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1.

11

INTRODUCTION

Woodside Burrup Pty Ltd (Woodside), as Titleholder, under the Offshore Petroleum and Greenhouse
Gas Storage (Environment) Regulations 2009 (referred to as the Environment Regulations), prepared
an Environment Plan (EP) for the Pluto offshore facility and export pipeline on behalf of the Pluto
Liquefied Natural Gas (LNG) Joint Venture Participants. The Pluto offshore facility (the facility),
including the riser platform and subsea hydrocarbon gathering system, has been in production since
2012 and is operated by Woodside under the Petroleum Titles WA-1-IL, WA-16-PL, WA-17-PL and
WA-34-L (Table 2-1). The updated Pluto Facility Operations EP was accepted by National Offshore
Petroleum Safety and Environmental Management Authority (NOPSEMA) on the 30 May 2019.

This EP Summary has been prepared to meet the requirements of Regulations 11(3) and 11(4) under
the Environment Regulations, as administered by NOPSEMA. This document summarises the Pluto
Facility Operations EP, accepted by NOPSEMA under Regulation 10A of the Environment
Regulations.

Defining the Activity

The Petroleum Activities Program constitutes a petroleum activity, as defined in Regulation 4 of the
Environment Regulations. As such, an EP is required.
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2.

LOCATION OF THE ACTIVITY

The riser platform is located in Commonwealth waters off Western Australia (WA), in Production
Licence Area WA-1-IL. It is located approximately 160 km north west of Dampier and 75 km north of
Barrow Island (Figure 2-1). Gas and condensate produced from the facility are exported via the 180
km long pipeline and associated 6-inch chemical supply line, to onshore for processing. Gas produced
from a single well in the Xena field is tied in to the Pluto flowlines, 16 km from the riser platform.
Additional wells are planned for Pyxis, Pluto and Xena as part of field development. Production from
the Pyxis field will be tied in via the Xena subsea tie-in location. All activities associated with drilling,
installation of subsea infrastructure and pre-commissioning will be subject to a separate EP.

The riser platform is marked on nautical charts and surrounded by a 500 m petroleum safety zone
(PSZz). The riser platform is marked on general aviation maps and categorised as a Danger Area for
civil aircraft. The danger-type is listed in the General Pilots Manual as “avoid flight over facility
between surface and 1500 feet”. The export pipeline is also marked on nautical charts.
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Figure 2-1: Pluto offshore facility and Operational Area

The coordinates and permit areas of the facility and associated infrastructure are presented in Table
2-1.
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Table 2-1: Locations of the Pluto offshore facility, associated infrastructure and petroleum

permits
Structure Latitude Longitude Title

Riser platform -19°54'49.23614 " 115°7'54.46587 " WA-1-IL
Pluto A and B flowlines - - WA-16-PL
Export pipeline - - WA-17-PL
(Commonwealth)
PLAO1ST1 Well -19 ° 54 '48.23107 " 115°7'54.75273 " WA-34-L
PLAO2 Well -19 ° 54 '48.56705 " 115°7'55.78025 " WA-34-L
PLAO3ST1 Well -19°54'48.70289 " 115°7'56.32877 " WA-34-L
PLAO4 Well -19 °54'48.69494 " 115°7'55.57246 " WA-34-L
PLAO5 Well -19°54'49.23614 " 115°7'54.46587 " WA-34-L
PLAO6 Well -19 °54'48.25708 " 115°7'54.13355 " WA-34-L
XNAO1 Well -19 ° 58 '13.56660 " 115°12'46.17465 " WA-34-L
Proposed XNAO2 Well * -19°57°54.089” 115 ° 13'08.957” WA-34-L
Proposed XNAO03 Well* -19°56'28.914 -115°13'44.302 WA-34-L
Xena tie-in -19 ° 58 ' 15.25052 " 115°12'45.46775" WA-34-L
Proposed PLAO7 Well -19° 54’ 48.96” 115° 07’ 55.2” WA-34-L
Proposed Pluto Well (PL- -19°52'11.83574 " 115°8'18.55154 " WA-34-L
PYA02)*
Proposed XNA02 Well -19 ° 58 '13.56660 " 115°12'46.17465 " WA-34-L
Proposed PYAO01 Well* -19°49'34.18078 " 115°10'52.96514 " WA-34-L
Proposed Pyxis flowlines - - Licence TBC

* Proposed well locations may vary up to 3 km in radius subject to further engineering design.
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3.1

3.2

DESCRIPTION OF THE ACTIVITY

Overview

Woodside is the operator of the facility and associated infrastructure on behalf of itself and its Pluto
LNG joint venture partners, Tokyo Gas Pluto Pty Ltd and Kansai Electric Power Australia Pty Ltd. The
nominated Titleholder for this activity is Woodside.

The facility produces wet gas and condensate from a series of reservoirs and associated subsea
infrastructure. The facility operates as a not normally manned (NNM) platform, with remote operation
from the onshore Central Control Room (CCR) located at the onshore LNG Plant. Gas and
condensate are transported onshore for processing via a 180 km long export pipeline.

A water handling module is to be installed on the riser platform to enable the processing and
discharge of produced water at the platform. Wet gas will be processed through the water handling
module, with the processed gas and condensate transported to the onshore LNG Plant for processing.

The infrastructure covered by this EP includes the:
e riser platform
e current and planned future Pluto, Xena and Pyxis wells
o flowlines and riser systems between wells and the riser platform
e export pipeline and 6 inch chemical supply line
e other subsea infrastructure including subsea trees, umbilicals, spools, jumpers, and manifolds.

Emergency shutdown (ESD) valves exist at various locations in the offshore facilities, including at the
top of each flowline and pipeline riser to the riser platform.

Due to the potential for ingress of water in the Pluto reservoir towards the production wells, produced
water (PW) treatment and disposal may be required if the treatment capacity of the onshore facility is
exceeded. Woodside proposes to install a water handling module on the existing riser platform to treat
PW. Installation of the module is proposed during 2020, with operation expected to be required from
2021. Operation of the module is dependant of volumes of PW and timing may vary.

Operational Area

The Operational Area defines the spatial boundary of the Petroleum Activities Program. The area
includes (Figure 2-1):

e the riser platform and the area within a 500 m PSZ around the riser platform

e the export pipeline (P1TL) and associated 6-inch chemical supply line covered by Pipeline
Licence WA-17-PL and an area encompassing 1500 m around the subsea infrastructure

e Pluto, Xena and proposed Pyxis subsea facilities (including wells, production and pigging
manifolds, production jumpers, spools, flowlines and flexible jumpers) and an area within 1500
m around the subsea infrastructure.

Vessel related activities within the Operational Area will comply with the EP. Vessels supporting the
Petroleum Activities Program when outside the Operational Area will adhere to all applicable maritime
regulations and other requirements.
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3.3 Timing of the Activities

The facility commenced production in 2012. The facility is designed to operate unmanned 24 hours
per day, 365 days per year. Maintenance activities are undertaken to support the day to day
operations of the facility as required.

End of life of the Pluto, Xena and Pyxis fields is not expected during the life of this EP. Tie-back
opportunities are continuously being reviewed for Woodside’'s offshore facilities, which have the
potential to extend the life of the fields. Any future decommissioning or drilling will be subject to a
separate EP.

The installation of water handling facilities and the operation of the Pyxis field tie-in (drilling and
installation of additional infill wells and the Pyxis and Pluto tie-back, and associated risks/impacts of
these activities will be subject to separate EPSs) to the facility is expected to commence during 2020.

The water handling module is proposed to be available for start-up in 2021 after which discharge of
produced water may commence, when required.

3.4 Facility Layout and Description

3.4.1 Topsides

The riser platform topsides comprise five decks separated by two major vertical trusses. A pedestal
crane is located on the north-east end of the facility. The flare boom is inclined and located at the
northern end of the facility. A water handling module will be installed on the western side of the riser
platform. The helideck is located above the southern corner.

Other facilities include pig launchers and receivers for the flowlines and export pipeline, vessels for
handling pigging fluids, metering for inflow streams, chemical injection facilities (monethylene glycol
[MEG] and corrosion inhibitors), diesel power generators, emergency flare, pedestal crane, temporary
waste storage, helideck, bunkering facility, telecommunications, monitoring, control and safety
systems and marine navigational aids.

An upgrade to the power generation is proposed as part of the water handling module installation,
including a gas engine utilising fuel gas as the primary fuel source, supported by two diesel
generators. Chemical storage and injection facilities (corrosion inhibitors and water clarifier) are also
proposed as part of the water handling module.

Although the riser platform is NNM, permanently installed accommodation facilities are provided on the
southern end of the topsides to accommodate personnel required for campaign maintenance,
significant modifications and pigging activities.

3.4.2 Wells and Reservoirs

Pluto Wells

Gas and condensate from the Pluto reservoir is currently produced through six big bore gas
production wells which are configured in a cluster arrangement around a central manifold at the drill
centre. The primary down-hole safety system is a surface control sub-surface safety valve (SCSSSV)
fitted to each well. The wells are completed with a subsea tree system.

Additional infill wells from the Pluto reservoir are proposed to be operated during the life of this EP
(PLAO7 and PL-PYAO02). Drilling, completions, pipeline installation and pre-commissioning activities
associated with new wells for all reservoirs are covered under separate EPs.

Xena Wells

Condensate and gas from the Xena reservoir is currently produced through one gas production well.
The well is independently isolated and controlled via a spur tie-in to the existing Pluto electro-hydraulic
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umbilical, located close to the existing tee locations. MEG and other chemicals as required are
distributed to the well via a dedicated jumper between an existing MEG Pipeline End Termination
(PLET) on the chemical supply line. The existing well was completed with a subsea tree system,
similar to those installed on the Pluto wells.

