21

Administrate

Alternative vessel on
standby in situ
equipped with
complete spread of
well intervention kit.

Reject

Available for rapid response if primary
vessel is inoperable in the event of a
LOWC.

The costs associated with having a vessel
on site 24/7 are considered grossly
disproportionate to the extremely low
likelihood of primary vessel becoming
inoperable.

Administrate

NOPSEMA-accepted
Well Operations
Management Plan.

Accept

WOMP includes control measures for well
integrity, well barrier management and well
control to reduce the risk of an unplanned
release of hydrocarbons.

Control is legislative requirement. The
control is feasible, standard practice with
minimal cost. Benefits outweigh any cost
sacrifice.

PS 8.3.1

BHP Well Integrity
Management
System.

Accept

Well integrity management standards and
procedures to reduce the risk of an
unplanned release of hydrocarbons.

Controls based on BHP requirements must
be accepted. Control is feasible, standard
practice with minimal cost. Benefits
outweigh any cost sacrifice.

PS 8.3.2
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Hierarchy of Performanc
Control Measure Reason e Standard
Control
All intervention Accept | Controls based on BHP requirements must PS 8.3.3
operations to be be accepted. Control is feasible, standard
undertaken in practice with minimal cost. Benefits
accordance with outweigh any cost sacrifice.
BHP’s Permit to
Work System.
Vessel Safety Case Accept | Testing of the LWI package (SID) includes PS 8.3.4
includes procedures wireline specification and function testing
and control of control systems. Control is legislative
measures for wireline requirement. The control is feasible,
and well intervention standard practice with minimal cost.
operations. Benefits outweigh any cost sacrifice.
Pollution Control Develop and Accept | Implements response plan to quickly and PS 8.3.5
maintain BHP efficiently deal with unplanned
Crosby-3H1 Light hydrocarbon spills in order to reduce
Well Intervention Oil impacts to the marine environment.
Pollution Emergency Control is legislative requirement. The
Plan (OPEP) control is feasible, standard practice with
(PYHSE-ER-0006). minimal cost. Benefits outweigh any cost
sacrifice.
Additional Control Measures Considered
Pollution Control Dedicated resources Reject | Control would enable faster response time -
(e.g. spill response by having dedicated equipment resources
equipment) on on standby and in close proximity during
location to enable the activity. Significant cost associated
rapid response/ with this control considered grossly
deployment. disproportionate compared to low risk of
event.

ALARP Summary

The risk assessment and evaluation has identified a range of controls that when implemented are considered
to manage the risk and impacts of an unplanned hydrocarbon release as a result of a loss of containment
during the well intervention activities. The proposed control measures are typical for offshore activities
undertaken elsewhere and in the Australian offshore petroleum an exploration industry. In the event of a spill,
BHP’s activity-specific OPEP (Appendix G) will be implemented. As no additional reasonably practicable
control measures were identified to reduce the environmental risk of a loss of well containment and subsequent
impact, the risks and impacts are considered ALARP.
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8.3.5 Demonstration of Acceptability

AUSTRALIAN PRODUCTION UNIT

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-14.

Table 8-14: Demonstration of acceptability for a hydrocarbon release from a loss of well containment

Acceptability

Criteria

Acceptability Criteria

Demonstration

Development
(ESD)

Codes and Is the impact or risk being managed in Impacts and risks associated with an
Standards accordance with relevant Australian or unplanned hydrocarbon release from a loss of
International legislation, Ministerial Conditions or | well containment will be managed in
standards? accordance with relevant legislation, codes
and standards, e.g. OPGGS Act (2006) and
OPGGS (Environment) Regulations (2009)
including WOMP and Vessel Safety Case, and
BHP HSEC Controls.
Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a
Sustainable principles of ESD? manner that is consistent with its Charter

values and Code of Business Conduct. In
determining the level of acceptability of the
effects of an unplanned hydrocarbon release
from a loss of well containment, and guided by
the Charter value of Sustainability, BHP has
identified, assessed and controlled risks
associated with this activity to minimise
environmental impacts. BHP considers that
this approach is consistent with the principles
of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSEOO-HX-
STD-00001) and HSEC Management Systems?

The management of unplanned hydrocarbon
release as a result of a loss of well
containment will be in compliance with BHP
policies and management systems and will be
consistent with activities authorised for areas
adjacent to a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 8-13.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

controls that can be implemented to further
reduce the impact or risk?

been assessed (Table 8-13), additional
controls were considered but were found not to
be justifiable in further reducing the impacts
and risks of an unplanned hydrocarbon release
from a loss of well containment without a gross
disproportionate sacrifice. BHP considers that
the residual risk of an unplanned hydrocarbon
release from a loss of well containment has
been demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance of the receiving environment.
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Acceptability

o Acceptability Criteria Demonstration
Criteria P y

Stakeholder views | Do stakeholders have concerns / issues, and if Stakeholders have been consulted about the
so0, have controls been implemented to manage petroleum activity (Section 5) and no
their concerns / issues? stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The proposed management controls for preventing and minimising the risk of an unplanned hydrocarbon
release from a loss of well containment are comprehensive and consistent with all relevant codes and
standards.

The likelihood of a subsea hydrocarbon release from a loss of well containment is extremely low (rare) when
considering industry statistics, and the preventative controls in place. The control measures to reduce the risk
of an unplanned release from a loss of well containment event occurring (and minimising the impacts) include,
but are not limited to the NOPSEMA-accepted WOMP and Vessel Safety Case, BHP well integrity
management standards and procedures, and an activity-specific OPEP (Appendix G).

BHP is satisfied that when the accepted controls are implemented the impact and residual risk of an unplanned
crude spill from a loss of well containment is considered ALARP. Furthermore, the adopted controls are
considered to be consistent with good oilfield practice/ professional judgement and environmental best
practice. All relevant controls were considered as part of the ALARP assessment, and as no other reasonably
practicable additional controls were identified that would further reduce the impacts and risks without a grossly
disproportionate sacrifice, the impacts and risks are considered ALARP.

With control measures in place, in line with the relevant actions prescribed in the recovery plans and approved
conservation advice, the activity will be conducted in a manner that reduces potential impacts from an
unplanned spill event to ALARP and an acceptable level.

BHP undertakes petroleum activities in a manner that is consistent with the APPEA Principles of Conduct and
hence the principles of ESD. Stakeholders have been consulted about the Activity and no concerns were
raised regarding this aspect. BHP undertakes regular consultation with relevant stakeholders about its
operations/ activities providing them with sufficient and reasonable opportunities to raise any new concerns or
issues for the duration of this activity. On this basis, it is considered that adherence to the performance
standards will manage the impacts and risks of an unplanned hydrocarbon release from a loss of well
containment to an acceptable level.
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8.3.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Note: Performance Standards for Source Control are located in Section 9.4.1 (RS1:Source Control).

Environmental
Performance
Outcome

Environmental Performance Standard

Measurement Criteria

No accidental
release of
hydrocarbons to
the marine
environment from a
loss of well
containment.

PS 8.3.1

Offshore Petroleum and Greenhouse Gas
Storage (Resource Management and
Administration) Regulations, 2011: Accepted
Well Operations Management Plan (WOMP)
(PYAIMS-PS-0005); Pyrenees Well Integrity
Management System (PYAIMS-PS-0005-0002):

Pyrenees wells, of which Crosby-3H1 is one, are
managed in accordance with approved WOMP,
which includes well integrity management to prevent
the risk of unplanned hydrocarbon releases.

Acceptance letter from NOPSEMA
demonstrated WOMP accepted by
regulatory prior to commencement of well
intervention activities.

PS 8.3.2

BHP Petroleum Well Integrity Standard (DR-STD-
PET-DC-0193); BHP Petroleum Well Control
Standard (DR-STD-PET-0211); Pyrenees Well
Integrity Management System (PYAIMS-PS-0005-
0002:

Two well barriers shall be in place that isolate the
wellbore prior to commencement of well intervention
activities.

Well Primary Barrier and Barrier Elements.
Well Secondary Barrier and Barrier Elements.
Redundant Barrier Elements.

Barrier verification pressure testing and well barrier
analysis.

Shut-in procedures.

Well handover/acceptance and
handback/acceptance will be documented.

Personnel who perform well integrity associated
activities shall be trained and competent to perform
tasks assigned to them.

Records of well barrier verification
including testing records (critical elements
list) and pressure testing in daily report.

Shut-in procedure testing records.

Records of well handover/acceptance and
handback/acceptance.

Records demonstrate competencies of
crew with tasks associated with well
integrity.

PS 8.3.3

BHP Petroleum HSE Standard (PET-HSEOO-HX-
STD-00001):

All intervention operations to be undertaken in
accordance with BHP’s Permit to Work System.

Permit to Work (PTW) for all intervention
activities approved and signed by the
Ultimate Work Authority.

PS8.3.4

Offshore Petroleum and Greenhouse Gas
Storage (Safety) Regulations: NOPSEMA-
accepted Vessel Safety Case:

The LWI package (SID) will include, but not limited
to, the following:

e Well intervention and wireline operating
procedures.

e Well barrier testing including those associated
with SID and existing barriers on well (e.g. XT
valves).

Records demonstrate well intervention
and wireline operations managed in
accordance with vessel and BHP work
instructions and procedures.

Vessel audit and inspection records verify
LWI package in compliance with Vessel
Safety Case provisions, e.g. procedures,
control measures, certification and
maintenance requirements for LWI
equipment.
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Environmental

Performance Environmental Performance Standard Measurement Criteria
Outcome
¢ Certification and maintenance requirements for Records demonstrate well barrier testing
LWI equipment. including those associated with SID and
o Safety management system including Safety existing barriers on well.

Critical Procedures.

e Functional ROVs to allow manual override to
allow intervention and control of primary well
control barriers.

e Well service system (hoses/valves, etc.) to allow
access to wellbore via SID.

e Autonomous Emergency Shutdown procedures.

PS 8.3.5 Review of incident response report in line
BHP Crosby-3H1 Light Well Intervention Oil with BHP Crosby-3H1 Light Well
Pollution Emergency Plan (OPEP) (PYHSE-ER- Intghrventlon OPEP in the event of a diesel
0006): spill.

Crosby-3H1 Light Well Intervention OPEP
developed and maintained for the duration of the
well intervention activities. Oil spill response
executed in accordance with OPEP.
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8.4 Hydrocarbon Release — Loss of Flowline Inventory

8.4.1 Summary of Risk Assessment and Evaluation
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dropped .
object

8.4.2 Source of Risk

During the well intervention activities, the LWI vessel will be operating in the proximity of operationally active
subsea infrastructure. Consequently, there is the potential for a dropped object (during lifting) or loss of control
of a suspended load to land onto subsea infrastructure and result in damage to (severing/ rupture) of a
production flowline or production jumper leading to a subsea release of hydrocarbons (crude oil).

A review of the subsea infrastructure in the operational area identified the following:

e Crosby-3H1 6" production jumper: runs from the Crosby-3H1 XT to Crosby manifold-2; 103 m in length,
with an inventory of 1.88 mS;

e Ravensworth 10" production flowline, located 19.6 m from Crosby-3H1 well, with an inventory of
176.8 m3. Total loss of inventory calculated as 204 m? as includes riser (length 534 m / volume 204 m?3):
204 m3.

The worst-case subsea loss of containment is defined as a loss of the entire inventory of the 10" Ravensworth
production flowline (204 m?). This scenario is an instantaneous release based on complete severing of the
flowline and assumes that only the inventory of the flowline and riser is released due to activation of the
isolation at the Ravensworth 2 manifold.

8.4.3 Environmental Impact Assessment

The potential volume of release due to a rupture of subsea infrastructure is less than the scenario of 1,930 m?
from a loss of well control (Section 8.3); hence environmental impacts of this scenario are covered in the worst-
case EMBA and not discussed further here.

8.4.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-15). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.
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Table 8-15: Loss of flowline inventory — ALARP assessment summary

Hierarchy

of Control

Control Measure

Accept/

Reason

AUSTRALIAN PRODUCTION UNIT

Performance
Standard

BHP Crosby-3H1 Light
Well Intervention Oil
Pollution Emergency
Plan (OPEP) (PYHSE-
ER-0006).

efficiently deal with unplanned hydrocarbon spills
in order to reduce impacts to the marine
environment.

Control is legislative requirement. The control is
feasible, standard practice with minimal cost.
Benefits outweigh any cost sacrifice.

Substitute None identified N/A N/A -
Separate Safe deployment zone | Accept | Reduces the likelihood of dropped objects PS8.4.1
for deploying landing on subsea infrastructure through
equipment from the deployment of equipment overboard from the
vessel. vessel only when it is positioned in a safe
deployment zone (i.e. vessel not positioned
above subsea flowlines, jumpers, etc.).
Control is feasible, standard practice with
minimal cost. Benefits outweigh any cost
sacrifice.
Administrate | Minimise dropped Accept | Reduces the likelihood of dropped objects PS 8.4.2
object risk during lifting through procedures and standards for lifting
activities through equipment inspection and maintenance, lifting
implementation of procedures, and competent/ certified crew
work (lifting) undertaking lifting tasks.
procedures and Control is feasible, standard practice with
competent/certified minimal cost. Benefits outweigh any cost
crew. sacrifice.
Lifting gear on vessel's | Accept | Reduces the likelihood of dropped objects as PS 8.4.2
preventative lifting equipment is operating within its
maintenance system. parameters.
Control is feasible, standard practice with
minimal cost. Benefits outweigh any cost
sacrifice.
Pollution Emergency shutdown Accept | Emergency shutdown valves activated to isolate PS 8.4.3
Control valve activation. inventory from pipework and riser systems.
Develop and maintain Accept | Implements response plan to quickly and PS 8.4.4

Additional Control Measures Considered

wells

highly unlikely event of a dropped object landing
on production flowline. This would require
production to cease and significant production
downtime. Based on the low risk and significant
cost to production, this control is considered not
reasonably practicable.

Eliminate Eliminate lifting in the Reject | This control would eliminate the risk of dropped -
field objects; however, lifting is an essential
component of the LWI activities and cannot be
eliminated.
Engineer Pre-flushing of Reject | Pre-flushing of jumper would minimise oil -
production jumper with volumes released in the event of a dropped
gas back to FPSO object compromising production jumper integrity.
Based on the low risk and low release volume
from production jumper, this control is
considered not practicable for low environmental
benefit.
Shut-off Ravensworth Reject | Reduces volume of hydrocarbons released in the -
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ALARP Summary

The use of the DP system by the LWI vessel avoids the need for anchoring when undertaking works in close
proximity to subsea infrastructure, thus eliminating the risk of a dropped anchor on a flowline. A review of the
potentially active commercial fisheries (Section 4.11.3) along with consultation undertaken during the
development of this EP (Section 5), determined a low likelihood of active commercial fishing in the area, as
such, there is a very low risk of a ruptured flowline resulting from commercial fishing activities (i.e. trawling,
anchoring).

The risk assessment and evaluation has identified a range of controls that when implemented are considered
to manage the risk of hydrocarbon loss from subsea infrastructure as a result of dropped objects. Lifting of
equipment cannot be eliminated during the LWI activities. Lifting procedures and inspection/testing
requirements for lifting equipment are the key dropped object prevention control reducing the risk of dropped
objects onto the subsea production infrastructure.

No additional or alternative controls were identified that could further reduce the risk and impact of a spill to
the marine environment. The extensive mitigation and management controls outlined are therefore considered
to reduce the risks and impacts to ALARP.

8.4.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-16.

Table 8-16: Demonstration of acceptability for loss of flowline inventory

Acceptability

Criteria

Acceptability Criteria

Demonstration

Codes and
Standards

Is the impact or risk being managed in
accordance with relevant Australian or
International legislation, Ministerial Conditions or
standards?

Impacts and risks associated with an
unplanned hydrocarbon release from a loss of
flowline inventory will be managed in
accordance with relevant BHP Petroleum
Controls.

Ecologically
Sustainable
Development
(ESD)

Is the proposed impact consistent with the
principles of ESD?

BHP undertakes petroleum activities in a
manner that is consistent with its Charter
values and Code of Business Conduct. In
determining the level of acceptability of the
effects of an unplanned hydrocarbon release
from a loss of flowline inventory, and guided by
the Charter value of Sustainability, BHP has
identified, assessed and controlled risks
associated with this activity to minimise
environmental impacts. BHP considers that
this approach is consistent with the principles
of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum Standard and HSEC Management
Systems?

Risks and impacts of an unplanned
hydrocarbon release from a loss of flowline
inventory will be in compliance with BHP
policies and management systems and will be
consistent with activities authorised for areas
adjacent to a World Heritage Area (WHA).

Professional
judgement

Is the impact or risk being managed in
accordance with industry best practice?

Controls identified in this plan are consistent
with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 8-15.
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Acceptability

Criteria

Acceptability Criteria

AUSTRALIAN PRODUCTION UNIT

Demonstration

ALARP

Are there any further reasonable and practicable
controls that can be implemented to further
reduce the impact or risk?

All reasonable and practicable controls have
been assessed (Table 8-15), additional
controls were considered but were found not to
be justifiable in further reducing the impacts
and risks of an unplanned hydrocarbon release
resulting from a loss of flowline inventory
without a gross disproportionate sacrifice. BHP
considers that the residual risk of an
unplanned hydrocarbon release from a loss of
flowline inventory has been demonstrated to
be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
s0, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity (Section 5) and no
stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The proposed management controls for preventing and minimising the risk of a release of hydrocarbons from
subsea infrastructure are comprehensive and consistent with all relevant codes and standards and good oilfield
practice. No reasonably practicable additional controls have been identified that would provide a significant
net environmental benefit.

The magnitude of the spill is unlikely to be greater than 204 m3. The offshore oceanic location is such that any
spills would be rapidly diluted and dispersed, with any environmental effects being temporary and localised,
with significant impacts not expected owing to the short exposure timeframe.

In summary, all relevant controls were considered as part of the ALARP assessment, and as no other
reasonable additional controls were identified that would further reduce the impacts and risks of an unplanned
spill from subsea infrastructure without a gross disproportionate sacrifice, the impacts and risks are considered
ALARP. BHP undertakes regular consultation with relevant stakeholders about its operations/ activities
providing them with sufficient and reasonable opportunities to raise any new concerns or issues for the duration

of this activity.

BHP is satisfied that when the accepted controls are implemented that the impact and residual risk of an
accidental release of hydrocarbons from subsea infrastructure from dropped objects is considered ‘ALARP’
and that adherence to the performance standards will manage the impacts and risks to an acceptable level.
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8.4.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental
Performance
Outcome

Environmental Performance Standard

Measurement Criteria

No accidental
release of
hydrocarbons from
flowlines

PS8.4.1

Safe deployment zone for deploying
equipment from the vessel.

Records demonstrate vessel positioned in safe
deployment zone prior to deployment of
equipment overboard.

PS 8.4.2

Offshore Petroleum and Greenhouse Gas
Storage (Safety) Regulations: Accepted
Vessel Safety Case:

Lifting operations managed in accordance with
vessel work instructions and procedures.

Vessel Safety Case includes control measures
for dropped objects:

° Lifting equipment certification and
inspection

° Heavy-lift procedures

° Preventative maintenance on lifting gear
(e.g. cranes)

Lifting crew competencies/ certification.

Lifting operations managed in accordance with
vessel work instructions and procedures.

Vessel audit and inspection records verify work
(lifting/ operating) procedures in place, lifting
crew competencies and lifting gear on PMS.

PS 8.4.3

BHP Petroleum Well Integrity Standard (DR-
STD-PET-DC-0193); Pyrenees Well Integrity
Management System (PYAIMS-PS-0005-
0002):

Emergency shutdown (ESD) functions will be
implemented to safeguard the process from
escalation due to an upset condition to
minimise loss of hydrocarbon containment.

Notification to Pyrenees FPSO Central Control
Room (CCR) by LWI vessel within 15 minutes
of dropped object event.

FPSO CCR activates ESD within 5 minutes of
making the decision to initiate ESD.

Documented shut-in protocol in place and
direct communication between LWI vessel and
Pyrenees FPSO Control Room prior
commencement of lifting operations.

FPSO CCR logs demonstrate Emergency
Shutdown initiated to minimise loss of
hydrocarbon inventory in the event of a
dropped object severing flowline.

PS 8.4.4

BHP Crosby-3H1 Light Well Intervention Oil
Pollution Emergency Plan (OPEP) (PYHSE-
ER-0006):

Crosby-3H1 Light Well Intervention OPEP
developed and maintained for the duration of
the well intervention activities. Oil spill
response executed in accordance with OPEP.

Review of incident response report in line with
BHP Crosby-3H1 Light Well Intervention
OPEP in the event of a hydrocarbon spill.
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8.5 Hydrocarbon Release — Vessel Collision

8.5.1 Summary of Risk Assessment and Evaluation
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8.5.2 Source of Risk

The presence of the LWI vessel in the operational area for the duration of the well intervention activities (up to
14 days) presents a navigational hazard to third-party vessels. Collisions between the LWI vessel and other
vessels was identified as a credible risk. A vessel collision has the potential to result in the rupture of a fuel
tank and the release of marine diesel oil. A review of the potentially active commercial fisheries (Section 4.11.3)
along with consultation undertaken during the development of this EP (Section 5), determined a low likelihood
of active commercial fishing in the area, as such, there is a very low risk of a vessel collision with a commercial
fishing vessel.

Marine grade oil (diesel) is stored on-board the vessel as a fuel for vessel engines and generators. There will
be no bunkering in the offshore operational area and so the potential for significant release of hydrocarbons
to the marine environment is limited to a loss of bulk storage fuel on the vessel as a result of a fuel tank rupture
from a vessel collision.

The LWI vessel has a total marine fuel oil capacity 1,480 m? that is distributed through a number of isolated
tanks and with the largest fuel tank being 186 m3. In the unlikely event of a vessel collision involving the LWI
vessel during the well intervention activities, the vessel have the capability to pump fuel from the ruptured tank
to a tank with spare volume capacity in order to reduce the potential volume of fuel released to the marine
environment.

Oil Spill Modelling Results
Hydrocarbon Weathering Behaviour

MDO is a moderate weight, moderately persistent oil in the marine environment. Results of the weathering
analysis are shown in Figure 8-6 and are summarised as follows. Under low winds (1 m/s), 60% of the surface
slick is predicted to remain after 120 hours (5 days). Under moderate winds (5 m/s), 40% of the initial surface
slick is predicted to remain after 24 hours, decreasing further to approximately 10% after 48 hours and ~1%
after 72 hours. With high winds (10 m/s), the surface slick is predicted to be almost entirely evaporated and
dispersed after 12 hours. The MDO has a very low tendency for emulsion formation, with only ~1% water
contained entrained into the surface slick after 120 hours for all wind conditions assessed (Figure 8-6).
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Hydrocarbon Name: MARINE DIESEL (IKU)
Wind Speed: 1 m/s
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Figure 8-6: Simulated weathering of the SINTEF marine diesel (IKU) hydrocarbon for constant wind
speeds of 1 m/s (top), 5 m/s (middle) and 10 m/s (bottom) (GHD, 2020)

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan 221



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

The modelling results are presented for the fate hydrocarbons at the hydrocarbon exposure values defined in
Section 8.2.5. The spatial extent of the MDO release is presented in Figure 4-1. The outer extent of the MDO
EMBA shown is derived from the oil spill modelling defined using the low exposure values (Table 8-12) and is
based on the combined area of contact for all hydrocarbon phases (surface oil, dissolved oil, total submerged
oil and shoreline accumulated oil).

Sea Surface Hydrocarbons

Low exposure (>1 g/m?3)

Surface hydrocarbons at the low exposure value were predicted to travel up to 250 km to the southwest and
140 km northwest and northeast of the release location.

Moderate exposure (>10 g/m?)

Surface hydrocarbons at the moderate exposure value were predicted to travel 160 km to the southwest and
90 km to the northwest and northeast of the release location.

High exposure (>50 g/m?)

Surface hydrocarbons at the high exposure value were predicted to be limited to ~90 km of the release location.
Sensitive receptors predicted to be contacted at the low, moderate and high exposure values are:

e Muiron Islands;
e Ningaloo Region;
e State Marine Parks: Muiron Islands, Ningaloo

e Australian Marine Parks: Gascoyne; Ningaloo

Dissolved Hydrocarbons

Low exposure (>10 ppb)

Dissolved hydrocarbons at the low exposure value were predicted to travel up to 210 km to the southwest and
130 km to the northwest and northeast of the release location. Sensitive receptors predicted to be contacted
at the low exposure values are:

e  Muiron Islands;

¢ Ningaloo Region;

e State Marine Parks: Muiron Islands, Ningaloo
e Australian Marine Parks: Gascoyne; Ningaloo

Moderate exposure (>50 ppb)

Dissolved hydrocarbons at the moderate exposure value were predicted to travel 140 km to the southwest and
80 km to the north and northeast of the release location. Sensitive receptors predicted to be contacted at the
moderate exposure value are:

e Muiron Islands;
e Ningaloo Region;
e State Marine Parks: Muiron Islands, Ningaloo

e Australian Marine Parks: Gascoyne; Ningaloo
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High exposure (>400 ppb)

Dissolved hydrocarbons at the high exposure value were predicted to travel 40 km to the east-southeast of the
release location. Sensitive receptors predicted to be contacted at the high exposure values are:

e Muiron Islands;

e State Marine Parks: Muiron Islands

Total Submerged Hydrocarbons (entrained plus dissolved)

Low exposure (>10 ppb)

Total submerged hydrocarbons at the low exposure value were predicted to travel up to 250 km to the
southwest, 150 km west and 140 km to the northeast of the release location. Sensitive receptors predicted to
be contacted at the low exposure value are:

e Muiron Islands;

¢ Ningaloo Region;

e Onslow Region

e State Marine Parks: Muiron Islands, Ningaloo
e Australian Marine Parks: Gascoyne; Ningaloo

Moderate exposure (>100 ppb)

Total submerged hydrocarbons at the moderate exposure value were predicted to travel 150 km to the
southwest and limited to with 80 km of the release location in all other directions. Sensitive receptors predicted
to be contacted at the moderate exposure value are:

e  Muiron Islands;
¢ Ningaloo Region;
e State Marine Parks: Muiron Islands, Ningaloo

e Australian Marine Parks: Gascoyne; Ningaloo

Shoreline Accumulated Hydrocarbons

Low exposure (>10 g/m?)

Shoreline accumulated hydrocarbons above the low exposure value were predicted to occur between the
Ningaloo Region (150 km to the south-southwest) and Barrow Island (160 km to the northeast). Maximum
predicted shoreline accumulations were 0.7 tonnes (Barrow Island), 40 tonnes (Muiron Islands) and 45 tonnes
(Ningaloo Region), with minimum arrival times of 6 days, 1 day and 0.9 days, respectively. The maximum
shoreline lengths were 5.7 km at Barrow Island, 11.3 km at the Muiron Islands and 41.1 km at Ningaloo Region.
No other receptor regions were contacted at shoreline accumulation above the low exposure value.

Out of the 120 realisations, 26 of them (22%) received shoreline accumulation above the low exposure
threshold. Among these six realisations (5%) exceeded 1 tonne of shoreline accumulated oil, three received
approximately 2 tonnes and the other three received between 29 and 45 tonnes. The three highest shoreline
loading events occurred for simulation beginning in June, July or August.

Moderate exposure (>100 g/m?)

Shoreline accumulated hydrocarbons above the moderate exposure value were predicted to occur only up to
70 km to the south-southwest at the Ningaloo Region and 40 km to the east-southeast at the Muiron Islands.
Maximum predicted shoreline accumulations at these two receptors were similar with 40 and 45 tonnes at the
Muiron Islands and Ningaloo Region, respectively. Similar minimum arrival times were predicted of 1 day
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(Muiron Islands) and 0.9 days (Ningaloo Region). The maximum shoreline lengths were 2.8 km at Ningaloo
Region and 8.5 km at the Muiron Islands. No other receptor regions were contacted at shoreline accumulation
above the moderate exposure value.

High exposure (>1,000 g/m?)

Surface hydrocarbons above the high exposure value were predicted to be limited to one area of the Ningaloo
Region 40 km south of the release site and at the Muiron Islands 40 km to the east-southeast of the release
location. Shoreline loadings were similar to those at the moderate exposure value, 36 tonnes at the Muiron
Islands and 45 tonnes at the Ningaloo Region, although maximum shoreline lengths were reduce to 2.8 km at
the Muiron Islands and 1.4 km at the Ningaloo Region.
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Table 8-17: Summary of spill modelling results for sensitive receptors with contact at moderate & high exposure values: 186 m3 MDO spill
scenario

Minimum Time to Contact (Days) Maximum Hydrocarbon Concentration

(tonnes)
Max. Length of
Oiled Shoreline

Moderate Exposure High Exposure Moderate Exposure High Exposure

2
o
=
7
<
@)
%
©
=

Receptor Receptor Type

(>100 g/m?)
Surface Qil (>10 g/m?)
Total Submerged Oil

(>100 ppb)

(>1,000 g/m?)
Surface Oil (>50g/m?)

