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1 Introduction

On the 22 May 2017, Triangle Energy (Global) Ltd (Triangle) purchased Roc Oil (WA) Pty Ltd and
renamed it Triangle Energy (Operations) Pty Ltd (TEO).

TEO is the designated Operator (commenced 17" of June 2018) of the Cliff Head Oil Field
Development (CHD) which is in Production Licence Area WA-31-L.

TEO operates these facilities on behalf of the Cliff Head Oil Field Joint Venture which comprises:
Triangle Energy (Global) Ltd 78.75%
Pilot Energy Pty Ltd 21.25%

1.1 Registered office

The registered office is:

Triangle Energy (Operations) Pty Ltd (ABN 83 083 143 382)
100 Havelock Street, West Perth WA 6005

Telephone Number: +61 8 9219 7111

Fax Number: +61 8 9322 9102

ACN: 083 143 382

1.2 Details of liaison person
Liaison Person: Bryce Donaldson

Email: bdonaldson@triangleenergy.com.au

Telephone Number: +61 8 9219 7111
Suite 2, Ground floor, 100 Havelock Street, West Perth WA

1.3 Notification for change in titleholders or liaison person

In the event that there is a change in the titieholders, the titleholders’ nominated liaison person or
a change in the contact details for the titleholders or liaison person, TEO will notify the National
Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA) by email
(submissions@nopsema.gov.au) as soon as reasonably practicable.

1.4 Environment plan scope and objectives

This Environment Plan (EP) has been developed in accordance with the Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2023 (OPGGS(E) Regulations). The
objective of this EP is to address the 5-year update of the Cliff Head Operations EP and ensure
that for the Cliff Head (CH) offshore activities:

e Operational requirements for the next five years are reflected

e Significant environmental aspects and potential environmental effects of the described
activities are identified

¢ Environmental risks of described activities are identified and assessed

e Appropriate environmental management and mitigation measures will allow identified
environmental risks to be avoided or reduced to As Low As Reasonably Practicable (ALARP)
and are acceptable.
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Itis expected that Cliff Head Offshore Operations will transition to the Non Production Phase (NPP)
within the five year period covered by this EP, with a current cessation of production forecast for
mid-2024 . Activities within the NPP are therefore covered within the scope of this EP. Future
decommissioning activities, including plug and abandonment of wells, will be conducted under
separate EPs.

This EP details the environmental standards applicable to the activities, sets out environmental
performance outcomes and provides criteria for measuring performance against those outcomes.

In terms of areal extent, the EP covers all activities conducted on the CHA platform and the pipeline
up to the Commonwealth-State boundary (~6 km from the CHA platform), as well as vessel
activities when inside the 500 m exclusion zone around CHA and within 500 m of the pipeline
section within Commonwealth waters. The types of vessel activities covered are detailed in Section
2.5.2. Where necessary, the EP discusses onshore support facilities, such as the onshore control
room, which whilst not part of the Commonwealth scope of the EP, are essential to the CHA
operation. The accompanying Cliff Head Oil Pollution Emergency Plan (OPEP; 10HSEQENVPL15)
addresses potential spills originating in Commonwealth and State waters, for operational
practicality reasons, whilst fulfilling all requirements of the OPGGS(E) Regulations. This EP
however, only addresses impacts of hydrocarbon spills originating in Commonwealth waters.

Operations occurring in State waters are covered under a separate EP approved by the
Department of Mines, Industry Regulation and Safety (DMIRS).

1.5 EP Summary

A summary of the Cliff Head Offshore Operations EP, as required under Regulation 35(7), is
outlined in Table 1-1.

Table 1-1: EP Summary

EP summary material requirement Relevant section of EP containing EP
summary material

The location of the activity Section 2.1

A description of the receiving environment Section 4

A description of the activity Section 2

Details of the environmental impacts and risks Section 6 (planned); Section 7 (unplanned)

The control measures for the activity Section 6 (planned); Section 7 (unplanned)

The arrangements for ongoing monitoring of the titleholder’s Section 8.8

environmental performance

Response arrangements in the oil pollution emergency plan Section 8.5

Consultation already undertaken and plans for ongoing Section 10

consultation

Details of the titleholder’s nominated liaison person for the Section 1.2

activity

1.6 Request for Revision to Environment Plan

This 5-year update of the Cliff Head Operations EP also addresses a request from NOPSEMA
under Regulation 40 of the OPGGS (Environment) Regulations for TEO to revise the EP to address
specific matters relating to TEO'’s plans to decommission the Cliff Head offshore operations. The
revision request was received 4" July 2022 and follows NOPSEMA Inspection (RMS 2519 — March
2022) findings. Table 1-2 provides the specific matters within the revision request and references
the relevant sections of this EP where applicable.
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Table 1-2: NOPSEMA Specific Matters to be Addressed in EP
Specific Matters

1. Description of all property brought onto the title, including its status, condition
and proposed decommissioning end states.

' Relevant Section of EP |
Section 8.7 and Table 8-4

2. Description of the planning and timetable associated with the plugging or
closing of wells and removal of remaining property from the title area to meet the
requirements of s 572(3) of the Offshore Petroleum and Greenhouse Gas
Storage Act 2006 (the Act).