An additional infill well from the Xena reservoir (XNAO2) is proposed to be operated during the life of
this EP.

Pyxis Well

Condensate and gas from the Pyxis reservoir will be produced through one gas production well,
approximately 25 km north north-east of the existing Pluto A flow line in-line tee, in approximately
1000 m of water.

The well will be independently isolated and controlled via a spur tie-in to the existing Pluto electro-
hydraulic umbilical, located close to the existing tee locations. MEG and other chemicals as required
will be distributed to the well via a new integrated service umbilical supplied from an existing MEG
PLET on the chemical supply line. The well (PYA01) will be completed with subsea tree system,
similar to those installed on the Pluto wells.

3.4.3 Flowline and Riser System

Production from the Pluto wells is routed approximately 27 km through dual 20-inch flowlines with an
adjacent chemical supply line, up the continental slope to the riser platform.
During water production through the water handling module, Flowline B operates in wet mode, with
Flowline A remaining unchanged as a dry flowline. The Xena well (and proposed future Xena well) is
connected to the production flowline via the following subsea infrastructure:

o aflexible production jumper
¢ mid-line connector system (MLCS) to the existing flowline tees.

The proposed Pyxis and PL-PYAO02 wells will be connected to the production flowlines via the
following subsea infrastructure:

e an approximately 25 km flexible flowline up to 12-inch

e an 8" flexible production jumper from the flowline end terminal to existing MLCS-A and Pluto
flowline A in-line tee.

The flowlines and subsea system are sized to match the peak offtake rate required by the onshore
LNG plant.

3.4.4 Pipeline and 6-inch Chemical Supply Line

Gas, condensate and other fluids (process chemicals and produced water) are currently transported
from the riser platform to the LNG Plant via a 36-inch pipeline. Flow assurance is aided by the supply
of MEG and other process chemicals in small concentrations (including corrosion inhibitor, biocide,
oxygen scavenger, scale inhibitor, etc.) as required to protect the integrity of the pipeline. These
chemicals are supplied from onshore storage and reclamation infrastructure and pumped via the 6-
inch chemical supply line piggy-backed to the pipeline from onshore to the riser platform. Chemicals
are then supplied from the riser platform to the wells via a 4-inch chemical supply line.

The offshore gas pipeline and 6-inch chemical supply line route between the shore and the facility is
approximately 180 km in length with a shore crossing at Holden Point, just north of the Pluto export
jetty.

3.4.5 Subsea Infrastructure

The main components of subsea infrastructure include wells, subsea trees, umbilicals, spools,
jumpers, manifolds, flowlines, riser, chemical supply lines and the export pipeline.
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The subsea system is typically controlled from the Pluto onshore CCR via satellite links:

e rigid spools transporting hydrocarbons from the wells to the manifold/MLCS where the fluids
flow through the 20-inch flowlines to the riser platform for onwards processing at the onshore
facility

e jumpers and umbilicals which provide hydraulic and electric power, communications and
chemical supplies

e valves which control subsea operations and processes
e chokes which control pressure and flow rates of hydrocarbon

e subsea control module (SCM) which contain sealed and pressure compensated electro
hydraulic units (typically found on manifold and/or wellheads) and links the surface and
subsea controls.

A number of subsea valves may also be overridden manually from a Remote Operated Vehicle (ROV)
or by divers.

3.5 Pluto Water Handling Project

3.5.1 Overview of water handling project

Due to the potential for ingress of water in the Pluto reservoir towards the production wells, PW
treatment and disposal may be required if the treatment capacity of the onshore facility is exceeded.
Woodside proposes to install a water handling module on the existing riser platform to treat PW.

3.5.2 Project Description

The Pluto Water Handling project comprises the installation of a water treatment module on the
existing riser platform to separate and treat up to 3500 m? per day of PW prior to discharge overboard.
The modification of the riser platform to enable water processing proposes to maintain the NNM
philosophy, as per the existing operations. Minor modifications to the existing riser platform are
proposed with tie-ins to the existing pipework and the addition of a water disposal line. The installation
of a new power generation system on the module is proposed to support the additional power
generation requirements associated with water handling. This includes a gas driven engine that will
change the current primary fuel source from diesel to fuel gas for the facility.

3.5.3 Installation and Commissioning

Installation of the water handling module on the riser platform is proposed using a single heavy lift
Dynamically Positioned (DP2 or higher) vessel. Transportation of the water handling module to the
field is proposed via heavy lift vessel (HLV). When a suitable weather window arrives, the platform will
be depressurised and the module raised and set down onto the riser platform. The HLV will remain
outside the PSZ until a suitable weather window arrives.

Pre-commissioning of the water handling module is proposed prior to the load out for transportation to
the field. Further commissioning of the module will be required after module landing, including
pipework and valves to be tied in to the existing facility and integration of power generation and other
module equipment. Commissioning is expected to take approximately 12 months from installation.

As part of commissioning activities of the water handling module there may be minor discharges to the
environment associated with flushing, pressure and leak testing activities; however, these are
expected to be limited and of short duration. Fluids may include inhibitors, biocides and scavengers,
as required.
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3.6 Operational Details
This section provides a description of the main operations associated with the facility. It includes key
elements in relation to interaction between the activity and the environment.
3.6.1 Manning and Modes of Operation

The facility is designed to operate without operator intervention. Normal operations are controlled
remotely satellite links the from Pluto onshore CCR. Activities which require manning are:

e engineering projects
e campaign maintenance
e unplanned corrective (breakdown) maintenance
e inspections/audits
e planned facility shutdowns.
Operations fall under any one of the following modes of operation:
e production remote operations
e major projects
e maintenance, including subsea IMR activities
e well maintenance.
These modes of operation are described below. Production, maintenance and project activities may
occur concurrently.
Production Remote Operations

The facility operates as a NNM facility and may be operated, monitored, controlled, restarted and
diagnosed remotely from the riser platform or Pluto onshore CCR.

The Process Control System for the facility provides the following monitoring and control functions:
e basic monitoring of key performance indicators
¢ adjustment of devices on the facility such as control valves, pumps, and variable speed drives
e alarm signals

e automatic management of duty/standby and lead/lag equipment.

Major Projects

Major projects involve refurbishment, modification or major maintenance on the facility. The Projects
function is responsible for undertaking these projects.

Maintenance

Inspection, maintenance and repairs, including those undertaken subsea, are undertaken to maintain
production within the platform and subsea infrastructure design constraints.

Maintenance teams routinely visit the facility for:

e planned maintenance undertaken as campaigns during routine interventions, typically
conducted five to six times per year, each lasting nominally fourteen days, unplanned
corrective (breakdown) maintenance as required

e shutdown maintenance
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e pigging of the pipeline/flowlines for sand and debris removal, liquid management, inline
inspection, well clean up and hydrate remediation. The frequency of pigging operations is
defined in Pluto Pipeline System Inspection, Monitoring and Maintenance (IMM) Plan

e contingent manning on the riser platform involving continuous manning for indefinite periods to
address low probability equipment failures, operational issues or major projects such as the
installation of the water handling module.

When the facility is manned, primary control is retained by the onshore CCR, with personnel on Pluto
communicating with the onshore CCR. Operational control of equipment is handed to ‘local control’ on
the facility on an as-required basis.

3.6.2 Process Description

Production Process

The riser platform receives well fluids (gas, condensate, associated produced water and other fluids
such as process chemicals) from the Pluto, Xena and future Pyxis production wells. The facility then
exports gas and condensate from the riser platform via the pipeline to the onshore gas plant for
processing. With the installation of a water handling module, the facility will have the ability to separate
and discharge PW. The riser platform also receives chemicals from the 6-inch chemical supply line,
and transports these to the wells via the 4-inch chemical supply flowlines.

Utility and Gas Flare System

The riser platform currently has a combined high pressure flare and utility gas system. As the facility
does not currently use gas as combustion fuel for power generation, processing requirements
normally required for conditioning fuel gas (such as filtering and superheating) are not included.

Once the water handling module is installed and commissioned, fuel gas will become the primary fuel
source for the gas engine. The fuel gas conditioning facilities (filtering and super heating) will be
installed as part of the module.

Utility gas is required:
e for continuous purging of the flare header to prevent air ingress
e to supply pilot gas for the flare tip pilots

e to supply to the induced gas floatation unit for gas injection to maximise oil in water
separation.

Produced Water System

The riser platform receives minimal wet gas from the Pluto reservoirs and transports it via the pipeline
to shore for processing. To date, no PW has been separated or disposed from the offshore facility.
Future PW volumes have the potential to exceed the capacity of the onshore processing facility, as
such, produced water treatment facilities are required offshore. The maximum design case for water
treatment is 3500 m3/day. The rate of PW is forecast to range from as low as 30 m3/day up to a
maximum of 3500 m3/day, dependent on the number of wells producing water and their associated
flowrate.

PW Discharge Oil in Water Monitoring

The measurement of oil in water in the PW stream is undertaken prior to discharge to the ocean. QOil in
water (OIW) concentrations will be measured using online OIW analysers. The analysers are designed
specifically for offshore operations and reports total petroleum hydrocarbons (TPH). Two OIW
analysers will be installed on the module, with at least one analyser on-line at any one time in case
one breaks down or is suspected of fault.

PW Discharge Monitoring
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PW discharge on the facility is managed in accordance with the Offshore Marine Discharges Adaptive
Management Plan. This plan has been developed to detail the disposal of routine marine discharges
from Woodside’s offshore production facilities in accordance with Woodside's Environmental
Performance Procedure. Implementation of the plan also verifies the discharges are managed in a
way that reduces the potential environmental risks and impacts to ALARP.