(>100 g/m?)
Surface Qil (>10 g/m?)

(>100 ppb)

(>1,000 g/m?)

(>100 g/m?)

(>100 g/m?)

Total Submerged Oil
Surface Oil (>50g/m?)

Shoreline accumulation
Dissolved Qil (>50 ppb)
Shoreline accumulation
Dissolved Oil (> 400 ppb)
Shoreline accumulation
Dissolved Qil (>50 ppb)
Shoreline accumulation
Dissolved Qil (> 400 ppb
Shoreline accumulation
Shoreline accumulation

Receptor Areas

Muiron Islands Islands and Reefs 1.0 1.7 3.3 0.8 1.0 0.8 15 | 12,784 524 | 761.5 | 367.3 | 12,784 | 52.4 | 4448 39.8 8.5
Ningaloo Region Intertidal (mainland) 0.9 5.8 4.2 1.1 1.1 8.3 NC | 15,857 | 70.3 | 276.5 | 150.8 | 15,857 | 70.3 NC 44.9 2.8
Marine Protected Areas

Muiron Islands Marine Park | State Marine Park NC 0.8 0.8 0.8 NC 1.2 15 NC 52.4 | 761.5 | 367.3 NC 52.4 | 444.8 NC NC
Ningaloo Marine Park State Marine Park NC 1.0 0.8 0.8 NC 1.0 NC NC 116.7 | 624.0 | 224.3 NC 116.7 NC NC NC
Gascoyne AMP Australian Marine Park | N/A 0.3 0.4 0.4 N/A 0.3 NC N/A 127.3 | 924.4 | 323.9 N/A 127.3 NC N/A N/A
Ningaloo AMP Australian Marine Park | N/A 0.3 0.3 0.3 N/A 0.3 NC N/A 127.7 | 506.7 | 217.0 N/A 127.7 NC N/A N/A

Key Ecological Features

Continental slope demersal

- - KEF N/A 0.1 0.1 0.1 N/A 0.1 NC N/A 155.4 | 896.9 | 369.4 N/A 155.4 NC N/A N/A
fish communities

Ancient coastline at 125-m

KEF N/A 0.4 0.6 0.6 N/A 0.4 NC N/A 128.2 | 375.8 | 132.5 N/A 128.2 NC N/A N/A
depth contour
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8.5.3 Environmental Impact Assessment

A loss of MDO to the marine environment would result in a localised and temporary reduction in water quality
in the upper surface waters of the water column. While MDOs are generally considered to be non-persistent
oils, many contain a small present by volume of hydrocarbons that are classified as present.

When spilt at sea, MDOs will spread and thin out quickly and more than half of the volume can be lost to
evaporation. Due to their higher solubility and ease of entrainment, MDO spills can have a greater ecological
impact in comparison to other floating oils slicks. There is a low probability (2.5%) of relatively low volumes
(<45 tonnes) reaching the Muiron Islands and Ningaloo Region at the moderate exposure value.

The following environmental impact assessment is based on potential impacts and risks to the physical
environment and biological and socio-economic receptors within the area affected by hydrocarbons at the
moderate exposure value.

Local Fauna and Threatened and Migratory Fauna
Marine Mammals

Whales and dolphins spend a significant time at the sea surface in search of food and to breathe, as such if
they are in the vicinity of the spill location, they are likely to come into contact with MDO. However, as they are
smooth skinned, hairless mammals, MDO tends not to adhere to their skin, limiting the potential impacts of
oiling.

Whales and dolphins are not predicted to be impacted by entrained/dissolved hydrocarbons in the water
column since they are mobile species and not likely to be constantly exposed for extended durations that would
be required to cause any major toxic effects. Given the size of the spill and expected rapid evaporation and
dispersion rate, impacts to marine mammals are expected to be low.

At the moderate exposure level, a number of threatened and migratory mammals are considered at risk of
impact from contact with surface and water column hydrocarbons including sei, pygmy blue, fin, southern right,
humpback, Bryde’s, Antarctic minke, orcas, and sperm whales; Indo-Pacific humpback and spotted bottlenose
dolphins, and dugongs. Of these, the humpback whale (migration and resting), pygmy blue whale (distribution,
foraging and migration) and dugong (nursing, breeding, calving and foraging) BIAs overlap the moderate
exposure value area. An unplanned release of MDO is not expected to interfere with their migration activity.
There is the potential for behaviour disruption to the local population and individuals that traverse the spill area.
Owing to the rapid dispersion and evaporation of MDO, impacts are not predicted at the population level.

Marine Reptiles

Marine reptiles (turtles and seasnakes) may be exposed to surface and water column hydrocarbons through
direct contact resulting in eye and skin damage, ingestion, consumption of contaminated prey items and
prolong inhalation of diesel vapour. Ingestion can subsequently lead to physiological effects including internal
organ damage. Coasting of their body surface can cause irritation of mucous membranes in the nose through
and eyes that can result in inflammation and infection.

Due to the weathering nature of MDO, a spill rapidly and thinly consequently marine reptiles are not expected
to ingest significant volumes or result in persistent oiling. Most evaporation of MDO is within the first 48 hours,
hence exposure timeframes to vapours is short.

While marine turtle nesting beaches may be contacted by MDO, turtles will always nest above the high tide
mark and any MDO moving through the beach profile is not predicted to come into contact with nests. Should
an unplanned MDO spill coincide with marine turtle nesting or young emerging from the nests, adults and
hatchlings would be at risk of exposure to MDO that accumulates on nesting beaches. At the moderate
exposure level, low volumes of MDO (40 to 45 tonnes) is predicted to accumulate on shorelines at the Murion
Islands and Ningaloo Region.

At the moderate exposure level, a number of threatened and migratory marine reptile species are considered
at risk of impact from contact with surface and water column hydrocarbons including flatback, green, hawkshill,
loggerhead and leatherback turtles; and snort-nosed seasnakes. Of these, all of the marine turtles listed have
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BlAs (inter-nesting and nesting) that overlap the moderate exposure value area. There is the potential for
impacts to individuals that traverse the spill area. Owing to the rapid dispersion and evaporation of MDO,
impacts are not predicted at the population level.

Fish (including Sharks and Rays and Commercial Species)

Pelagic fish that spend their time in the upper water column will be at greatest risk of impact from surface and
water column hydrocarbons. Pelagic fish are highly mobile and species likely to be include predatory species
such as tuna, billfish, mackerel and sharks, as well as rays and sawfish.

Fish near the sea surface are thought to be able to detect and avoid contact with surface slicks and mortalities
rarely occur in the event of a hydrocarbon spill in open waters. Those fish that do come into contact with
surface and water column hydrocarbons will be affected by smothering through coating of gill structure leading
to suffocation or through ingestion leading to potential infection and internal organ or tissue damage.

At the moderate exposure level, a number of threatened and migratory fish species are considered at risk of
impact from contact with surface and water column hydrocarbons including grey nurse, white, shortfin, longfin
mako, and whale sharks; reef and giant manta rays; and sawfish (dwarf, green and narrow). Of these, whale
shark (foraging) BIAs overlap the moderate exposure value area. Key aggregations occur off the Ningaloo
coast (March to June) associated with high density prey, with largest numbers generally recorded in April.
There is the potential for feeding behaviour disruption to the local population and individuals that traverse the
spill area should the timing of the spill coincide with timing of whale shark aggregations. Owing to the rapid
dispersion and evaporation of MDO, impacts are not predicted at the population level.

Marine Birds

Marine birds are at risk of exposure to MDO from diving to obtain food or resting on the sea surface. Impact
pathways arise from direct oiling, exposure to oil vapours, and direct or indirect ingestion of oil and
contaminated food prey. Ingestion can lead to intestinal damage and reproductive effects. Oiling of feathers
can affect the bird’s ability to thermo-regulate (IPIECA-IOGP, 2017). Due to the weathering nature of MDO,
surface oil spreads rapidly and thinly, and hence marine birds are not expected to ingest significant volumes
or result in persistent heavy oiling.

While marine seabirds may be contacted by MDO in the offshore environment, migratory shorebirds are at risk
of contact with MDO that reaches and accumulates on shorelines at the Muiron Islands and the Ningaloo
Region, albeit a low volumes (40 to 45 tonnes respectively). Shorebirds are at risk of contact with accumulated
hydrocarbons as they roost, feed and breed on shorelines, although they tend to roost and nest above the high
water mark.

At the moderate exposure level, a number of threatened and migratory bird species are considered at risk of
impact from contact with surface and water column hydrocarbons including petrels (southern giant, soft-
plumaged), terns (roseate and fairy), shearwaters (wedge-tailed, streaked), Campbell albatross, lesser
frigatebird, common noddy and osprey. Of these, wedge-tailed shearwater (breeding), roseate and fairy terns
(breeding), and lesser crested tern (breeding) BIAs overlap the moderate exposure value area.

At the moderate exposure level, a number of threatened and migratory species are also considered at risk of
impact from contact with shoreline accumulated hydrocarbons that includes red knot, godwits (bar-tailed,
Northern Siberian bar-tailed), eastern curlew, sandpipers (common, curlew, pectoral, sharp-tailed), oriental
plover, oriental pratincole, Australian painted snipe, fork-tailed swift, and common greenshank.

Protected Areas

Several protected areas and key ecological features (KEFs) overlap with the moderate hydrocarbon exposure
area:

e State Marine Parks: Muiron Islands and Ningaloo
e Australian Marine Parks: Gascoyne and Ningaloo
e Key ecological features:

o Continental slope demersal fish communities
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o Ancient coastline at 125-m depth contour
o Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula; and

o Commonwealth waters adjacent to Ningaloo Reef.
Socio-Economic Receptors

There is the potential for hydrocarbons to temporarily disrupt fishing activities if surface or water column
hydrocarbons move through fishing areas. Fishing grounds may be temporarily closed, which would have an
impact through loss of income. Market value/ demand for fish may also be impacted due to actual or perceived
tainting of catches. Any impacts to fish stock are predicted to be low and temporary due to the low volume of
MDO released and the rapid dispersal and evaporation of MDO. Potential direct impacts to fish and planktonic
fish larvae are described in relevant previous sections.

Offshore petroleum activities are not predicted to be affected by a MDO spill. Given the nature of the spill, it is
plausible that temporary exclusion zones could be enforced as a safety or navigation control measure, thereby
restricting vessels from operating in the area. However, given the rapid dispersion and evaporation of MDO
impacts are predicted to be temporary.

Shipping operations are not predicted to be affected by a MDO spill. However, response activities may result
in temporary diversions from normal shipping routes.

Tourism and recreation could be affected by spill MDO, either from reductions in water quality and shoreline
oiling resulting in temporary loss of access or reduction in aesthetic value of the area.

Defence activities, as well as maritime and indigenous heritage are not predicted to be affected by an MDO
spill.

8.5.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-18). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 8-18: Hydrocarbon release from a vessel collision — ALARP assessment summary

Hierarchy Control Measure Accept/ Reason Performance
of Control Reject Standard
Eliminate None identified N/A N/A -
Substitute None identified N/A N/A -
Engineer Navigation (including Accept | Legislative requirements to be followed reduce PS8.5.1
lighting, the likelihood of interference with other marine
compass/radar), users.
bridge and The control is feasible, standard practice with
communication minimal cost. Benefits outweigh any cost
equipment will be sacrifice.

compliant with
appropriate marine
navigation and vessel
safety requirements.

Separate Establishment of a Accept | Control is based on legislative requirements and PS 8.5.2
500-m safety must be accepted; reduces likelihood of vessel
exclusion zone around collision with third parties. The control is feasible,
the LWI vessel. standard practice with minimal cost. Benefits

outweigh any cost sacrifice.
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Hierarch Accept/ Performance
of Contrczll Soiel aEEs e Rejegt REEELIL Standard
Administrate | Crew undertaking Accept | Notifications provides other marine users with PS8.5.1
vessel bridge-watch information regarding activities or hazards and
will be qualified with will include details of relevant vessel.
International Controls based on BHP requirements must be
Convention of accepted. Control is feasible, standard practice
STCWO95, AMSA with minimal cost. Benefits outweigh any cost
Marine Order — Part 3: sacrifice.
Seagoing
Qualifications or
certified training
equivalent.
Notification of details Accept | Noatifications provides other marine users with PS 8.5.3
(e.g. location, duration, information regarding activities or hazards and
etc.) of well will include details of relevant vessel.
intervention activities Controls based on BHP requirements must be
to AMSA which accepted. Control is feasible, standard practice
triggers issue of with minimal cost. Benefits outweigh any cost
Maritime Safety sacrifice.
Information (MSI)
notifications and to the
Australian
Hydrographic Service
(AHS) which will issue
a ‘Notice to Mariners”.
SIMOPs Plan will be Accept | SIMOPS Plan will prevent interactions with PS 8.5.3
controlled through offtake vessels operating from the Pyrenees
Permit to Work Venture FPSO.
System. Controls based on BHP requirements must be
accepted. Control is feasible, standard practice
with minimal cost. Benefits outweigh any cost
sacrifice
Establish and maintain | Accept | Controls based on BHP requirements must be PS 8.5.4
a Community accepted. Control is feasible, standard practice
Engagement Program with minimal cost. Benefits outweigh any cost
by regular meetings sacrifice.
with the Community
Reference Group
(CRG).
Consultation with Accept | Control is legislative requirement. The control is PS 8.5.5
relevant stakeholders. feasible, standard practice with minimal cost.
Benefits outweigh any cost sacrifice.
Pollution Vessel has a Accept | Implements response plan to quickly and PS 8.5.6
Control Shipboard Oil Pollution efficiently deal with unplanned hydrocarbon spills
Emergency Plan in order to reduce impacts to the marine
(SOPEP) compliant environment.
with MARPOL 73_/78 Control is legislative requirement. The control is
Annex 1, and Marine feasible, standard practice with minimal cost.
Order 91 (Marine Benefits outweigh any cost sacrifice.
Pollution Prevention —
Qil), to manage
vessel-based spills.
Develop and maintain Accept | Implements response plan to quickly and PS 8.5.7

BHP Crosby-3H1 Light
Well Intervention Qil
Pollution Emergency
Plan (OPEP) (PYHSE-
ER-0006).

efficiently deal with unplanned hydrocarbon spills
in order to reduce impacts to the marine
environment.

Control is legislative requirement. The control is

feasible, standard practice with minimal cost.
Benefits outweigh any cost sacrifice.
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Additional Control Measures Considered

Separate Restrict timing of Reject | The risk to all fauna cannot be eliminated due to -
activity to reduce variability in timing of environmentally sensitive
potential risks to periods and the unpredictable presence of some
marine fauna during species. Due to the short duration of petroleum
environmentally activity, the risk of a vessel collision is
sensitive periods. considered very low. Restricting timing or

duration of the petroleum activity may have
logistical implications or costs. Given the low risk
of vessel collision and even lower risk of a vessel
collision resulting in a diesel spill, the control is
deemed grossly disproportionate to any
environmental benefit.

Pollution Dedicated resources Reject | Control would enable faster response time by -
Control (e.g. spill response having dedicated equipment resources on

equipment) on location standby and in close proximity during the activity.

to enable rapid Significant cost associated with this control

response/ deployment. considered grossly disproportionate compared to

low risk of event.

ALARP Summary

The risk assessment and evaluation has identified a range of controls that when implemented are considered
to manage the risk of an unplanned hydrocarbon release as a result of a vessel collision during the petroleum
activity. The presence of the LWI vessel is critical to undertake the LWI activities and cannot be eliminated.

The risk assessment and evaluation identified a range of controls that when implemented are considered to
manage the risks and impacts of a hydrocarbon spill to the marine environment from a vessel collision. Bulk
storage of diesel is required on-board the vessel as a fuel for vessel engines and generators. Without bulk
storage of diesel on-board the vessel, frequent refuelling at sea would be required. The presence of a refuelling
vessel and associated supplies of fuel would add additional safety and environmental risks to the activity,
which in turn would have a greater consequences in the unlikely event of a vessel collision resulting in a tank
rupture. As no additional reasonably practicable control measures were identified to reduce the environmental
risk of vessel collision and subsequent impact, the risks and impacts are considered ALARP.

8.5.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-19.

Table 8-19: Demonstration of acceptability for hydrocarbon release from vessel collision

Acceptability

i A ili riteri Demonstration
Criteria cceptability Criteria emonstratio
Codes and Is the impact or risk being managed in Impacts and risks associated with an
Standards accordance with relevant Australian or unplanned hydrocarbon release as a result of
International legislation, Ministerial Conditions or | a vessel collision will be managed in
standards? accordance with relevant legislation, codes

and standards, including (e.g. Navigation Act
2012), codes and Standards (e.g. MARPOL,
Marine Orders) and BHP HSEC Controls.

Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a
Sustainable principles of ESD? manner that is consistent with its Charter
Development values and Code of Business Conduct. In
(ESD) determining the level of acceptability of the
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Criteria

Acceptability Criteria
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Demonstration

effects of an unplanned hydrocarbon release
as a result of a vessel collision, and guided by
the Charter value of Sustainability, BHP has
identified, assessed and controlled risks
associated with this activity to minimise
environmental impacts. BHP considers that
this approach is consistent with the principles
of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum HSE Standard (PET-HSE0O-HX-
STD-00001) and HSEC Management Systems?

The management of an unplanned
hydrocarbon release as a result of a vessel
collision will be in compliance with BHP
policies and management systems and will be
consistent with activities authorised for areas
adjacent to a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 8-18.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

controls that can be implemented to further
reduce the impact or risk?

been assessed (Table 8-18), additional
controls were considered but were found not to
be justifiable in further reducing the impacts
and risks of interactions with marine fauna
without a gross disproportionate sacrifice. BHP
considers that the residual risk of an
unplanned hydrocarbon release as a result of
a vessel collision has been demonstrated to be
ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance of the receiving environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
so0, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity (Section 5) and no
stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary
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The proposed management controls for preventing and minimising the risk of vessel collision resulting in the
loss of bulk storage marine diesel are comprehensive and consistent with all relevant codes and standards
including the Navigation Act 2012, SOLAS 1974 and Marine Order — Part 30: Prevention of Collisions.

In the event of a vessel collision occurring resulting in a diesel spill, the relevant codes and standards for
mitigation measures include MARPOL Annex 1 (Prevention of Pollution by Qil) that includes the requirement
for a current Shipboard Oil Pollution Emergency Plan (SOPEP) for all vessels over 400 gross tonnage. In
addition, BHP has developed the BHP Crosby-3H1 Light Well Intervention Oil Pollution Emergency Plan
(OPEP) (PYHSE-ER-0006) (Appendix G) to respond to an emergency situation in this scenario in conjunction
with the vessel SOPEP.

BHP is satisfied that when the accepted controls are implemented the impact and residual risk of an unplanned
diesel spill from bulk storage to the environment is considered ALARP. Furthermore, the adopted controls are
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considered to be consistent with good oilfield practice/ professional judgement and environmental best
practice. The management and storage of bulk diesel will comply with all relevant laws, codes and standards,
as well as the BHP Charter and HSEC Management Systems. All relevant controls were considered as part of
the ALARP assessment, and as no other reasonably practicable additional controls were identified that would
further reduce the impacts and risks of an unplanned diesel spill from bulk storage without a grossly
disproportionate sacrifice, the impacts and risks are considered ALARP. BHP undertakes petroleum activities
in a manner that is consistent with the APPEA Principles of Conduct and hence the principles of ESD.
Stakeholders have been consulted about the Activity and no concerns were raised regarding this aspect. BHP
undertakes regular consultation with relevant stakeholders about its operations/ activities providing them with
sufficient and reasonable opportunities to raise any new concerns or issues for the duration of this activity. On
this basis, it is considered that adherence to the performance standards will manage the impacts and risks of
an unplanned diesel spill from bulk storage to an acceptable level.

8.5.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental
Performance
QOutcome

Measurement Criteria

Environmental Performance Standard

No accidental PS 8.5.1 Vessel audit and inspection records

release of Navigation Act 2012; International Convention of | demonstrate compliance with standard
hhydroce}rbons to the Safety of Life at Sea (SOLAS) 1974; Marine maritime orders and equipment.
the marine

Order - Part 30: Prevention of Collisions, Issue 8;
Marine Order 21, Issue 8 (Safety of Navigation
and Emergency Procedures); and International
Convention of Standards of Training,

environment from
vessel collision

Certification and Watch-keeping for Seafarers
(STCW95):

Navigation (including lighting, compass/radar),
bridge and communication equipment will be
compliant with appropriate marine navigation and
vessel safety requirements.

Automatic Identification System (AIS) is fitted and
maintained in accordance with Regulation 19-1 of
Chapter V of SOLAS.

Crew undertaking vessel bridge-watch will be
qualified in accordance with International
Convention of STCW95, AMSA Marine Order -Part
3: Seagoing Qualifications or certified training
equivalent.

Bridge-watch on vessel maintained 24-hours per
day.

Vessel Log Book demonstrates bridge-
watch maintained 24-hours per day.

PS 8.5.2 Breaches of vessel access within 500 m

BHP Petroleum HSE Standard (PET-HSEOO-HX-
STD-00001):

Establishment of a 500-m safety exclusion zone
around the LWI vessel.

SIMOPs Plan prepared to manage vessel
interactions during petroleum activity.

safety exclusion zone recorded in Marine
Log Book and reported via Incident Report
Form and documented in Environmental
Performance Report.

Safety Zone Entry Checklist completed,
dated and signed for all entries into the
500-m safety exclusion zone.

Permit to Work (PTW) for all activities
within the safety zone approved and
signed by the Ultimate Work Authority to
ensure SIMOPs issues addressed.
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Environmental

Performance
Outcome

Environmental Performance Standard

AUSTRALIAN PRODUCTION UNIT

Measurement Criteria

PS 8.5.3
The following pre-start notifications will be issued:

e Australian Hydrographic Service (AHS) will be
notified no less than four working weeks prior to
commencement of activity in order to
promulgate ‘Notice to Mariners’ to be published.

e AMSA’s JRCC will be notified at least 24-48
hours prior to commencement of the activity to
enable AMSA to distribute an AUSCOAST
warning.

Records demonstrate AHS were notified
at least four weeks prior to

commencement of the activity to enable
the ‘Notice to Mariners’ to be published.

Records demonstrate information to
distribute an AUSCOAST warning
provided to AMSA’s JRCC via email at
least 24-48 hours prior to commencement
of activity.

PS 8.5.4

BHP Stakeholder Engagement Management Plan
(WA) (AOEA-CR-0001) - Community Engagement
Program:

The Community Reference Group (CRG) will be
advised of, and updated of the proposed LWI
activities and timing.

Meeting minute records maintained of
CRG meetings, which includes summary
of proposed LWI activities.

PS 8.5.5

BHP consultation with relevant stakeholders to
advise of well intervention activities.

Stakeholder communication recorded in
database demonstrating assessment of
stakeholder feedback received and BHP
response.

PS 8.5.6

MARPOL 73/78 Annex | and Marine Order 91
(Marine Pollution Prevention — Qil), as appropriate
to vessel class:

Current Shipboard Oil Pollution Emergency Plan
(SOPEP) in place.

Oil spill response executed in accordance with
vessel's SOPEP.

Compliant SOPEP as appropriate to
vessel class on-board vessel.

Vessel incident report records vessel-
based hydrocarbon spills managed in
accordance with SOPEP.

Documentation that SOPEP materials and
equipment are maintained and available
on the vessel.

PS 8.5.7

BHP Crosby-3H1 Light Well Intervention Oil
Pollution Emergency Plan (OPEP) (PYHSE-ER-
0006):

Crosby-3H1 Light Well Intervention OPEP
developed and maintained for the duration of the
well intervention activities. Oil spill response
executed in accordance with OPEP.

Review of incident response report in line
with BHP Crosby-3H1 Light Well
Intervention OPEP in the event of a diesel
spill.
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8.6 Unplanned Discharges — Chemicals and Minor Hydrocarbon Spills

8.6.1 Summary of Risk Assessment and Evaluation
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hydrocarbons | marine environment and | contaminants causing adverse
from subsea equipment toxicity effects.
(e.g. ROVs).

8.6.2 Source of Risk

During the well intervention activities, the handling, use and storage of chemicals and hydrocarbons will be
required, which may include, but not limited to:

e Fuel and refined oil

e Hydraulic fluids/ oils

e Subsea control fluids

e Greases and lube oils

e Cleaning and cooling agents

e Biocides and corrosion inhibitors

Spills and leaks of chemicals and hydrocarbons on the vessel deck could occur as a result of spillage during
handling, inadequate bunding and/ or storage, inadequate method of securing or tank/ pipework failure, leaks
from equipment or rupture or failure of hoses. Chemicals and hydrocarbons are stored in a variety of ways on
the LWI vessel dependent to the liquid type and usage requirements, such as IBCs, tote tanks, and large
storage tanks, ranging in volumes from 20 L up to 15,900 L. The largest tank at 15,900 L is the surge tank, a
pressure tested tank vessel utilised to store fluids returned from the well such as MEG, seawater and
hydrocarbons. The surge tank and the day tank, with a capacity of 12,000 L, are not bunded. The control fluid
and waste fluid IBCs are bunded. Flammable liquid is stored in double-skinned 1SO storage tanks. The vessel
moonpool is bunded to aid in the containment potential deck spills, however deck spills and leaks have the
potential to reach the marine environment dependent on the volumes involved.

Leaks or rupture of ROV hydraulic hoses may occur through equipment malfunction or line pinches which
would lead to the loss of small volumes of hydraulic fluids directly to the marine environment. ROVs on the
LWI1 vessel are fitted with leak alarms currently setat 5 L.

During normal well operations involving fluid circulation or in the event that a well kill is required, water/glycol
mix and inhibited seawater (including biocide) would be pumped into the production and/or annulus bore of
the well. Accidental release of a hose or connection failure while pumping could result in up to 20 m?3 being
released.

Subsea control fluid will be Transaqua HT2 which has a dye added to aid in leak detection. This is supplied to
the SID via the control umbilical, typically pumped at rates of up to 1 méhour.

A downline contained in the umbilical can be used to supply other chemicals or fluids to the SID; BHP do not
plan to use this line.
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During wireline operations grease will be pumped into the grease injection head to maintain a pressure seal.
These are supplied at low flow rates up to rates up to 0.08 m3/min. Maximum inventory on the LWI vessel will
depend on requirements identified during detailed design.

The only time an unplanned discharge of these chemicals would occur would be in the event of an
umbilical/downline rupture, which could be caused by event such as a hose failure or an emergency
disconnect. The worst-case discharge during this scenario would be the loss of 4 m3 of brine, or less than 1 m?3
of other fluids (e.g. subsea control fluid or inhibition chemicals).

Other sources of unplanned discharges that may arise during the well intervention activities include:

e Leaks of chemicals or fluids from the SID, including lubricator, stuffing box, and hose or fitting failure;
e Loss of chemicals or other fluids contained on-board the vessel in holding tanks;

o Stuffing box leak / under pressure;

e Draining of lubricator contents;

e Failure of hydraulic hoses on vessel deck equipment such as deck cranes and Intervention
Compensation System;

e Loss of subsea control fluid during intervention operations;
e Lubricant dripping from cables over the deck and into marine environment; and
e Lubricant during wireline operations.

A vessel audit will be undertaken prior to project commencement to verify chemical storage and bunding
requirements. This audit will confirm:

e Bunding is in place on storage vessels that are designated to have bunding, including moonpool,
e Drip trays are in place under designated machinery,
e General deck drainage and scupper plugs are in place and functional; and,

e  Spill kit availability.

8.6.3 Environmental Impact Assessment

The accidental discharge of chemicals and hydrocarbons has the potential to cause localised toxic effects on
marine fauna (pelagic fish, cetaceans and marine reptiles) and flora (phytoplankton) and a localised reduction
in water quality. The potential impacts would most likely be highly localised and restricted to the immediate
area in the footprint of the spill. Pelagic fish, cetaceans, marine reptiles will be able to move out of the spill
area and any accidental spills is therefore not predicted to result in fatalities. Phytoplankton entrained in the
spill will be impacted, however, the rapid dilution and dispersal that will result at the oceanic locations, the
environmental effects will be temporary and localised, with significant impacts not expected owing to the short
exposure timeframe.

Habitat degradation for marine pollution and chemical discharges are highlighted as threats to marine turtles,
whales, and a number of migratory shorebirds in relevant Recovery Plans and Approved Conservation Advice
(refer to previous Table 4-7). The plans and conservation advice provide recovery objective and action to help
combat these threats.