Section 8.7.2.1, Section 2.6 and
Section 8.7

3. Description of the planning processes and timetable of activities to support
the decommissioning. In particular, proposed decommissioning methodology,
scope of work to support the decommissioning end states and how
decommissioning activities would be provided for with respect to execution
strategy, financial and organisational capacities.

Section 8.7 and Figure 8.5

4. Provision of the schedule of activities including proposed submission of
permissioning documents to support decommissioning.

Section 8.7

5. Consultations with relevant persons and stakeholders as required by
regulations 25 and 24(b) e.g., regulators and other stakeholders who may be
impacted by proposed decommissioning end-states of pipeline and marine
structures.

Section 8.7.3 and Section 10.6

6. Description of how TEO will maintain all property on the title as required by
s572(2) of the Act to ensure that wells can be plugged or closed off and
decommissioning end states are not precluded.

Section 8.7 and Section 2.6

1.7 EP validity

This EP remains valid for 5 years from date of acceptance by NOPSEMA. During this period, if
any changes are required, these will be made pursuant to the process described in Section 8.10.
Prior to expiry of the EP, a revision to the EP must be submitted to NOPSEMA if operations will
continue. The types of activities undertaken under this EP, and predicted timelines for completing
them is provided in Section 2. This EP details ongoing operations at the Cliff Head Platform which
has a design life of 23 years (extending from the original design life of 10 years in 2016 as part of
the Asset Life Extension). This EP covers ongoing operations activities at the Cliff Head platform
that could occur during the life of the facility with a focus on those activities that are expected to
occur over the next 5 years. As the Cliff Head offshore operations approach end of field life, TEO
is maturing plans for decommissioning in accordance with requirements under the OPGGS Act
and EPBC Act Approval Conditions (EPBC 2003/1300) (refer to Section 8.7). TEO does not
currently have plans to decommission the Cliff Head offshore facilities within the scope of this EP.
Subsequent environmental approvals to undertake decommissioning of the Cliff Head facilities will
be sought closer to the time of the activity under separate EPs.
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1.8 Health, safety & environment policy

March 2022

.
TriangleEnergy

HEALTH SAFETY AND ENVIRONMENT POLICY STATEMENT

Triangle Energy (Operations) Pty Ltd (Triangle / the Company) is committed to protecting the

health and safety of all people, and ensuring that the Company’s activities have minimal impact
on the environment and the greater community. This applies throughout the life of our projects,
from development through to maturation and asset retirement.

Triangle’s vision is that whilst undertaking activities it will cause “No Harm” and that:
e All accidents are preventable.

o No task is so important that the risk of injury to people is justified.

e Our environment will suffer no long-term effects.
To achieve its vision Triangle will:

e Create a HSE culture in which every person involved shares our HSE commitment.
e Require all workers to comply with our HSE expectations.

o |dentity, assess and mitigate health, safety and environmental hazards and risks to as lows as
reasonably practicable.

o Consult, listen and respond openly to workers to ensure the input of all is included in decision
making processes and impacting on workplace health and safety and the environment.

« Continually strive to improve health and safety performance by establishing clear and
measurable objectives and targets, auditing, reviewing and reporting performance.

e Ensure appropriate allocation of resources to implement the HSE Policy and associated
procedures to reduce impacts and risks and improve sustainability of our operations.

e Comply with all applicable HSE legislation, regulations and industry standards.

Triangle requires workers to STOP work if they believe their work compromises their personal
safety, the safety of others or the protection of the environment.

—

(:’/ e g AN

Conrad Todd Date 24/03/2022
Managing Director
Triangle Energy (Operations) Pty Ltd

Triangle Energy (Operations) Pty Ltd ABN 83 083 143 382 triangleenergy.com.au
Suite 2, 100 Havelock St, West Perth WA 6005
T +61 8 9219 7111
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2 Description of activities

2.1 Location

The Cliff Head oil field is located off the Western Australian coast (Production Licence WA-31-L),
west of the Big Horseshoe Reef; approximately 20 km south-southwest of Dongara (Figure 2.1).

The water depth in the vicinity of the field is approximately 18 m and the closest landfall is some
11 km due east. The field itself is approximately 1,260 m below sea level. The wells are tied to the
Cliff Head Alpha (CHA) (Figure 2.1) wellhead platform located at 29° 27° 00.4” S 114° 52’ 12.1” E.
The production and water injection pipelines traverse the seabed within Commonwealth waters,
avoiding sensitive areas such as Horseshoe reef. The pipelines cross into State waters at
approximately 29° 23’ 59.9994” S 114° 54’ 0” E.

The Operational Area includes the CHA platform and the pipeline corridor up to the State waters
boundary, including the area within 500 m of the pipeline and the 500 m exclusion zone around
the platform. A Petroleum Safety Zone (PSZ) of 500 m has also been gazetted around the CHA
Platform facility. All planned activities described in this EP take place within the Operational Area.

2.2 Operations and maintenance
The CIiff Head Oil Field Development (CHD) consists of the following components:

¢ A Not Normally Manned (NNM) platform (Cliff Head Alpha - CHA) located approximately 10
km off the Western Australian coastline in Production Licence WA-31-L (covered by this
document);

e A subsea production pipeline which directs production fluids to the onshore Arrowsmith
Stabilisation Plant (ASP) onshore facilities, and water re-injection pipeline which directs
treated water to CHA for reservoir reinjection. This pipeline operates under Pipeline Licence
WA-12-PL (Commonwealth waters — covered by this document) and Access Authority AA3T
(WA territorial sea - [AA3T is not addressed in this document]);

e The onshore Arrowsmith Stabilisation Plant (ASP) (Access Authority AA13) [Not addressed
in this document] including:

- The onshore production pipelines from the low water mark to the Arrowsmith
Stabilisation Plant (ASP); and

- The ASP site encompassing the activities of crude stabilisation and load-out; water
treatment and reinjection facilities; power generation and other supporting site utilities.