Drainage Systems

The open and closed drains system consists of both hazardous and non-hazardous open drains. The
open drains system is required for disposal of water and hydrocarbons, which are at atmospheric
pressure (e.g. deck water). Drains from hazardous areas are totally segregated from drains from non-
hazardous areas, to prevent ingress of gases into a hon-hazardous area via the drains system.

The closed drain system is designed to safely collect, contain and recycle depressurized
hydrocarbons, chemicals and other liquids from normally pressurized and hazardous equipment and is
fully contained. The drained liquids are routed to the flare knock-out drum during normal operations
and then pumped into the export pipeline for transfer to shore.

Hazardous Open Drains

The hazardous open drains system collects non-pressurised spillage, overflows, contaminated deck
wash-down and some rainwater from the open drain boxes, tundishes and equipment drip trays in
areas designated as hazardous. The hazardous open drains flow to the hazardous open drains
collection tank (working volume 11.6 m?) when the facility is manned and work is being undertaken in
the area. Areas of the facility have secondary spill protection (bunding) depending on the location,
protection and spill risk of each component of the facility to contain and direct flows to the hazardous
open drains system.

Non-hazardous Open Drains

The non-hazardous area open drains system collects liquids from open drain boxes, tundishes and
equipment drip trays in areas designated as non-hazardous. It is segregated from all other drainage
systems to eliminate the risk of hydrocarbon vapour transmission from hazardous to non-hazardous
areas. Drains from the diesel generator bunds/tanks are part of the non-hazardous area open drains
system. Water and any contamination are routed to the non-hazardous area open drains collection
tank. This tank is sized for containing in excess of the full volume from a diesel generator day tank,
and has a working volume of 2 m3 (with max capacity of 2.6 m3).

3.6.3 Utility Systems

Platform Lighting

The riser platform has appropriate lighting to ensure a safe working environment during 24 hour
operations. Lighting is split between emergency and normal lighting. The emergency light fittings have
been located to illuminate the designated escape routes on the facility. Navigational lights are located
on the riser platform flare tower and on the booms and towers of the pedestal crane. Helideck lighting
is also provided to assist helicopter landing.

Unless required to support over the side activities (such as bunkering and lifting operations), lighting
on the facility is directed to the work area when manned, which limits light spill to the marine
environment.

Heating Ventilation and Air Conditioning System

The heating, ventilation and air conditioning (HVAC) system comprises HVAC equipment, ductwork
and associated pipework. It provides independent and interdependent sub-systems with pressurised,
conditioned, purge and exhaust air services to all living to various areas including accommodation and
various modules which can be operated on an as required basis or continuous basis.
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Potable Water

Commercially supplied water from onshore is provided for drinking and domestic use on the riser
platform, which is bunkered by support vessels and transferred into a storage tank. The service water
passes through a UV disinfection unit to ensure water quality for users.

MEG System

Lean MEG is filtered onshore, then transferred to the riser platform via the 6-inch subsea chemical
supply line. Once on the riser platform, the MEG is again filtered and distributed to the
Pluto/Xena/Pyxis wells via the 4-inch chemical supply line. The MEG flow is controlled by manual
adjustments in subsea injection chokes, which are controlled via the CCR. MEG ensures the water in
the flowlines is inhibited against hydrates. Other chemicals, such as corrosion inhibitors, biocides,
oxygen scavengers, and scale inhibitors, may be mixed with the MEG to aid in integrity and asset
protection. These chemicals are injected into the wells in dilute concentrations as required for
technical requirements.

If required for intervention purposes, MEG or methanol may also be transferred onto the facility via iso-
tanks to a 10 m3 storage vessel.

Wet Flowline Conversion

To segregate wet wells for processing through the water handling module, the Pluto flowline B will be
converted to a wet mode flowline. Pigging of the wet flowline will be required approximately four
yearly. Prior to pigging operations, the flowline will be required to be converted from wet to dry mode
to treat the flowline with MEG and prevent hydrate blockage. Upon restart post pigging, the flowline is
required to be converted from dry mode back to wet mode. As part of this, up to 52 tonnes of diluted
MEG will be displaced from the flowlines and wells, which will enter the water treatment process on
the facility and be discharged overboard.

If the wet flowline is shut down, residual MEG in each wet well (1.6 tonnes) and uninsulated sections
of the flowlines subsea (14 tonnes) will be displaced to the water treatment process to be processed
on the facility and discharged overboard.

Power Generation

As the riser platform is NNM and includes no processing, the power demand of the facility is
characterised by long periods of very low power demand and short duration peaks in demand.
Continuous power during normal operations is required by the utility gas pre-heater, to maintain
charge in the uninterruptible power supply (UPS) batteries, and for lighting and navigational aids.
Peaks in demand occur during flowline pigging (which requires running of the flare knock-out drum
pumps) and recovery from an extended blackout (which requires the UPS batteries to be heavily
recharged).

Power for the facility is currently provided by three small diesel generators located on the platform,
with capacity of 240 kW per generator. One out of the three diesel generators remains online during
normal operating mode, with the other two on standby. For operations requiring additional power, one
of the standby generators is brought online. The generator tanks are located in a bunded area which
drains into the non-hazardous open drains system.

Sewage and Putrescibles Wastes

No sewage or putrescible wastes are produced from the riser platform for the majority of the time (i.e.
during unmanned periods). When the facility is manned, the sanitary drainage system is a combined
black and grey water system, with black and grey water discharged to the marine environment as
untreated, un-macerated waste. Sewage is disposed via a dedicated overboard caisson. The caisson
is a 300 mm carbon steel pipe that discharges at approximately 7.5 m below LAT. A rodding point is
also provided at the top of the disposal caisson.
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3.7

When the facility is manned, putrescible waste (principally food scraps) are bagged and transported to
shore for disposal as domestic waste, in accordance with the requirements of Woodside’s Waste
Management Plan for Offshore Facilities.

Sand Management

Subsea wells are equipped with sand screens and acoustic sand detection meters and erosion probe
located on the subsea trees. The facility basis of design assumes there is a low probability of sand
production. Hence, any sand produced in normal operation should not cause any significant erosion or
corrosion impact in the flowlines. In the event of sand production, the sand is expected to accumulate
in the onshore facilities, where there is provision for sand removal, if required.

Sand and other material (sludge, scale, etc.) with the potential to be contaminated with NORMs is
tested and disposed of in accordance with Woodside's Waste Management Plan for Offshore
Facilities.

Diesel Fuel System

Low sulphur diesel is transferred to the riser platform in bulk from supply vessels via a hose reel
located at the dedicated bunker station on the platform. Diesel is bunkered directly into the crane
pedestal diesel bulk storage tank which has a maximum storage capacity of 80 m3. Filters provided on
the diesel inlet assist in preventing blockage of the tank level devices. Diesel is metered and
distributed to users via a continuously pressurised ring main. Unused diesel is recycled back to the
crane pedestal. The tank is equipped with level fall alarms and remote shut-off systems to allow
shutdown of the system locally or from the Pluto onshore CCR.

Diesel is required for:
e crane tank
o lifeboat tank
o diesel generators.

With the installation of the water handling module and the change to fuel gas being the primary source
for power generation, diesel consumption is forecast to reduce which is expected to reduce the
bunkering frequencies.

Hydraulic Fluid System

The riser platform is provided with a hydraulic power unit (HPU) hydraulic fluid storage tank of 4 m3
capacity. A glycol based hydraulic fluid is supplied to actuate valves on the topsides and subsea
facilities including shutdown valves, blowdown valves, high integrity pressure protection system
(HIPPS) valves, control valves and subsea tree, surface controlled sub surface safety valve and choke
valves.

Hydraulic fluid supplied to the subsea facilities is in an open-loop configuration, and each actuation of
a valve will release a small quantity of the fluid at the SCM vent port.

Hydrocarbon and Chemical Inventories and Selection

3.7.1 Hydrocarbons

The main hydrocarbon inventories associated with major topside process and non-process equipment
is summarised in Table 3-1. In addition to the chemicals listed, the riser platform may also maintain
small volumes of various facility maintenance chemicals as previously described.
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Table 3-1: Hydrocarbon Inventories of process and non-process equipment

Material Storage Means Capacity/Storage Volume

Hydrocarbons

Usual volume 5 to 10 m?3, with capacity

Condensate Knock-out drum 90 m3

Crane pedestal diesel storage tank | 80 m?

Diesel
Generator set day tanks 3x1.8m?3

Hazardous Drain Collection Tank

i . 14 m3 (working volume 11.6 m?)
. Non Hazardous Drain Collection
Oily water and Tank 2.3msd

chemical waste ) 4m3
Waste Oil Storage Tank

(transportable 1SO container)

Water Handling Module — indicative hydrocarbon inventories

Production

Vertical gas/liquid separator 30 m3
separator
Liquid-liquid Produced water/condensate 40 m?
separator separator
Degasser Produced water vessel 40 m3
Induce_d gas Produced water vessel 30 m3
floatation vessel
Oily water Oily water storage tank 4 ms3

separation tank

3.7.2 Chemical Usage

Chemicals are used on the facility for a variety of purposes and can be divided into two broad
categories (operational and facility maintenance).

Operational Chemicals
Operational Process Chemicals

An operational process chemical is the active chemical added to a process or static system, which
provides functionality when injected in produced fluid, utility system streams or for pipeline treatment.
These chemicals may be present in routine or non-routine discharge streams from the facility.