In particular, the Recovery Plan for Marine Turtles in Australia (DoEE, 2017) identifies chemical discharge as
a relevant threat to marine turtles. Five species of turtle may occur within the operational area (Section 4.5.6),
of which the flatback turtle has an inter-nesting BIA that intercepts the operational area. In addition, the
operational area intercepts inter-nesting habitat identified as habitat critical to the survival of the species (all
waters within a 60 km radius of nesting areas on Thevenard Island, the Muiron Islands and Pilbara coast).
Management measures listed in the Recovery Plan in relation to chemical discharges include implementation
of best practices to minimise impacts to marine turtles and marine turtle habitat; and ensure spill risk strategies
and response plans adequately include management for marine turtles and their habitats.
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It is possible that individual turtles may come into contact with accidental chemical and hydrocarbon spills,
however, considering the water depths of the operational area and the distances to nearest nesting beaches,
large numbers of inter-nesting turtles are not predicted and significant impacts to populations will not occur.
Impacts may occur to a small number of individuals should they be traversing the area when an accidental
release occurs.

With the proposed controls in place, BHP considers the potential impacts and risk to marine fauna including
turtles from changes in water quality from unplanned discharges of chemicals and hydrocarbons are low. The
proposed activity is not inconsistent with recovery plan for marine turtles, as impacts and risks associated with
unplanned discharges of chemicals and hydrocarbons were considered in the Environmental Risk
Assessment, and a range of control measures were identified and adopted during the ALARP assessments,
as detailed below.

8.6.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-20). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk

Table 8-20: Unplanned discharges of chemicals and minor hydrocarbon spills — ALARP assessment
summary

Performance
Standard

Accept/

Hierarchy

Control Measure Reason

of Control

Eliminate None identified N/A N/A -
Substitute None identified N/A N/A -
Engineer None identified N/A N/A -
Separate None identified N/A N/A -
Administrate | Vessel will comply with | Accept | Controls based on legislative requirements must PS 8.6.1

the MARPOL 73/78 be accepted.

Annex |, Il and Ill, and Control is feasible, standard practice with

Marine Orders 91, 93 minimal cost. Benefits outweigh any cost

and 94. sacrifice.

Vessels to have a Accept | Controls based on legislative requirements must PS 8.6.1

current International be accepted.

Qil Pollution Control is feasible, standard practice with

Prevention (IOPP) minimal cost. Benefits outweigh any cost

certificate for oily sacrifice.

water filtering

equipment.

Vessel audit prior to Accept | Audits must be undertaken according to BHP PS 8.6.1

mobilisation confirms standards.

chemical/hydrocarbon Control is feasible, standard practice with

storage and handling minimal cost. Benefits outweigh any cost

requirements. sacrifice.

Vessels will have Accept | Controls based on legislative requirements must PS 8.6.1

current MARPOL- be accepted.

compliant Shipboard Control is feasible, standard practice with

Qil Pollution minimal cost. Benefits outweigh any cost

Emergency Plan sacrifice.

(SOPEP) and

Shipboard Marine

Pollution Emergency

Plan (SMPEP - for

noxious liquid) — the

latter may be
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Hierarchy

Accept/ Performance
of Control Soiel aEEs e Reject REEELIL Standard

combined with a

SOPEP.

All shipboard Accept | Controls based on legislative requirements must PS 8.6.1
hazardous liquid, be accepted.

chemical and Control is feasible, standard practice with

hydrocarbon spills and minimal cost. Benefits outweigh any cost

leaks will be managed sacrifice.

in accordance with the

SOPEP/ SMPEP.

Spill clean-up Accept | Controls based on legislative requirements must PS 8.6.1
equipment is located be accepted.

where hydrocarbons Control is feasible, standard practice with

and hazardous minimal cost. Benefits outweigh any cost

chemicals are sacrifice.

frequently handled.

Chemical selection Accept | All chemicals are reviewed and approved PS 8.6.2
and assessment through BHP Hazardous Materials Procedure to

process ensure suitable for discharge overboard.

Control is feasible, standard practice with
minimal cost. Benefits outweigh any cost

sacrifice.
Critical hoses outside Accept | Maintenance and inspection completed as PS 8.6.3
bunded areas (e.g. scheduled on PMS reduce the risk of leaks to the
ROVs) are marine environment.
inspected/maintained Control is feasible, standard practice with
as part of Vessel minimal cost. Benefits outweigh any cost
Preventative sacrifice.
Maintenance System
(PMS).

Additional Control Measures Considered

None identified.

ALARP Summary

The risk assessment and evaluation has identified a range of control measures that when implemented are
considered to manage the impacts and risks of unplanned discharges of chemicals/hydrocarbons. With the
proposed control measures in place, the impacts and risks of unplanned discharges of
chemicals/hydrocarbons are low and cannot be reduced further. No additional or alternative management
measures have been identified that would reduce the environmental impacts and risks associated with
unplanned discharges of chemicals/hydrocarbons, as such it is considered reduced to ALARP.
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BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-21.

Table 8-21: Demonstration of acceptability for unplanned discharges of chemicals and minor

hydrocarbon spills

Acceptability

Criteria

Acceptability Criteria

Demonstration

Development
(ESD)

Codes and Is the impact or risk being managed in Impacts and risks associated with unplanned
Standards accordance with relevant Australian or discharges of chemicals and hydrocarbons will
International legislation, Ministerial Conditions or | be managed in accordance with relevant
standards? legislation (e.g. Protection of the Sea
(Prevention of Pollution from Ships) Act 1983),
and codes and standards (e.g. MARPOL,
Marine Orders).
Ecologically Is the proposed impact consistent with the BHP undertakes petroleum activities in a
Sustainable principles of ESD? manner that is consistent with its Charter

values and Code of Business Conduct. In
determining the level of acceptability of
unplanned discharges of chemicals and
hydrocarbons, and guided by the Charter value
of Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum Standard and HSEC Management
Systems?

The management of risks and impacts in
relation to unplanned discharges of chemicals
and hydrocarbons will be in compliance with
BHP policies and management systems and
will be consistent with activities authorised for
areas adjacent to a World Heritage Area

(WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

controls that can be implemented to further
reduce the impact or risk?

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 8-20.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

been assessed (Table 8-20); no additional
controls were identified to further reduce the
impacts and risks of unplanned discharges of
chemicals and hydrocarbons. BHP considers
that the residual risk unplanned discharges of
chemicals and hydrocarbons has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

The potential risks and impacts and proposed
control measures are consistent with relevant
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Acceptability

o Acceptability Criteria Demonstration
Criteria P y

species recover plans and conservation
management plans that identify chemical
discharges and marine pollution as a threat
(refer to Table 4-7).

Stakeholder views | Do stakeholders have concerns / issues, and if Stakeholders have been consulted about the
so, have controls been implemented to manage petroleum activity (Section 5) and no

their concerns / issues? stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The storage and use of chemicals and hydrocarbons is standard industry practice and the potential impacts
are well understood. All chemicals/hydrocarbons for intended release or discharge to the marine environment
are selected and approved in line with BHP procedures. Further, prior to mobilisation, a vessel audit and
inspection will verify vessel compliance and chemical/hydrocarbon storage and handling management
measures on-board to minimise risks of decks spill reaching the marine environment.

The offshore oceanic location is such that any unplanned releases would be rapidly diluted and dispersed,
with any environmental effects being temporary and localised, with significant impacts not expected owing to
the short exposure timeframe. The proposed control measures for preventing and minimising the risk of
accidental release of chemicals and hydrocarbons occurring are comprehensive and consistent with all
relevant codes and standards and good oilfield practice. No additional controls have been identified to further
reduce the impacts and risks of unplanned discharges.

BHP is satisfied that when the accepted controls are implemented that the impact and residual risk of
unplanned discharges of chemicals and hydrocarbons to the environment are considered ALARP.
Furthermore, the adopted controls are considered consistent with good oilfield practice/ professional
judgement and environmental best practice.

BHP has considered information contained in recovery plans and conservation management plans where
chemical discharges and marine pollution has been identified as a risk to protected marine species (refer to
previous Table 4-7). The control measures proposed are consistent with management actions described in the
plans.

BHP undertakes petroleum activities in a manner that is consistent with the APPEA Principles of Conduct and
hence the principles of ESD. Stakeholders have been consulted about the LWI activities and no concerns
regarding this aspect have been raised. BHP undertakes regular consultation with relevant stakeholders about
its operations/ activities providing them with sufficient and reasonable opportunities to raise any new concerns
or issues for the duration of this activity. On this basis, it is considered that impacts and risks associated with
unplanned discharges of chemicals/hydrocarbons will be managed to an acceptable level.
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8.6.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental

Performance
Outcome

Environmental Performance Standard

Measurement Criteria

No accidental
release of
environmentally
hazardous
chemicals or minor
hydrocarbon spills
to the marine
environment.

PS8.6.1

Protection of the Sea (Prevention of Pollution
from Ships) Act 1983 — Part Il (Section 9);
MARPOL 73/78 Annex I, Il and IIl; Marine Order
91 (Pollution Prevention — Qil), Marine Order 93
(Pollution Prevention — Noxious Liquid
Substances), Marine Order 94 (Pollution
Prevention — Packaged Harmful Substances) as
appropriate to vessel class:

Vessel compliant with Marine Order 91.

Current International Oil Pollution Prevention (IOPP)
certificate for oily water filtering equipment.

Vessel will have current MARPOL-compliant
SOPEP and Shipboard Marine Pollution Emergency
Plan (SMPEP - for noxious liquid) — the latter may
be combined with a SOPEP.

Continuous bunding or drip trays around machinery
or equipment with the potential to leak.

Spill clean-up equipment and scupper plugs or
equivalent deck drainage control measures located
where hydrocarbons and chemicals are stored and
frequently handled.

Premobilisation vessel audit to confirm chemical
storage and bunding requirements.

Audit and inspection records show:

e Vessel compliant with MARPOL 73/78
Annex |, Il and Ill, and Marine Orders
91, 93 and 94;

e QOil and oily water is managed in
accordance with Marine Order 91.

Current IOPP certificate in place for
vessel in accordance with Marine
Order 91.

MARPOL-compliant SOPEP/ SMPEP
onboard vessel.

Documentation that SOPEP/ SMPEP
materials and equipment are available on
vessels prior to and during activity

Vessel incident report records all
shipboard chemical spills and
hydrocarbon spills managed in
accordance to SOPEP/ SMPEP

Completed premobilisation vessel audit
documentation.

PS 8.6.2

BHP Hazardous Materials Acquisition
Environmental Supplement (AO-HSE S-0002):
Where Offshore Chemical Notification Scheme
(OCNS) rating of D or E or a CHARM rating of Silver
or Gold rated chemicals with NO substitution
warning intended for liquid discharge are used, no
further control required.

If other non-rated chemicals intended for liquid
discharge are used, or rated chemicals with a
substitution warning,chemical selection
procedures described in Hazardous Materials
Acquisition Environmental Supplement (AO-HSE S-
0002) will be followed.

Documentation showing that chemicals
discharged to the marine environment are
ranked D or better on OCNS ranked list or
Silver or better on CHARM rating with no
substitution warning.

Where chemicals are to be discharged to
the marine environment are not D/ E rated
through OCNS or Gold/ Silver rated
through CHARM, or rated chemicals with
a substitution warning, then documented
evidence to show that Hazardous Material
Procedure has been followed.

PS 8.6.3
Vessel Preventative Maintenance System:

Critical hoses outside bunded areas (e.g. ROVSs) are
identified and regularly
inspected/maintained/replaced as part of the
Preventative Maintenance System.

Records in the Preventative Maintenance
System demonstrate inspections of critical
hoses comply with equipment
specifications.
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8.7 Unplanned Discharges — Solids

8.7.1 Summary of Risk Assessment and Evaluation
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overboard error.

8.7.2 Source of Risk

The handling and storage of solid materials and waste on-board the vessel has the potential for accidental
overboard release. Small quantities of hazardous and non-hazardous materials will be used and waste created
and then handled and stored on the vessel. In the normal course of operations, solid waste will be stored on
the vessel until it is transported via port facilities for appropriate disposal at licensed on shore facilities (refer
to previous Section 7.8). However, accidental releases to the marine environment are a possibility, especially
in rough ocean conditions and high winds, when items have the potential to roll off or be blown off the deck, if
not appropriately stored or secured.

General non-hazardous waste include general domestic and galley waste and recyclables such as scrap
materials, cardboard packaging, wood, paper and empty containers. Volumes of non-hazardous waste
generated on the vessels are generally low. Hazardous wastes are defined those wastes that are or contain
ingredients harmful to health or the environment. Hazardous wastes likely to be generated on-board the vessel
includes oil contaminated materials (e.g. sorbents, filters and rags), chemical containers and batteries, medical
wastes, paints and aerosol cans. The volumes of hazardous wastes generated are relatively small.

Solid objects/ equipment has the potential to be accidentally released overboard from manual handling errors
or unsecure/ unbalance loads during lifts. All non-buoyant solid waste material or dropped objects/ equipment
are expected to remain within the operational area as they sink through the water column and settle on the
seabed. Buoyant waste material lost overboard could potentially be carried by ocean currents beyond the
operational area.

8.7.3 Environmental Impact Assessment

The known and potential impacts to the marine environment from the accidental release of hazardous solid
waste/ materials and dropped objects include:

e Marine pollution and contamination (and a temporary and localised reduction in water quality);

e Ecotoxicological effects, injury or fatality of marine fauna through ingestion of, and entanglement in marine
debris;

e Smothering of benthic habitats, if dropped object is heavy enough to sink to the seabed.

Heavier solid hazardous materials and objects/ equipment accidentally released overboard would sink to the
seabed in the operational area. The area of impact would be limited to the footprint (size) of the object with
physical disturbance to the benthic sediments and communities beneath the object. Unless retrieved, the
disturbance would remain until the object eventually breaks down and disintegrates, which could potentially
be many years, dependent on the waste material. There are no sensitive or unique marine habitats in the
operational area and the consequence to benthic habitats and invertebrate communities is considered to be
highly localised and negligible.
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Marine debris is one of the world’s five major marine pollutants (ANZECC, 1995) and is increasing worldwide.
Harmful marine debris refers to all land-source garbage, plastics and floating non-biodegradable material that
may cause harm to vertebrate marine species, including marine turtles, birds, marine mammals, fish, sharks
and rays. During the well intervention activities, there is the potential for impacts on marine fauna that come
into contact with buoyant solid objects, such as packaging, plastic objects, etc. accidentally released
overboard. Such objects could potentially be carried by ocean currents beyond the operational area.

Injury and fatality to vertebrate marine life caused by ingestion of, or entanglement in harmful debris was listed
as a key threatening process under the EPBC Act in August 2003. Floating non-biodegradable marine debris
has been highlighted as a threat to marine turtles, whales, whale sharks, albatrosses and giant petrels in the
relevant Recovery Plans and Approved Conservation Advice (refer to previous Table 4-7). The plans,
conservation advice and the Threat Abatement Plan for the Impacts of Marine Debris on the Vertebrate Wildlife
of Australia’s Coasts and Oceans (DoEE, 2018) have specified a number of recovery objectives and actions
to help combat this threat.

The disposal of plastic materials at sea is totally prohibited by the International Convention for the Prevention
of Pollution from Ships (MARPOL) to which Australia is a signatory.Given the typically small volumes of solid
wastes that may be accidentally released during any given event, potential impacts to sensitive species are
expect to be restricted to individual animals. Many of the vertebrate species considered vulnerable to marine
debris occur seasonally or expected to occur in low densities (transiting the operational area).

8.7.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-22). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 8-22: Unplanned discharges of solid objects — ALARP assessment summary

Hierarchy Control Measure Accept/ Reason Performance
of Control Reject Standard
Eliminate Recovery of dropped N/A Minimise impacts resulting from dropped objects PS8.7.1
objects overboard overboard through retrieval. Control is feasible,
where safe and standard practice with minimal cost.
practicable to do so.
Substitute None identified N/A N/A -
Engineer None identified N/A N/A -
Separate Consider the waste Accept | Controls based on legislative requirements must PS 8.7.2
management be accepted.
hierarchy to eliminate, Control is feasible, standard practice with
reduce, recycle or minimal cost. Benefits outweigh any cost
reuse in lieu of sacrifice.

disposal in the
management plan.

Administrate | Develop and Accept | Controls based on legislative requirements must PS 8.7.2
implement a waste be accepted.
management plan for Control is feasible, standard practice with
managing waste minimal cost. Benefits outweigh any cost
generation, transport sacrifice.
and disposal.
Vessel will comply with | Accept | Controls based on legislative requirements must PS 8.7.2
the MARPOL 73/78 be accepted.
Annex Il and V, and Control is feasible, standard practice with
the following Marine minimal cost. Benefits outweigh any cost
Orders: sacrifice.
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Hierarchy

Control Measure | ACCePY Reason Rerfenmance
of Control Reject Standard

Marine Order 94
(Packaged Harmful
Substances).
Marine Order 95
(Garbage)
Minimise dropped Accept | Reduces the likelihood of dropped objects PS 8.7.3
object risk during lifting through procedures and standards for lifting
activities through equipment inspection and maintenance, lifting
implementation of procedures, and competent/ certified crew
work (lifting) undertaking lifting tasks.
procedures and Control is feasible, standard practice with
competent/certified minimal cost. Benefits outweigh any cost
crew. sacrifice.
Lifting gear on vessel's | Accept | Reduces the likelihood of dropped objects as PS 8.7.3
preventative lifting equipment is operating within its
maintenance system. parameters.
Control is feasible, standard practice with
minimal cost. Benefits outweigh any cost
sacrifice.
Environmental Accept | Providing training to personnel assists in PS 8.7.4
awareness induction understanding obligations. Controls based on
provided to all marine legislative requirements must be accepted.
crew includes Control is feasible, standard practice with
overview of waste minimal cost.
management.

Additional Control Measures Considered

None identified.

ALARP Summary

The risk assessment and evaluation has identified a range of control measures that when implemented are
considered to manage the impacts and risks of unplanned discharges (solids) from the LWI vessel during the
activity. The generation of solid hazardous and non-hazardous waste is unavoidable, and lifting operations are
required as part of the activity. Dropped objects and equipment loss could potentially occur during the activity,
but will be managed through work (lifting) procedures and equipment management. With the proposed control
measures in place, the impacts and risk of unplanned discharges (solids) are low and cannot be reduced
further. No additional or alternative management measures have been identified that would reduce the
environmental impacts and risks associated with unplanned discharges (solids), as such it is considered
reduced to ALARP.

8.7.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-25.
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Table 8-23: Demonstration of acceptability for unplanned discharges of solid objects

Acceptability

Criteria

Acceptability Criteria

Demonstration

Codes and
Standards

Is the impact or risk being managed in
accordance with relevant Australian or
International legislation, Ministerial Conditions or
standards?

Impacts and risks associated with unplanned
discharges (solids) management will be
managed in accordance with relevant
legislation (e.g. Protection of the Sea
(Prevention of Pollution from Ships) Act 1983),
and codes and standards (e.g. MARPOL,
Marine Orders).

Ecologically
Sustainable
Development
(ESD)

Is the proposed impact consistent with the
principles of ESD?

BHP undertakes petroleum activities in a
manner that is consistent with its Charter
values and Code of Business Conduct. In
determining the level of acceptability of
unplanned discharges (solids), and guided by
the Charter value of Sustainability, BHP has
identified, assessed and controlled risks
associated with this activity to minimise
environmental impacts. BHP considers that
this approach is consistent with the principles
of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum Standard and HSEC Management
Systems?

The management of risks and impacts in
relation to unplanned discharges (solids) will
be in compliance with BHP policies and
management systems and will be consistent
with activities authorised for areas adjacent to
a World Heritage Area (WHA).

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

controls that can be implemented to further
reduce the impact or risk?

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 8-22.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

been assessed (Table 8-22); no additional
controls were identified to further reduce the
impacts and risks of unplanned discharges
(solids). BHP considers that the residual risk of
unplanned discharges (solids) has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance (i.e. a WHA) of the receiving
environment.

The potential risks and impacts and proposed
control measures are consistent with relevant
species recover plans, conservation
management plans and threat abatement
plans that identify ship-sourced marine debris
as a threat, including but not limited to:

° Threat Abatement Plan for the Impacts of
Marine Debris on Vertebrate Wildlife of
Australia’s Coasts and Oceans

° Recovery Plan for Marine Turtles in
Australia 2017-2027
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Acceptability

o Acceptability Criteria Demonstration
Criteria P y

° Conservation Advice for the Humpback
Whale

° Conservation Management Plan for the
Southern Right Whale 2011-2021

° Conservation Advice for the Whale Shark

° Background Paper, Population Status
and Threats to Albatrosses and Giant
Petrels Listed as Threatened under the
EPBC Act 1999

Stakeholder views | Do stakeholders have concerns / issues, and if Stakeholders have been consulted about the
so, have controls been implemented to manage | petroleum activity (Section 5) and no

their concerns / issues? stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The handling and use of hazardous and non-hazardous solid materials is standard practice and the potential
impacts are well understood. BHP has procedures in place for verifying contractors’ management of waste
and the storage of wastes on-board vessels and for onshore disposal by waste removal contractors. Lifting
(equipment, containers, etc.) on the vessel cannot be eliminated during the LWI activities. Lifting procedures
and inspection/ testing requirements for lifting activities reduce the risk of dropped objects.

BHP is satisfied that when the accepted controls are implemented that the impact and residual risk of
unplanned discharges (solids) to the environment are considered ALARP. Furthermore, the adopted controls
are considered consistent with good oilfield practice/ professional judgement and environmental best practice.

BHP has considered information contained in recovery plans, conservation management plans and threat
abatement plans where ship-sourced marine debris has been identified as a risk to protected marine species
(refer to previous Table 4-7). The control measures proposed are consistent with management actions
described in the plans.

BHP undertakes petroleum activities in a manner that is consistent with the APPEA Principles of Conduct and
hence the principles of ESD. Stakeholders have been consulted about the LWI activities and no concerns
regarding this aspect have been raised. BHP undertakes regular consultation with relevant stakeholders about
its operations/ activities providing them with sufficient and reasonable opportunities to raise any new concerns
or issues for the duration of this activity. On this basis, it is considered that impacts and risks associated with
unplanned discharges (solids) will be managed to an acceptable level.
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8.7.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental
Performance
Outcome

Environmental Performance Standard

Measurement Criteria

No unplanned
discharges of solid
objects to the
marine
environment.

Waste is managed
in accordance with
legislate
requirements and
Vessel Waste
Management Plan.

PS8.7.1

Recovery of dropped objects and/ or hazardous
solid wastes lost overboard where safe and
practicable to do so.

Fate of dropped objects detailed in
incident documents.

PS 8.7.2

Vessel will comply with MARPOL 73/78 Annex lll
and V, and the following Marine Orders, as
appropriate to vessel class:

Marine Order 94 (Pollution Prevention — Packaged
Harmful Substances)

Marine Order 95 (Pollution Prevention — Garbage)

Garbage Record Book or manifests,
including transport, treatment, recycling
and disposal.

Audit and inspection records show waste
is managed in accordance with Marine
Order 94 and 95.

Audit and inspection records show waste
is managed in accordance with MARPOL
73/78 Annex Ill and V, and Marine Order
94 and 95.

Audit and inspection records show lids/
covers on skips/ bins where waste is
stored.

PS 8.7.3

Offshore Petroleum and Greenhouse Gas
Storage (Safety) Regulations: Accepted Vessel
Safety Case:

Lifting operations managed in accordance with
vessel work instructions and procedures.

Vessel Safety Case includes control measures for
dropped objects:

o Lifting equipment certification and inspection
° Heavy-lift procedures

° Preventative maintenance on lifting gear (e.g.
cranes)

Lifting crew competencies/ certification.

Lifting operations managed in accordance
with vessel work instructions and
procedures.

Vessel audit and inspection records verify
work (lifting/ operating) procedures in
place, lifting crew competencies, lifting
gear on PMS.

PS 8.7.4

Environmental awareness induction provided to
marine crew prior to activities include overview of
waste management.

Signed environmental awareness
induction attendance records demonstrate
environmental briefing has been
conducted for marine crew, including
overview of waste management.
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8.8 Marine Fauna Interaction

8.8.1 Summary of Risk Assessment and Evaluation

) ~
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Source of Risk Potential Impact > = g =
= [5}
3 = = S
z | - g g
A 14
Interaction Accidental collision Potential lethal impact or injury to Highly
with marine | between LWI vessel and | protected marine species. 10 Unlikely | 0.3 | Tolerable
fauna marine fauna (0.03)

8.8.2 Source of Risk

The physical presence and/ or movements of the LWI vessel in and around the operational area may present
a potential hazard to slow moving marine megafauna (cetaceans, marine turtles or whale sharks). Vessel
movements can result in collisions between the vessel (hull, propellors) and marine fauna, with potential
impacts ranging from minor behavioural interferences (e.g. avoidance) to severe impacts such as injury and
mortality through vessel strikes. Potential behavioural responses to underwater noise emissions during the
petroleum activity are discussed in Section 7.5.

The LWI vessel will be stationary or moving at low speeds when undertaking the well intervention activities.
The risk period is restricted to the duration that the vessel is on location in the operational area (up to 14 days).

8.8.3 Environmental Impact Assessment

Considering the low vessel movements associated with the LWI activities and the low vessel speeds in the
operational area, it is unlikely that the activity will have a significant impact on migratory fauna species or other
transiting marine fauna that may be present. In the highly unlikely event of a whale or turtle mortality, the effect
is not likely to be significant (as defined by EPBC Act significance impact guidelines) at the population level.

Vessel collisions have been known to contribute to the mortality of marine fauna including resident and
migrating turtles (Hazel and Gyuris, 2006; Hazel et al., 2007) and migratory whales (Laist et al., 2001; Jensen
and Silber, 2003). For both whales and turtles, the risk of lethal collision is a function of abundance of animals
in the area of operations, probability of a collision and the probability of that collision being fatal.

Cetaceans

The likelihood of vessel-whale collision being lethal is influenced by vessel speed. The risk of a collision
causing mortality of the whale increases as the vessel speed increases (Laist et al., 2001; Jensen and Silber,
2003). Vanderlaan and Taggart (2007) found that the chance of lethal injury to a large whale as a result of a
vessel strike declines from 80% at 15 knots to about 20 % at 8.6 knots.

The LWI vessel will be either stationary or moving slowly (~4 knots) in the operational area, hence the chance
of a vessel-whale collision resulting in lethal outcome within these waters is much reduced. According to the
data of Vanderlaan and Taggart (2007), it is estimated that the risk is less than 10% at a speed of 4 knots.
Vessel-whale collisions at this speed are uncommon and, based on reported data contained in the US National
Ocean and Atmospheric Administration database (Jensen and Silber, 2003) there only two known instances
of collisions when the vessel was travelling at less than 6 knots, both of these were from whale watching
vessels that were deliberately placed amongst whales.

The reaction of whales to the approach of a vessel is quite variable. Some species remain motionless when in
the vicinity of a vessel while others are known to be curious and often approach vessels that have stopped or
are slow moving, although they generally do not approach, and sometimes avoid, faster moving vessels
(Richardson et al., 1995).
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Five listed threatened and migratory species of cetacean were identified as potentially occurring in, or have
habitat in the operational area: the sei whale, pygmy blue whale, fin whale, Southern right whale and humpback
whale. The operational area intercepts BIAs for the pygmy blue whale (part of the migratory corridor) and the
humpback whale (migratory corridor). The worst-case consequence from a vessel strike would be the fatality
of a single EPBC Act-listed individual species, however as they would represent an individual within the local
population it is not expected that it would result in a decreased population size. However, considering the low
vessel movements and low vessel speeds in the operational area, it is unlikely there would be a significant
impact on cetaceans at the population level.

Whale Sharks

Whale sharks are at risk from vessel strikes as they spend time feeding at the sea surface. Whale sharks may
traverse offshore NWS waters including the operational area during their migrations to and from aggregation
areas along the Ningaloo coast and the operational area intercepts the foraging BIA for the species. Seasonal
aggregations along the Ningaloo coast can be variable although usually between March and July, with peak
numbers recorded in April and May (Sleeman et al., 2010). Outside of this period, individual may still be
present.

Turtles

There is no available data on factors affecting the likelihood of a vessel-turtle collision being lethal. It is
reasonable to assume that the higher the speed of collision, the greater the risk of mortality, but contact with
the propeller would be lethal at almost all speeds. Studies have shown that turtles are less likely to flee from a
fast moving vessel, presumably because of poor hearing and visual senses than from a slow-moving vessel
(Hazel et al., 2007).

Five listed threatened and migratory species of marine turtle were identified as potentially occurring in, or have
habitat in the operational area: green, flatback, hawksbill, leatherback and loggerhead turtles. Marine turtles
are predominantly oceanic species except in the nesting season when they come ashore. There are no
shorelines near the operational area, but marine turtles may transit the operational area to forage on nearby
reefs with the closest nesting areas >27 km away (Muiron Islands and North West Cape: green, hawksbill and
loggerhead turtles). In addition, the operational area intercepts BIAs for green, hawksbill, loggerhead and
flatback turtles, and critical habitat (inter-nesting) for flatback turtles.