This EP considers only the offshore components of the Cliff Head development, that occur beyond
the Commonwealth-State boundaries at 3 nm from the coastline.

Production from the CHA platform involves transferring oil and produced formation water (PFW)
from the offshore wellhead platform to the ASP via the offshore and onshore pipeline. At ASP, the
PFW is removed from the product stream, the crude oil is stabilised and then transferred to road
tankers and transported for refining.

The PFW is then transported via the water injection pipeline to the injection wells, where it is then
injected into the geological formation that hosts the hydrocarbon reservoir.

During the lifetime of the facility, there may be occasions where minor construction, pre-
commissioning and commissioning activities are required to ensure optimum and safe operation.
Where these activities constitute a significant increase in the level of environmental risk, or might
alter the design basis of the facility, an Environment Plan revision will be submitted in accordance
with the Offshore Petroleum & Greenhouse Gas (Environment) Regulations 2023.
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Where the activities do not constitute a significant increase in risk, they will be managed in

accordance with the Health, Safety and Environmental Management Systems (HSEMS) and this
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Figure 2.1: Operational Area of the Cliff Head facilities
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2.3 Offshore platform and wellhead

Extraction of the crude oil from the reservoir occurs at the offshore wellhead platform CHA (Figure
2.2). The CHA platform is a steel parallel 4-leg jacket complete with drilled and grouted piles
through each of the legs. Production and re-injection utilises up to nine well slots, which include
the following:

e Three water re-injection wells, which receive injection water from the ASP and inject it into the
reservoir to aid oil production;

e Five production wells which produce crude oil and PFW from the reservaoir;

e One spare well slot.

The platform operates unmanned except for periodic visits for maintenance and inspection. The
platform has four levels: the main deck, mezzanine deck, cellar deck and sub-cellar deck. The
platform facilities are spread over the four levels with the helideck located at the east end of the
main deck and sized to accommodate a Sikorsky S76 helicopter (maximum take-off weight of
helideck is 5307 kg).

A 25-tonne platform crane is located at the Northwest corner of the main deck and is sized to suit
boatlifts and support operations for the electrical submersible pumps (ESP’s) and well workover.
A Coil Tubing Unit (CTU) or Hydraulic Workover Unit (HWU) for workovers can be located at this
level with access to all wells through deck hatches.

No accommodation or amenities are available on CHA with the exception of a portable toilet on the
main deck. All waste products generated by personnel day visits are transferred onshore for
disposal in line with the Prescribed Waste Management Plan (10HSEQENVPCO04).

Figure 2.2: Cliff Head Alpha Platform
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The mezzanine deck accommodates the chemical injection break tank skid, instrument room, high
voltage transformer room and transformer room. These rooms are pressurised to protect the
unrated equipment. The wellheads and wellhead control panel are located on the mezzanine deck.
The cellar deck houses the Heating, Ventilation & Air Conditioning (HVAC) equipment (which uses
the non-ozone depleting refrigerant 407C), production manifold and chemical distribution skid.
Located on the sub-cellar deck are the pipeline isolation valves, the emergency escape ladder and
Umbilical and Power Cable Termination Units.

Closed circuit television security cameras allow the operators to monitor platform activities. The
wellhead platform covers an area of approximately 10m by 30m and stands 12m clear of the sea
surface. It is designed and constructed to enable complete removal upon decommissioning.

CHA is controlled remotely from the Central Control Room (CCR) at the ASP. All critical operating
and safeguarding parameters are monitored at this location, with facility for the operator to adjust
set points and reset limited trips.

The crane on CHA has a fuel tank capacity of 1100 L. Bunding on CHA has a total volume of
19.6m3 to contain any leaks on the platform. During times that the offshore platform is unattended
by operations personnel, all drain valves shall be left open to allow rainwater to freely drain
overboard. Upon arrival at the CHA platform, it is a requirement that the drainage system be
isolated so as to not allow any liquids to be discharged overboard, this shall be achieved by closing
the two valves located on the drain lines that direct liquids overboard. If required (e.g. a spill or
leak has occurred), the drainage system is flushed clean to ensure no residual chemicals or
hydrocarbons are left in the drainage pipe work with liquid directed to a temporary storage tank
located on the cellar deck, which is transferred to a vessel for onshore disposal. Following flushing
and prior to departure, drain line valves that were shut during work are opened to allow rainwater
to discharge overboard.

Chemical storage drums and hydrocarbon storage containers are self-bunded and semi-exposed
to rain on the lower deck. Closed Circuit Television (CCTV) on CHA can detect disturbances that
could lead to significant leaks while the platform is unmanned.

2.3.1 Electric submersible pumps

The Cliff Head crude is recovered by the use of Electrical Submersible Pumps (ESPs) providing
artificial lift. Each production well has an ESP located at an average depth of 880 m or 1200 m total
vertical depth (TVD). The individual rated flow rate of the ESP’s is in the range of 1000 to 16,000
Barrels per day (BPD).