Currently no operational process chemicals are discharged from the facility, however water handling
will introduce additional operational process chemicals such as corrosion inhibitors (up to 75 ppm
dependent on water flow rate) and water clarifiers (up to 50 ppm), some of which will be present in the
routine discharge of produced water.

Operational Non-Process Chemicals

Operational non-process chemicals include chemicals which do not fall into the category described
above but which may be required for operational reasons and, by virtue of their use, may be
intermittently discharged or have the potential to be discharged (e.g. required as a result of
maintenance or intervention activities). Examples include subsea control fluids, dyes and well
intervention/workover chemicals.
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Water handling will introduce additional operational non-process chemicals such as hydraulic fluids
(e.g. required for operation of the water handling module HPU).

Maintenance Chemicals

Maintenance chemicals include chemicals which are required for general maintenance or
‘housekeeping’ activities and are critical for overall maintenance of the riser platform and its
equipment. These may include paints, degreasers, greases, lubricants and domestic cleaning
products. They may also include chemicals required for specialty tasks, such as laboratory testing and
analysis. Maintenance chemicals generally present negligible risk to the environment, as they are not
discharged as a result of their use (e.g. paint) or are used intermittently and discharged in low volumes
(e.g. domestic cleaning products).

3.7.3 Indicative Chemical Inventories

An indicative list of bulk chemicals commonly used (or planned to be used on the facility) and
estimated storage quantities, is summarised in Table 3-2. Other chemicals may be used in the future if
chemical requirements change, for example, during start-up of new wells, there may be also be
temporary well clean-up skid which may include water clarifiers. In addition to the chemicals listed, the
riser platform may also maintain other small volumes of various operational chemicals and facility
maintenance chemicals as previously described.

Table 3-2: Indicative bulk inventories of chemicals

Material Storage Means Storage Capacity
MEG Hydrate inhibitor storage vessel! 12 m3
Transportable I1SO container (working volume
10 m?d)

Hydrate inhibitor storage vessel *

Transportable ISO container Typically 4'6 m?
ISO containers

Methanol (if required)

Subsea control fluid Hydraulic power unit storage tank 4 m?3

Water Handling Module — indicative inventories

Water clarifier (if

. Water clarifier storage tank 4 m3
required)
Demulsifier Demulsifier storage tank 4m?3
R Corrosion inhibitor storage tank (stainless steel) 28 m3
Corrosion inhibitor
Transferred by hose from supply vessel N/A

Hydraulic power unit storage tank for water handling
module

1 Only a single hydrate inhibitor storage vessel is provided on the platform; however, the utility fluid may vary between methanol
and MEG depending on operations requirements.

Subsea control fluid 3m?d

Environmental Selection Criteria

As part of Woodside's chemical approval process, operational chemicals required by the Petroleum
Activities Program are selected and approved in accordance with the Woodside Chemical Selection
and Assessment Environment Guideline.

The chemical assessment process follows the principles outlined in the Offshore Chemical Notification
Scheme (OCNS) which manages chemical use and discharge in the United Kingdom (UK) and the
Netherlands (background on the OCNS scheme provided is below), specifically:
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e Where operational chemicals with an OCNS rating of Gold/Silver/E/D and no OCNS
substitution or product warning are selected, or a substance is considered to pose little or no
risk to the environment (PLONOR), no further control is required. (Such chemicals do not
represent a significant impact on the environment under standard use scenarios and
therefore, are considered ALARP and acceptable).

e If other OCNS rated or non-OCNS rated operational chemicals are selected, the chemical will
be assessed further.

If no environmental data is available for a chemical or if the environmental data does not meet the
acceptability criteria outlined above, potential alternatives for the chemical will be investigated, with
preference for options with an HQ band of Gold or Silver or which are OCNS Group E or D with no
substitution or product warnings.

If no more environmentally suitable alternatives are available, further risk reduction measures (e.g.
controls related to use and discharge) will be considered for the specific context and implemented
where relevant to ensure the risk is ALARP and acceptable.

Once the further assessment/ALARP justification has been completed, concurrence from the relevant
manager that the environmental risk as results of chemical use is ALARP and acceptable is obtained.

Background Overview of the OCNS Scheme

The OCNS Scheme applies the requirements of the Convention for the Protection of the Marine
Environment of the North-East Atlantic (OSPAR Convention). The OSPAR Convention is widely
accepted as best practice for chemical management.

All chemical substances listed on the OCNS ranked list of registered products have an assigned
ranking based on toxicity and other relevant parameters such as biodegradation, and bioaccumulation,
in accordance one of two schemes:

e Hazard Quotient Colour Band: Gold, Silver, White, Blue, Orange and Purple (listed in order of
increasing environmental hazard), or

e OCNS Grouping: E, D, C, B or A (listed in order of increasing environmental hazard). Applied
to inorganic substances, hydraulic fluids and pipeline chemicals only.

3.7.4 Facility Operations

Operational Flaring

Flaring is expected to occur during a range of operational circumstances; key operational flaring
events are explained in further detail in the following sections. Annual internal facility flare targets are
set based on operational activities planned for the year. This target is used to assess facility flare
performance.

Normal Operations

A relatively small quantity of gas is required to be continuously flared associated with purge and pilot
of the flare system and disposal of waste streams which are not recovered to the process.

Prior to installation and operation of the water handling module, typical annual flaring is 530 tonnes
per annum (tpa). Following installation of the water handling module, continuous flows to the flare will
increase to approximately 3500 tpa. Sources include:

o flare pilot
e HP flare header purges

e leakage past flare header values such as pressure safety valves (PSVs) and blowdown
valves (BDVSs)
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e PW degasser
e PW induced gas floatation
e oily water separator tank.
Intermittent Process Upsets and Activities

During process upsets, the process control valves on the main process equipment open to relieve
excess pressure to the HP flare. The following sources make up intermittent flaring.

Operational Pigging

Flaring to facilitate round-trip pigging of the flowlines is an integral part of operation of the facility and
occurs as required (approximately once every four years). Produced gas is flared during flowline
pigging operations, with liquids exiting the flowlines stored in the flare knock-out drum. Pipeline gas is
used to propel the pig in the first half of the flowline loop. Well fluid is used to propel the pig in the
second half of the flowline loop, with produced gas and liquids from flowline pigging directed to the
pipeline.

Emergency Blowdown

The topsides equipment and piping are divided into isolatable sections, each with a dedicated BDV.
During an ESD, each section is separately depressurised to the HP flare. Each section contains a fail-
open actuated BDV which allows blowdown of the entire riser platform inventory. The total volume
depressurised is 7 tonnes. With the water handling module on the platform, this will increase to
approximately 8 tonnes as a result of additional process vessels and pipework.

Manual Depressurisation

Manual depressurisations will result in intermittent flaring of hydrocarbons, triggered by routine
equipment maintenance, planned ESD testing and/or depressurisation of equipment and piping to
remove the equipment from service. Furthermore, equipment must be depressurised prior to draining
as the closed drains system is not intended for high pressure service.

Subsea Flowline Depressurisation

The well fluid in the subsea flowlines (which carry hydrocarbons from the subsea wells to the Riser
platform) may on rare occasions need to be routed to the flare to allow the pressure in the flowlines to
be reduced. The flowlines may require depressurisation for the following reasons:

e over-pressurisation of flowlines above integrity limit
o |eak-off testing
e production flowline maintenance (if required)
o to facilitate remediation in the event of an unplanned hydrate blockage in the subsea flowlines
o for flowline hydrate management.
Estimated Flare Volumes

The amount of gas that may be flared on an annual basis is a dependent of continuous and
intermittent process sources, planned activities requiring flaring, and unplanned process upsets. The
estimated annual amount of gas flared prior to water handling ranges between 530 tpa and 5530 tpa,
and following installation of the water handling module ranges between approximately 3500 and
13,000 tpa.
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Lifting Operations

A pedestal crane is located on the east side of the riser platform at the weather deck, providing the
necessary coverage for all on-deck material handling requirements and lifting between the riser
platform and supply vessels. The pedestal crane is powered by diesel.

Routine lifting operations primarily include transferring stores and equipment from a support vessel to
the facility. Support vessels are equipped with dynamic positioning (DP) control for holding station
during lifting operations. The types of ‘lifted equipment’ may vary but generally include containers or
skips of various sizes. The stores and equipment required by the facility are secured inside the skip or
container. Containers for supply of chemicals are routinely lifted. Equipment is to be appropriately
rated for offshore lifting.

Once lifted to the lay down area, there may be a need to re-position equipment at various locations
throughout the facility for operational purposes. This includes lifting stores or equipment to various
landing areas throughout the facility for unloading or use, and moving waste bins to required areas.

There is also a requirement to undertake operational lifting utilising rigging, chain blocks or electric
hoists. This lifting is primarily undertaken for maintenance or repairs and involves lifting and removing
equipment such as valves, spools and motors.

3.7.5 Safety Features and Emergency Systems

A range of safety features and emergency systems have been integrated into the design and
operation of the Offshore Facility to manage safety risk. Based on Woodside’s Health and Safety
Design Premises for Hydrocarbon Facilities, risk management measures have been grouped into the
categories of:

e prevention
e detection
e control

e mitigation.

The safety features and emergency measures in place on the facility are listed in Table 3-3. Specific
details of these and other safety systems can be found in the Pluto A Safety Case.