Considering the low vessel movements and the low speeds in the operational area, it is unlikely that presence
of the vessel will have a significant impact on turtles at the population level.

Species Recovery Plans and Approved Conservation Advice

BHP has considered information contained in relevant recovery plans and approved conservation advice for
cetaceans and marine turtles that identify vessel strike as a threat (Table 4-7).

BHP has evaluated the impacts and risks associated with vessel strike and vessel disturbance. BHP considers
the proposed activity is not inconsistent with recovery plans for cetaceans and marine turtles, as impacts and
risks associated with marine fauna interaction were considered in the Environmental Risk Assessment, and a
range of preventative controls were identified and adopted during the ALARP assessments, as detailed below.
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A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-24). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 8-24: Interference with marine fauna — ALARP assessment summary

Hierarchy

of Control

Control Measure

Accept/

Performance
Standard

Eliminate

None identified

N/A

N/A

Substitute

None identified

N/A

N/A

Engineer

None identified

N/A

N/A

Separate

None identified

N/A

N/A

Administrate

Vessel Master to
operate vessels in
accordance with the
Part 8 of the OPGGS
Act 2006 — (s. 280 (2)
(c)); EPBC
Regulations 2000 —
Part 8 Division 8.1

(r. 8.05) Interacting
with Cetaceans
(modified to include
turtles and whale
sharks) to avoid
interactions with
whales, whale sharks,
and marine turtles.

Accept

Reduces interaction risk to cetaceans (modified
to include turtles and whale sharks).

Controls based on legislative requirements must
be accepted. Control is feasible, standard
practice with minimal cost.

PS 8.8.1

Implement EPBC Act
1999 — Ministerial
Approval Decision
April 2006 (EPBC
2005/2034) Conditions
in relation to cetacean
and whale shark
interactions and
sightings reporting.

Accept

Controls based on legislative requirements must
be accepted. Control is feasible, standard
practice with minimal cost.

PS 8.8.2

Environmental
awareness induction
provided to all marine
crew to advise marine
fauna interaction
requirements.

Accept

Providing training to personnel assists in
understanding obligations. Controls based on
legislative requirements must be accepted.
Control is feasible, standard practice with
minimal cost.

PS 8.8.3

Additional Control Measures Considered

Separate

Restrict timing of
activity to reduce
potential risks to
marine fauna during
environmentally
sensitive periods.

Reject

The risk to all fauna cannot be eliminated due to
variability in timing of environmentally sensitive
periods and the unpredictable presence of some
species. Due to the short duration of petroleum
activity, the risk of interaction with marine fauna
is considered very low. Restricting timing or
duration of the petroleum activity may have
logistical implications or costs. Given the low risk
of interactions with marine fauna, the control is
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Hierarchy

Control Measure | ACCePY Reason Rerfenmance
of Control Reject Standard

deemed grossly disproportionate to any
environmental benefit.

Engineer Passive acoustic Reject | The cost of a PAM system has been estimated to -
monitoring to detect be unacceptably high and would require several
cetaceans in the permanent mooring locations in the operational
vicinity of the vessels area with real time monitoring and analysis.

Given that LWI vessel would be stationary for the
most part or moving slowly (hence little chance
of strike) it is considered that the cost is grossly
disproportionate to the benefit that may gained.

ALARP Summary

The risk assessment and evaluation has identified a range of controls that when implemented are considered
to manage the risk of interference to marine fauna during the petroleum activity. The presence and movement
of the LWI vessel is critical to undertake the LWI activities and cannot be eliminated.

The following additional controls were considered:
Whales:
Alternative controls considered for avoiding impacts to whales were:

Passive acoustic monitoring: Passive acoustic monitoring systems are available for detecting whales. The
chief disadvantage is that they can only detect whales if they are vocalising therefore they must be used in
combination with visual monitoring (i.e. it is an additional measure not a replacement for visual monitoring). To
be effective PAM need to have a means of feeding back information to the vessels in real-time. The cost (in
terms of time to develop, test and implement as well as monetary expense) of a PAM system has been
estimated to be very high and would require several permanent mooring locations around the vessels with real
time monitoring and analysis. Given that LWI vessel would be stationary or moving slowly (hence little chance
of collision with whales) and the short duration of the LWI activity (up to 14 days), it is considered that the cost
is disproportionate to the very minor net environmental benefit that may accrue; and

Timing of activities: Timing the activities to avoid periods of peak whale abundance was been considered. The
benefit that may accrue from avoiding periods of peak whale density is considered to be negligible based on
the simple observation that even with all the oil and gas development (and associated vessel movements)
occurring in the Exmouth Basin over the last ten years the humpback whale population (Stock 1V) has grown
at an estimated 10% per year to the point where IUCN have removed the humpback whales from the
threatened category and there have been no recorded cases of whale-vessel collisions. As discussed
previously, Bejder et al. (2015) found the population abundance of eastern and western Australian humpback
whales has recovered to more than approximately 50% of their pre-whaling abundance and argued that, based
on meeting the eligibility criteria for removing a species from any category in the list of threatened species
under the EPBC Act, the available scientific evidence does not support the listing of humpback whale
populations on the EPBC Act list of Threatened species. The cost that would be associated with avoiding
periods of peak whale density is highly variable ranging from no cost, should it happen coincide with vessel
availability, to several millions of dollars if it requires placing contracted vessels on stand-by. Given that the
procedures proposed for preventing vessel-whale collisions have been demonstrated to be effective it is
considered that the potential cost of additional control of varying the timing of the activities to avoid peak whale
abundance is grossly disproportionate to the negligible benefit that may accrue.

Turtles:

There are no guidelines or standards for avoidance of collisions with turtles. Given their protected species
status, the following alternative control is proposed:
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Avoidance procedure: Extend to turtles a modified version of the avoidance procedure in place for whales. The
procedure would prohibit intentionally travelling greater than 6 knots within 50 m of a turtle and not knowingly
approach closer than 25 m to a turtle (note difference in distance compared to whales is due to practical
limitation on sighting turtles in the open ocean). These additional control measures would not incur any
additional cost, except on occasions when turtles approach within the caution zone.

With no further alternative and practicable control measures identified and with the proposed management
controls in place that are consistent with legislative requirements, regulations and standards, it is considered
that the risk of injury or mortality to marine fauna from interaction with the LWI vessel has been reduced to
ALARP.

8.8.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-25.

Table 8-25: Demonstration of acceptability for interaction with marine fauna

Acceptability

Criteria

Acceptability Criteria

Demonstration

Codes and
Standards

Is the impact or risk being managed in
accordance with relevant Australian or
International legislation, Ministerial Conditions or
standards?

Impacts and risks associated with the
unplanned interference to marine fauna will be
managed in accordance with relevant
legislation, codes and standards, including:

e EPBC Regulations 2000 — Part 8 Division
8.1 Interacting with cetaceans;

e Ministerial Conditions (EPBC 2005/2034);
and

e Relevant Recovery Plans and
Conservation Advice that list vessel

strike/disturbance as a threat to the
species.

Ecologically
Sustainable
Development
(ESD)

Is the proposed impact consistent with the
principles of ESD?

BHP undertakes petroleum activities in a
manner that is consistent with its Charter
values and Code of Business Conduct. In
determining the level of acceptability of the
effects of unplanned interference to marina
fauna, and guided by the Charter value of
Sustainability, BHP has identified, assessed
and controlled risks associated with this
activity to minimise environmental impacts.
BHP considers that this approach is consistent
with the principles of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum Standard and HSEC Management
Systems?

The use of the LWI vessel will be in
compliance with BHP Charter values and
management systems.

Professional

Is the impact or risk being managed in

Controls identified in this plan are consistent

judgement accordance with industry best practice? with industry best practice and guidelines.
Accepted controls that will be implemented are
provided in Table 8-24.

ALARP Are there any further reasonable and practicable | All reasonable and practicable controls have

controls that can be implemented to further
reduce the impact or risk?

been assessed (Table 8-24), additional
controls were considered but were found not to
be justifiable in further reducing the impacts
and risks of interactions with marine fauna
without a gross disproportionate sacrifice. BHP
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Acceptability

o Acceptability Criteria Demonstration
Criteria P y

considers that the residual risk of interactions
with marina fauna has been demonstrated to

be ALARP.
External Context
Environmental Are controls in place to manage the impacts and | The environmental performance outcomes,
best practice risk to the environment that are commensurate performance standards and measurement
with the nature and scale of any environmental criteria that determine whether the outcomes
sensitivities of the receiving environment? and standards have been achieved are

commensurate with the environmental
significance of the receiving environment.

Stakeholder views | Do stakeholders have concerns / issues, and if Stakeholders have been consulted about the
so0, have controls been implemented to manage | petroleum activity (Section 5) and no

their concerns / issues? stakeholder concerns have been raised
regarding this aspect.

Acceptability Summary

The presence of the LWI vessel cannot be avoided. While the potential exists for a collision between a vessel
and a marine turtle/cetacean/whale shark, it is considered a rare scenario. The vessel essentially be stationary
or travelling at very low speeds in the operational area, also reducing the likelihood of fauna strike. In the highly
unlikely event of a whale or turtle mortality, the effect is not likely to be significant (as defined by EPBC Act
significance impact guidelines) at the population level.

The proposed control measures for protection of whales is consistent with regulatory requirements imposed
on the whale watching industry and best practice for managing interactions with whales. An additional control
has been identified (similar to whale avoidance measures but with reduced distances) to further reduce the
risk of vessel-turtle collisions to acceptable levels.

All relevant controls were considered as part of the ALARP assessment, and as no other reasonable additional
controls were identified that would further reduce the impacts and risks of interference to marine fauna without
a gross disproportionate sacrifice, the impacts and risks are considered ALARP. Stakeholders have been
consulted about the activities, and no comments were received regarding this aspect. BHP undertakes regular
consultation with relevant stakeholders about its operations/ activities providing them with sufficient and
reasonable opportunities to raise any new concerns or issues for the duration of this activity.

BHP is satisfied that when the accepted controls are implemented that the impact and residual risk of
interference with marine fauna is considered ‘ALARP’ and that adherence to the performance standards will
manage the impacts and risks of interference with marine fauna to an acceptable level.
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8.8.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental
Performance
Outcome

Environmental Performance Standard

Measurement Criteria

No injury or
mortality to marine
fauna as a result of
vessel strike

PS8.8.1

OPGGS Act 2006 - (s. 280 (2) (c)) - EPBC
Regulations 2000 — Part 8 Division 8.1 (r. 8.05)
Interacting with cetaceans (modified to include
turtles and whale sharks):

Vessels will not knowingly travel at speeds greater
than 6 knots within 300 m of a whale/ whale shark
and 150 m for a dolphin (50 m of a turtle) (caution
zone).

Vessels will not knowingly approach closer than
100 m for a whale/ whale shark, 50 m for a dolphin
(and 25 m of a turtle).

If the cetacean/ whale shark shows signs of being
disturbed, the vessels will immediately withdraw
from the caution zone at a constant speed of less
than 6 knots.

Vessels must move at a constant slow speed and
with minimal noise away from a cetacean that is
approaching so that the vessel remains at least
300 m from the cetaceanq.

Sightings of cetaceans and whale sharks are
recorded and reported to the Vessel Master.

Records of breaches of vessel and
cetaceans/ whale sharks/ turtles
interaction requirements outlined in EPBC
Regulations reported via Monthly
Recordable Incident Report and
Environmental Performance Report.

PS 8.8.2

EPBC Act 1999 — Ministerial Approval Decision
April 2006 (EPBC 2005/2034) Conditions:

1 (a) iv: ‘Cetacean interaction procedures for supply
vessels and aircraft that are consistent with Part 8 of
the EPBC Regulations 2000; and

1 (a) v: ‘Cetacean and whale shark sightings
reporting’.

To meet the above conditions, vessel crew
members are responsible for recording and
reporting sightings of cetaceans and whale sharks
using the APU Whale, Dolphin and Whale Shark
Sightings Cards (designed to comply with the
requirements detailed in NOPSEMA Bulletin -
Recording and Reporting MMO Data), to the
Designated Master. This data will then be supplied
to the APU HSE Team for reporting to DAWE.

Environment Induction attendance record
demonstrates vessel crew are aware of
marine fauna (cetaceans, turtles and
whale sharks) interaction requirements
that are consistent with Part 8 of the
EPBC Regulations 2000

Documented evidence that cetacean and
whale shark sightings annually reported to
DAWE.

PS 8.8.3

Environmental awareness induction provided to
marine crew prior to activities to advise marine
fauna interaction requirements.

Cetacean and whale shark sightings are recorded
and reported secondary to the primary
responsibilities of crew, and cetacean and whale
shark sightings annually reported to DAWE.

Signed environmental awareness
induction attendance records demonstrate
environmental briefing has been
conducted for marine crew, including
sightings and recording requirements.

Documented evidence that cetacean and
whale shark sightings have been reported.

PS 8.8.4

Injury or death of any marine fauna species listed as
threatened or migratory under the EPBC Act
reported to NOPSEMA.

Vessel collision incident report.

National Ship Strike Database entry
number.

% For safety reasons, the above distances are not applied for a vessel holding station or with limited manoeuvrability.
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Any vessel strike incidents with a whale in the
operational area is reported in the National Ship
Strike Database at:
https://data.marinemammals.gov.au/report/shipstrike

8.9 Introduction of Invasive Marine Species

8.9.1 Summary of Risk Assessment and Evaluation

Source of Risk Potential Impact

o

o

<}
=
T
=
—

Severity Factor
Residual Risk
Acceptability

Introduced Movement of vessel and | Introduction of invasive marine

marine immersible equipment species to area leading to major Highly

species from known high invasive | impact to native species. 100 | Unlikely 3 Tolerable
marine species risk (0.03)
areas

8.9.2 Source of Risk

Biofouling on immersed surfaces (e.g. ship hulls), floating/ immersible equipment and within internal seawater
circulation systems, as well as ballast water, are potential pathways for invasive marine species (IMS) to
translocate on offshore vessels.

There is the potential for the LWI vessel to transfer IMS from international waters into the operational area and
for them to establish in the local environment. There is a smaller risk of transfer of IMS from Australian waters.

The LWI vessel will likely mobilise to the operational area from Singapore. Mobilisation of the vessel will be in
accordance with biosecurity and marine assurance requirements.

The SID is currently in dry storage in Fremantle where it will remain until it is mobilised to the operational area
and as such does not represent an IMS risk. In addition, the ROV is placed in dry storage when not in use
(including transit to site).

Ballast Water

The Commonwealth Department of Agriculture, Water and the Environment (DAWE) is the lead agency for
management of ballast water, with responsibility (formerly the Department of Agriculture). Vessels manage
ballast water in accordance with International Maritime Organisation (IMO) Ballast Water Management (BWM)
Convention, IMO Guidelines, the mandatory Australian Ballast Water Management Requirements (DAWR,
2017) that is enforced under the Biosecurity Act 2015 and associated local measures intended to minimise the
risk of transplanting harmful aquatic organisms and pathogens from ships’ ballast water and associated
sediments, while maintaining ships safety. Contracted vessels have individual Ballast Water Management
Plans.

Vessels arriving from overseas, intending to discharge trim or ballast water in coastal Australian waters are
required to have undertaken a ballast water exchange in accordance with Department of Agriculture, Water
Resources requirements. The Australian ballast water management requirements are now aligned with the
(BWM) Convention:

e All vessels must carry a valid Ballast Water Management Plan;
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e Vessels with a ballast water management system (BWMS) should also carry a Type Approval Certificate
specific to the type of BWMS;

e All vessels must submit a Ballast Water Report. Vessels intending to discharge ballast are obligated to
report;

e International vessels can submit a Ballast Water Report through the Maritime Arrivals Reporting;
e System (MARS) at least 12 hours prior to arrival,
e All vessels must maintain a complete and accurate record of all ballast water movements; and

e Domestic trading vessels can request a low risk exemption through a Domestic Risk Assessment. All
applications must be submitted through MARS.

From September 2019, all vessels that use ballast water are required to meet the Regulation D2 discharge
standard of the International Convention for the Control and Management of Ships’ Ballast Water and
Sediments (the Convention) at their next renewal survey. Vessels using ballast water exchange as their
primary ballast water management method are required to phase out this management method and meet the
Regulation D2 discharge standard. Vessels may meet this standard by installing an International Maritime
Organisation (IMO) Type Approved ballast water management system, or as specified within the Convention.

Vessels will exchange ballast water outside ports where possible.

The proposed control measures for IMS introduced by ballast water are consistent with the Australian Ballast
Water Management Requirements. They are also consistent with good oilfield practice.

Biofouling

Biofouling on vessel hulls, external niche areas and immersible equipment pose a potential risk of IMS in
Australian waters. Under the National Biofouling Management Guidelines for the Petroleum Production and
Exploration Industry and IMO Guidelines for the control and management of ships' biofouling to minimise the
transfer of invasive aquatic species (resolution MEPC.207(62), DAWR and DoEE guidelines and APU IMS
Management Procedure a risk assessment approach is applied to manage biofouling.

The BHP APU IMS Management Procedure outlines:

e Regulatory Framework for management of IMS;

o |dentify BHP’s marine activities at risk of facilitating introduction/translocation of IMS into WA and
Commonwealth waters;

e BHP and Contractors roles and responsibilities;

e The BHP IMS Risk Assessment & Approval Procedure (AOHSE-E-0018-001) for assessing vessel and
immersible equipment for IMS risk that is in alignment with NOPSEMA’s Information Paper (IP1899) on
‘Reducing Marine Pest Biosecurity Risks through Good Practice Biofouling Management’ (NOPSEMA,
2020). The BHP IMS Risk Assessment & Approval Procedure (AOHSE-E-0018-001) considers the
following variables:

o History of the vessel, including destination and time spent in last port of call;
o Equipment deployment and cleaning history;

o Status of anti-fouling coating and marine growth protection system;

o Independent biofouling inspection results and timing; and

o Ballast water management including water exchange and origin.

e Management and mitigation measures to prevent IMS incursions and manage identified bio-fouling pre
hire and post-mobilisation.

o All contracted vessels are required to complete the BHP IMS risk assessment process described in
this procedure. The IMS risk assessment assigns a final risk category of low, moderate, uncertain
or high) to vessels based on a range of information listed above. If a risk category of moderate,
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uncertain or high is scored, a range of management options are available including inspections,
cleaning or treatment of internal seawater systems.

o Provide all documentation to BHP during the Marine Management Process prior to hire; and

o Any vessel contracted for greater than 12 months will be audited annually

8.9.3 Environmental Impact Assessment

The present knowledge base is inadequate to produce a detailed character profile of all marine organisms that
may be translocated by shipping beyond their natural range. Ruiz et al. (2000) have analysed the common
factors influencing success of translocated marine pests. The majority of marine pest species appear to have
planktotrophic larvae, however oviparous species are included. Many of them are epibenthic fouling species
but some are soft substratum burrowers or planktonic. It seems likely that many of them are transported as
ship bottom fouling organisms rather than as propagules in ballast water.

Assessment of environmental risk has considered the probability of introduction of marine pest species
between the source and destination and the similarity of source and discharge habitats:

e The probability of introduced species from the Central Indo-West Pacific Province surviving in the area is
low, but if they were to be dispersed to the coastal habitats the probability of survival would be high.

e The potential ecological effect of this relatively high survival potential may be mitigated by the similarity of
the marine species of the region; and

e The probability of introduced species from the more distant South Japan, East African, North Indian and
Pacific Islands Provinces surviving in the area also is low. If they were dispersed to coastal habitats the
impact would be moderate to major, given the greater number of sister and analogue species that could
damage the receiving ecosystems.

IMS may also be economically damaging, including direct damage to assets (fouling of vessel hulls and
infrastructure), depletion of commercial marine species, and damage to recreational vales of the area (tourism
and recreational fishing). Furthermore, once introduced to an area, eradication or control of introduced species
may be difficult, expensive and disruptive or damaging to other marine life.

8.9.4 Demonstration of ALARP

A summary of the ALARP process undertaken for the environmental aspect is presented below. This process
was completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk
reduction proportional to the benefit gained and final acceptance or justification if the control was not
considered suitable (refer Table 8-26). The result of this ALARP Assessment contributes to the overall
acceptability of the impact or risk.

Table 8-26: Introduced marine species — ALARP assessment summary

Hierarchy Accept/ Performance
of Control STl MEEse Reject REEELI Standard
Eliminate None identified N/A N/A -
Substitute None identified N/A N/A -
Engineer Anti-foulant system. Accept | Control is feasible, standard practice with PS8.9.1
minimal costs. Benefits outweighs any cost
sacrifice.
Separate None identified N/A N/A -
Administrate | LWI vessel will comply | Accept | Controls based on legislative requirements must PS 8.9.3
with the BHP APU IMS be accepted.
Management Control is feasible, standard practice with
Procedure. minimal cost. Benefits outweigh any cost
sacrifice.

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan 257



CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

Hierarchy Control Measure Accept/ Reason Performance
of Control Reject Standard
Ballast water Accept | Controls based on legislative requirements under PS 8.9.2
exchange or treat the Biosecurity Act 2015 must be accepted.
ballast water Control is feasible, standard practice with
exchange using an minimal cost. Benefits outweigh any cost
approved ballast water sacrifice.

treatment system.

Additional Control Measures Considered

Eliminate Mandatory dry-dock Reject | Substantial costs and would affect schedule -
cleaning of vessel and resulting in potential delays. Significant cost
cleaning of immersible deemed grossly disproportionate to very low risk
equipment prior to given controls already in place.

entry to the
operational area to
reduce risk of IMS

introduction.
SID is mobilised to site | Accept | Control is feasible with minimal cost. Benefits PS 8.9.3
from dry storage. outweight any cost sacrifice.

Engineer No ballast water Reject | Ballast water exchange is critical for maintaining -
exchange vessel stability.

ALARP Summary

The risk assessment and evaluation has identified a range of control measures that when implemented are
considered to manage the risk of introducing invasive marine species during the LWI activities.

BHP has adopted a risk-based approach to managing IMS risk for vessels and associated immersible
equipment. Such as approach is consistent with other petroleum operators on the North West Shelf. Ballast
water exchange will be managed in accordance with Australian Ballast Water Management Requirements
(DAWR, 2017). Biofouling risk assessment and management controls adopted by BHP will ensure the IMS
risk from the LWI vessel and associated immersible equipment will be managed to ALARP..

8.9.5 Demonstration of Acceptability

BHP considers a range of factors when determining that a level of impact and risk to the environment is broadly
acceptable, as summarised in Table 8-27.

Table 8-27: Demonstration of acceptability for introduction of invasive marine species

Acceptability

Criteria Acceptability Criteria Demonstration

Codes and Is the impact or risk being managed in Impacts and risks associated with introduced

Standards accordance with relevant Australian or marine species will be managed in accordance
International legislation, Ministerial Conditions or | with relevant legislation, and codes and
standards? standards (e.g. International Convention on the

Control of Harmful Anti-fouling Systems on
Ships). Management consistent with:

e Biosecurity Act 2015

e National Biofouling Management Guidance
for Petroleum Production and Exploration
Industry (Marine Pest Sectoral Committee,
2018)

e WA Fish Resources Management Act
1994

258



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN

Acceptability

Criteria

Acceptability Criteria

AUSTRALIAN PRODUCTION UNIT

Demonstration

e Performance standards are consistent with
the Ballast Water Management
Requirements (as defined under the
Biosecurity Act 2015) (aligned with the
International Convention for the Control
and Management of Ships’ Ballast water
and Sediments)

Ecologically
Sustainable
Development
(ESD)

Is the proposed impact consistent with the
principles of ESD?

BHP undertakes petroleum activities in a
manner that is consistent with its Charter
values and Code of Business Conduct. In
determining the level of acceptability of
introduction of IMS in the field, and guided by
the Charter value of Sustainability, BHP has
identified, assessed and controlled risks
associated with this activity to minimise
environmental impacts. BHP considers that
this approach is consistent with the principles
of ESD.

Internal Context

BHP Charter and
HSEC
Management
System
compliance

Is the proposed impact or risk consistent with the
requirements of BHP Our Requirements,
Petroleum Standard and HSEC Management
Systems?

The contracting and use of vessels will be in
compliance with BHP Charter values and
management systems.

Professional
judgement

Is the impact or risk being managed in
accordance with industry best practice?

Controls identified in this plan are consistent
with industry best practice and guidelines
including the NOPSEMA Information Paper
(IP1899) (NOPSEMA, 2020) . Accepted
controls that will be implemented are provided
in Table 8-26.

ALARP

Are there any further reasonable and practicable
controls that can be implemented to further
reduce the impact or risk?

All reasonable and practicable controls have
been assessed (Table 7-17). With the
exception of mobilisation of the SID to site
from dry storage, additional controls were
found not to be practicable in further reducing
the impacts and risks of introduced marine
species without a gross disproportionate
sacrifice. BHP considers that the residual risk
of introduced marine species has been
demonstrated to be ALARP.

External Context

Environmental
best practice

Are controls in place to manage the impacts and
risk to the environment that are commensurate
with the nature and scale of any environmental
sensitivities of the receiving environment?

The environmental performance outcomes,
performance standards and measurement
criteria that determine whether the outcomes
and standards have been achieved are
commensurate with the environmental
significance of the receiving environment.

Stakeholder views

Do stakeholders have concerns / issues, and if
s0, have controls been implemented to manage
their concerns / issues?

Stakeholders have been consulted about the
petroleum activity (Section 5) and no
stakeholder concerns have been raised
regarding this aspect. BHP will continue to
liaise with WA Department of Primary
Industries and Regional Development (DPIRD)
on current requirements for the management
of the risk of marine pest introduction in WA
waters.
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Acceptability Summary

The proposed control measures for preventing and minimising the risk of introduced marine species are
comprehensive and consistent with all relevant codes and standards and good oilfield practice. No reasonably
practicable additional controls have been identified that would provide a significant net environmental benefit.

The proposed control measures are consistent with the Australian Ballast Water Management Requirements
and the National Biofouling Management Guideline for the Petroleum Production and Exploration Industry
(Marine Pest Sectoral Committee, 2018).

All relevant controls were considered as part of the ALARP assessment, and as no other reasonably
practicable additional controls were identified that would further reduce the impacts and risks of introduced
marine species without a grossly disproportionate sacrifice, the impacts and risks are considered ALARP. BHP
undertakes regular consultation with relevant stakeholders about its operations/ activities providing them with
sufficient and reasonable opportunities to raise any new concerns or issues for the duration of this activity.

BHP is satisfied that when the accepted controls are implemented the impact and residual risk of introduced
marine species to the environment is considered ALARP and that adherence to the performance standards
will manage the impacts and risks of introduced marine species to an acceptable level.

8.9.6 Environmental Performance Outcome, Performance Standards and Measurement Criteria

Environmental

Performance Environmental Performance Standard Measurement Criteria
Outcome

No introduction of PS8.9.1 Current International Anti-Fouling System

Invasive marine Marine Orders 8 - Part 98: Marine Pollution - | Certificate.

species Anti-fouling Systems: Records indicate ship anti-fouling systems
International Convention on the Control of have not used harmful organofins.
Harmful Anti-fouling Systems on Ships (IMO,
2001).

Prohibits the use of harmful organotins in
antifouling paints used on ships and
establishes a mechanism to prevent the
potential future use of other harmful
substances in anti-fouling systems.

PS 8.9.2 Ballast water exchange records maintained
Australian Ballast Water Management which verifies compliance against Ballast
Requirements( as defined under the Water Management requirements.

Biosecurity Act 2015) (aligned with the
International Control and Management of
Ships’ Ballast water and Sediments:

Ballast water exchange or treat ballast water
using approved ballast water treatment

system.

PS 8.9.3 Record and review of BHP IMS risk

BHP Introduced Marine Species assessment (AOHSE-E-0018-001) by the BHP
Management Procedure: Environmental Specialist for the LWI vessel

and associated immersible equipment (e.g.
SID and RQOV) prior to entry into the
operational area.

Records of management measures
implemented if required, through the IMS
vessel risk assessment process.

Records demonstrate SID mobilised to site
from dry storage.

An IMS risk assessment will be completed for
the LWI vessel and associated immersible
equipment (e.g. SID and ROV) before
mobilisation to operational area, as described
in BHP Introduced Marine Species
Management Procedure.
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9 Hydrocarbon Spill Response

As required by the OPGGS (Environment) Regulations, BHP has prepared the Crosby-3H1 Light Well
Intervention Qil Pollution Emergency Plan (OPEP) (PYHSE-ER-0006) (refer to Appendix G). The OPEP is the
primary reference document and key control measure to be implemented in the event of an oil spill during the
well intervention activities and has been developed as a formal means of establishing the processes and
procedures to ensure that BHP maintains a constant vigilance and readiness to prevent and, where required,
respond to and effectively manage oil spill incidents that may occur. The OPEP has been developed to be
compliant with the OPGGS (Environment) Regulations.