Oil production from the wells are routed to the 200 mm production manifold via individual 200mm
flowlines. Each flowline is equipped with a choke valve, oil-water flow meter and sample collection
point to allow monitoring of each production well.

2.3.2 Workover activities

Work over activities are typically not a scheduled activity and are only planned as and when there
is reason to carry out a well intervention activity. Historically, this is usually in the event of an ESP
failure. It is then necessary to replace the ESP to allow restoration of production from that well.

Since 2006, 14 workover (ESP replacement) activities have been undertaken, each took
approximately 5 weeks with the support of a CTU or HWU; workover activities are expected to be
of similar frequency over the life of this EP. The frequency of workovers is determined by well
performance and identification of potential issues.

Workover activities using the CTU or HWU are considered a normal operational activity on CHA.
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2.3.2.1  BOP during workovers

For all workover operations, a blowout preventer (BOP) is mounted via a riser on the wellhead
which can be activated in the event of an emergency. The BOP is fitted with a series of rams which
act to isolate the topsides from the well. Upon activation of the BOP, additional drilling fluid can be
pumped.

2.3.2.2  Coiled Tubing Unit

The CTU is contracted on an as required basis and only mobilised to CHA during workover
activities.

The CTU comprises the following major equipment items:

o Diesel powered power pack to provide hydraulic power to the injector head;

e Control Cabin to provide control and monitoring functions during CTU operations;

e Coiled tubing spooler to reel coiled tubing into well through injector head. A swivel system is
used to facilitate the injection of fluids downhole through the coiled tubing at any time;

e Hydraulic oil in reel;

e Injector head and gooseneck to grip and run coiled tubing in and out of well;

e Skidding and jacking frame to allow injector head to be moved over the desired well;

e BOPs to control the wells,

e BOP test stump, and

e Packer/Stripper.

2.3.2.3 HWU Components and Operation

The HWU and substructure is brought to the field on a vessel (with a maximum fuel tank capacity
of 500 m?) operating under its own power and is lifted onto CHA using the platform’s crane. Upon
completion of the HWU workover operations the unit and structure are dismantled and shipped
back to shore.

The HWU consists of the following key subsystems:

e Workbasket and support frame;

e Hydraulic unit and rotary table;

e Hydraulic power unit and associated diesel engine;

e Circulation system; and

e Blowout preventer and associated hydraulic controls.

The rotary table shall be provided (if required) in order to provide rotational energy to the drill string
and downhole milling equipment.

Hydraulic power for the short stroke hydraulic unit, gripper system, rotary system and associated
controls is provided by a diesel driven HWU hydraulic power unit. The hydraulic power unit uses
Panolin HP Synth (or similar), a synthetic ester-based fluid as the motive fluid.

The diesel engine has a local storage capacity of circa 400 litres and is self-bunded and is refilled
manually via pump and hose as required from the bulk diesel storage container adjacent to the
crane.
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2.3.2.4  Workover scope
Workover activities which may be performed using the CTU/HWU include:

(1) ESP Change-out
This is the most common workover operation conducted at CHA. Each production well has
an ESP installed to supplement the limited natural flow from the reservoir. ESPs are changed
out on failure, with the old pump taken onshore for maintenance whilst a new or refurbished
pump is re-installed into the well.

(2) Acid Wash
This activity cleans downhole equipment. The acid wash solution? is blended in Perth by a
chemical contractor, transported to CHA and continuously injected down-hole until the
container is empty. The fluid mixes with PFW which is separated onshore at ASP.

(3)  Slickline/Wireline
This equipment may be used to manipulate downhole tools, e.g. set slickline plugs or for
logging purposes. These operations require installation of a slickline/wireline winch and
associated pressure control equipment.

(4) Milling
It may become necessary to mill out an ESP, if it cannot be pulled and recovered using the
HWU. For this operation, the Tubing Retrievable Safety valve (TRSV) and lubricator valves
would be closed, and the upper well column flushed with brine. The mud pumps would then
be used to circulate brine to facilitate the retrieval of cuttings to the surface. Once the ESP
has been milled and any remaining cuttings removed, a new ESP would be installed in the
well.

(5) Replacement of Production String
It may become necessary to pull production tubing if there are leaks in the production tubing
which cannot be remediated, or to install larger diameter production tubing. As the
production tubing is removed from the well, make up fluids would be added to account for
the lost displacement of the tubing string.

2.3.2.5  Chemical Usage for workover operations

Workover operations may require the use of flush and wash chemicals such as the organic acid
blend described above. Nitrogen is also often used as a means to perform pressure tests,
diagnostic and potentially wellbore cleanout for both CTU and HWU operations.

Other than milling operations which is only planned to be done with the HWU, there is no difference
to general chemical usage between CTU and HWU.

There are currently no fire suppression systems on CHA (and therefore no additional chemicals
used in this process) other than portable fire extinguishers.

2.3.2.6  Chemical usage during milling

The circulation fluid (refer to Appendix A for typical workover fluid composition) is pumped down
the well through the drill pipe and returns within the annulus between the drill pipe and the
production tubing. The fluid returns to the surface at near atmospheric pressure and travels through
an opening in the side of the bell nipple, down through the flowline to the mud tanks.