Table 3-3: The Pluto facility safety features and emergency systems

Category Description

Inherently safe design (leak minimisation, layout)
Dropped object/impact protection (including vessel collision avoidance)

Prevention .
Structural design
Material selection and corrosion control
Detection Fire, gas and smoke detection (including manual alarm callpoints)

Process control system

Ignition control

Control Depressurisation systems

Passive fire protection

Heating, ventilation and air conditioning

Escape and evacuation routes
Mitigation Temporary refuge
Emergency power and UPS
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Category

Description

Emergency and escape lighting
Critical communications systems
Evacuation and rescue facilities and equipment

3.7.6 Support Vessel Operations

Platform Support Vessels

Platform support vessels are used to transport material and equipment to and from the riser platform
when manned. The specifications of the Mermaid Strait are presented in Table 3-4 as an example,
and represent the typical specifications of a platform support vessel. Vessels supporting the facility

may vary depending on vessel schedules and availability.

While in the field, the vessel also backloads materials and segregated waste for transportation back to
the King Bay Supply Facility in Karratha, as well as carrying out standby duties including during

helicopter operations and working over the side activities while in the field.

Table 3-4: Indicative platform support vessel specifications (Mermaid Strait)

Particulars

Type Diesel Electric, Azimuth, AHT, OSV, DP1
Length overall (LOA) 52.35 metres

Breadth 14.6 metres

Dratft 4.9 metres

Dead weight tonnage (DWT) 930 tonnes

Accommodation

Berthing for 24 personnel

Dynamic positioning (DP) system

Kongsberg Simrad DP1 with Poscon joystick control

Performance
Max speed 12.5 knots
Service speed 11 knots

Economical speed

10 knots at 7.5 t/day

Machinery

Main engines

Three Caterpillar 3516C @1825 kW

Bow thrusters

One Schottel STT02 550 kW

Stern thrusters N/A
Capacities

Fuel 592 m3
Potable water 283 m3
Glycol Nil
Deck area 620 m3

Pollution Control
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Spray booms Nil

Dispersant pump Nil

Dispersant storage Woodside issued dispersant kit: tank volume
350 gallons.

3.7.7 Subsea Support Vessels

Subsea support vessels are also used for field work such as subsea inspection, maintenance and repair
activities. Vessels supporting offshore activities may vary depending on operational requirements,
vessel schedules, capability and availability.

Subsea activities are typically undertaken from a diving or installation support vessel via one or more
ROV and/or divers. Typical support vessels use a DP system to allow manoeuvrability and avoid
anchoring when undertaking works, due to the close proximity of subsea infrastructure. However,
vessels are equipped with anchors which may be deployed in an emergency.

The DP system requires the temporary deployment of up to six transponders on the seabed.
Transponders are also used for monitoring the location of infrastructure/equipment during a repair. The
transponders are attached to small recoverable moorings (metal clump weight or tripod) that are
lowered to the seabed and placed in position by ROV. The transponders have a small footprint; less
than 0.5 m2. The transponders and moorings are recovered using ROVs at the end of the activity.

3.7.8 Accommodation Support Vessel

An Accommodation Support Vessel (ASV) may be required for short periods (typically < 1 month) to
support planned maintenance campaigns, shutdown maintenance or major projects. ASV vessel
specifications may vary depending on operational requirements, vessel schedules, capability and
availability. Typical ASV’s use a DP system so as to allow manoeuvrability and avoid anchoring when in
close proximity of the platform. However, vessels are equipped with anchors which may be deployed in
an emergency. Indicative ASV specifications are provided in Table 3-5.

Table 3-5: Indicative accommodation supply vessel specifications

Particulars

Type Accommodation Support Vessel
Length overall (LOA) 78.25m

Breadth 21m

Dead weight tonnage (DWT) 4150 t

Accommodation 55 persons approx.

Dynamic Positioning System DP 2

Capacities

Fuel Largest tank <1000 m3

3.7.9 Heavy Lift Vessel (HLV)

A HLV will be used for the installation of the water handling module. The HLV uses a DP system to
allow manoeuvrability and avoid anchoring when undertaking works, due to the close proximity of
subsea infrastructure. Indicative HLV specifications are provided in Table 3-6.
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Table 3-6: Indicative heavy lift vessel specifications

Particulars

Type Heavy lift vessel

Length overall (LOA) Upto 210 m

Breadth Upto47m

Draft Approximately 11 m

Dead weight tonnage (DWT) Up to 51,000 t

Accommodation Up to 330 persons

Dynamic positioning system Minimum DP2

Capacities

Fuel Up to 5000 mS3 in total (individual tanks in the order 1000 m3)
3.8 Subsea Inspection, Maintenance and Repair Activities

3.8.1 Inspection, monitoring, maintenance and repair activities (IMR) Activities

A range of subsea inspection, monitoring, maintenance and repair activities (referred to as IMR) may
be undertaken during the operations of the facility. Subsea IMR activities are typically undertaken from
a diving or support vessel via one or more ROVs and/or divers. Typical support vessels use DP
systems to allow manoeuvrability and avoid anchoring when undertaking works due to the proximity of
subsea infrastructure. IMR activities may include:

inspections

chemical usage

intervention isolation

pipeline pigging operations

pressure and leak testing

flushing

marine growth removal

sediment relocation

hotstab interventions

repair / replacement of corrosion protection
span rectification of grout bags, mattresses and rock dump
cycling of valves

choke module change out

subsea control module (scm) change out
jumper and umbilical replacement

tree cap change out

logic plate/cap change out
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e spool repair, replacement and recovery

e suspension and preservation of redundant equipment.

3.8.2 Well Management and Maintenance Activities

The facility subsea well interventions, workovers and well kills require a suitable vessel or MODU to
accommodate and support intervention packages. Therefore, these activities do not form part of the
scope of this EP. Unloading and clean-up from subsea wells via the facility may be required
infrequently. Unloading and clean-up discharges are routed via the process facilities to be cleaned of
any remaining chemicals and fluids in the wellbore or reservoir.

Well Unloading and Clean-up

Following subsea interventions, workovers and well kills, the well may be unloaded and flowed via the
process facilities to be cleaned of any remaining chemicals and fluids in the wellbore or reservaoir.
During this phase, the products may be processed, as follows:

e Gas: will be routed into the production process where possible, or flared if unsuitable

o Fluids: will be routed to the HP flare knock-out drum which discharges liquids to the closed
drain system

e Wastes (may include fluids and sand/solids): will be managed as appropriate based on
composition. Solids will be separated for onshore disposal as required following Woodside's
Waste Management Plan for Offshore Facilities. An additional strainer may be placed in the
flowlines prior to the main separators to remove any large debris that may be in the wellbore.
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4. DESCRIPTION OF THE RECEIVING ENVIRONMENT

The existing environment characteristics are described in terms of the Operational Area and Zone of
Consequence (ZoC). The Operational Area is located within offshore waters approximately 160 km
north-west of Dampier, and the wider ZoC has been identified by hydrocarbon spill modelling of the
credible worst case scenario (loss of well containment, subsea equipment loss of containment and
loss of marine vessel separation described in Appendix A).
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Table 4-1: Summary of key existing environment characteristics

Sensitive
Receptor

Description

Physical Environment

Climate and
Meteorology

Operational Area and Wider ZoC

Dry tropical climate with hot summers and mild winters.
Most rainfall occurs during October to April.

Seasonal wind patterns with south-westerly winds characterising summer months and south easterly winds characterising winter. Winds during
transition period between seasons typically more variable.

Tropical cyclones have occurred in region during summer period.

Oceanography

Operational Area

Locally generated wind surface currents are superimposed on geostrophic and tidal currents.
Geostrophic flow characterised by the southward flowing Leeuwin Current, which strengthens in winter and weakens in summer.

Water quality is expected to reflect the offshore oceanic conditions of the North West Shelf Province (NWSP) and wider North West Marine Region
(NWMR).

Surface water temperatures are relatively warm, ranging seasonally from approximately 24.3 to 28.5 °C.
Offshore waters are expected to be of high quality given the distance from shore and lack of terrigenous inputs.

Wider ZoC

Water quality is regulated by the Indonesian Throughflow (ITF), which plays a key role in initiating the Leeuwin Current and brings warm, low-nutrient,
low-salinity water to the NWMR. It is the primary driver of the oceanographic and ecological processes in the NWMR.

Variation in surface salinity throughout the year is minimal (35.2 and 35.7 practical salinity units (PSU)).

During summer, the Leeuwin Current typically weakens and the Ningaloo Current develops, facilitating upwelling of cold, nutrient-rich waters up onto
the continental shelf.

Other areas of localised upwelling in the NWMR include the Exmouth Plateau, where these seabed topographical features force the surrounding
deeper, cooler, nutrient rich waters up into the photic zone.

Turbidity is primarily influenced by sediment transport by oceanic swells and primary productivity.

Bathymetry

Operational Area

The facility located in deep waters of approximately 85-962 m, with the riser platform located near the edge of the continental shelf (85 m water
depth) and the hydrocarbon gathering system reaching from the platform to deep waters of the continental shelf (wells located between 180 and 962
m water depth).
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e  Export pipeline located in continental shelf waters in depths between 40 and 85 m

e Seabed across the export pipeline and around the riser platform is generally flat with gentle gradient (0.05°); within the hydrocarbon gathering system
the seabed has a steep decline at water depths between 200 and 300 m on the continental slope.

Wider ZoC

e Relatively complex bathymetric features in close proximity to Operational Area include plateaus, deeps/holes/valleys, terraces, trenches/troughs and
canyons within the continental slope.

e A number of bathymetric features occur within in the wider ZoC.

Marine Sediment

Operational Area

e Seabed around the riser platform comprised soft sediments, with surface layer of sand between 1-4 m thick overlying cemented sands, typical of the
region.
e Sediments along the export pipeline route are predominantly fine sand with variable proportions of coarser sand fractions, silt, shells and shell
fragments, coral cemented materials.
Wider ZoC

e Sediment character changes with depth and distance from shore, with sediments becoming progressively finer with increasing depth and distance,
particularly beyond continental shelf break.