This section of the EP provides a description of the proposed oil spill response strategies based on the worst-
case spill scenarios. The response strategies presented are based on the outcome of a Strategic Net
Environmental Benefit Analysis (NEBA). For each of the proposed response strategies, their benefits and
constraints are presented along with an assessment of the associated risks and impacts that may occur from
their implementation.

9.1 Spill Response Levels

To establish oil spill response arrangements that can be scaled up or down depending on the nature of the
incident by integrating with other local, regional, national and industry plans and resources, BHP uses a tiered
response approach. The criteria for determining the hydrocarbon spill ‘levels’ for the purpose of the spill
response have adopted from the NatPlan and are described in Table 9-1. The ‘level-rating’ for oil spill response
provides a magnitude description of the potential impact and the effort to support oil spill response.

The ‘Level is determined by the relevant Commander, such as the Field Response Team (FRT) Commander
(for a small spill) or by the Incident Management Team (IMT) Incident Commander.

Typically, Level 1 spill responses can be resourced using shipboard or port located spill kits. Vessels are
required to maintain a current SOPEP and appropriate spill kits, response capabilities and trained personnel.
Likewise, designated ports and harbours are required to have as a minimum Level 1 response capability on
site.

For Level 2-3 spills, BHP maintains a broad set of spill response capabilities. BHP also has contracts and
Memorandum of Understanding (MoU’s) with National and International third-party spill response providers to
ensure response capabilities can be drawn upon.

Table 9-1: Worst-case spill scenarios for the LWI activities and incident classification used to inform
spill response

Crosby-3H1 LWI

Level Definition Spill Scenarios

An incident will have minor or limited impacts on the environment which can be controlled by the
resources normally available onsite without the need to mobilise BHP IMT or other external
resources.

An incident:
e  Occurs within a single jurisdiction;
e Simple IAP required;

e Resourced from within one area; Refined oil/
e  Environmental would be isolated and/or natural recovery expected within hazardous chemicals
weeks; (<80L)

e Wildlife impacts limited to individual fauna;
e That has no immediate concern of shoreline impact; and
e With a BHP Risk Matrix Consequence Level 1-2.
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Crosby-3H1 LWI

Level Definition Spill Scenarios

An incident will have substantial impacts to the environment and cannot be be controlled by the use
of onsite resources alone and required external resources and support to combat the situation.

An incident:
° Occgrs across muItlpIeIJurlsdlctlons; MDO spill from
e Outline of the IAP required, vessel collision
e e Requires intra-state resources; (186 m* MDO)
e Significant environmental impacts, recovery may take months, remediation and
required; Loss of flowline
e Wildlife impacts to groups of fauna or threatened fauna; inventory

3 .
e Shoreline impact is expected; and (204 m* crude o)

e With a BHP Risk Matrix Consequence Level 3+.

An incident will have serious impacts to the environment and occurs across multiple/ international
jurisdications and requires mobilisation of state, national or international resources and support to
combat the situation.

An incident:
e  Occurs across multiple / international jurisdictions;
8 e Detailed IAP required;

. . . . ) Loss of well
e Requires national / international resources; )
containment
e Significant environmental area impacted, recovery may take months, (1,930 m3 crude oil)

remediation required;
e Wildlife impacts to large numbers of fauna,
e With a BHP Risk Matrix Consequence Level 4+.

9.2 Source of Risk

This EP has identified all worst-case and credible hydrocarbon spill scenarios as:

° Level 3: Loss of well containment with subsurface release of 1,930 m? of crude oil over three weeks
(refer to Section 8.3);

e Level 2: Loss of flowline inventory with subsurface release of 204 m? of crude oil (refer to Section 8.4);
and

e  Level 2: Fuel tank rupture from a vessel collision resulting in a surface release of 186 m3 MDO (refer to
Section 8.5).

9.3 Strategic Net Environmental Benefit Analysis of Response Options

In the oil spill response planning process, BHP has adopted a comprehensive Net Environmental Benefit
Analysis (NEBA) methodology to select and justify the appropriate response strategy combinations for
individual credible and worst-case hydrocarbon spill scenarios. A strategic NEBA was conducted to select the
potential oil spill response strategies in the event of a Level 2 or 3 hydrocarbon spills (Table 9-2). The focus of
the NEBA was to understand the consequences of ‘no action’ and to select an oil spill response strategy that
delivered a net environmental benefit using the OPEP Priorities.

The NEBA methodology utilised is described as follows:

e LIST the response strategies available;
e IDENTIFY the benefit, environmental impact and operational challenge of each response strategy;

e EVALUATE the viability of each response strategy in a particular credible scenario;
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e FILTER the result to identify all the viable strategies for a particular credible scenario;
e FORMULATE options of different strategy combinations; and
e COMPARE these options and select the preferred option of strategy combination.

From these results, the priority application ZONE of each strategy is identified in the preferred strategy
combination by selecting the:

e  Primary response strategy, which is confirmed to be used and should be applied as soon as possible;
e  Secondary response strategy, which will be only applied if needed and practical; and

e Nil response strategy, which is a non-preferred option, will not be used and does not identify a net
environmental benefit.

In the event of an oil spill, an Operational NEBA will be undertaken to select spill response options that have
a net environmental benefit. It is likely that spill response will involve a combination of response options and
will evolve over time as conditions change.
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Table 9-2: Strategic NEBA of response option for hydrocarbon spills

Spill Response
Strategy

Overview of Environmental Benefits

Associated Environmental Risks/ Impacts

Operational Constraints

Apply Response

Primary or
Secondary
Response

AUSTRALIAN PRODUCTION UNIT

Justification Note

RS1.1 | Source Control — Limits and/or prevents further discharge of No significant impacts. Health and safety considerations may Level 2 - MDO Yes Primary Control at the vessel will
Vessel Control hydrocarbons to the marine environment by delay implementation under certain |2 — crud . always be attempted as the
halting the spill (e.g. transfer fuel to another circumstances (e.g. vapours). Lelve i N TU e N/A . immediate primary response to
tank). (Flowline release) halt further spill to marine
Level 3 — Crude N/A Primary environment.
(Loss of well
containment)
RS1.2 | Source Control — Prevents further discharge of hydrocarbons to | No significant impacts. Health and safety considerations may Level 2 - MDO N/A - Subsea source control will
Subsea Intervention the marine environment by halting the spill. delay implementation under certain |2 — Crud Pri always be attempted as the
circumstances. Leve < - Lrude Yes JULLEL immediate primary response to
(Flowline release) halt further spill to marine
. nvironment for
Level 3 — Crude Yes Primary ?eleages entfor subsea
(Loss of well
containment)

RS2 Monitor and Evaluate Constant monitoring and evaluation by Risks/ impacts from operations of monitoring Weather conditions may put constraints Level 2 - MDO Yes Primary Surveillance activities ensure
surveillance is a mandatory strategy required vessels and aircraft (e.g. emissions such as air, on visual observations (vessel and/or Level 2 q v ) constant monitoring and
for real-time decision-making during a spill noise and liquid waste, marine fauna interaction, | aerial). evel 2 — Crude es Primary evaluation of the spill.
event. interference with other users, etc.). Stringent safety management (Flowline release)

requirgments for aerial and marine Level 3 — Crude Yes Primary
operations. (Loss of well
Potential coordination of multiple containment)
vessels/ aircraft within limited area
(SIMOPS).
RS3.1 | Dispersant — Surface Benchmarking shows dispersants have an Discharge of dispersant into environment. Not applicable to diesel spills due to Level 2 - MDO No - Applied to breakdown the
Application efficacy of 75-85% on surface oil within a Adds chemical to environment when it is not rapid dispersion and spreading. Level 2 — Crude Yes Secondar hydrocarbon and
24 hour application window. likely to impact high or extreme environment Crude oil may only be amenable to : Y| allow/enhance dispersion into
i ; : : (Flowline release) the water column, potentiall
Moves oil from the sea surface into the water receptors. dispersion for 24 to 48 hours after : n, p Yy
column and dilutes concentration (lowers but | operation of aircraft and support vessel (efficacy | release. Level 3 — Crude Yes Secondary | reducing shoreline contact and
does not eliminate impacts). ; . . (Loss of well increasing natural rates of
testing). Requires clear area / no simultaneous ) biodegradation
The dispersed oil trajectory is only influenced | No removal of crude oil from environment. operations. containment) '
by ocean currents, removing “wind assistance” Supply chain could limit supply
and minimises shoreline impacts. This can dispersant.
reduce the oil contact by volume and lower
probability of stranding.
Dispersed oil breaks down faster.
RS3.2 | Dispersant — Subsea Dispersant that is added subsea to the oll Discharge of dispersant into environment. Crude oil may only be amenable to Level 2 - MDO No - Strategy aims to increase
Application release will cause a large reduction in the Adds chemical to environment when it is not dispersion for 24 to 48 hours after dispersion (entrainment of fine
. . . ) € ) i Level 2 — Crude No - ;
interfacial tension and the turbulence of the likely to impact high or extreme environment release. lowli | oil droplets) and reduce the
release conditions will convert a greater receptors. (Flowline release) amount of oil expressing at
proportion of the oil into droplets that are small iy - . Level 3 — Crude Yes Secondary sea surface, and may reduce
enough to be retained in the water column by Initial reslponse limited to amount of dispersant (Loss of well volume of oil loading on
the prevailing oceanographic conditions. on vessel. _ ) containment) shorelines.
Moves oil into the water column and dilutes No removal of crude oil from environment.
concentration (lowers concentration but does
not eliminate impacts).
The dispersed oil trajectory is only influenced
by ocean currents, removing “wind assistance”
and minimises shoreline impacts. This can
reduce the oil contact by volume and lower
probability of stranding.
Dispersed oil breaks down faster.

RS4 Marine Recovery Limits the movement of surface crude in the Operation of vessels (e.g. burn fuel, physical Boom deployment may be delayed in Level 2 - MDO No - Deployment of equipment
marine environment and recovers oil from presence, discharges) for the placement and serious incident where safety of | (booms, skimming equipment)
environment. movement of booms. personnel is priority. Level 2 - Crude ves Secondary | o1 recovery of oil slicks from

(Flowline release)
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Spill Response

Strategy

Overview of Environmental Benefits

Associated Environmental Risks/ Impacts

Operational Constraints

Apply Response

Primary or

Secondary

Response

AUSTRALIAN PRODUCTION UNIT

Justification Note

No applicable for diesel spills due to rapid Equipment and labour intensive. Wind and surface currents are key Level 3 — Crude Yes Secondary | Seasurface and potentially
dispersion and spreading and therefore Waste disposal of recovered crude oil. constraint for the boom operation inthe | (| o555 of well reduce volumes contacting
unlikely to encounter films great than 20- . . L open ocean. i shorelines. Not suitable for
25 my g Cleaning and disposal of contamination from P containment) MDO spille due & il
Hm. boom. Current speed for boom (approx. 1 knot Spills due 1o rapidly
depending on boom and angle). Spread'ntg andthlgh
- . ) - evaporation rates.

Inefficient and impractical on thin slicks, P

in inclement weather or high seas

Qil recovery typically <10% of the oil

spilled in open ocean environments.

Requires surface oil thick enough for the

response option to be effective Bonn

Agreement Oil Appearances Code 4

(discontinuous true oil colour) and 5

(continuous true oil colour)

RS5 Shoreline Protection If modelling suggests impact to sensitive Operation of vessels. Wind and surface currents are key Level 2 - MDO Yes Secondary Applicable to Level 2 and
resources protective and deflective booming Defective booms. constraint for the boom operation in the : Level 3 spills to minimise the
can be undertaken. . . open ocean. Level 2 - Crude ves Primary amount of hydrocarbons

Operation of vessel (e.g. burn fuel, physical o (Flowline release) tacti horeli
presence, discharges). Resources and logistics support. Current contacting shorefines.
Cleani f taminated b d ‘ speed for boom (approx. 1 knot Level 3 — Crude Yes Primary
eaning of contaminateéd booms and waste depending on boom and angle). (Loss of well
disposal of recovered crude and water. Waste o ] ) o containment)
disposal of recovered crude oil. Inefficient and impractical on thin slicks,
. . o in inclement weather or high seas
Cleaning and disposal of contamination from ) ) )
boom. Oil recovery typically <10% of the oil
spilled in open ocean environments.
Requires surface oil thick enough for the
response option to be effective Bonn
Agreement Oil Appearances Code 4
(discontinuous true oil colour) and 5
(continuous true oil colour)
RS6 Mechanical Dispersion | No significant benefit unless this technique is Operation of vessel (e.g. burn fuel, physical Offshore vessels are designed not to Level 2 - MDO No - Mechanical dispersion uses
coupled with the use of dispersants. presence, discharges). cavitate, so not efficient at breaking up Level 2 — Crud N vessels with propellors that
hydrocarbon films. evel 2 —Lrude o . can cavitate. The turbulence
Y (Flowline release)
Small particle size required otherwise created helps to break-up
material resurfaces. Level 3 — Crude No - Eugace sg)lcks,_dlsp(:]rsmgl
. . Loss of well ydrocarbons into the column
Wind spe_eds a_bove 20 _knots_prowde ( i where biodegradation process
natural dispersion, making this method containment)
qundant ' are enhanced due to smaller
redundant. droplet sizes.
Cannot be performed where there are ; ;
high conceﬁtrations of vapour This strategy requires vessels
9 pour. on site with engines that
cavitate.
Wave action provides some
effect.

RS7 In-Situ Burning Removes oil from environment. Operation of a 4 vessel spread (2 x boom Need to build a thick film for ignition (5 to | Level 2 - MDO No - Not applicable as insufficient

sweep, 1 x igniter, 1 x observer). 10 mm). Level 2 — Crude No surface slick thickness
Particulates (smoke) in air with associated health | Wind is a key constraint, calm seas and | (Flowiine release) predicted.
risks. ideal conditions are considered The experience and expertise
In complete combustion may produce toxic necessary for booming operations to get | Level 3 — Crude No - is not readily available in
chemicals. a thick film thickness and safe ignition. (Loss of well Australia.

Availability of fire boom. containment)

RS8 Shoreline Clean-Up Effective shoreline strategies are: Labour intensive. Shoreline characteristics (substrate type, | Level 2 — MDO No - Highly volatile components

; Natural recovery: Logistics. beach type, exposure to wave action, . likely to evaporate prior to
Deflect g Y ection: Wg . . biological, social, heritage or economic LFelvell_Z - C:ude Yes Primary shoreline contact, hence
. etiection and protection; aste management. resources, amount of crude present) and | (Flowline release) shoreline clean-up may cause
- Manual recovery; and access requirements. Level 3 — Crude Yes Primary more impact than the
- Debris removal. (Loss of well hydrocarbons.
containment)
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Spill Response
Strategy

Overview of Environmental Benefits

Associated Environmental Risks/ Impacts

Operational Constraints

Apply Response

Primary or
Secondary
Response

AUSTRALIAN PRODUCTION UNIT

Justification Note

Makes use of the natural
degradation and weathering
process to breakdown and
remove surface oil and
stranded hydrocarbons.
Effectively this response
strategy means no direct
action other than monitor and
evaluate spill trajectory and
rate of habitat/ community
recovery.

Applicable to Level 2 and
Level 3 spills to monitor impact
and recovery from oil spill
events.

Applicable where surface
hydrocarbons causes oiling
risk to marine fauna.
Applicable to Level 2 and
Level 3 spills.

Constant monitoring and

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

RS9 Natural Recovery No additional impacts associated with No additional impacts. No constraints. Level 2 - MDO Yes
response activities.

P Level 2 — Crude Yes
(Flowline release)
Level 3 — Crude Yes
(Loss of well
containment)

RS10 | Environmental Benefits outweigh impacts. Primary tool for Labour intensive. Weather conditions may put constraints Level 2 - MDO Yes

Monitoring determining the extent, severity and Logistics on visual observations (vessel and/or
~ : : : 9 : : Level 2 — Crude Yes
persistence of environmental impacts from oil Operation of vessel (e.g. burn fuel, physical aerial). (Flowline release)
spills, and determine how effective the oil spill presence discharges).. ' ’ Stringent safety management
response is being in protecting the . ' . requirements for aerial and marine Level 3 — Crude Yes
environment. Noise from support vessels and helicopters. operations. (Loss of well
Vessel collision. Potential coordination of multiple containment)
Obstacles to other sea users. vessels/ aircraft within limited area
(SIMOPS).
RS11 | Oiled Wildlife Pre-oiling activities including onshore Labour intensive. Wind is a key constraint, calm seas and | Level 2 - MDO Yes
Response exclusion barriers, hazing and pre-emptive Logistics ideal conditions are considered
g - 9 : ~ Level 2 — Crude Yes
capture used to reduce incidence of animals Operation of vessel (e.g. burn fuel, physical necessary for capture operations. (Flowline release)
becoming oiled. Post-oiling activities including presence, discharges).. ' ’ Weather constraints for use of aerial
collection and rehabilitation to treat oiled fauna . . o . ) observation/ tracking fauna. Level 3 — Crude Yes
and return to similar suitable habitat. Hazing: Acudentally drllv.e oiled wildlife into oil, Navigation of multiple vessels within a (Loss of well
Utilisation of local skilled veterinarians for o;fseparate .groups/mdlwduals (e.g. parent/ small area. containment)
treatment of oiled wildlife. offspring pairs). o . o
Pre-emptive capture and post-oiled collection: Availability of suitable space/ location in
Risk of injury and inappropriate field collection/ township to handle rehabilitation and
handling during pre-emptive capture and post- fauna treatment.
oiled collection.
Rehabilitation: inadequate/ inappropriate animal
husbandry leading to stress/ injury/ death.
Inappropriate relocation points leading to
disorientation / stress.
RS12 | Forward Command Benefits outweigh impacts. Labour intensive. Availability of suitable command post Level 2 - MDO Yes Secondary
Post ; iati location/ building) in Exmouth.
Establishes local command. Logistics. ( 9) Level 2 — Crude Yes Secondary
Better communication with local resources and | Mobilisation of personnel to Exmouth or Onslow (Flowline release)
stakeholders — aviation fuel, etc.
Level 3 — Crude Yes
(Loss of well
containment)

RS13 | Waste Management Benefits outweigh impacts. Labour intensive. Logistics constraints in moving waste Level 2 - MDO No
Oiled waste removed from site by trained Logistics. from site to approved waste facility. Level 2 — Crude Yes
contractors and dealt with at an approved (Flowline release)
waste management facility.

Level 3 — Crude Yes
(Loss of well
containment)

evaluation of spill and
response activities by people
on-location during a spill
event.

Applicable where surface
hydrocarbons causes oiling
risk to marine fauna.
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9.4 Environmental Impact and Risk Assessment for Spill Response
Activities

While spill response activities are intended to reduce the potential environmental consequences of a
hydrocarbon spill, they can introduce new impacts and risks. In the event of a hydrocarbon spill, response
strategies will be implemented where possible to reduce environmental impacts to ALARP. The response
strategies deemed appropriate based on the predicted nature and scale of the worst-case spill scenarios
identified for the Crosby-3H1 well intervention activities have been identified (via the preliminary NEBA, and
ALARP demonstration) (refer to previous Section 9.3).

The OPEP (Appendix G) provides for the following selected response strategies in the event of a spill:

e  Source control:
o  Vessel control;
o  Subsea intervention;
e  Monitor and evaluation
e  Chemical dispersant:
o  Surface application; and
o  Subsea application
e  Marine recovery;,
e  Shoreline protection
e  Shoreline clean-up;
e  Natural recovery;
e  Environmental monitoring;
e  Oiled wildlife response;
e  Forward command post; and
e \Waste management.

The following sub-sections present the identified suitable response spill strategies identified in Table 9-2, the
impacts and risks associated with their implementation, and control measures for reducing impacts and risks
to ALARP and acceptable levels. Section 9.5 and assesses their effectiveness and adequacy of resourcing
available to support spill response strategies to further justify reducing impacts and risks to ALARP and
acceptable levels.

Typical environmental aspects, impacts and risks that may arise from conducting spill response activities are
similar to those already described in Sections 7 and 8 for planned activities and unplanned events, particularly
for vessel-based operations. The greatest potential for impacts additional to those described for routine
activities is from chemical dispersant application, shoreline clean-up and oiled wildlife response operations.

A number of response strategies, namely RS1 Source Control, RS2 Monitor and Evaluate, RS3 Dispersants,
RS4 Marine Recovery, RS5 Shoreline Protection, RS6 Shoreline Clean-Up and RS10 Environmental
Monitoring include components of their response activities that are vessel-based, and the impacts and risks
associated with their implementation from vessels are assessed previously in this EP and relate to the
following:

e  Physical presence (Section 7.3);

e Vessel discharges and emission (light, noise, atmospheric, routine and non-routine discharges, waste
management in Sections 7.4 to 7.8);

e Unplanned discharges (solids, liquids, and hydrocarbon spills in Sections 8.4 to 8.7);

e  Marine fauna interaction (Section 8.8); and
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e Introduction of invasive marine species (Section 8.9).

As such, impacts and risks relating to the above aspects associated with the spill response strategies are not
considered further in assessment below.

9.4.1 Spill Response: Source Control — RS1.1 Vessel Control and RS1.2 Subsea Intervention
The purpose of this section is to describe BHP’s strategy in relation to Source Control to:

e Limit the release of oil discharged to the marine environment and prevent further release of oil by
isolating the source of the release; and

e Manage to ALARP and acceptable levels the risks and impacts of Source Control response strategy to
environmental sensitivities.

The strategy includes identification of the risks and impacts associated with Source Control, which is includes
consideration of the benefits associated with vessel control and subsea intervention. It then demonstrates that
these impacts and risks can be reduced to ALARP and acceptable levels, enabling source control to be a
primary response strategy.

Specifically this section includes:

e |dentification of the potential impacts of vessel control, which includes discussion on vessel control
effectiveness, demonstrating that the application of vessel control can reduce the total volume of oil
ashore;

e  Demonstration of oil spill preparedness;

e  Controls in place to mitigate the impacts and risks of vessel control on sensitive environmental
receptors;

e  Demonstration that the vessel control strategy proposed by BHP is ALARP and acceptable; and

e  Environmental performance outcomes, performance standards and measurement criteria for Source
Control.

Summary of Activity — Vessel Control

The LWI vessel used for the well intervention activities will have a current SOPEP in accordance with the
requirements of MARPOL Annex | (Prevention of Pollution by Oil). This plan outlines responsibilities, specific
procedures and resources available in the event of an oil or chemical spill. Spills that occur beyond the
capability of the vessel will be managed in accordance with BHP’s Crosby-3H1 Light Well Intervention OPEP
(PYHSE-ER-0006).

Vessel Source Control methods are implemented as the primary response strategy for responding to single
point releases from hull leakage and spills in the event of a vessel collision. Vessel Source Control will be
activated immediately by persons onboard, under the direction of the Vessel Master, to reduce or control the
discharge and conducted according to the vessel-specific MARPOL-compliant SOPEP for vessels, as required
under International Convention for Protection of the Sea (Prevention of Pollution from Ships) Act 1983; AMSA
Marine Orders — Part 91 and Part 94; and MARPOL Annexes | and Ill. Vessel Source Control activities will
always include consideration of human health and safety.

Vessel Source Control activities will be dependent on the type of incident but may include:

e Closing valves, isolating pipework and shutting down pumps.

e  The use of temporary patches or bungs/ plugs to seal holes to prevent further releases, until more
permanent measures can be made.

e  The transfer of product between tanks on the vessel or between vessels - in the event of a leaking tank
or tank rupture from a vessel collision.

e  The use of spill response equipment located around the vessel, including small booms, absorbent pads,
spill absorbent litter, spill recovery containers, permissible cleaning agents and other materials available
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onboard to clean-up spilled material on deck. Remaining oily spill residues on decks or other surfaces
may be washed into drains leading to the oil-water separator system to treat the effluent prior to
discharge.

Summary of Activity — Subsea Intervention

Subsea Intervention methods are implemented for a Level 2/3 subsea release. Source Control via subsea
intervention is the primary response strategy for responding to subsea loss of well control at the SID due to
failure of well barrier integrity (Level 3 spill); and responding to a loss of inventory from a dropped object on a
flowline (level 2 spill). Subsea Intervention Source Control will be activated immediately by persons onboard,
under the direction of the Vessel Master, to reduce or control the discharge and conducted according to the
vessel-specific emergency procedures. Source Control actions will always include consideration of human
health and safety.

Subsea Intervention activities will be dependent on the nature of the release but may include:

° Dropped object severing flowline:

o Initiate emergency shutdown;

° Loss of containment during intervention with LW| vessel operable:

o  The activation of SID and well head controls via manual ROV override;
o  Closure of the Surface Controlled Subsurface Safety Valve (SCSSV):

This is achieved through venting pressure from the control line on the vessel.
o  Wellkill (by bullheading production bore):

This is achieved by pumping well kill fluid through the well service lines via two potential entry
points on the SID to displace existing well fluids into the formation with well kill fluid.

o  Shutdown of release by installation of pressure retaining cap:

This is achieved by ROV installation of a specifically designed pressure retaining cap to the upper
section of the SID lubricator. The well could then be killed using the most appropriate method from
those same access points outlined previously.

o  Well kill (by bullheading production bore or annulus via vessel deployment of 2" flexible line):

This is achieved by pumping well kill fluid from the vessel via access line mounted onto lower SID
and access from a 2" flexible line deployed from the vessel with two access point on the well:

1. Via 2” well service line in the lower SID connecting to the production well bore at the bottom of
the SID.

2. Via the gas lift line on the production flow base into annulus — the same 2" well service line can
be diverted via additional pipework on the SID and a flexible jumper to the gas lift line on the
production flowbase.

o  Wellkill (by annulus Kill):

This is achieved by pumping well kill fluid from the vessel via well access from the annulus side of
the XT through the small bore tree cap test (TCT) line.

o  Well kill (by bullheading production bore or annulus via FPSO):

This will involve vessel manipulating manifold and tree SID valves to allow the well to be killed via
the production or gas lift flowline from the FPSO prior to the dynamic well kill procedures.

° Loss of containment during intervention with LW1 vessel inoperable:

o  Source alternative vessel with working class ROV capability;

This will also involve transfer of well control personnel from LWI vessel to the alternative vessel,
and the mobilisation of well control equipment (e.g. bullheading equipment) from Perth including
testing and procedural changes (from LWI vessel programme).
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o Execute all above intervention options (described for the existing LWI vessel) via the alternative
vessel.

In conjunction with concurrent Source Control activities, if initial Source Control — Subsea Intervention actions
have not been successful in halting subsea release and if Operational NEBA demonstrates a net environmental
benefit, activate RS3 Dispersants Response Strategy for application of subsea dispersants (refer to Section
9.4.3).

Oil Spill Preparedness

The following arrangements have been implimented in preparation of Source Control measures:
Well control procedures

Well established well control procedures as detailed in the Well Operations Management Plan. Additional
measures are contained in the Australian Source Control Plan. ALARP is demonstrated in section 8.3.4

Unitech connections

Appropriate down hoses with Unitech connections are available on the LWI vessel to enable well kill by bull
heading using alternate access points.

Pressure Retaining Cap

A Pressure Retaining Cap has been designed and manufactured as an option for well control in the event that
well control by SSSCV or bull Heading cannot be achieved. The Cap will be tested during SIT and will be
onboard the vessel throughout the activity for immediate application if required. ALARP is demonstrated in
section 8.3.4

Secondary vessel contingency for Source Control

A plan for maintaining access to a secondary vessel has been developed as a contingency for an inoperable
LWIV during a loss of well control response.

In the event that a second vessel is required to respond to a LOWC event BHP has the following arrangements
in place to demonstrate ALARP:

e Monitoring of available vessels will Provide BHP with understanding of the vessels for response planning

e Note BHP has confirmed that the Skandi Darwin, operates for Inpex out of Darwin and also has suitable
ROV support systems installed that would allow well intervention activities

e BHP has a Contract in place that will enable a fast charter of the Fugro Etive and has existing operations
experience the Fugro Etive

e BHP has confirmed with Fugro that between 01 October to 31 July, the Fugro Etive Installation Vessel
will be operating on the NWS or Broome.

e BHP has confirmed that the Fugro Etive has two suitable Work Class ROVs permanently installed on
board, both of which are well suited to undertaking well intervention activities;

e The vessel also has a current Safety Case.

e BHP plan to engage the Fugro Etive for other operational activities in Nov 2020 further confirming the
availability of the vessel on the NWS.

e BHP will use mutual aid provisions with the operators who are utilising the Fugro Etive during this period
to release to BHP in case of Emergency.