If an influx of reservoir fluids is experienced, the return discharge from the bell nipple can be
directed through a degasser before going to the mud tanks. The degasser will then cold vent any
removed gas to a safe location and will disperse.

A shale shaker may be used during any milling operations to separate out returned cuttings or
swarf which are then contained and shipped to shore for disposal.

1 Solution is a 50% SCAL16312A (or equivalent organic acid) and EC9610A (mutual solvent) (Refer Appendix A for
chemical assessment).
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Active and Trip tanks, and a Reserve tank are provided during the operation. Fluid levels in the
mud tanks (volume 200 Bbls) are monitored locally and if needed, additives can be used to control
the loss of drilling fluid into the formation. Level alarms are installed on the mud tanks which also
sound in the Koomey module. As a contingency against unexpected well flow a stabbing
connection is also available on the BOP.

2.3.2.7  Additional Workover Chemical/Fuel Systems required for HWU Usage

Additional temporary diesel systems may be provided on CHA to support HWU operations
including:

e Bulk diesel storage tank, double skinned, circa 1,800 litres, adjacent to the crane on the main
deck;

e Electric driven transfer pump and piping / nozzle from bulk storage to local storage;

e HWU hydraulic power unit diesel engine with local 400 litre tank, on the HWU support module;
and

e Mud pump diesel engine 400 litre tank, on the main deck.

The 1,800-litre bulk storage container will be changed out on an as required basis using the CHA
crane and a support vessel (i.e. there are no diesel bunkering facilities on CHA). Manual diesel
transfer via pump and hose from the bulk storage container to local equipment will be conducted
on an as needs basis and shall be disconnected at other times. All equipment is located within the
main deck bunding. Additional temporary chemical inventories will be required during HWU
operations (refer to Appendix A). All items will be stored within the existing main deck bunding and
will be accompanied by Safety Data Sheets (SDSs).

Workover activities will primarily utilise Potassium chloride (KCL) brine which is a listed PLONOR
substance. Workover fluid chemical additives identified for proposed use during the workover
program are detailed and environmentally assessed in Appendix A.

Workover fluids are recirculated during the activity with the intention that excess brine is either
processed through the CHA production system or collected in tanks for onshore disposal. Cuttings
and swarf (from milling operations) contained within the brine will be captured and disposed
onshore via waste disposal (skip bins) (i.e. not discharged overboard). Chemicals utilised for acid
washing activities will also be processed through the CHA production system, collected in tanks
for onshore disposal or disposed downhole.

2.3.3 Platform inspection, maintenance and repair activities

A variety of platform/topside inspections, maintenance and repair (IMR) activities may also be
undertaken, as outlined in Table 2-1.

A support vessel may be required for some of these activities.

These methods are well understood and commonly used; they are considered essential for the
safe operation of the topsides and cannot reasonably be avoided. Indicative frequencies and
durations are provided for impact and risk assessment context.
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Table 2-1: Platform IMR activities in Commonwealth waters, with indicative frequencies and
durations

Approx.
Activity Indicative Frequency Duration
(CEVE)
:Iril;igzlty inspection via NDT, e.g. ultrasonics, radiography, Per RBI, typically 0.5 to 8 yearly 1-5
Corrosion coupon inspections 6-monthly 0.5
Surface preparation and painting of piping, supports and/or As needed 1-10
structure
Emergency wrapping/clamping As needed 1-4
Piping, valve, instrumentation replacements As needed 1-3
Rope access inspection and maintenance (painting and
. - - Annual 1-10
blasting, structural work, conductor inspections etc.)
EEHA inspections and maintenance Annual 1-5
Crane maintenance 3 monthly .rputlne, 1-12 yearly non- 1-5
routine activities
Subsea Conductor Centraliser Installation As needed 3-4

2.3.3.1 Integrity Inspections via Non-Destructive Testing (NDT)

Inspections of piping, vessels and/or structure using non-destructive testing methods, such as
ultrasonic thickness measurements, time of flight diffraction, eddy current testing, magnetic particle
inspections etc., to ensure integrity of said items are maintained. Typically completed using
handheld tools, potentially via rope access depending on location.

2.3.3.2  Corrosion coupon inspections

Typically completed 6-monthly by a third party with specialised high-pressure access tools which
allow retrieval of the corrosion coupons while the pipe remains online, without exposing personnel
to pressure hazards. Retrieval of the coupons allows visual and other inspections to look for and,
if applicable, measure active corrosion growth.

2.3.3.3  Surface preparation and painting of piping, supports and/or structure

Remediation of coatings, e.g. by hand tools, water and/or material blasting and painting via hand
tools or air powered application, on piping, supports, structure.

2.3.3.4  Emergency wrapping/clamping

Emergency wrapping or clamping is not planned to be carried out routinely during IMR activities,
these will only be undertaken in response to a failure of the piping. Should a defect be identified in
a pipe, vessel or similar equipment, composite material wraps or a pipe repair clamp may be
installed to ensure ongoing pressure retention until a permanent repair can be made. Typically
requires surface preparation via hand tools.

2.3.3.5 Piping, valve, instrumentation replacements

As needed replacement of process equipment. Once process adequately isolated, equipment may
be replaced simply by unbolting and re-bolting where flanges are available, alternatively cutting
and welding may be required in some instances.
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2.3.3.6 Rope access inspection and maintenance (painting and blasting,
structural work, conductor inspections, etc)

Rope access, conducted as per IRATA requirements, to allow access to structure and other
components out of reach from available decks. Activities range from simple inspections to surface
preparation and painting as above.