Air Quality

There is limited air quality data for the NWMR. However, ambient air quality in the Operational Area and wider ZoC is expected to be of high quality.

Habitats

Critical Habitat —
EPBC Listed

No Critical Habitats or Threatened Ecological Communities, as listed under the EPBC Act, are known to occur within the Operational Area. Refer to the
relevant section for each protected species for a description of the critical habitats that may occur within the wider ZoC.

Marine Primary
Producers

Operational Area

e Given the water depth, benthic primary producers will not occur within the Operational Area.
Wider ZoC
Coral Reefs

e Nearest coral habitat to the Operational Area is Rankin Bank.

e Coral reef habitats include the Montebello/Barrow Islands and the Ningaloo Coast.
Seagrass Beds/Macroalgae

e Nearest seagrass/macroalgae habitat is widely distributed in coastal waters that receive sufficient light to support seagrass and macroalgae.

Mangroves
e Broadly distributed in protected coastlines throughout the wider ZoC.
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Lifecycle Stages

Refer to Biologically Important Areas (BIAs) and species descriptions.

‘Critical’ Habitats
Other Operational Area
Communities/ Plankton
Habitats L . .
e Plankton communities in the Operational Area are likely to reflect the broader NWMR.
Pelagic and Demersal Fish Populations
e Fish communities in the Operational Area are likely to comprise small and large species pelagic fish, as well as demersal species associated with
subsea infrastructure.
e The Continental Slope Demersal Fish Communities Key Ecological Feature (KEF) and Ancient Coastline at 125 m Depth Contour KEF overlap the
facility section of the Operational Area and may support demersal fish assemblages.
Filter Feeders and Other Benthic Communities
e The continental slope region of the Operational Area comprises a sparse abundance, high variability and high diversity of infauna dominated by
polychaetes with other fauna including nemerteans and sipunculids and crustaceans.
e Over the continental shelf region of the Operational Area discrete areas of hard substrate hosting sessile filter feeding communities may be
associated with the Ancient Coastline at the 125 m Depth Contour KEF.
Wider ZoC
Plankton
e Offshore phytoplankton communities in the NWMR are characterised by smaller taxa (e.g. bacteria), while shelf waters are dominated by larger taxa
(e.g. diatoms).
e Peak primary productivity along the shelf edge of the Ningaloo Reef occurs in late summer/early autumn.
Pelagic and Demersal Fish Populations
¢ Key demersal fish biodiversity areas are likely to occur in other complex habitats (e.g. coral reefs).
e Relatively complex habitats (e.g. reefs, Rankin Bank) support high demersal fish richness and abundance.
Filter Feeders and Other Benthic Communities
e The NWMR has been identified as a sponge diversity hotspot with a high variety of biodiverse areas, particularly in the Ningaloo Marine Park.
S 4 Biologically Operational Area
‘8‘ -g Important Areas e  Flatback turtle internesting buffer BIA during their summer nesting period.
° 3 e Foraging area for the wedge-tailed shearwater during its breeding season (August—April).
=~
o

e Whale shark foraging area with seasonally high use (April-June).
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e  Pygmy blue whale migration corridor (northern migration April to August; southern migration October to January).
e  Humpback whale migration corridor (north and south) from the Kimberley to near Esperance in southern West Australia.
e Green turtle year round internesting buffer over the Dampier Archipelago.
e Hawksbill turtle internesting BIA (peak season in spring and early summer).
e Loggerhead internesting buffer and nesting BIAs.
e Australian Fairy tern breeding BIA from July to late September.
e Roseate tern breeding BIAs from mid-March to July.
Wider ZoC
e Large number of BIAs within wider ZoC.

Marine Mammals

Operational Area and Wider ZoC
e Sei, fin and sperm whales - likely to infrequently occur within proximity to the continental slope section of the Operational Area during winter months.

e Blue whale — migration corridor BIA overlaps the facility section of the Operational Area; occurrence is expected between approximately April and
January.

e Humpback whale — migration corridor BIA overlaps the export pipeline section of the Operational Area; occurrence is expected between May and
November.

e Bryde's whale — presence in the Operational Area is likely to be a remote occurrence and limited to a few individuals; may be seasonally present
between December and June.

e Antarctic minke whale — unlikely to occur within Operational Area, but may occur in wider ZoC.
e Southern right whale — unlikely to occur in Operational Area, but may occur in southern extent of ZoC.
e Killer whale, orca — no recognised key localities, expected to rarely occur within Operational Area.

e Spotted bottlenose dolphin — likely to occur within the export pipeline section of the Operational Area with potential infrequent occurrence near the
riser platform of the facility.

¢ Indo-pacific humpback dolphin — likely to transit only the inner section of the export pipeline within the Operational Area.
e Dugongs — likely to rarely transit the export pipeline within the Operational Area.

Marine Turtles

Operational Area
e The Operational Area contains a number of internesting BIAs for flatback, green, hawksbill and loggerhead turtles.

e Presence of the five species of Threatened marine turtles (loggerhead, green, leatherback, hawksbill and flatback) within the Operational Area is
likely to be infrequent within the facility area; however, they are expected to commonly transit sections the export pipeline section, particularly near
significant nesting beaches adjacent to the Operational Area during their breeding seasons (e.g. Montebello Islands, and the Dampier Archipelago).

Controlled Ref No:

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

Revision: 1 Native file DRIMS No: 1401143054 Page 33 of 204

Uncontrolled when printed. Refer to electronic version for most up to date information.




Pluto Facility Operations Environment Plan Summary

Wider ZoC

e Green, loggerhead, flatback and hawksbill turtles have significant nesting rookeries on beaches along the Montebello/Barrow/Lowendal Islands
Group, Ningaloo Coast and the Muiron Islands. Leatherback turtles may occur within the wider ZoC but there are no known nesting beaches in
Western Australia.

e Marine turtles may forage in shallow waters on the continental shelf, including Rankin Bank.

Seasnakes

Operational Area

e Given the offshore location and deeper water depths of the Operational Area, seasnake sightings will likely be infrequent and comprise a few
individuals, but may be more prevalent within the export pipeline section of the Operational Area.

Wider ZoC
e Seasnakes frequent the waters of the continental shelf and around offshore islands.

Fishes and
Elasmobranchs

Operational Area and Wider ZoC
e Great white sharks — unlikely to occur within the Operational Area given absence of preferred prey; known to occur within the wider ZoC.
e Shortfin and longfin mako sharks — potential for infrequent transit of the Operational Area, known to occur within the wider ZoC.

e Whale sharks — foraging BIA overlaps the Operational Area (although this may constitute migration corridor for animals moving to and from annual
aggregation off Ningaloo Coast); occurrence is expected between March and July.

e Grey nurse sharks — may infrequently transit continental shelf waters overlapping the Operational Area; are likely to be found in shallow waters of the
wider ZoC.

e Giant and Reef Manta Rays — occurrence within the Operational Area is expected to be infrequent; Ningaloo Reef is an important area for giant and
reef manta rays in autumn and winter, and they are known to occur in tropical waters throughout the wider ZoC.

¢ Narrow, Dwarf and Green sawfish — may infrequently transit continental shelf waters of the Operational Area; will occur in shallow coastal habitats in
the wider ZoC.

e Porbeagle shark — not expected to occur within the Operational Area; may occur in temperate waters in southern portion of wider ZoC.

Birds

Operational Area

e Thirteen species of Threatened and/or Migratory bird species (red knot, curlew sandpiper, southern giant-petrel, eastern curlew, common sandpiper,
common noddy, sharp-tailed sandpiper, pectoral sandpiper, lesser frigatebird, streaked shearwater, osprey, Australian fairy tern, and roseate tern)
were identified as potentially occurring within the Operational Area; two of these were identified as only occurring within the export pipeline. No EPBC
listed critical habitat associated with these species has been identified within the Operational Area.

e A foraging BIA for wedge-tailed shearwater, during their breeding season (August—April), overlaps the Operational Area.

e Breeding BIAs for Australian fairy terns and roseate terns overlaps the export pipeline section of the Operational Area; they are expected to occur
within the Operational Area between July—September and March—July, respectively.
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Wider ZoC

e There are several additional breeding BIAs (key breeding/nesting, roosting, foraging and resting areas) for fairy terns, roseate terns and lesser
crested terns in the wider ZoC, including areas on the islands of the Montebello/Barrow/Lowendal Islands group, Pilbara Islands, Ningaloo Coast and
Muiron Islands.

e No Ramsar wetlands in the wider ZoC.

Socio-economic

Cultural Heritage

Operational Area

e There are no known sites of Aboriginal or European cultural or heritage significance within or in the vicinity of the Operational Area.
Wider ZoC

e Barrow Island, Montebello Islands, Ningaloo Reef and the adjacent foreshore contain numerous registered Indigenous heritage sites.

e The closest recorded shipwreck to the Operational Area with a confirmed location is McDermott Derrick Barge No. 20, less than 1 km south of the
Operational Area.

e World Heritage Areas include the Ningaloo Coast World Heritage Area and Shark Bay World Heritage Area.
e National Heritage listed and proposed places include Barrow Island, Montebello Islands, Dampier Archipelago and the Ningaloo Coast.

e Commonwealth Heritage listed places include the Ningaloo Marine Area — Commonwealth Waters and the Learmonth Air Weapons Range Facility
Heritage Place.

Ramsar Wetlands

No Ramsar wetlands in Operational Area or wider ZoC.