BHP has concluded the following scenarios for the provision of a second vessel not to be ALARP and the
reasons for rejecting them is also documented:

e Checking on vessel availability on spot market at the time of the event as the only control. This option
was rejected, as BHP believes it can identify alternative vessels and have arrangements in place to
reduce the mobilisation time to the field.

e Having a vessel on standby in the field during the campaign. This option was rejected as it is cost
prohibitive and there is a high degree of redundancy in the primary vessel in the ability to undertake the
response activities.
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BHP has assessed the impacts of COVID-19 pandemic on the critical timeframes for the mobilisation of the
second vessel and have concluded that there is no significant impact to the response as all personnel and
equipment will be already operating within the Western Australia.Section 10.6.19 provides further detail on
BHP and Crosby 3H1 activity wide COVID-19 arrangements.

Potential Environmental Impact and Risks
None in addition to those already associated with vessel-based activities.
Source Control Environmental Performance

Table 9-3 provides the environmental performance outcomes, performance standards and measurement
criterial for the Source Control response strategy.

In the event of a spill, Operational NEBAs (refer to Section 3.2 of the OPEP) will be completed daily, to take
into account spill trajectories, prevailing weather and planned actions for the day. The initiation criteria, course
of action, resources, supporting documentation and termination criteria associated with each response strategy
are detailed in the BHP Crosby-3H1 Light Well Intervention Oil Pollution Emergency Plan (OPEP) (PYHSE-
ER-0006) (Appendix G).

Table 9-3: Environmental performance — Source Control

RS1 Source Control

Environmental
Performance
Outcome

To prevent the impact on the marine environment resulting from hydrocarbon spills
by reducing, controlling or halting the discharge of hydrocarbons by the
implementation of source control methods.

Measurement Criteria

Control Performance Standard

Measure ID

Response
Strategy

Source Control | PSRS1.1 Operational NEBA to include evaluation of Documentation of
requirement for implementation of Source completed Operational
Control. NEBA.
PS RS1.2 Modelling predictions of spill trajectory to be | Documentation of Contract
undertaken to support the Operational with AMOSC who
NEBA. maintains call-off contract
with RPS-APASA.
PS RS1.3 Response strategy activities continued until | Incident log.
termination criteria met.
PS RS1.4 Arrangements for access to source control Contract/MoUs for source
personnel are maintained during the control personnel.
activity.
Source Control | PSRS1.5 Source Control — Vessel Control to be Vessel audit/ inspection
— Vessel managed in accordance with vessel- records.
Control specific (SOPEP/SMPEP for vessels, in line Soill S g
with MARPOL Annex I). pii reports logged as per
vessel procedures.
Spill exercise close out
reports.
PS RS1.6 Onboard response capabilities in the event | Record of SOPEP drills and
of an oil spill are tested, maintained and spill exercises in vessel log.
available prior to mobilisation to — .
Vessel audit/ inspection
demonstrate preparedness. records
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Environmental
Performance
Outcome

Response
Strategy

RS1 Source Control

AUSTRALIAN PRODUCTION UNIT

To prevent the impact on the marine environment resulting from hydrocarbon spills
by reducing, controlling or halting the discharge of hydrocarbons by the

Control

Measure ID

implementation of source control methods.

Performance Standard

Measurement Criteria

PS RS1.7 Scupper plugs or equivalent deck drainage | Vessel audit/ inspection
control measures available where records.
hazardous chemicals and hydrocarbons
stored and frequently handled.
Well Control PS RS1.8 Source Control — Subsea intervention to be | BHP review confirms LWI
managed in accordance with Vessel Safety | Vessel Contractor Annual
Case. Audit ‘Critical’ Actions have
been closed out.
Intervention reports logged
as per vessel procedures.
PS RS1.9 Onboard response capabilities in the event | Record of subsea
of an oil spill are tested maintained and intervention drills and spill
available prior to mobilisation to exercises in vessel log.
monstrate preparedness. .
demonstrate preparedness Documentation that subsea
intervention equipment and
procedures are maintained
and available on the LWI
vessel.
PS RS1.10 Crosby-3H1 LWI OPEP (PYHSE-ER-0006): | Incident log.
Activity-specific OPEP details response to
control loss of containment from production
well/ flowline.
PS RS1.11 Source control arrangements and interfaces | Desktop Exercise Report.
between LWI vessel and BHP will be tested L
: . Major findings from
via emergency response exercise 14 days . :
. L exercise closed out prior to
prior to commencement of the activity. .
the activity.
Well PS RS1.12 Functional test of SSSCV completed prior Records of SSSCV test
intervention to commencement of Activity. pass.
closes immediately upon activation.
SSSCV LWI vessel log.
Well Kill - Bull PS RS1.13 Functional test of system upon installation LWI vessel records of
Heading per BHP SMS and Critical Element testing. | equipment availability.
Svpat?lr:lgllc()anfiom Equipment is in service and available on Records of succeessful
the LWI vessel. application from LWI vessel
the LWIV for . .
. Operational performance Standard: Well kill | log.
Well control via . o
. : achieved within 0.25 days.
main service
line
Well Kill - PS RS1.14 Tested pressure cap available on vessel Sight Inspection Test (SIT)

Installation of

Operational Performance Standard: Well kill
achieved within 0.25 days.

completion documentation
for cap.
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Environmental
Performance
Outcome

Response
Strategy

pressure
retaining cap

RS1 Source Control

AUSTRALIAN PRODUCTION UNIT

To prevent the impact on the marine environment resulting from hydrocarbon spills
by reducing, controlling or halting the discharge of hydrocarbons by the

Control

Measure ID

implementation of source control methods.

Performance Standard

Measurement Criteria

Records of succeessful
application from LWI vessel
log.

second vessel

Well Kill well PS RS1.15 Tested 2" downline and required fittings Record of SIT testing of
through available on the vessel. interfaces onshore.
gu!lhegdlng of Operational Performance Standard: Well kill | | \v/| vessel records of
reservoir via an
alternative Records of succeessful
access point application from LWI vessel
log.
Well Kill - PS RS1.16 ROV Equipment is in service and available | LWIV Records of
Closure of on the LWI vessel. equipment availability.
wireline ra}ms Operational performance Standard: Well kill | Records of succeessful
or gate valve achieved within 0.5 days. icati
through ROV application from LWI vessel
. log.
override
Well kill by PS RS1.17 Equipment is tested and in service during LWIV Records of
annulus kill - installation. equipment testing.
TCT Line Operational performance Standard: Well kill | Records of succeessful
achieved within 1.5 days. application from LWI vessel
log.
well kill via PS RS1.18 Pre-identified ROV equipment available for | Daily monitoring of ROV
FPSO deployment to alternate vessel. equipment availabllity
Operational performance Standard: Well kill | during LWI activity.
application from FPSO
logs.
Well Kill via PS RS1.19 Operational performance Standard: Well kill | Records of successful well
alternate achieved within 21 days. kill from IMT.
vessel
Access to PS RS1.20 Source Control achieved using primary well | Records of contracted
second vessel kill options available via second alternate alternate vessel availability.
vessel within 21 days. Availability Contract with
alternate vessel
Access to PS RS1.21 Monitor the operations schedule of the Daily update from Fugro for

Fugro Etive throughout the Crosby 3H1
activity to enable rapid deployment if
triggered.

Etive availability.

Standing contract with
Fugro.

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

273



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

9.4.2 Spill Response: RS2 Monitor and Evaluate
Summary of Activity

The Monitor and Evaluate Response Strategy will be implemented for Level 1 — 3 spills. Constant monitoring
and evaluation by surveillance is a mandatory strategy required for real-time decision-making during a spill
event. This strategy includes assessment of the location, weather and sea state conditions, volume of oil being
released, oil weathering state, and trajectory of the spill. The spill will be monitored constantly and evaluated
by surveillance techniques. The results of surveillance operations are crucial for implementing further
strategies for responding to and managing a spill event. Additionally, this response strategy will provide
information in support of the decision-making process of whether natural or chemical dispersion is an
appropriate strategy. If any of the surveillance or modelling indicates that extreme or high sensitivity receptors
are at risk of being impacted by spilt hydrocarbons (refer to Table 5 of OPEP Table 5), then RS10
Environmental Monitoring will be activated.

The interrelationship between the pre-planning, operational monitoring arrangements, response actions and
decision making by the Incident Management Team is shown in Figure 9-1: Operational and Scientific
Monitoring Inter-relationship Diagram. This diagram is an adaption of Figure 6.1 (Response Phase Monitoring)
from the CSIRO publication Oil Spill Monitoring Handbook.

_ | Response Control | | Response Actions ‘

Baseline Studies <+ Shoreline Response
—® RS5: Shoreline Protection

RS8: Shoreline Cleanup

INCIDENT MANAGEMENT TEAM

Situational Awareness, Planning,
Resource atlas +— Analysis and Advice.

Informs

Action & Feedback
At sea recovery

Operational NEBA RS4: Marine Recovery
Qil Spill Modelling *+—

Dispersant
. Confirm Validate & Verify Assess and Evaluate RS3: Dispersant
Strategic NEBA -
Inform option,
decisions and actions
! !
Operational Monitoring Scientific Monitoring
RS2: Monitor and Evaluate RS10: Environmental Monitoring
[
v v v _ I ,
satellite - ‘ Water Quality, Commercial &
. " Aerial and Operational Sediments, Birds/Avifauna Rec. Fishing
imagery, S Vessel Water sampling Benthic|Infauna 4
tralectf)rv Surveillance and Dispersant 4’ . "
Moods.ll_léng, Monitoring v Marine Marine Reptiles
Ben Mammals & A J
enthic
Megaf: .
Habitats& =LHEE Fishes

Benthic primary
producers

Figure 9-1: Operational and Scientific Monitoring Inter-relationship Diagram

The purpose of this section is to describe BHP’s approach in relation to the monitor and evaluate response
strategy in order to:

e  Track and monitor the trajectory of the spill to enable real-time decisions to be made to prevent impacts
to extreme and highly sensitive environmental receptors; and

e Manage to ALARP and acceptable levels the risks and impacts of the monitor and evaluate strategy on
sensitive environmental receptors.

The strategy includes a description of the impacts and risks associated with monitor and evaluate operations
during spills, which includes consideration of the benefits associated with the monitor and evaluate response
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strategy. It then demonstrates that these impacts and risks can be reduced to ALARP and acceptable levels,
enabling monitor and evaluate to be a key response strategy in the event of hydrocarbon spills.

Specifically this section includes:

e Assessment of the potential impacts and risks of the monitor and evaluate strategy and the benefits of
the response strategy, including the potential use of dispersants;

e Controls in place to mitigate the impacts and risks of the monitor and evaluate strategy on sensitive
environmental receptors;

e  Demonstration that monitor and evaluate response strategy proposed by BHP is ALARP and
acceptable; and

e  Environmental performance outcome, performance standards and measurement criteria for the monitor
and evaluate strategy.

Monitoring and evaluation will require access to aircraft, vessels and personnel. In the event of a spill, the
following monitoring and evaluation methods will typically be implemented, dependent on the volume of the
spill:

e  Aerial surveillance;

e  Vessel surveillance;

e  Oil spill tracking buoys;

e  Spill Trajectory Modelling;

e  Satellite imagery; andOperational water sampling and dispersant monitoring.

Aerial Surveillance

Objective, scope, rationale and methods:

Aerial surveillance will be commissioned by the Incident Commander or by a designated officer of the
nominated Control Agency. Aerial surveillance will be by helicopter. BHP has access to trained aerial observers
in industry through mutual aid. BHP has access to helicopters under a crew transfer contracts with helicopter
providers CHC. In addition to the aircrew, trained aerial surveillance observers will be included on the flights
to confirm the size of the spill and its location. This information will be sent back to IMT for further processing.
A schedule of flights will be developed, to ensure sufficient timely information is available for fate modelling.
Aerial observations will only be undertaken during daylight hours. The aerial surveillance will include digital
imagery of the spill, the GPS coordinates of the spill extremities, an estimate of the spill thickness and the time
of the observations.

Initiation Criteria Notification of Level 2 or 3 Oil Spill.
Activation Time Within 2 hours of forming the IMT.
Resources Rotary Wing Aircraft & flight Crew: CHC Contract.

Aerial Surveillance Personnel: initially from Pyrenees FPSO; then subsequently
AMOSC staff (x7) AMOSC Core group (x5) and industry mutual aid (x54).

Unmanned aerial vehicle and pilots.

AMOSC, OSRL, Local WA hire companies.

Termination Criteria Tracking buoy deployment to continue for 24 hours after the spill source is under
control and a surface sheen is no longer observable, or as directed by the BHP
Incident Commander or relevant Control Agency.
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Roles and
Responsibilities

Planning Section Chief to monitor movement and update Common operating
Picture.

Competencies

Planning Section Chief and Operations Section Chief - experience in managing
and leading hydrocarbon spill or similar monitoring.

Aerial-based observers trained in aerial observation of hydrocarbon spills.

Vessel Surveillance

Objective, scope, rationale and methods:

Direct observations from the Sapura LWIV and/or the Sapura LWIV ROV can be used to assess the location
and visible extent of any immediate oil spill. Additional vessels will be used to verify modelling predictions and
trajectories. Due to the proximity of observers to the water’s surface, vessel surveillance is limited in its
coverage in comparison to aerial surveillance and may also be compromised in rough sea state conditions or
where fresh hydrocarbons at surface pose a safety risks

Visual surveillance of visible surface or subsurface oil will either be carried out by the LWI Vessel (including
by ROV), tender vessel or other vessels of opportunity located in Exmouth, Onslow and/ or Dampier.

Initiation Criteria

Notification of Level 2 or 3 Oil Spill

Activation Time

Immediate at source (Sapura LWI vessel or ROV)

Resources

Sapura LWI vessel.
Sapura LWI tender vessel.
Sapura LWI ROV.

Toll Provider OSV.

Pyrenees FPSO.

Termination Criteria

Visual observation will continue for 24 hours after the spill source is under control
and a surface sheen is no longer observable, or as directed by the BHP Incident
Commander or relevant Control Agency.

Roles and
Responsibilities

Planning Section Chief to initiate strategy.

Vessel Master to execute local observation with BHP Operations Section Chief
coordinating additional vessels in the field.

Competencies

Planning Section Chief and Operations Section Chief - experience in managing
and leading hydrocarbon spill or similar monitoring and hold BHP internal CEM
training competenciesObservers trained in vessel-based and/or aerial-based
hydrocarbon spill monitoring.
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QOil Spill Tracking Buoys

Objective, scope, rationale and methods:

Self-Locating Datum Marker Buoys (SLDMB) or Oil Spill Tracking Buoys (OSTBs) will monitor the movement
of hydrocarbons via satellite. A minimum of one OSTB will be onboard the LWI vessel for the duration of the
activity for immediate deployment in the event of a major spill incident.

Initiation Criteria

Notification of Level 2 or 3 Oil Spill or at the discretion of the Incident Commander
for level 1 spills.

Activation Time

Immediate on notification of a spill incident.

Resources

Self Locating Datum Marker Buoy — Located on the LWI vessel.
Additional Tracker Buoy available on the Pyrenees FPSO.

Additional Buoys available via AMOSC Contract.

Termination Criteria

Tracking buoy deployment to continue for 24 hours after the spill source is under
control and a surface sheen is no longer observable, or as directed by the BHP
Incident Commander or relevant Control Agency.

Roles and
Responsibilities

LWI Vessel Master for Deployment of Tracker Buoy.

Planning Section Chief to monitor movement and update Common operating
Picture.

Competencies

Planning Section Chief and Environment unit leader with experience in
managing and leading hydrocarbon spill or similar monitoring and BHP CEM
Training competencies.

Vessel crew trained in the activation and deployment of Oil Spill tracker buoys.

Qil Spill Trajectory Modelling

Objective, scope, rationale and methods:

Qil spill trajectory modelling (OSTM) will be conducted to predict the extent of impacts to offshore habitat for

any physical disturbance that may impact shoreline, nearshore areas, or areas protected for the purpose of
conservation. The IMT will engage RPS-APASA via a call-off contract maintained by AMOSC to start modelling

the spill, and correlate it with real data received from aerial and vessel surveillance, OSTBs and/ or seagliders.

From these sources, RPS-APASA will develop an initial oil spill trajectory model for the next 5 days, which will

allow the IMT to direct resources for the next phase of the response. Alternative oil spill modelling agencies
may be selected dependent on operational requirements.

Initiation Criteria

Notification of Level 2 or 3 Oil Spill.

Activation Time

e Within 2 hours following initial spill notification, oil spill modelling agency to
be on standby for trajectory modelling;

e Within 4 hours of notification, oil spill modelling agency to provide oil spill
trajectory modelling report.

Resources

RPS OST modellers and software via AMOSC Contract.

Termination Criteria

Spill fate modelling will continue for 24 hours after the source is under control
and a surface sheen is no longer observable, or until no longer beneficial to
predict spill trajectory and concentrations; or as directed by the BHP Incident
Commander in liaison with the relevant Control Agency.
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Roles and
Responsibilities

Planning Section Chief to initiate the AMOSC Contract.

Planning Section to incorporate results into the Common Operating Picture and
subsequent Operational NEBA assessments.

Competencies

Planning Section Chief and Environment unit leader with experience in
managing and leading hydrocarbon spill or similar monitoring and BHP CEM
Training competencies.

RPS Response via AMOSC is the recognised industry leader in predictive
modelling of hydrocarbon incidents.

Satellite Imagery

Objective, scope, rationale and methods:

Satellite imagery will be a supplementary source of information that can improve awareness of the extent and
, trajectory and even thickness of a slick. Suitable imagery is available via satellite imagery suppliers through
existing AMOSC and OSRL contracts. The most appropriate images for purchase will be based on the extent
and location of the oil spill. Synthetic aperture radar (SAR) and visible imagery may both be of value..

Initiation Criteria

Notification of Level 2 or 3 Oil Spill.

Activation Time

Within 2 hours of forming the IMT.

Resources

OSRL Contract with KSAT Satellite Services; or

AMOSC Contract with KSAT Satellite Services.

Termination Criteria

Monitoring to continue until no further benefit is achieved from receiving sattelite
imagery or as advised by the BHP Incident Commander or relevant Control
Agency.

Roles and
Responsibilities

Planning Section Chief (BHP IMT) will initiate the contracted support via AMOSC
or OSRL.

Competencies

Planning Section Chief and Environment unit leader with experience in
managing and leading hydrocarbon spill or similar monitoring and BHP CEM
Training competencies.

KSAT personnel are recognised as compenent by industry and service
contractors.

Operational Water Sampling and Dispersant Monitoring

Objective, scope, rationale and methods:

Given diesel is a common fuel type with known properties and Pyrenees crude oil is a production hydrocarbon
that has been previously assayed, the general physical and chemical characteristics of these hydrocarbons
are known. Nevertheless, sampling and analysis of the released hydrocarbon will provide the most accurate
information on the hydrocarbon properties at the time of release.

The composition and physical properties of the hydrocarbon will also evolve over time through weathering

processes that change its composition and properties. The rate of change will affect the likely time-window of

opportunities for particular responses and the associated logistical requirements of these responses, such as
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use of chemical dispersants, recovery and pumping equipment suitability, hydrocarbon storage and disposal
requirements.

Operational sampling will be initiated to provide real time visual observation and analysis to confirm the
distribution of the oil, and provide information informing decision making on selection and implimentation and
continuation of response strategies, specifically chemical dispersant if used.

Onsite immediate sampling of water and dispersant efficacy will be undertaken in situ by the Sapura LWIV
crew utilising a dispersant shake test kits. Samples of oil will be tested by way of a simple shake test of efficacy
with the dispersants included in the test kit. Photos of sample jars and observations are to be reported back to
the IMT for evaluation. These tests are not a substitute for laboratory testing and test spraying but provide an
early indication of efficacy on the oil and the relative effectiveness of the dispersants. Oil samples will be taken
daily where possible from fresh oil, and from the weathered oil locations and dispatched to a laboratory for
analysis. This process will be complimentary to ongoing environmental monitoring (refer RS10 Environmental
Monitoring).

In addition to water and oil sampling, fluorometry and subsea plume surveys will be utilised and continue for
the period of subsea release. Sub surface gliders with fluorometry equipment be utilised via Blue Ocean
Monitoring (through OSRL Contact arrangements)

Continuous fluorometry surveys can be run across the expected subsea slick/plume extent, as well as vertically
through the water column. This will allow a greater area of coverage than discrete sampling and will aid in near
real-time three-dimensional data on the distribution and movement of entrained oil to enable decision making

within the IMT.

Initiation Criteria Notification of Level 2 or 3 Qil Spill.

Activation Time Within 2 hours of forming the IMT.

Resources LWI vessel and tender vessel (Sapura).
Dispersant efficacy kits (shake test).
Contracted vessels and Vessels of Opportunity (Toll Provider).
Glider mounted and towed flurometers, pilots and deployment crew and via
OSRL contracted provider (Blue Ocean) — best endeavours 24 plus hours.
NATA accredited Laboratory/ personnel for analysis (Via SGS Contract).

Termination Criteria Operational water sampling and analysis will continue for 24 hours following
control of the oil spill source provided oil is no longer detectable; or
as directed by the BHP Incident Commander in liaison with the relevant Control
Agency; or
if there are unacceptable safety risks associated with sampling volatile
hydrocarbons at the sea surface.
Continuous fluorometry surveys will continue for 24 hours following control of the
source provided oil is no longer detectable.

Roles and Planning Section Chief will initiate the Response Strategy and Contract

Responsibilities initiations.
Environment Unit Leader (Planning Section) will ensure results and date are
included in the Daily Operational NEBA.

Competencies Planning Section Chief and Environment unit leader with experience in
managing and leading hydrocarbon spill or similar monitoring and BHP CEM
Training competencies.
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Observers trained in vessel-based and/or aerial-based hydrocarbon spill
monitoring.

Contracted staff with relevant sampling techniques (e.g. sub-surface video
surveillance, use of fluorometer, water sample collection etc.).

Oil Spill Preparedness

Oil spill preparedness for the elements of the monitor and evaluate response activities comprise contractual
arrangements with Oil Spill Response Agencies (OSRA’s), e.g. AMOSC / OSRL, and/ or service agreements
with third party vendors for the provision of services such as oil spill tracker buoys, fluorometry and subsea
plume tracking and satellite imagery.

Potential Environmental Impacts and Risks

The risks and impacts associated with the vessels involved in the monitor and evaluate response activities
from their physical presence, noise and atmospheric emissions, interference with marine fauna, planned and
unplanned discharges, and accidental spills have been discussed in the following previous sections:

The impacts and risks associated with aircraft involved in the RS2 Monitor and Evaluate relate acoustic
disturbance. During the response activities aircraft and vessels will generate noise both offshore and in coastal
areas in proximity to sensitive receptors such as shorebirds, marine mammals, fish and shark species.

Monitor and Evaluate Environmental Performance

Table 9-4 provides the environmental performance outcomes, performance standards and measurement
criterial for the Monitor and Evaluate response strategy.

The initiation criteria, course of action, resources, supporting documentation and termination criteria
associated with each response strategy are detailed in the BHP Crosby-3H1 Light Well Intervention Oil
Pollution Emergency Plan (OPEP) (PYHSE-ER-0006) (Appendix G).

Environmental
Performance
Outcome

Response
Strategy

Monitor and
Evaluate

Table 9-4: Environmental performance — Monitor and Evaluate

RS2 Monitor and Evaluate

Implementation of monitor and evaluate activities in order to provide situational
awareness to inform IMT decision-making.

Control
Measure ID

Performance Standard

Measurement Criterial

PS RS2.1 Monitor and Evaluate activities to be Daily Incident Action Plans
reviewed and managed in accordance with | (IAPS).
the IAP.
PS RS2.2 Spill fate modelling initiated within 2 hours Trajectory modelling
of incident notification. request form issued within
2 hours of spill notification.
PS RS2.3 Operational NEBA to include results of all Documentation of
relevant operational monitoring and completed Operational
disperant monitoring within RS2 Monitor NEBA.
and Evaluate).
PSRS2.4 AMOSC / OSRL contracts and Mutual Aid Documentation of AMOSC /

MOU’s, and other third party agreements
(e.g. CHC, marine vendors) for provision of

OSRL contracts and Mutual
Aid MoU’s and other third
party agreements (e.g.
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Environmental

RS2 Monitor and Evaluate

awareness to inform IMT decision-making.

Performance Standard

equipment/ supplies, resources and
assistance in the event of spill incidents.

AUSTRALIAN PRODUCTION UNIT

Implementation of monitor and evaluate activities in order to provide situational

Measurement Criterial

CHC, marine vendors)
stored.

Contract with AMOSC who maintain a call-
off contract with RPS-APASA* to provide
spill modelling as required in place during
operations.

Ensure spill modelling capability meets and
exceeds the industry standards for oil spill
modelling, such that:

e Within 2 hours following initial spill
notification, oil spill modelling agency to
be on standby for trajectory modelling;

e Within 4 hours of notification, oil spill
modelling agency to provide oil spill
trajectory modelling report; and

¢ Oil spill modelling agency to undertake
any additional modelling requirements
as per daily Incident Action Plan (IAP).

*Alternative oil spill modelling agencies may
be selected dependent on operational
requirements.

Documentation of Contract
with AMOSC who
maintains call-off contract
with RPS-APASA.

*Alternative oil spill
modelling agencies may be
selected dependent on
operational requirements.

Contract in place with OSRL to provide
satellite imagery within 24 hours of request
by BHP IMT.

Documentation of Contract
with OSRL to provide
satellite imagery.

Contract in place with oil spill tracker buoy
vendor during operations.

Documentation of Contract
with tracker buoy vendor.

Record of delivery of
tracker buoys.

Performance
Outcome
Response Control
Strategy Measure ID
PS RS2.5
PS RS2.6
PS RS2.7
PS RS2.8

Agreement in place with preferred vendor
during operations to monitor subsea
hydrocarbons (water/ sediment quality and
benthic infauna) to serve as potential
triggers for BHP’s Environmental Monitoring
procedures (refer to RS10: Environmental
Monitoring):

e Seabirds and migratory shorebirds;

e Marine mammals and megafauna (inc.
whale sharks);

e Benthic habitats and primary producers;

e Marine reptiles;

Documentation of
agreement in place prior to
commencement of LWI
activities.
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Environmental

RS2 Monitor and Evaluate

awareness to inform IMT decision-making.

Performance Standard

e Commercial and recreational fisheries;

and

e Fish monitoring.

AUSTRALIAN PRODUCTION UNIT

Implementation of monitor and evaluate activities in order to provide situational

Measurement Criterial

Oil spill tracker buoy deployed from the LWI
vessel within 2 hours of spill incident.

Evidence of OSTB on LWI
vessel prior to
commencement of LWI
activities.

Maintain capability to monitor spill location
and movement via aerial surveillance and
observations to enable identification of
potential contact with sensitive receptors:

e First overflight observations to Pyrenees
FPSO within 2 hours of request by BHP
IMT;

e Ensure first aerial observation flights
can be completed (in daylight hours)
within 8 hours post-spill; and

e Enable surveillance information to be
used to inform IAPs and response
strategy selection.

Records of aerial
surveillance logs
maintained.

Response strategy activities continued until
termination criteria met.

Spill reports and incident
response reports detail no
hydrocarbons detected by
any of the surveillance
techniques.

Surveillance data, spill trajectory modelling,
satellite imagery, operational oil in water
monitoring and subsea plume tracking
incorporated into IAP preparation process
for the response strategies.

Spill reports and incident
response reports.

Continuous fluorometry surveys and
analysis mobilised within 24 hours of
approval by IMT.

Completion of Operational
NEBA and documentation
of IMT decision.

Performance
Outcome
Response Control
Strategy Measure ID
PS RS2.9
PS RS2.10
PS RS2.11
PS RS2.12
PSRS2.13
PS RS2.14

Daily report including fluorometry results
provided to IMT for inclusion in Daily
Operational NEBA.

IMT Incident Logs
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9.4.3 Spill Response: RS3 Dispersants
Summary of Activity

Dispersant application is a globally recognised and practiced response strategy, recognised under the
Australian National Plan and, if used correctly, can greatly facilitate the protection of sensitive shorelines and
other resources.

The strategic NEBA undertaken (refer to Table 9-2) assessed the application of chemical dispersant as a
secondary response strategy in the event of a Level 2 or 3 crude oil spill; with three potential application
methods that may be utilised should a decision to apply dispersant be made:

1. Subsea application via direct injection into the crude flow release via a pre-existing line that connects
the LWI vessel and the SID

2. Surface application via Fixed Wing Aerial Dispersant capability
3. Surface application application via Vessel mounted spray equipment

Dispersants are used to break surface oil slicks into fine droplets that then disperse into the water column
below entrained thresholds that may impact marine fauna and other sensitive receptors. This reduces the
effect of surface oil from being driven by wind towards shore and promotes oil biodegradation of the oil in the
water column, hence enabling prevention of contact with sensitive environmental receptors. Subsea dispersant
application is a relatively new technology however and has been proven to provide advantages during a
response in order to reduce the impact. Both applications are a recognised response strategy throughout the
world and has been used successfully in recent oil spill events such as the Macondo and Montara well blow
out events. For these reasons, dispersant application (surface and subsea) was assessed as a secondary
response strategy associated with a loss of containment event, particularly to prevent or reduce impact of
surface oil and shoreline accumulated oil on extreme and highly sensitive shoreline receptors associated with
the Ningaloo Reef.