2.3.3.7 EEHA inspections and maintenance

Visual inspection and maintenance (including by replacement once adequately isolated) of
electrical equipment in hazardous areas to ensure ongoing fitness for purpose and prevention of
ignition sources.

2.3.3.8 Crane maintenance

Routine inspection, testing and maintenance of crane, including pull tests, oil sampling and
replacement, inspection and NDT of lifting components e.g. wire rope, hoist and hook block, non-
routine replacement of components ranging from bolts and hoses to engine block.

2.3.3.9 Subsea Conductor Centraliser Installation

Bracing of the conductors within structural guides. This maintenance work is carried out to prevent
damage caused by movement and fatigue.

2.3.4 Sidetrack Activities

Sidetrack activities are not a scheduled activity and are only planned as and when there is reason
to carry out a well sidetrack activity. In this case, a well has been identified as being a suitable
technical candidate for a sidetrack.

In a sidetrack event the production interval(s) are abandoned in compliance with the approved
WOMP (Well Operations Management Plan). An oriented whipstock is then set further up the well.
The whipstock orients the exit direction from the casing. A casing milling assembly is run in hole
and a ‘window’ is milled into the casing. A drilling assembly is then used to drill to total depth of the
well. A liner is run into the well to isolate the reservoir interval. The well is then completed with an
ESP run on production tubing. The well is then brought online with production managed through
the existing Xmas tree and surface pipework and production safety systems.

Sidetrack activities using the HWU are not a normal operational activity on CHA.

2.3.4.1 BOP During Sidetrack Activities

For all sidetrack operations with the HWU, a blowout preventer (BOP) is mounted via a riser on the
wellhead which can be activated in the event of an emergency. The BOP is fitted with a series of
rams which act to isolate the topsides from the well. Upon activation of the BOP, additional drilling
fluid can be pumped.

2.3.4.2 HWU Components & Operation

The HWU and substructure is brought to the field on a vessel (with a maximum fuel tank capacity
of 500m?) operating under its own power and is lifted onto CHA using the platform’s crane. Upon
completion of the HWU workover operations the unit and structure are dismantled and shipped
back to shore.
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The HWU consists of the following key subsystems:

Workbasket and support frame;

Hydraulic unit and rotary table;

Hydraulic power unit and associated diesel engine;
Circulation system; and

Blowout preventer and associated hydraulic controls.

The rotary table shall provide rotational energy to the drilling and milling equipment.

Hydraulic power for the short stroke hydraulic unit, gripper system, rotary system and associated
controls is provided by a diesel driven HWU hydraulic power unit. The hydraulic power unit uses
Panolin HP Synth (or similar), a synthetic ester-based fluid, as the motive fluid.

The diesel engine has a local storage capacity of circa 400 litres and is self-bunded and will be
refilled manually via pump and hose as required from the bulk diesel storage container adjacent to
the crane.

2.3.4.3 Sidetrack scope

Sidetrack activities which may be performed using the HWU include:

1)

)

®3)

(4)

()

Well abandonment

In this scenario, the ESP and installation/production tubing are recovered to surface. The
reservoir zone is then isolated and abandoned with cement. The isolation is verified as per
the conditioned in the approved Well Operations Management Plan.

No well abandonment activities will be undertaken without an approved Well Operations
Management Plan. An update to the present WOMP will be required before this activity can
occur.

Slickline/Wireline

This equipment may be used to manipulate downhole tools, e.g. set slickline plugs or for
logging purposes. These operations require installation of a slickline/wireline winch and
associated pressure control equipment.

Milling

It will be necessary to mill a window in the casing to sidetrack the well towards the new
reservoir target. For this operation, the bottom of the well will be isolated by cement and the
upper well column flushed with brine. The mud pumps would then be used to circulate brine
to facilitate the retrieval of cuttings and swarf to the surface. Once the window has been

milled and any remaining cuttings removed a drilling bottom hole assembly will be run in the
well.

Drilling

The new hole will be drilled from the casing exit depth to the new reservoir target. For this
operation, mud pumps would then be used to circulate drilling fluid based on KCI brine and
approved chemicals in the PLONOR list. The drilling fluid would facilitate the retrieval of
drilled cuttings to the surface. Once the required depth is reached, the hole will be displaced
to a stable KCI brine-based fluid.

Running production casing and production liner.

Production casing will be run and tied back to the original casing string. Casing maybe
cemented from the surface by pumping cement into the annulus between the casing and the
wellbore. This will isolate reservoir fluids and provide well integrity. A production liner will
also be run to provide a seal bore for the ESP to be landed in. The production liner will be
displaced to a KCI brine based fluid that is in compliance with the PLONOR list.
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(6) Running an ESP and Production String

An ESP will be run on a production tubing string and landed in the production liner seal bore
assembly above the reservoir. Reservoir fluids will be produced through the production liner
and into the ESP and up the production string.

2.3.4.4  Chemical Usage for sidetrack operations

Sidetrack operations may require the use of flush and wash chemicals such as the organic acid
blend described above.

Sidetrack operations will use the same chemicals as documented in a regular ESP workover. As
well, there will be KCI brine-based drilling fluids that are in compliance with PLONOR list.