Fisheries —
Commercial

Operational Area

e There are a number of Commonwealth and State fisheries designated management areas that overlap the Operational Area; however, only the State
Pilbara Demersal Scalefish Fishery (mainly trap fishing), Specimen Shell Managed Fishery (diving and ROV methods), Onslow Prawn Managed
Fishery (trawl fishing), Mackerel Managed Fishery (near-surface trawling and jig methods) are expected to be active within the Operational Area. The
latter three fisheries are expected to only operate within the export pipeline section of the Operational Area:

Commonwealth Fisheries

e  Southern Bluefin Tuna Fishery

e  Western Skipjack Fishery

e  Western Tuna and Billfish Fishery

e North-West Slope Trawl Fishery (overlapping only the export pipeline section of the Operational Area).
State Fisheries

e Pilbara Demersal Scalefish Fishery

e West Coast Deep Sea Crustacean Managed Fishery
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e  Specimen Shell Managed Fishery

e  Onslow Prawn Managed Fishery

e Pearl Oyster Managed Fishery

e Marine Aquarium Managed Fishery

e West Australian Abalone Fishery

e  Mackerel Managed Fishery

e South West Coast Salmon Managed Fishery

e There are no aquaculture activities within or adjacent to the Operational Area.
Wider ZoC

e Five State and one Commonwealth fisheries overlap the ZoC.

Fisheries —
Traditional

There are no traditional, or customary fisheries within or adjacent to the offshore Operational Area. Traditional fisheries are typically restricted to shallow
coastal waters and/or areas with structure such as reef. Ningaloo Coast, Barrow Island and Montebello Islands and the adjacent foreshores have a known
history of fishing, when areas were occupied (as identified from historical records).

Tourism and

Operational Area

Recreation e Given the distance to the nearest access node from the facility section of the Operational Area (> 160 km to the Dampier boat ramp on the Burrup
Peninsula), recreational fishing effort is not expected.
e  Within the export pipeline section of the Operational Area (36 km to the Dampier boat ramp at its closest point) recreational fishing is likely to occur;
however, it is likely to be restricted to few relatively large vessels transiting mainly between offshore islands and shoals.
Wider ZoC
e Recreational fishing is expected to occur throughout wider ZoC, primarily in continental shelf waters including Rankin Bank.
e The Ningaloo Marine Park and Montebello Islands are popular for marine nature-based tourist activities.
Shipping Operational Area
e Two shipping fairways overlap the export pipeline section of the Operational Area.
Wider ZoC
e The coastal and offshore waters of the region support significant commercial shipping activity, the majority of which is associated with the mining and
oil and gas industries.
e  Major shipping routes are associated with entry to the ports of Barrow Island, Dampier, Port Walcott, Onslow and Port Hedland.
Oil and Gas Operational Area
Infrastructure

e The Wheatstone Platform lies within 5 km of Operational Area.
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Wider ZoC
e Numerous Petroleum Titles surrounding the Operational Area.
e Two platforms are currently within 20 km of the Operational Area, including Jadestone’s Stag and Quadrant’s Reindeer facilities.

Defence

There are designated Defence practice areas in the offshore marine waters off Ningaloo and the North West Cape, beyond the Operational Area.

Values and Sensitivities

Montebello/Barro
w/ Lowendal
Islands

Relevant protected areas in this locality include:
e Montebello Australian Marine Park
e Montebello Islands Marine Park/Barrow Island Marine Park/Barrow Island Marine Management Area
e Montebello Islands Conservation Park/Barrow Island Nature Reserve.

Dampier Coast

Relevant protected areas in this locality include:
e Class A Nature Reserve comprising the whole of Rosemary Island.

Ningaloo Coast
and Gascoyne

Relevant protected areas in this locality include:
e Ningaloo Coast World Heritage Area
¢ Ningaloo Australian Marine Park
¢ Ningaloo Marine Park and Muiron Islands Marine Management Area
e  Gascoyne Commonwealth Marine Park.

Pilbara Coast and
Islands

Relevant sensitive areas in this locality include:
e Pilbara Islands (north group)
e Pilbara Islands (middle group)
e Pilbara Islands (south group).

Key Ecological
Features

Operational Area

e Ancient Coastline at 125 m Depth Contour.

e Continental Slope Demersal Fish Communities.
Wider ZoC

e Three additional KEFs occur within the wider ZoC.

Other Sensitive
Areas

Rankin Bank lies approximately 24 km west of the Operational Area, within the wider ZoC.
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4.1

Species

A total of 78 EPBC Act listed marine species were identified as potentially occurring within the
Operational Area and wider ZoC. Of the species identified by the Protected Matters Search Tool
(PMST) report, 25 are listed as threatened and 51 are migratory under the EPBC Act, of which a
subset of 38 and 34 species were identified as potentially occurring within the export pipeline and the

facility sections of the Operational Area, respectively. (Table 4-2).

Table 4-2 Threatened and Migratory Marine Species under the EPBC Act Potentially Occurring
within the Operational Area

Species Name | Common Name | Threatened | Migratory Operational Area/ZoC
Status Status
Export Pluto ZoC
Pipeline Offshore
Facility
Mammals
Balaenoptera Sei Whale Vulnerable Migratory
. Y Y Y
borealis
Balaenoptera Blue Whale Endangered Migratory v Y Y
musculus
Balaenoptera Fin Whale Vulnerable Migratory
Y Y Y
physalus
Megaptera Humpback Whale | Vulnerable Migratory v v v
novaeangliae
Balaenoptera Bryde's Whale N/A Migratory
i Y Y Y
edeni
Physeter Sperm Whale N/A Migratory N/A v v
macrocephalus
Balaenoptera Antarctic Minke N/A Migratory N/A N/A
bonaerensis Whale, Dark- v
shoulder Minke
Whale
Balaena glacialis Southern Right Endangered Migratory N/A N/A v
australis Whale
Orcinus orca Killer Whale, Orca | N/A Migratory Y Y Y
Tursiops aduncus | Spotted N/A Migratory
(Arafura/Timor Bottlenose
Sea populations) Dolphin Y Y Y
(Arafura/Timor
Sea populations)
Sousa chinensis Indo-Pacific N/A Migratory N/A
Humpback Y Y
Dolphin
Dugong dugon Dugong N/A Migratory Y N/A Y
Reptiles
Caretta caretta Loggerhead Turtle | Endangered Migratory Y
Chelonia mydas Green Turtle Vulnerable Migratory Y
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Species Name | Common Name | Threatened | Migratory Operational Area/ZoC
Status Status
Export Pluto ZoC
Pipeline Offshore
Facility
Dermochelys Leatherback Endangered Migratory Y Y
coriacea Turtle, Leathery Y
Turtle, Luth
Eretmochelys Hawksbill Turtle Vulnerable Migratory Y Y Y
imbricata
Natator depressus | Flatback Turtle Vulnerable Migratory Y Y
Aipysurus Short-nosed Critically N/A N/A v
apraefrontalis Seasnake endangered
Sharks and Rays
Carcharodon White Shark, Vulnerable Migratory Y Y Y
carcharias Great White Shark
Isurus oxyrinchus | Shortfin Mako, N/A Migratory Y Y Y
Mako Shark
Isurus paucus Longfin Mako N/A Migratory Y
Rhincodon typus Whale Shark Vulnerable Migratory
Carcharias taurus | Grey Nurse Shark | Vulnerable N/A Y
(west coast
population)
Lamna nasus Porbeagle, N/A Migratory N/A N/A Y
Mackerel Shark
Manta birostris Giant Manta Ray, | N/A Migratory Y Y Y
(recently revised Chevron Manta
taxonomy Mobula | Ray, Pacific
birostris (White et | Manta Ray,
al., 2017) Pelagic Manta
Ray, Oceanic
Manta Ray
Manta alfredi Reef Manta Ray, N/A Migratory Y Y Y
(recently revised Coastal Manta
taxonomy Mobula | Ray, Inshore
alfredi (White et Manta Ray, Prince
al., 2017) Alfred's Ray,
Resident Manta
Ray
Anoxypristis Narrow Sawfish, N/A Migratory Y Y Y
cuspidata Knifetooth
Sawfish
Pristis clavata Dwarf Sawfish, Vulnerable Migratory Y Y Y
Queensland
Sawfish
Pristis zijsron Green Sawfish, Vulnerable Migratory Y Y Y
Dindagubba,
Narrowsnout
Sawfish
Fish
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Species Name | Common Name | Threatened | Migratory Operational Area/ZoC
Status Status
Export Pluto ZoC
Pipeline Offshore
Facility
Sphyrna lewini Scalloped Conservation N/A Y Y
Hammerhead Dependent
Thunnus maccoyii | Southern Bluefin Conservation N/A Y Y
Tuna Dependent
Birds
Calidris canutus Red Knot, Knot Endangered Migratory Y
Calidris ferruginea | Curlew Sandpiper | Ciritically Migratory
endangered
Macronectes Southern Giant- Endangered Migratory Y Y
giganteus Petrel, Southern
Giant Petrel
Numenius Eastern Curlew, Critically Migratory Y Y
madagascariensis | Far Eastern endangered
Curlew
Actitis hypoleucos | Common N/A Migratory Y Y
Sandpiper
Anous stolidus Common Noddy N/A Migratory Y
Calidris acuminata | Sharp-tailed N/A Migratory
Sandpiper
Calidris melanotos | Pectoral N/A Migratory Y Y
Sandpiper
Fregata ariel Lesser N/A Migratory Y Y
Frigatebird, Least
Frigatebird
Calonectris Streaked N/A Migratory Y Y
leucomelas Shearwater
Pandion haliaetus | Osprey N/A Migratory Y Y
Sternula nereis Australian Fairy Vulnerable Migratory N/A
Tern
Sterna dougallii Roseate Tern N/A Migratory Y N/A
Limosa lapponica | Bar-tailed Godwit | Vulnerable Migratory N/A N/A
baueri (baueri), Western
Alaskan Bar-tailed
Godwit
Limosa lapponica | Northern Siberian | Critically Migratory N/A N/A
menzbieri Bar-tailed Godwit, | endangered
Bar-tailed Godwit
(menzbieri)
Pterodroma mollis | Soft-plumaged Vulnerable N/A N/A N/A
Petrel
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Species Name | Common Name | Threatened | Migratory Operational Area/ZoC
Status Status
Export Pluto ZoC
Pipeline Offshore
Facility
Thalassarche Campbell Vulnerable Migratory N/A N/A
impavida Albatross,
Campbell Black-
browed Albatross
Fregata minor Great Frigatebird, | N/A Migratory N/A N/A
Greater
Frigatebird
Ardenna Flesh-footed N/A Migratory N/A N/A
carneipes Shearwater,
Fleshy-footed
Shearwater
Ardenna pacifica Wedge-tailed N/A Migratory N/A N/A
Shearwater
Hydroprogne Caspian Tern N/A Migratory N/A N/A
caspia
Onychoprion Bridled Tern N/A Migratory N/A N/A
anaethetus
Charadrius Oriental Plover, N/A Migratory N/A N/A
veredus Oriental Dotterel
Glareola Oriental Pratincole | N/A Migratory N/A N/A
maldivarum
Thalasseus bergii | Crested Tern N/A Migratory N/A N/A
Tringa nebularia Common N/A Migratory N/A N/A
Greenshank,
Greenshank