While dispersants reduce surface oil, thereby providing protection for sensitive receptors that may be impacted
by surface oil, they also increase the amount of dispersed oil in the immediate vicinity where it is applied. This
will result in a larger magnitude of impact to sensitive receptors (if present) to dispersed oil than would have
occurred if dispersant had not been applied. Further, dispersants are known to have their own toxic properties,
have varying efficacy on different types of crude oil, and the physical process of applying dispersant has its
own set of impacts and risks. For these reasons, dispersants must only be applied in accordance with a
carefully considered strategy, which takes into account both the benefits and impacts and risks associated
with applying it in a particular situation.

The purpose of this section is to describe BHP’s strategy in relation to dispersant application to:

e  Prevent impact of surface oil on extreme and highly sensitive shoreline receptors;
e Maximise the effectiveness of dispersant through subsea application; and
e Manage to ALARP and acceptable levels the impact of dispersant use to other ecosystems.

The strategy includes a description of the impacts and risks associated with dispersant use during a loss of
hydrocarbons incident, which includes consideration of the benefits associated with dispersant application. It
then demonstrates that these impacts and risks can be reduced to ALARP and acceptable levels, enabling
dispersant use to be a key response strategy in responding to a loss of containment.

Specifically, this section includes:

e Assessment of the potential impacts of the dispersant application process, which includes discussion of
the benefits of dispersant use, demonstrating that application of dispersant can reduce the total volume
of oil ashore;

e  Considerations that will be applied during the Operational NEBA,

e  Demonstration of oil spill preparedness;
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e Controls in place to mitigate the impacts and risks of dispersant use on sensitive environmental
receptors;

e Demonstration that dispersant strategy proposed by BHP is ALARP and acceptable; and

e  Environmental performance outcome, performance standards and measurement criteria for dispersant
use.

Potential Environmental Impacts and Risks

Information presented in this section relates to Pyrenees crude. As previously mentioned in Section 8.2.4, the
crude oil produced from the Pyrenees reservoirs has very similar properties; as such the effects of chemical
dispersant applicant to Crosby crude can be assumed to be similar to the information presented below for
Pyrenees Crude. Pyrenees crude is the generic term for crude oil produced from the Pyrenees reservoirs
(Crosby, Ravensworth, Stickle, Tanglehead Wild Bull [upper Pyrenees] and Moondyne).

Dispersant Efficacy

Efficacy testing of fresh Pyrenees crude oil (Department of Primary Industries, 2004) indicated it may be treated
by all the chemical dispersants tested, with the best performing dispersants being Corexit 9500A, Corexit
9527A, and Slickgone NS. Samples were tested after being subject to 10 minutes of wind/wave energy
simulated in laboratory conditions using the Mackay apparatus. The application of the chemical dispersants
effectively dispersed over 75% of the oil.

Fresh and weathered Pyrenees crude oil was also tested with dispersants Ardrox 6120 and Finasol OSR52 to
determine the dispersant efficacy (Intertek Geotech, 2014). Weathering of the Pyrenees crude oil was
undertaken using the Mackay-Nadeau-Steelman weathering apparatus. A sample of the crude oil was
weathered by exposing the sample to a jet of air at 40°C until a volume was lost the equivalent to exposing the
sample for 24 hours in natural conditions. Dispersants were added at the ratio of dispersant to oil of 1:20.
Unweathered and weathered oil showed a similar effect of dispersant exposure with Ardrox 6120 after
24 hours, with weathered oil showing 72.6% efficacy and unweathered oil showing 74.9% efficacy. In contrast,
Finasol OSR52 performed better on Pyrenees crude oil weathered for 24 hours (73.6% efficacy) compared to
unweathered crude (39% efficacy).

Typically, the window of opportunity for the application of dispersant changes, as oil begins to weather
immediately it is spilled. As weathering proceeds, the more volatile fractions of the oil are removed, and
dispersant use generally becomes less efficient. The efficacy results for Finasol OSR52 appear erroneous and
contradict this, with the dispersant performing better on weathered crude. In the event of a spill, and if Finasol
OSR52 were to be considered for use, we would test the efficiency as described in Section 9.4.2: RS2 Monitor
and Evaluation Response Strategy. Finasol OSR52 will only be considered for use when dispersants from
outside the Australian stockpile are required.

Toxicity Effects of Chemical Dispersants

Oil dispersants do not reduce the total amount of oil entering the marine environment, however, they can
disperse surface oil before it reaches the shoreline. The chemical agents used as a dispersant work by
reducing the tension between oil and water, thereby enhancing the natural process of dispersion and
biodegradation that takes place when waves mix large numbers of small droplets into the water beneath a
slick. The decision to use dispersants is a trade-off between decreasing the risk to organisms that utilise the
water’s surface and coastline, and possibly increasing the risk to fish populations, seagrasses and coral reefs,
and organisms that live on the seafloor and within the water column if these groups are exposed to dispersed
oil before the natural processes of biodegradation have removed the oil from the system.

The acute toxicity of chemically dispersed oil is primarily associated with the dissolved oil following dispersal,
not with the actual dispersants (NRC, 2005). Data from numerous studies collated as part of the NRC review
of dispersant efficacy and effects included the results of studies examining the toxicity of Corexit 9500 and
Corexit 9527A (the two most common and readily available dispersants) to seven species (4 fish, 2 mysid
shrimp and 1 oyster). The results indicate that for all species tested, the Corexit dispersants were less toxic
than the chemically enhanced water-accommodated fraction (i.e. dispersant and dispersed hydrocarbon),
which were less toxic than the untreated water-accommodated fraction of oil.
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It is generally thought that the dispersants available at present are expected to be much less toxic than early
generation dispersants. The toxicity of dispersants used in the early 1970s ranged from 5 to 50 mg/L measured
as an LC50 to rainbow trout over 96 hours while dispersants available today, vary from 200 to 500 mg/L in
toxicity and contain a mixture of surfactants and a less toxic solvent (Fingas, 2002). However, Rial et.al. (2013)
tested the toxicity of four dispersants on sea urchin embryo larval development and determined that the EC50
varied from 1.2 to 34 mg/L, they concluded that sensitivity to dispersants appears to be species and life stage
dependent.

Other studies have reported that dispersants were potentially toxic to corals. Ardrox 6120 was found to be
toxic to planula larvae of scleractinian corals Acropora tenuis, Goniastrea aspera and Platgyra sinensis with
100% larval mortality at dispersant concentrations of 275 ppm within 12 to 48 hours (Lane and Harrison, 2000).
It was noted that the dispersant concentration that caused significant mortality of larvae in this study was well
within those that may occur in the field where dispersant has been applied to an oil slick. Where dispersant is
applied at the rate of 15% of slick volume (as recommended for many oil types), dispersal of a 1 cm thick slick
could result in short-term dispersant concentrations up to 150 ppm to depths of 10 m.

The potential toxicity of dispersants to the early life history stages of corals have also been reported including
the potential inhibition of fertilisation and larval settlement in Acropora tenuis (Harrison, 1999). Settlement and
survival of Porites astreoides and Montastraea faveolata larvae have been shown to decrease with increasing
concentrations (50 ppm and 100 ppm) of Corexit 9500 (Goodbody-Gringley et al., 2013) and in Acropora
millepora exposed to Corexit 9527 (Negri and Heyward, 2000).

A number of dispersants have been identified as being potentially toxic to macroalgae. A review by Lewis and
Pryor (2013) reports a range of toxicities to different dispersants from 0.7 ppm of Corexit 9500, 20 ppm of
Corexit 9527 and up to 27,000 ppm for other products impacting on germination of brown algae. Studies on
adult plants only report sublethal impacts.

Similar studies have reported dispersants having toxic effects on seagrasses. Corexit 9527 and Ardrox 6120
both effected seagrass photosynthesis within the first hour of exposure. In laboratory samples, Shell VDC was
reported to result in photosynthetic stress of Zostera capricorni after 10 hours of exposure; however in situ
samples were less sensitive showing no photosynthetic impact from dispersant and oil and dispersant mixtures
(Macinnis-Ng and Ralph, 2003).

Toxicity Effects of Chemical Dispersants on Pyrenees Crude

BHP has previously undertaken toxicity testing of Pyrenees crude with and without dispersants (Jacobs, 2015).
A full suite of toxicity testing (eight tests with microalgae, macroalgae, sea urchin, bivalve, amphipod and fish
larvae) was performed. The data was used to generate species protection percentile curves using the BurrliOZ
sofwate to calculate trigger values (TV) for unweathered Pyrenees crude and the chemically-dispersed oil
(Table 9-5). The derived TVs provide an early indication of reaching a level of concern which will assist in
directing response and further investigation in the highly unlikely event of a hydrocarbon spill.

The results indicate that the addition of dispersant to unweathered crude increases the level of toxicity
(Table 9-5). A key effect of dispersant to an oil’s toxicity is considered to be due to the dispersant making the
more water soluble oil compounds more bioavailable to organisms. However Pyrenees crude has inherently
low proportions of soluble aromatics (e.g. BTEX) and therefore the toxicity of the dispersants along may also
therefore be a factor in these results.

This information would be considered during a NEBA for the use of dispersants in the event of a spill together
with an understanding of the likely or observed exposure of sensitive receptors to oil from spill trajectory
modelling and monitored through water quality sampling as part of RS2 Monitor and Evaluate response
strategy.
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Table 9-5: Trigger values based on unweathered Pyrenees crude with and without addition of

dispersant
: L Level of Species Trigger Value
Hydrocarbon type Dispersant application Protection (ppb)
Pyrenees Crude 99% 41
(unweathered 24 hrs) None
95% 94
99% 32
Slickgone NS
95% 55
99% 17
Ardrox 6120
95% 115

Net Environmental Benefit Analysis of Dispersant Application

Prior to any application of dispersant, a NEBA will be undertaken to confirm whether the potential harm of
dispersed oil is less than leaving the oil untreated. Operational considerations include:

e  Optional application of subsea dispersant at the source of the release;

e  Simultaneous operations and operational safety;

e Health and safety aspects of handling dispersants;

e Assessment of environmental risks of applying dispersants;

e  Spotter aircraft required to assist vessels to locate the oil (unless the oil slick is thick);

e  Spraying time of aircraft which may be limited if the slick is a long way offshore;

e  Permission from State authority for the use of dispersants when within 3 nm from shore;

e Permission from Department of Biodiversity, Conservation and Attractions for dispersants potentially
entering the Ningaloo Coast World Heritage areas; and

e  Permission from the Director of National Parks for dispersants potentially entering Australian Marine
Parks.

A Strategic NEBA assessment based on a worst-case discharge during the well intervention activities
demonstrates a net environmental benefit associated with dispersant application (Section 9.3).

Daily Operational NEBA Process

An overview of the daily Operational NEBA process is provided below, which includes consideration of the
potential impacts and risks to sensitive receptors, such as Ningaloo Coast World Heritage Area and Ningaloo
Marine Parks (Commonwealth and State Marine Parks). On Day 1, the steps followed and the questions asked
include:

1. Isthe oilamenable to dispersion? Is the oil within the window of opportunity when chemical dispersants
are effective? This has been calculated to be within 48 hours based on laboratory results but conditions
on the day may make it more or less amenable. The film thickness on the surface must also be greater
than 10 um for effective surface application. For subsea dispersant application the dispersant should
be released within the technical specifications for the equipment utilised. Will operational water testing
and dispersant monitoring activities (including flourometry surveys) allow the mapping of entrained oil?

2. Are there other response strategies which the resources may be better employed? Whilst the
dispersant application is a secondary response strategy, other response strategies may be considered
to be more suitable on the day.
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3. Does modelling indicate that there are environmental sensitivities at risk from the oil, both surface and
subsurface if it was dispersed? Initial modelling can be obtained through the AMOSC contract with
RPS-APASA within 4 hours. The models will provide predicted trajectory routes for surface, entrained,
dissolved and shoreline accumulated oil with or without dispersants. Consideration as to what
sensitivities (as described in Section 4) are predicted to be impacted by the oil if not dispersed and
with what may be impacted if it was dispersed;

4. s there sufficient separation from the environmental sensitivities? Whilst the dispersant application
zone has set a sufficient buffer from key coastal sensitivities, conditions on the day may require an
assessment of the extent of the application zone. For example, if weather conditions were driving
surface oil ashore immediately after release, then dispersant application may be reduced to a 10 km
radius of the release allowing an increased buffer of to the boundary of the Ningaloo Marine Park. This
may permit surface dispersant operations whilst allowing sufficient time for dilution before entering the
vicinity of the reef system.

5. Are there temporal/seasonal windows of ecological sensitivity that require evaluation (as described in
Section 4):

a) Coral spawning

Coral spawning peak periods are known in WA in March / April. Dispersants would be applied outside
of this period, but during coral spawning season, dispersant operations will be controlled such that no
aerial dispersant will be applied on any surface oil that occurs within 5 km of a coral spawning slick,
as determined by aerial dispersant controllers, while vessel-based dispersant operations will not occur
in areas where coral spawn is visible from the vessel.

b) Turtle nesting

If modelling predicts contact with ‘High value’ turtle nesting areas, dispersant may be applied so as to
provide a positive environmental benefit by reducing the volume of oil ashore on high-value nesting
beaches, e.g. Jurabi, and limiting interaction with shoreline accumulated oil.

¢) Migratory birds

If migratory birds are known to be in a potential area of impact, then dispersant operations may be
considered more desirable to reduce the risk to oiled wildlife and/or oiling of intertidal foraging habitats.

d) Whale and whale shark migration periods

During periods of whale and whale shark migration consideration is required to balance the trade-off
between exposure of surface oil compared with dispersed oil on whales and whale sharks. This will
be dependent on the location of the surface slick and observations of migratory animals.

6. Evaluate the environmental trade-offs between applying or not applying dispersants to ensure that the
environmental trade-off provides a positive outcome.

7. Do the operational conditions (wind, waves etc.) allow surface application in a safe and effective
manner? Vessel and aircraft have operational constraints, which may not allow the safe and effective
application of dispersant on the day.

8. Other stakeholder considerations (i.e. DoT and their advice from the ESC). BHP will consider advice
from the DoT OSRC during the response.

Oil Spill Trajectory Modelling

As previously mentioned in Section 8.2.3, oil spill modelling undertaken for the worst-case loss of well
containment scenario included deterministic simulations being run with and without the inclusion of a subsea
dispersant injection (SSDI) plan. This was undertaken for the worst-case 21-day crude spill release duration,
as well as for a 2-day release duration, which is considered to be a more likely timeframe for to achieve halting
the release (refer to previous Section 8.2.2 and Table 8-3). The 2-day release duration assumes the same
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daily release rate of crude oil as the 21-day release scenario, but reduces the total volume of oil released down
to 183.8 m3).

This spill response strategy, SSDI involves injecting dispersant into the crude flow release via a pre-existing
line that connects the LWI vessel and the SID. The model was set to commence SSDI 4 hours after the start
of a subsea crude release, to allow sufficient time for decision-making and approvals to implement. The model
included an application rate of 1:100 (1 part dispersant to 100 parts liquid crude) and a dispersant efficacy of
75%. Dispersant application was set to be continuous from hour 4 until the end of week 2 (for the 21-day
release scenario) or the end of day 2 (for the 2-day release scenario). To determine the fate of the oil, the
model was set to run for 56 days in total i.e. a further 35 days following the 21-day release scenario, and a
further 54 days following the 2-day release scenario.

The results of the affect of subsea dispersant application based on the realisation resulting in the greatest
accumulation of oil on shorelines are presented in Table 9-6 and discussed below.

21-Day Crude Release of 91.9 m3/day

The deterministic simulation indicates the majority of shoreline oiling arrived at the Ningaloo Region from day
12, reaching a peak load of 90 tonnes at day 16, and gradually reducing via weathering processes to 45 tonnes
after 8 weeks. The application of SSDI yields minor reductions of the mass of oil on the sea surface, with
concomitant minor increases in the mass of entrained oil droplets relative to the ‘without SSDI’ simulation. The
reduction in surface oil resulted in a minor benefit to shoreline loading, reducing the peak load from 90 tonnes
(without SSDI) to 80 tonnes (with SSDI) (Table 9-6).

2-Day Crude Release of 91.9 m3/day

The predicted peak shoreline load for this scenario is 1.75 tonnes across all shorelines, which is a significant
reduction compared to the 21-day release scenario (90 tonnes peak load) (Table 9-6). The modelling predicted
a negligible increase to peak shoreline loading across all shorelines with the application of SSDI, with only
very minor reduction into the mass of oil on the sea surface, and concomitant minor increases to the mass of
entrained oil droplets relative to the ‘without SSDI’ simulation. The modelling results predict that the application
of dispersant over the first two days of a release does not materially affect the hydrocarbon dynamics between
days 12-17 when the majority of shoreline loading is predicted to occur.
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Table 9-6: Comparison of results for the worst-case volume ashore based on 1,930 m?® release of
crude from a loss of well containment

Comparison of simulations results based

Shoreline Statistics on specific criteria

Peak load on shorelines

21-Day Release )

- - No Dispersant 90 tonnes
Predicted maximum moderate Reduction of 11%
threshold volume of oil contacting )
shore (m3) (Ningaloo Region) Dispersant 80 tonnes
£-Day elease .
2 Da. Releasc.e No Dispersant 1.75 tonnes
Predicted maximum moderate Negligible increase
threshold volume of oil contacting )
shore (m3) (across all shorelines) Dispersant 1.86 tonnes

Temporal / Seasonal Windows of Ecological Sensitivity

The Operational NEBA must consider the temporal or seasonal window of ecological sensitivity and assess
any receptors that occur within that window, which require evaluation. In addition, it must assess operational
reports from field teams and environmental monitoring to determine the presence and/or extent of
environmental receptors occurring during the spill. These reports may swing the evaluation one way or the
other.

Environmental Trade-offs of Dispersant Application

The removal of surface oil by surface and subsea dispersant application reduces the risk to seabirds,
shorebirds, marine mammals, mangroves and tourist beaches from contamination, and contributes to
achieving the performance outcome of preventing impacts to sensitive receptors. The assessment of using
dispersants is, however, not solely dependent on the potential benefits of dispersed oil on surface receptors.
In general, the application of dispersant decreases the spatial extent of surface oil, and potential contact with
surface/shoreline environmental values or receptors, at the expense of increased spatial exposure to entrained
oil. However, as shown in Table 9-7, the receptors in the oil spill EMBA could potentially be affected by
dispersant application in different ways (both positively and negatively).

The environmental benefits evaluation must compare the trade-offs between surface and entrained oil. The
output of this process is best represented by a traffic light system to visualise the trade-off between
geographical points of interest, and the environmental values, sensitivities and receptors, and the application
of dispersants / no dispersants (Table 9-7).

A positive environmental benefit can be interpreted when an Orange box (impact) is followed by either a Green
(no impact) or Yellow box (reduced impact) following dispersant application; in this situation, the spatial extent
of the oil spill EMBA no longer intersects a particular receptor (Green) or the spatial extent of the oil spill EMBA
is reduced (Yellow) with dispersants (Table 9-7).

Similarly, Orange box (impact) with no dispersants followed by another Orange box (impact) with dispersants
indicates that dispersant application has no benefit, i.e. the impact would still occur irrespective of dispersant
application (Table 9-7).

A negative environmental benefit can be interpreted when a Green box (no impact) is followed by an orange
box (impact) or an orange box (impact) is followed by a red box (increased impact); in this situation, the spatial
extent of the oil spill EMBA now intersects a particular receptor (Orange) or the spatial extent of the oil spill
EMBA is increased (Red) with dispersants (Table 9-7).

An environmental trade-off analysis will be carried out as part of the daily Operational NEBA and dispersants
will not be applied unless there is a positive environmental benefit.
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Table 9-7: Environmental trade-offs associated with dispersant application

No Dispersant

With Dispersant Trade-off

Impact

Reduced impact

Impact

Impact

Note: Green — not impacted by hydrocarbons, Orange — impacted by hydrocarbons; Yellow — reduced spatial impact to receptor;
Red — increased spatial impact to receptor

Summary of Operational NEBA Process

In summary, the process of the daily Operational NEBA for approving dispersant application is described
below:

1. Determine that oil is amenable to be dispersed and within the window of opportunity when chemical
dispersants are effective. Dispersant monitoring and efficacy tests confirm effectiveness of available
dispersants;

2. Obtain oil spill trajectory model and determine what environmental sensitivities are in the predicted
path of the spill. Consider model outputs that contain both with and without dispersant application;

3. Determine the temporal/seasonal window of ecological sensitivity and assess any receptors that occur
within that window, which require evaluation);

4. Assess operational reports from field teams, and operational and environmental monitoring to
determine presence and/or extent of environmental receptors;

5. Evaluate the environmental trade-offs between applying or not applying dispersants to ensure that the
environmental trade-off provides a positive outcome;

6. Assess the operational conditions (wind, waves etc.) to determine that dispersant application
operations will occur in a safe and effective manner; and

7. Provide a recommendation to the BHP Incident Commander, taking into consideration any
recommendations from the WA Hazard Management Agency (HMA).

Oil Spill Preparedness

Subsurface Dispersant Injection

In the event of a loss of well containment, the option will be available to apply dispersant subsurface, whereby
the LWI vessel can directly inject dispersant into the flow at the SID via the existing connected service line that
connects the LWI vessel and the SID. Response planning has allowed a 4 hour period to effect the direct
injection after the start of the release. This conservative timeframe allows sufficient time for decision-making,
equipment preparation and approvals to implement. With an application rate of 1:100 (1 part dispersant to 100
parts liquid crude) and a dispersant efficacy of 75%. Dispersant application would be continuous from hour 4
until the end of week 2 (for the worst-case 3 week release scenario). The LWI vessel will carry at least two
IBCs of dispersant allowing a minimum of two days application with an option to resupply as required.

Dispersant Approval — Emergency Use

The dispersants used will be approved under the Australian Government National Plan arrangements as listed
on the Oil Spill Control Agents (OSCA) register or the transitional list, or otherwise approved through the
dispersant selection process summarised below (Figure 9-2).
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Consistent with selection of hazardous materials at facilities, where a product may be discharged to the
environment, an assessment must be completed before the product is approved for mobilisation and
subsequently approved for application.

The following dispersants will be automatically approved for mobilisation:

e Dispersants listed on the National Plan OSCA List;
e Dispersants listed on the National Plan transitional list;

o  With reference to the UK’s Offshore Chemical Notification Schedule (OCNS) CHARM Model Algorithm
Definitive Ranked List of Approved Products, dispersant with a HQ of Gold or Silver or Group E or D
(CEFAS, 2001); and

e  Substances listed on the OSPAR List of Substances Used and Discharged Offshore which are
considered to Pose Little or No Risk to the Environment (PLONAR).

Table 9-8 provides the dispersants currently approved to mobilise.
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Is Dispersant OSCA
Listed (includes ~——YES:
transitional listing)

Current OSCA Listed dispersants
(as at 2 July 2020)

NO

y

Is Dispersant
PLONOR/OCNS
Gold/Silver or

Finasol OSR 51
Finasol OSR 52
Dasic Slickgone EW
Dasic Slickgone NS

CHARM D or better Corexit 9500
| Current transitional list dispersants
Ardox 6120
NO Corexit 9527A
¢ Shell VDC
Conduct Risk
Assessment
\ 4

Criteria Satisfied {

Daily
Operational
NEBA

IMT Leader
Approval

fficacy Testing

Lab or Field PAS

Figure 9-2: Process for the approval to mobilise and apply dispersants
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Dispersant

OSCA
Listed

OSCA
transitional
listed

Table 9-8: Dispersants currently approved to mobilise

Ecotox Tested
against
Pyrenees Crude

Efficacy tested

against
Pyrenees

Crude/Pass

Risk Assessment
PASS (only required | Approved to |[AMOSC | AMSA
if not OSCA or
transitional listed)

mobilise

AUSTRALIAN PRODUCTION UNIT

stocks

Stocks

OSRL
Stocks

Finasol OSR 51 Yes NA Yes

Finasol OSR 52 Yes Yes/Pass! NA Yes Yes
Dasic Slickgone EW Yes NA Yes Yes

Dasic Slickgone NS Yes Yes? Yes/Pass® NA Yes Yes Yes Yes
Dasic Slickgone LTSW Yes NA Yes Yes

Ardrox 6120 Yes Yes? Yes/Pass! Pass Yes Yes

Corexit 9500A Yes Yes/Pass® Pass Yes Yes Yes

Note 1: Intertek Geotech (2014); Note 2: Jacobs (2015); Note 3: Department of Primary Industries (2004);

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

293



CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

Acceptability Summary

BHP has taken all practicable means to prevent a hydrocarbon spill occurring during the petroleum activity and
the likelihood of a loss of well containment is extremely low when considering industry statistics and the
preventative controls in place (refer to Section 8.3). BHP has assessed the spatial and temporal impacts and
risks and environmental benefit gained from the implementation of dispersant application, which would be
considered on a daily basis as part of the Operational NEBA that would be completed prior to dispersant
application. The daily Operational NEBA will evaluate the trade-offs between applying or not applying
dispersants to ensure that the environmental trade-off provides a positive outcome.

The decision to apply dispersants will be made by the BHP IMT Leader taking into account the outcome of the
daily Operational NEBA, which will incorporate daily situational awareness reports from the RS2 Monitor and
Evaluate response strategy, as well as recommendantion from the WA DoT OSRC. A component of BHP’s
First Strike response to a loss of well containment will be to consider dispersant application to facilitate the
protection of sensitive shorelines and adjacent shallow water habitats, in particular the Ningaloo Coast World
Heritage Area, unless:

e EPBC Act listed migratory species such as humpback whales or whale sharks are observed in the
immediate vicinity of dispersant operations as determined from situational awareness reports from the
RS2 Monitor and Evaluate response strategy and/or from the platforms applying dispersant. Operations
would cease until the animal has not been sighted for 30 minutes, unless advised otherwise by the DoT
OSRC; or

e Consideration of the temporal (i.e. seasonal) windows of ecological sensitivity for environmental values
discussed in Section 4.5.6 and Table 4-10, coupled with the outcomes of the daily Operational NEBA,
indicate that there would be no net environmental benefit on Extreme or High Priority receptors (as
described in Section 2.4 of the Crosby-3H1 OPEP); or

e Recommendations from WA DoT OSRC advise that dispersant application would not have a net
environmental benefit.

Dispersants are used to break surface oil slicks into fine droplets that then disperse into the water column at
concentrations below entrained thresholds that may impact marine fauna and other sensitive receptors. The
dispersed fine droplets have a higher surface area than normal (undispersed) oil droplets, which increases the
rates of biodegradation of the oil in the water column by microbial (bacteria) activity, hence enabling prevent
of contact with sensitive environmental receptors. Dispersant application is a globally recognised and practiced
response technique strategy throughout the world and recognised under the National Plan.

The rate of change of the hydrocarbon properties will affect the likely time-window of opportunities for particular
responses, such as the use of chemical dispersant. BHP has undertaken efficacy testing on several
dispersants and overall dispersant showed effectiveness in dispersing Pyrenees crude. In the event of a spill,
onsite dispersant testing would be undertaken using AMOSC dispersant shake tests kits as part of RS2 Monitor
and Evaluate response strategy. These tests are not a substitute for laboratory testing and test spraying but
provide an early indication of efficacy on the oil and the relative effectiveness of dispersant.

While the aim of chemical dispersants is to provide a net benefit to the environment, the use of dispersants
has the potential to increase the exposure of receptors in the water column to entrained hydrocarbons and
aromatic hydrocarbon concentrations in the vicinity of the dispersant release area. The effect of dispersing oil
with chemical agents will provide enhanced rates of biodegradation of the oil, and a reduction in the volume of
oil stranded on shorelines.

Given the distance from shore and the water depth, dispersing oil into the water column via direct injection into
the flow at the SID may have significant benefit, reducing the consequences of a spill by reducing the volume
of oil reaching the sea surface for wind-driven transport towards more sensitive coastal areas and by increasing
the biodegradation rate of the fine oil droplets. Oil spill trajectory modelling with the application of subsea
dispersant showed a 11% reduction of oil accumulating on shorelines in the Ningaloo Region (for the worst-
case 21-day crude spill release) compared to the ‘do nothing’ option.

Given the aforementioned, overall the dispersant strategy is predicted to have a net benefit based on available
evidence. However in the event of a spill, situational data will be incorporated into the daily Operation NEBA
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to confirm the suitability of applying dispersant. Dispersant will only be considered for use where situational
testing shows the oil be be amenable and supported by the Operational NEBA.

Dispersants Environmental Performance

Table 9-9 provides the environmental performance outcomes, performance standards and measurement
criterial for the Dispersants response strategy.