There are currently no fire suppression systems on CHA (and therefore no additional chemicals
used in this process) other than portable fire extinguishers.

2.3.4.5 Chemical usage during side tracking and milling

The circulation fluid (refer to Appendix A for typical workover fluid composition) is pumped down
the well through the drill pipe and returns within the annulus between the drill pipe and the
production tubing. The fluid returns to the surface at near atmospheric pressure and travels through
an opening in the side of the bell nipple, down through the flowline to the mud tanks.

If an influx of reservoir fluids is experienced, the return discharge from the bell nipple can be
directed through a degasser before going to the mud tanks. The degasser will then cold vent any
removed gas to a safe location and will disperse.

A shale shaker may be used during any sidetrack operations to separate out returned cuttings
which are then discharged into the sea at or near sea level.

Active and Trip tanks, and a Reserve tank, are provided during the operation. Fluid levels in the
mud tanks (volume 200+Bbls) are monitored locally and if needed, additives can be used to control
the loss of drilling fluid into the formation. Level alarms are installed on the mud tanks which also
sound in the BOP control module. As a contingency against unexpected well flow a stabbing
connection is also available on the BOP.

2.3.4.6  Additional Workover Chemical/Fuel Systems required for side track
operations

Additional temporary diesel systems may be provided on CHA to support HWU operations
including:

o Bulk diesel storage tank, double skinned, circa 1,800 litres, adjacent to the crane on the main
deck;

e Electric driven transfer pump and piping / nozzle from bulk storage to local storage;

¢ HWU hydraulic power unit diesel engine with local 400 litre tank, on the HWU support module;
and

e Mud pump diesel engine 400 litre tank, on the main deck.

The 1,800-litre bulk storage container will be changed out on an as required basis using the CHA
crane and a support vessel (i.e. there are no diesel bunkering facilities on CHA). Manual diesel
transfer via pump and hose from the bulk storage container to local equipment will be conducted
on an as needs basis and shall be disconnected at other times. All equipment is located within the
main deck bunding. Additional temporary chemical inventories will be required during HWU
operations (refer to Appendix A). All items will be stored within the existing main deck bunding and
will be accompanied by Safety Data Sheets (SDSSs).
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Sidetrack operations will primarily utilise KCL brine which is a listed PLONOR substance. Drilling
fluid chemical additives identified for proposed use during the workover program are detailed and
environmentally assessed in Appendix A.

Drilling fluids are recirculated during the activity with the intention that excess brine is either
processed through the CHA production system or collected in tanks for offshore disposal. Cuttings
contained within the brine will be captured and disposed offshore (i.e. discharged overboard).

2.4 Offshore pipeline
The Cliff Head development includes the operation of two pipelines:

e The production pipeline carries the well stream fluids from the wellhead platform (CHA) to the
onshore plant (ASP).

e The water injection pipeline transports PFW and additional potential make-up injection water
from the ASP to CHA as required (indicative added chemicals are outlined in Appendix A).

The two pipelines are essentially identical in size (273.1 mm, i.e., 10”) and design, they are
constructed from steel (wall thickness 14.3mm) and insulated with special high-density
polyurethane foam and encased in concrete (concrete thickness is 25-40 mm).

In addition, there is an 80 mm integrated power cable complete with fibre optic cables and a 60mm
umbilical flat pack for the chemical injection fluids. Both the power cable and umbilical are strapped
to the production line (Figure 2.3).

Figure 2.3:Chemical and power umbilical attached to Production Pipeline.

The pipeline system includes an offshore and onshore component. At CHA, the pipelines are tied
into the platform riser using flanged connected spool pieces. The offshore pipelines then run
10.4 km along the seabed from the CHA to the shore crossing. The offshore component of the
pipeline is unburied and uses the concrete coating weight and rock dumping to provide stability.
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2.4.1 Chemical injection

The chemical injection package for CHA is located at ASP. The chemicals are supplied to CHA via
four stainless steel tubes (encapsulated in a flatpack), one is blocked and is out of service, one is
dedicated to a mixture of scale inhibitor and corrosion inhibitor, and the other two allocated as
spares. On CHA, the flat-pack is terminated on the Topsides Umbilical Termination Unit (TUTU)
and chemicals are routed to the allocated break tanks on the Mezzanine Deck. Chemicals from the
break tanks are gravity fed to the multi-head injection pumps. Chemicals are injected continuously
down-hole to each well via injection pumps on the chemical distribution package.

Indicative added chemicals are outlined in Appendix A.

TEO has a Chemical Management Procedure (Document Ref: 100PGOPCO06) in place which sets
out the selection, assessment and on-site controls of downhole and process chemicals for the
Project and also defines the duties and responsibilities of site and Perth-based personnel.

New downhole and process chemicals, chemical inventory changes and chemical substitution are
risk-assessed and managed as an Environmental Change Form (10HSEQENVPCO07FMO01)
through the Chemical Management Procedure, the Cliff Head Management of Change Procedure
and the CIiff Head Engineering Management of Change Procedure. Chemical substitutes will be
assessed prior to service and only those with an equivalent or better environmental performance
selected.