Seabirds

The Operational Area may be occasionally visited by migratory and oceanic birds, but does not
contain any emergent land that could be used as roosting or nesting habitat (and contains no known
critical habitats (including feeding) for any species. Thirteen species of birds considered to be MNES
were identified as potentially occurring within the Operational Area (13 within the export pipeline and
11 within the facility) including the common sandpiper, common noddy, sharp-tailed sandpiper, red
knot, pectoral sandpiper, lesser frigatebird, great frigatebird, eastern curlew, and osprey.

A BIA for the migratory wedge-tailed shearwater overlaps the Operational Area. The NWMR lies within
the East Asian-Australasian flyway for migratory birds; species undertaking migrations between East
Asia and Australia may be present between late spring and early autumn.

Based on the results of two survey cruises and other unpublished records, Dunlop et al. (1988)
recorded the occurrence of 18 species of seabirds over the NWSP. These included a number of
species of petrel, shearwater, tropicbird, frigatebird, booby and tern, as well as the silver gull. Of
these, eight species occur year round, and the remaining ten are seasonal visitors. From these
surveys, it was noted that seabird distributions in tropical waters were generally patchy, except near
islands.
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Migratory shorebirds may be present in or fly through the region between July and December and
again between March and April as they complete migrations between Australia and offshore locations
(Bamford et al. 2008, Commonwealth of Australia 2015c). Note that no Ramsar wetlands were
identified within the Operational Area or wider ZoC. The nearest Ramsar wetland is Eighty Mile Beach,
over 400 km east of the Operational Area and beyond the wider ZoC.

Marine Mammals

Blue whales were identified as potentially occurring within the Operational Area and wider ZoC. There
are no known pygmy blue whale migration BIAs that overlap the Operational Area at the closest point
or the wider ZoC. Based on pygmy blue whale migration timing, occurrence of the species within the
Operational Area, and the wider ZoC is likely to be mostly restricted to one or few individuals
occasionally transiting the area, with a higher likelihood of occurrence during April-August and
October-January, during their seasonal migrations. A foraging BIA lies off the Ningaloo Reef/North
West Cape region (approximately 232 km south-west of the Permit Area), within which pygmy blue
whales may feed (Double et al. 2014).

Humpback whales were identified as occurring within the Operational Area and wider ZoC. The
species regularly migrates seasonally between feeding grounds in the Southern Ocean and breeding
and calving grounds off northern WA, particularly Camden Sound (Jenner et al. 2001). Calving
typically occurs at the northern extent of the migration corridor (beyond the wider ZoC). The humpback
whale migration BIA and a resting BIA situated in Exmouth Gulf lie approximately 21 km from the
Operational Area at its closest point. The Exmouth Gulf and Shark Bay humpback whale BIAs are
located outside the ZoC. Noise loggers deployed near Woodside’s GWA facility 53 km from the
Operational Area) detected humpback whales present at the end of September, likely migrating south,
and from June to mid-August in deeper water, nearer to the continental shelf, likely migrating north
(RPS Environment and Planning 2012). The southward migration of cow/calf pairs is slightly later
during October (extending into November and December). During the southbound migration, it is likely
that most individuals, particularly cow/calf pairs, stay closer to the coast than the northern migratory
path. Humpback whales may occur within the Operational Area and wider ZoC during these migration
periods.

There is the potential for seven species of cetaceans, including, Sei whale, Bryde’s whale, Fin whale,
Sperm whale, Antarctic Minke whale, Southern Right Whale, Killer whale, Spotted Bottlenose dolphin
and Indo-pacific humpback dolphin to infrequently transit the Operational Area.

The dugong may be present in the wider ZoC, although was not identified as occurring within the
Operational Area. Dugong distribution is correlated with seagrass habitats in which dugong feed,
although water temperature has also been correlated with dugong movements and distribution (Preen
et al. 1997, Preen 2004). Dugongs are known to migrate between seagrass habitats (hundreds of
kilometres) (Sheppard et al. 2006). However, given the Operational Area is located offshore in deep
water which does not support seagrass habitat and does not contain any critical dugong habitat, the
occurrence of dugongs in the area is considered very unlikely. A dugong BIA for breeding, calving,
foraging and nursing lies within the wider ZoC, approximately 212 km south-east of the Operational
Area. Dugongs may occur along the Ningaloo Coast and around islands of the Pilbara Coast, within
the wider ZoC, and may rarely transit the export pipeline section of the Operational Area.

Marine Reptiles

Five of the six marine turtle species recorded for the NWMR have the potential to occur within the
Operational Area; the loggerhead turtle, green turtle, leatherback turtle, hawksbill turtle and the
flatback turtle. Four of the turtle species (green, loggerhead, flatback and hawksbill) have significant
nesting rookeries on beaches along the mainland coast and islands in the wider ZoC.

There is no emergent habitat within the Operational Area; therefore, nesting aggregations are unlikely
to occur in the vicinity of the Operational Area (both the export pipeline and the facility). Given the
water depth and lack of suitable benthic prey, foraging adult turtles are not expected to occur within
the facility section of the Operational Area, with the exception of the leatherback turtle which feed
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predominantly on gelatinous pelagic fauna such as jellyfish. Turtles may forage at Rankin Bank, which
lies approximately 24 km west of the Operational Area, as well as transit through and potentially
forage within shallow areas of the export pipeline.

The BIA areas that overlap the Operational Area include:
Overlapping both sections of the Operational Area:

o flatback turtle internesting buffer around the Montebello Islands and Dampier Archipelago
during their summer nesting period (a nesting habitat critical to the survival of flatback turtles
with a 40 km internesting buffer also overlaps this BIA).

Overlapping the export pipeline:

e green turtle year round internesting buffer over the Dampier Archipelago (a nesting habitat
critical to the survival of green turtles with a 20 km internesting buffer also overlaps and
slightly expands this BIA)

o hawksbill turtle internesting BIA over the Dampier Archipelago (peak season in spring and
early summer) (a nesting habitat critical to the survival of hawksbill turtles with a 20 km
internesting buffer also overlaps and very slightly expands this BIA)

o loggerhead internesting buffer and nesting BIAs around Cohen and Rosemary Islands.

Seventeen species of sea snakes were identified as potentially occurring within the wider ZoC. One of
these species, the short-nosed sea snake, is listed as Critically Endangered and identified as
potentially occurring within the Operational Area. This species has primarily been recorded on the
Sahul Shelf at Ashmore Reef and Hibernia Reef. Given the water depth of the Operational Area, sea
shake sightings will be infrequent and likely comprise few individuals within the Operational Area.

Sharks, Rays and Fishes

The whale shark was identified as potentially occurring within the Operational Area. Whale sharks
aggregate annually to feed in the waters of the Ningaloo Coast (this feeding BIA lies approximately
228 km south-west of the Operational Area, within the wider ZoC) from March to July, with the largest
numbers recorded in April and May (Sleeman et al. 2010). However, seasonal aggregation can be
variable, with individual whale sharks recorded at other times of the year. The population (comprised
of individuals that visit the reef at some point during their lifetime) has been estimated to range
between 300 and 500 individuals; the number visiting Ningaloo Reef in any given year is expected to
be somewhat smaller (Meekan et al. 2006). Timing of the whale shark migration to and from Ningaloo
coincides with the coral mass spawning period, when there is an abundance of food (krill, planktonic
larvae and schools of small fish) in the waters adjacent to Ningaloo Reef. At Ningaloo Reef, whale
sharks stay within a few kilometres of the shore and in waters approximately 30-50 m deep (Wilson et
al. 2006).

Several shark/ray species including the great white shark, shortfin mako, longfin mako, giant manta
ray, grey nurse shark, green sawfish, porbeagle shark, dwarf sawfish, reef manta ray and narrow
sawfish may be present within the Operational Area, for short durations when individuals transit the
area.

Of the fish species identified as potentially occurring within the Operational Area, 36 are species of
pipefish and seahorse. However, bycatch data indicates they are uncommon in deeper continental
shelf waters (5