The initiation criteria, course of action, resources, supporting documentation and termination criteria
associated with each response strategy are detailed in the BHP Crosby-3H1 Light Well Intervention Oil
Pollution Emergency Plan (OPEP) (PYHSE-ER-0006) (Appendix G).

Environmental
Performance
Outcome

Response
Strategy

Dispersants

Table 9-9: Environmental performance — Dispersants

RS3 Dispersants

Implementation of dispersant application to enhance biodegradation of
hydrocarbons to reduce impact of surface and shoreline accumulated

hydrocarbons on sensitive receptors.

Control
Measure ID

Performance Standard

Measurement Criterial

2 — Dispersant Strategies: Safety,
Application, Resources and Effectiveness
(AOHSE-ER-0042) in the decision-making
processes for dispersant use, including:

e A quick-effectiveness test (QET) will be
carried out following a spill (based on
the National Plan Dispersant
Effectiveness Field Test Kit (Nat-DET))

PS RS3.1 Dispersant application to be reviewed and IAPS.
managed in accordance with the Incident
Action Plan (IAP).

PS RS3.2 Mobilisation of vessels/ aircraft and Communication and flight
equipment to conduct dispersant logs to demonstrate
application, where Operational NEBA mobilisation to site.
identified a net environmental benefit of .
initiating the response strategy Documentation of

' completed Operational
NEBA.

PS RS3.3 Permission for dispersant application in or Approval correspondence
around State waters will be obtained from from DoT prior to
DoT prior to application. application of dispersants in

or around State waters.

PS RS3.4 Spill fate modelling initiated within 2 hours Trajectory modelling
of incident natification to support request form issued within
Operational NEBA. 2 hours of spill notification.
Within 4 hours of notification, oil spill Trajectory modelling
modelling agency to provide oil spill received within 4 hours of
trajectory modelling report; and notification.

Oil spill modelling agency to undertake any
additional modelling requirements as per
daily IAP.
PS RS3.5 Implement Operational Response Guideline | Documentation of the

outcomes of the QET.

Operational NEBA and IAP
document decision
framework for use of
dispersant.
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Environmental

RS3 Dispersants

hydrocarbons on sensitive receptors.

Performance Standard

to confirm the use of the dispersants

available; and

e Operational NEBA for applying
dispersant will be undertaken as part of
the IAP for the duration of the response
to inform the windows of opportunity for
dispersant application.

AUSTRALIAN PRODUCTION UNIT

Implementation of dispersant application to enhance biodegradation of
hydrocarbons to reduce impact of surface and shoreline accumulated

Measurement Criterial

Contract with AMOSC who maintain a call-
off contract with RPS-APASA* to provide
spill modelling as required in place prior to
the commencement of LWI activity.

*Alternative oil spill modelling agencies may
be selected dependent on operational
requirements.

Documentation of Contract
with AMOSC who
maintains call-off contract
with RPS-APASA*.

*Alternative oil spill
modelling agencies may be
selected dependent on
operational requirements.

AMOSC / OSRL contracts Mutual Aid MoUs
and other third party agreements for
provision of equipment (e.g. dispersants/
supplies and resources (e.g. air attack
supervisors) in the event of a loss of
hydrocarbons incident in place during the
operations.

AMOSC / OSRL contracts,
Mutual Aid MoUs and other
third party agreements in
place during operations.

Aerial dispersant aircraft will be available
for use onsite within 12 hours of notification.

Aircraft mobilisation will be initiated from the
IMT through the AMSA Environment
Protection Response Duty Officer via
AusSAR and will be available to leave base
within four hours of notification.

Communication and flight
logs to demonstrate
mobilisation to site.

Records of activation.

Chemical dispersant confirmed to be
acceptable for use in the marine
environment.

Only dispersants on the
OSCA Register or
transitional list, or otherwise
approved by BHP to be
used.

Aerial dispersant application within the
window of opportunity (nominally 48 hours)
for efficient dispersal use and to the leading
edge of spill.

Flight / vessel logs of
dispersant runs.

Logs of type and amount of
dispersant applied.

Performance
Outcome
Response Control
Strategy Measure ID
PS RS3.6
PS RS3.7
PS RS3.8
PS RS3.9
PS RS3.10
PS RS3.11

Dispersant Application Zone:

Dispersant may only be applied if:

Flight/ vessel logs records
of dispersant application.
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Environmental

RS3 Dispersants

hydrocarbons on sensitive receptors.

Performance Standard

e within a 50 km radius around the
Pyrenees Facility, in water depths
greater than 50 m; and

e not within Australian Marine Parks
without consultation with the Director of
National Parks; and

e not within the Ningaloo Coast World
Heritage Area without consultation with
the DBCA.

AUSTRALIAN PRODUCTION UNIT

Implementation of dispersant application to enhance biodegradation of
hydrocarbons to reduce impact of surface and shoreline accumulated

Measurement Criterial

Records demonstrate prior

consultation with the
Director of National Parks
and DBCA in the event
dispersant to be applied
within Australian Marine
Parks and Ningaloo Coast
World Heritage Area
respectively.

Dispersant efficacy testing to confirm the
use and viability of the dispersants
available on site.

Efficacy test results.

If EPBC Act-listed migratory species such
as humpback whales or whale sharks are
observed in the immediate vicinity of
dispersant operations as determined from
situational awareness reports from the RS2
Monitor and Evaluate response strategy
and/or from the platforms applying
dispersant, dispersant operations will cease
until the animal has not been sighted for
30 minutes, unless advised otherwise by
the DoT OSRC.

Operational NEBA,
situational awareness
reports from RS2 Monitor
and Evaluate, and IAP
document decision
framework for use of
dispersant.

Dispersant will not be applied if
consideration of the temporal (i.e. seasonal)
windows of ecological sensitivity for
environmental values discussed in

Section 4, coupled with the outcomes of the
daily Operational NEBA, indicate that there
would be no net environmental benefit on
‘Extreme’ or ‘High Priority’ receptors (as
described in Section 2 of the OPEP).

Operational NEBA and IAP
document decision
framework for use of
dispersant.

The results from Operational and Scientific
Monitoring (RS2: Monitor and Evaluate and
RS10: Scientific Monitoring Response
Strategies will be utilized to determine the
continued use of dispersants.

IAP documents decision
based on data collected in
execution of Response
Strategies RS2 and RS10
for initial or continued use
of dispersant for each
operational period.

Performance
Outcome
Response Control
Strategy Measure ID
PS RS3.12
PS RS3.13
PS RS3.14
PS RS3.15
PS RS3.16

Volumes of dispersants applied will be
recorded.

Spill reports and incident
response reports detalil
volumes of dispersant
applied.

CROSBY-3H1 LIGHT WELL INTERVENTION | Environment Plan

297




CROSBY-3H1 LIGHT WELL INTERVENTION ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

RS3 Dispersants

Sl Implementation of dispersant application to enhance biodegradation of
Performance hydrocarbons to reduce impact of surface and shoreline accumulated
Outcome hydrocarbons on sensitive receptors.

Response Control Performance Standard Measurement Criterial
Strategy Measure ID

PS RS3.17 Response strategy activities continued until | Spill reports and incident
termination criteria met - Hydrocarbons response reports detail no
from loss of well containment controlled and | hydrocarbon discharge.
no longer discharging.

PS RS3.18 Application of Subsea Dispersant into the LWI Vessel records of
crude flow release via a pre-existing line equipment availability.
that connects the LWI vessel and the SID
within 4 hours of decision to apply subsea
dispersant.

Records of successful
application and dispersant
volumes from LWI vessel
log.

9.4.4 Spill Response: RS4 Marine Recovery
Summary of Activity

The Marine Recovery response strategy involves the deployment of a booming system by vessels to gather
and contain surface oil, while a skimmer is used to retrieve the oil slick from the sea surface and decant it to
suitable storage such as barges or internal tanks on vessels. The use of booms can assist with minimising the
potential impact by reducing the amount of surface oil thereby preventing it from reaching environmentally
sensitive shorelines. Marine Recovery is not suitable for diesel slicks as diesel rapidly spreads and has a high
evaporation rate in the first 24 hours. Marine Recovery is not considered to be a primary method for reducing
impacts from Level 3 spills, but rather as secondary response strategy. This strategy is highly dependent on
favourable weather conditions and sea state, the oil spill characteristics and selection of the correct boom type;
however, it has the potential to have an environmental benefit.

Potential Environmental Impacts and Risks

Marine Recovery will require vessels (typically two per boom), booming and skimming equipment, suitably
storage containment for retrieved oily waste and trained operators/ personnel. There will be impacts associated
with the disposal of the recovered waste crude oil and the cleaning and/ or disposal of boom equipment as
well as potential risk of entanglement of marine fauna within the booms or accidental corralling fauna into the
surface oil.

Oil Spill Preparedness

BHB can have two complete marine recovery units available for operations from Day 3 of the response and
depending on requirements BHP can further scale up to a total of 8 operation units by Day 8 using AMOSC or
MoU resources. Gaps in regional capacity can be reduced using national or international resources within
21 days. Marine recovery operations may be limited to sheltered areas when metocean conditions in open
water reduce its effectiveness. Vessels may be deployed for either marine recovery operations or vessel
dispersant operations — both having the effect of reducing oil on surface. Pre-mobilisation of additional
equipment or resources for marine recovery is not justified for the environmental benefit gained.

Effective marine recovery has the environmental benefit of removing hydrocarbons from the water surface and
therefore reducing the potential of hydrocarbons impacting shorelines or other sensitive resources. This
method can be deployed to recover surface oil in areas where the use of dispersant cannot be used as
described in the BHP controls for dispersant application.
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The need for a marine recovery operation is to collect surface oil from a spill volume of 1,930 m3. A marine
recovery operation (two vessels with skimmer in a J boom configuration) is estimated to recover between
35 m® and 50 m?® of surface oil per day. Using a marine recovery response strategy to collect the projected
surface oil would require 2 marine recovery units operating for approximately 27 days.

Response Arrangements

Equipment

Planning is based on two complete marine recovery units available for operations from Day 3 of the response.
There is capacity to further scale up to a total of 8 operation units by Day 8 using AMSA or Mutual Aid
resources. The indicative schedule for this operation is provided in Table 9-10.

Table 9-10: Indicative schedule of response arrangements for marine recovery

Day

Activity 11 12 |13 | 14 15 16 On- TC

going

Mobilise AMOSC
Equipment to Site

Mobilise AMOSC Core
Crew to Site

Mobilise Oil Storage Units

Spot Charter Local Vessels
(x4)

Marine Recovery Units (x2)

Spot Charter Standby
Vessels (x12)

Standby Vessels Available

Mobilise Oil Storage Units

Train Marine Crew in
Marine Recovery

Mobilise AMOSC or MOU
Equipment

Marine Recovery Units (x 6)

Mobilisation Plan
International Resources

Evaluate until termination
criteria met

TC = until

Equipment

Key Mobilisation Standby

met

termination criteria

Marine recovery with Ro-boom may be used in Exmouth Gulf or other sheltered coastal areas (i.e. nearshore
locations around the Ashburton islands along the Onslow or Dampier coastline) where conditions are more
suitable for use. This method may also be used as a means to recover surface hydrocarbons where the use
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of dispersants is no longer effective or not permissible due to BHP operational constraints for dispersant
application.

Current AMOSC/AMSA/MOU equipment stockpiles for offshore boom and skimmers to enable the setup of
8 operations units are shown in OPEP Section 5.3 (Marine Recovery) to enable access by the IMT.

Vessels of suitable capacity (tug, AHTS, supply or small utility vessels) for this operation are available on spot
market in the NWS region to establish the 2 marine operational units by Day 3 and scale up to 8 units by Day 8.
These classes of vessels do not require significant modification before they can be ready for marine recovery
operations. AMOSC or National Response Team (NRT) trained operators can be used to train marine crew in
the operation of the containment and recovery systems.

Gaps in marine recovery resources can be addressed in the following ways:

e Additional marine recovery equipment such as skimmers and offshore boom can be addressed by
access to OSRL equipment which provides for additional 10—20 units;

e Vessels from Fremantle, Darwin or Singapore would be available to mobilise and backfill or supplement
vessels obtained from NWS in a 21-day period; and

e Crew experienced in marine recovery operations could be obtained through OSRL, or on-site training of
the vessel marine crew or contractors could be undertaken.

In conclusion, BHB can have 2 complete marine recovery units available for operations from Day 3 of the
response and to further scale up to a total of 8 operation units if required by Day 8 using AMOSC or MoU
resources. Gaps in regional capacity can be reduced using national or international resources within 21 days.

Logistical Constraints
The following operational constraints limit the contribution to the offshore marine recovery:

Metocean Conditions: The worst-case hydrocarbon EMBA for the marine recovery response is primarily in the
open ocean in a region where for 55% of the year, winds exceed 10 kts and the average significant wave
height ranges (based on BHP Wave Rider Buoy Data — Pyrenees Field July 2013 — April 2014) from 1.4 to
2.1 m; environmental conditions that are generally considered to be unfavourable for offshore recovery
methods such as J-boom configurations using Ro-boom. Alternative containment systems such as NOFI
current buster are rated for use up to 40 kts and seas up to 6 m and BHP has access to this type of boom
through its arrangements with AMOSC and Mutual Aid equipment available on Barrow Island.

Modelling conducted in the inner reef areas by RPS-APASA indicate the physical oceanographic conditions
are not suitable for marine recovery operations due to strong tidal currents.

Use of Vessel Resources for other Response Needs: The vessels used for marine recovery operations can
also be deployed for vessel dispersant operations.

Given that marine recovery operations in the response area can be restricted by weather and/or oceanographic
conditions, these resources may either be assigned to vessel dispersant activities or the collection of
hydrocarbon in locations where dispersants cannot be used or in sheltered waters where the efficiency may
be higher. If marine dispersant activities are stood down due to effective dispersant operations, the vessels
will be tasked for marine recovery.

Whatever method is being deployed, the overall objective of removal of surface hydrocarbons is being
achieved.

Availability of Core Group Responders: AMOSC Core Group responders experienced in the marine recovery
operation may also need to be deployed to other response activities. To enable the expansion of marine
recovery operational unit’s core group personnel or AMOSC contractors/trainers would be used to train marine
crews in the use of marine recovery. The estimated duration of the training is half a day prior to the unit being
operational.

Storage and Processing of Skimmed Oil/Water Mixture: Disposal of recovered oil/water can be taken to
existing waste storage facilities in Dampier or to the Pyrenees Facility. To improve the efficiency of the marine
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recovery strategy, storage of recovered oil/water can utilise the recovery vessel storage tanks, supplemented
by IBC’s (or iso-containers on larger vessels). Gaps in storage capacity or to reduce transit times can be
overcome by either:

e The use of decanting (in accordance with MARPOL requirements and AMSA guidelines). Decanting at
the point of collection will limit environmental impact as the water would already be in contact with
hydrocarbons and additional oil can be removed from the environment; and

e Establishing temporary storage transfer on barges or other vessels adjacent to recovery operations and
using other vessels to transfer collected oil from the transfer location to disposal or processing locations.

In conclusion, marine recovery operations may be limited to sheltered areas when metocean conditions in
open water reduce its effectiveness. Vessels may be deployed for either marine recovery operations or vessel
dispersant operations, both having the effect of reducing oil on surface.

Marine Recovery Environmental Performance

Table 9-11 provides the environmental performance outcomes, performance standards and measurement
criterial for the Marine Recovery response strategy.

The initiation criteria, course of action, resources, supporting documentation and termination criteria
associated with each response strategy are detailed in the BHP Crosby-3H1 Light Well Intervention Oil
Pollution Emergency Plan (OPEP) (PYHSE-ER-0006) (Appendix G).

Table 9-11: Environmental performance — Marine Recovery

RS4 Marine Recovery

Syl UMl Implementation of marine recovery activities to reduce volume of surface

Performance hydrocarbons to reduce contact with sensitive receptors.
Outcome
Response Control Performance Standard Measurement Criterial
Strategy Measure ID
Marine PS RS4.1 Marine recovery to be reviewed and IAPs.
Recovery managed in accordance with the 1AP.
PS RS4.2 Mobilisation of vessels, equipment and Spill modelling reports
resources to conduct marine recovery in submitted and logged by
areas where surface oil predicted to make IMT.

contact with sensitive environmental
receptors and where Operational NEBA
identified a net environmental benefit of

Documentation of
completed Operational

initiating the response strategy. NEBA.

PS RS4.3 Initiate marine recovery response strategy - | Incident response reports.

deployment of booms within 24 hours of i

IMT notification, with full deployment Boom deployment detailed

achieved within 48 hours. in marine log books.

PS RS4.4 Reduce impacts to marine flora and fauna IAPs detail areas for

from marine recovery response strategy initiation of planned marine

activities by ceasing operations if: recovery.

o If EPBC Act-listed Threatened/Migratory | Marine logs outline any
marine fauna is observed in the reasons for cessation of
immediate area. marine recovery

operations.

e Visible coral spawning slicks are
observed in the area of operations.
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Environmental
Performance
Outcome
Response Control
Strategy

Measure ID

PS RS4.5

RS4 Marine Recovery

Performance Standard

Crude oil waste retrieved to be managed in

accordance with the Waste Management
Plan and volumes of recovered oil
recorded.

AUSTRALIAN PRODUCTION UNIT

Implementation of marine recovery activities to reduce volume of surface
hydrocarbons to reduce contact with sensitive receptors.

Measurement Criterial

Waste records/ manifests.

PS RS4.6

AMOSC/ OSRL contracts, Mutual Aid
MoU’s and other third party agreements for
provision of equipment/ supplies and
resources to supervise marine recovery
response strategy in place during
operations.

Records of AMOSC / OSRL
contacts and other third
party agreements.

PS RS4.7

OSV contract in place during operations.

Records of contract in
place during operations.

PS RS4.8

IMT to mobilise people and equipment to
achieve the IAP performance outcome(s).

Incident response reports.

PS RS4.9

Spill surveillance reports and spill trajectory
modelling predictions incorporated into IAP
preparation process for response
strategies.

IAPS.

Incident response reports.

Spill modelling reports
submitted and logged by
IMT.

PS RS4.10

If EPBC Act-listed migratory species such
as humpback whales or whale sharks are
observed in the immediate vicinity of
operations as determined from situational
awareness reports from the RS2 Monitor
and Evaluate response strategy and/ or
from the vessel platforms, operations will
cease until the animal has not been sighted
for 30 minutes.

Operational NEBA,
situational awareness
reports from RS2 Monitor
and Evaluate, and IAP
document decision
framework for activation of
marine recovery.

PS RS4.11

Marine recovery will not be implemented if
consideration of the weather conditions,
and/ or temporal (i.e. seasonal) windows of
ecological sensitivity for environmental
values discussed in Section 4 and coupled
with the outcomes of the daily Operational
NEBA, indicate that there would be no net
environmental benefit on ‘Extreme’ or ‘High
Priority’ receptors (as described in

Section 2 of the OPEP).

Operational NEBA and IAP
document decision
framework for use of
marine recovery.

PS RS4.12

Response strategy activities continued until
termination criteria met.

Incident response reports
from ‘Monitor and Evaluate’
activities and observation
logs detail surface oil slick
has been removed to
extent that continuation of
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RS4 Marine Recovery

STl Implementation of marine recovery activities to reduce volume of surface
Performance hydrocarbons to reduce contact with sensitive receptors.
Outcome

Response Control Performance Standard Measurement Criterial
Strategy Measure ID

the operations is no longer
considered to be effective
and / or surface oil slick is
no longer deemed a
potential threat to sensitive
environmental receptors.

9.4.5 Spill Response: RS5 Shoreline Protection
Summary of Activity

The Shoreline Protection response strategy involves the deployment of protection and deflection booms (by
AMOSC/ OSRL) which assist in minimising the amount of oil contacting shorelines. In the event of a
hydrocarbon spill event and if the modelling suggests that sensitive shorelines and receptors are at risk of
contact, protective and deflective booms will be deployed to deflect a slick away from a known sensitivity
towards an area where collection can be more effective without impacting high value habitat areas.
Alternatively, slicks can be deflective to shorelines of lower environmental value where the oil can be collected,
or if appropriate, identification of nearby suitable sacrificial habitat.

This response strategy will involve the deployment of vessels, equipment and personnel and its success is
dependent on weather and sea state conditions. To be effective, a crude thickness of 25 microns is required.

Sensitive shorelines that require protection and deflection by a potential oil spill will be identified and prioritised
through the IAP and Operational NEBA process. This will be carried out in line with advice from environmental
advisors and stakeholder groups (e.g. DoT and Department of Biodiversity and Conservation and Attractions
(DBCA)).

Potential Environmental Impacts and Risks

This response strategy will involve the deployment of vessels, equipment and personnel. The installation of
booms and associated equipment could result in damage to sensitive habitats and disturbance of fauna (e.g.
trampling of mangroves, emergent reefs, turtle nesting beaches; and damage to emergent reefs by vessels
used to deploy nearshore booms and anchoring impacts), entanglement of marine fauna within booms,
accidental corralling fauna into surface oil, accidental deflection of surface oil to sensitive shorelines and
environmental receptors, and damage to aboriginal registered sites of cultural significance from shoreline
accumulation and deployment of protection and deflection booms.

The environmental sensitivity of shorelines that may be impacted by a potential Level 3 oil spill is a key
consideration in determining priorities for shoreline response. The sensitivity of shorelines may vary depending
on the time of year, as some shorelines in the region are used as turtle and bird nesting areas.

Oil Spill Preparedness

BHB can protect extreme sensitivity areas where functional shoreline protection can be implemented prior to
the predicted arrival time of first oil. During the response SCAT teams and specialists will continue to monitor
opportunities to deploy additional shoreline protection strategies above and beyond what has already been
identified as suitable for protection. BHP would continuously replenish the shoreline protection stockpile to
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maximise the potential to use this method. Pre-mobilisation of additional equipment or resources or improving
access along the coastline for shoreline protection is not justified for the environmental benefit gained.

Numerical modelling indicates that the area most likely to be impacted by an oil spill (where shoreline loading
is >100 g/m? threshold) is the region between North West Cape and Coral Bay, with offshore islands (Muiron
Islands and Barrow island) and the Onslow Region also predicted to be contacted.

The need is to install shoreline protection equipment prior to the presence of hydrocarbon at locations where
deployment can be safely and practicably achieved. The earliest shoreline oiling would be expected to appear
is Day 2 (Murion Islands). The capacity for the shoreline protection will be maintained until the termination
criteria for RS5 Shoreline Protection has been achieved.

It should be noted that shoreline protection and shoreline clean-up measures for Barrow island are established
and maintained by Chevron. Chevron’s Oil Pollution Emergency Plan arrangements would be enacted
following joint consultation with Chevron and the DoT. The need for activation would be identified during the
implientation of RS2 Monitor and Evaluate response strategy as part of the Crosby-3H1 Oil Pollution
Emergency Plan (OPEP). Should data indicate potential shoreline contact with Barrow Island or any nearby
receptors, Chevron would be notified and mobilised via existing arrangements by the DoT as the Controlling
Agency.

Response Arrangements

In 2014, BHP, Quadrant Energy (now Santos) and Woodside engaged AMOSC to develop Tactical Response
Plans for shoreline protection and clean-up for the key sensitives at risk. The areas that were identified as
suitable for shoreline protection due to their sensitivity were:

e Theinlet to Mangrove Bay; and
e Yardie Creek.

The feasibility of implementing functional shoreline protection at Mangrove Bay and Yardie Creek is considered
high as the locations have been ground-truthed to determine the specific equipment needs and site-specific
response plans have been developed.

Equipment

There is sufficient equipment in the Exmouth AMOSC stocks of Zoom Boom (450 m), Beach Guardian (500 m)
to undertake first strike shoreline protection at Yardie Creek and Mangrove Bay. First strike response
resources will be mobilised on Day 1, be in place by Day 2, and can be scaled up for a higher category, if
needed. BHP trained oil spill responders can be deployed from the Perth office and be on site within 24 hours.
Arrangements are in place with an Exmouth logistics contractor to collect and transport equipment to Mangrove
Bay and Yardie Creek.

Personnel

BHP is planning a shoreline protection response matched to the consequence of a worst-case volume ashore.
Arrangements are flexible and scalable in time to mobilisation. Modelling has indicated the minimum time to
contact of oil above the moderate exposure value of >100 g/m? is ~1.9 days (without dispersant application)
at shorelines of the Ningaloo Region and 2.1 days at the Muiron Islands. BHP can mobilise its core group
personnel, AMOSC core group personnel and international skilled resources (OSRL), if needed, within
24 hours to protect the key environmental sensitivities (such as those located on North West Cape and Muiron
Islands) that may be impacted in this short timeframe.

BHP has arrangements in place with providers of a temporary contract workforce to scale-up post first strike.
This is described in further detail in Section 10.6. Shoreline protection operations will continue until the
termination criteria for RS5 Shoreline Protection has been achieved.

Logistical Constraints

The following operational constraints limit the contribution to shoreline protection:
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Multiple use of logistics contractor to support other operations: The initiation of multiple response strategies in
Exmouth has the potential to cause conflicts on the available logistic contractors movement of equipment
required for the first strike shoreline protection. The equipment required to deploy shoreline protection can be
delivered to the location by either the logistics contractors or the first strike teams themselves with the use of
utility vehicles and trailers if trucks were deployed for other strategies (i.e. moving dispersant stocks). It has
been assessed that this would not be a conflict to the required deployment timeframe.

Access to areas requiring shoreline protection: There is access to coastline from Exmouth through to Yardie
creek using paved roads with access tracks to most beaches. From Yardie Creek to Coral Bay, and the Eastern
Coastline of the Exmouth Gulf to Onslow, there is limited 4WD access. Vehicles for managing the logistics in
these areas would be required such as 4WD buses and trucks. Transit times would expect to be longer. Access
to the nearshore islands would be via barge or small vessel.

Locations amenable to shoreline protection: In 2014, BHP, Quadrant Energy (now Santos) and Woodside
engaged AMOSC to develop Tactical Response Plans for shoreline protection and clean-up for the key
sensitives at risk from a large hydrocarbon spill. The conclusions identified that many areas on the coast were
not suited to shoreline protection:

e The reliability of deployment effectiveness of shoreline protection equipment at the locations exposed
directly to the Indian Ocean or high currents in the inner reef area is limited;

e The exposed coastline at Jurabi, Turquoise Bay and the Muiron islands are not suitable for shoreline
protection methods. Shoreline booming would be suitable at times for enhanced collection but this was
determined to be short lived between tides.

e During the response, SCAT teams and specialists will continue to monitor opportunities to deploy
additional shoreline protection strategies above and beyond what is described in the Tactical Response
Plans. BHP would continuously replenish the Exmouth shoreline protection stockpile to maximise the
potential to use this method.

In summary, BHP has access to shoreline protection equipment, trained personnel and supporting staff that
are sufficient and appropriate for shoreline protection operations. Up to 200 unskilled workers are available
and ready to respond to first oiling associated with the minimum time to shoreline contact scenario. Trained
personnel requirements will be filled from the AMOSC Core Group, and international resources. BHP has pre-
identified protection priorities, equipment and resource requirements, access and constraints within tactical
response plans that will enable efficient measures to be implemented.
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Shoreline Protection Environmental Performance

AUSTRALIAN PRODUCTION UNIT

Table 9-12 provides the environmental performance outcomes, performance standards and measurement
criterial for the Shoreline Protection response strategy.

The initiation criteria, course of action, resources, supporting documentation and termination criteria
associated with each response strategy are detailed in the BHP Crosby-3H1 Light Well Intervention Oil
Pollution Emergency Plan (OPEP) (PYHSE-ER-0006) (Appendix G).

Environmental
Performance
Outcome

Response
Strategy

Shoreline
Protection

Table 9-12: Environmental performance — Shoreline Protection

RS5 Shoreline Protection

Implementation of shoreline protection activities to reduce surface hydrocarbons
reaching sensitive shoreline receptors.

Control
Measure ID

Performance Standard

Measurement Criterial

PS RS5.1 Shoreline protection operations to be IAPS.
reviewed and managed in accordance with
the IAP.

PS RS5.2 Mobilise 200 unskilled workers to conduct Call off National Contract
shoreline protection in areas where surface | Panel (Hays, Chandler
oil predicted to make contact with sensitive | McLeod, One Key,
environmental receptors and where Programmed, Scotford and
Operational NEBA identified a net Fennessy) via Minerals
environmental benefit of initiating the Australia.
response strategy. Call off direct Hays

Corporate Account.

PS RS5.3 Mobilisation of vessels and equipment to Spill modelling reports
conduct shoreline protection in areas where | submitted and logged by
surface oil predicted to make contact with IMT.
sensitive environmental receptors and Documentation of
where Operational NEBA identified a net .

. e completed Operational
environmental benefit of initiating the
NEBA.
response strategy.

PS RS5.4 Initiate shoreline protection response Incident response reports
strategy - dep