2.4.2 Pipeline inspection, maintenance and repair activities

A variety of pipeline IMR activities may also be undertaken, as outlined in Table 2-2 using a vessel
with a fuel tank < 500 m3. Such activities may not be as frequent during the NPP. These methods
are well understood and commonly used; they are considered essential for the safe operation of
the pipelines and cannot reasonably be avoided. Pipeline IMR activities will predominately be
performed during daylight hours. However, support vessels may mobilise and demobilise from the
Operational Area during hours of darkness. Emergency repairs may be required on a 24-hour
basis. Indicative frequencies and durations are provided for impact and risk assessment context.

Table 2-2: Pipeline IMR activities in Commonwealth waters, with indicative frequencies and
durations

Activity

Frequency

Approx. durations (days)

Int_er?al pigging with a biocide Weekly 1 day
train
Continuous corrosion inhibitor .
injection* Continuous NA
Aerial survey Every 3 weeks (minimum) 1 day
Smartball inspection* Every 3 months 1 day
Ultrasonic wall thickness testing CHA -1 Day
Every 3 months

ASP -5 Days
Intelligent pig* Every 2 years 5 days
Visual / Remote operated vehicle
(ROV) surveys Every 2 years 5 days
Free span rectification As needed, typically less than once every 5 years | 10-25 days
Tlme-of-.fllght dlffrgctlon (ToFD) As needed 10 days
ultrasonic inspection (subsea)
Marine growth removal As needed, less than once every 10 years 10-25 days
Cathodic Protection (CP)
inspection and rectification Every 2 years (as part of ROV surveys) 5 days
including Field Gradient Survey
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Activity Frequency

‘ Approx. durations (days) ‘

Emergency clamping As needed 10 days
Umbilical or subsea cable repair As needed 10-25 days
Pipeline repair / replacement As needed Up to 2 months.

* These activities are completed at ASP, travel internally to the pipeline and do not require actively entering
Commonwealth Waters

2.4.2.1 Biocide Pigging

Chemical treatments, such as biocide, are used to combat microbiologically influenced corrosion
(MIC), which is caused by the build-up of microorganisms in pipelines. Biocide applications are
performed during pigging by placing a biocide “pill” in a pipeline coinciding with the pig(s). The pig
is launched from the Pig Launcher located at the ASP into the injection water pipeline. It travels
through a Pig Loop at the CHA that connects the two pipelines and returns via the produced fluids
pipeline into the Pig Receiver at ASP.

In order to manage internal corrosion biocide pigging will be performed at a frequency identified in
Table 2-2. Batch treatment volumes will be in accordance with the TEO pipeline inhibition program.
All biocides will be selected and managed in accordance with TEO’s Chemical Management
Procedure (100PGOPCO06).

2.4.2.2  Continuous Corrosion Inhibitor Injection

Pipelines are subject to potential internal and external corrosion if not managed appropriately. A
continuous corrosion control system is in place. The rate of internal corrosion is inspected at least
annually by ultrasonic wall testing to monitor effectiveness of the corrosion inhibitor. By utilising
this data, the corrosion inhibitor dosage rate is adjusted to effectively eliminate corrosion in the
pipelines. The ultrasonic wall testing inspections are conducted from CHA and ASP.

The corrosion inhibitor is selected in accordance with TEO’s Chemical Management Procedure
(100PGOPCO06).

2.4.2.3  Aerial Survey

Aerial surveys are undertaken at least every three weeks via helicopter to inspect for hydrocarbon
leaks on the water’s surface. The helicopter travels from Dongara and travels the length of the
Operational Area and returns (Figure 2.4). The helicopter flight altitude will range from 150 feet (ft)
onshore and 500 to 1000 ft offshore. The helicopter will refuel on land.
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Figure 2.4: Pipeline Inspection Helicopter Flight Path

2.4.2.4  Smartball Inspection

The Smartball is a leak detection tool utilising acoustic technology. A Smartball inspection is
performed every three months to detect any active leakage within the pipelines and does not scan
for corrosion. As with the biocide pig, the Smartball is launched from the pig launcher located at
ASP into the injection water pipeline and travels through the pigging loop at the CHA that connects
the two pipelines and returns via the produced fluids pipeline into the pig receiver at ASP.

2.4.2.5 Intelligent Pigging

Intelligent Pigging is an in-line inspection (ILI) technique whereby an inspection probe, often
referred to as a "smart" pig, is propelled through a pipeline while gathering important data, such as
the presence and location of corrosion or other irregularities on the inner walls of the pipe.

An ILI tool will be used to scan the entirety of the pipeline to detect areas where the pipeline may
be damaged by corrosion. To date, TEO has applied Magnetic Flux Leakage scanning technology
equipped to the pig although will continue to assess the best technology choice.

The pig travels at approximately 1 metre per second (m/s) and it takes approximately 12 hours to
complete the Activity. As with the biocide pig, the intelligent pig is launched from the Pig Launcher
located at ASP into the injection water pipeline and travels through a Pig Loop at CHA that connects
the two pipelines and returns via the produced fluids pipeline into the Pig Receiver at ASP.

2.4.2.6 Visual / ROV Surveys

Visual inspection of the pipelines will be undertaken approximately every two years to identify any
areas that require further attention. Visual inspection will typically be carried out by an observation
or micro class ROV deployed from a vessel. The pipeline is then surveyed at a designated speed,
with all footage recorded and CP readings taken at available areas.

Visual inspections may also be carried out by other methods, such as by divers.

A typical vessel used for this activity is described in Section 2.5.2.
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2.4.2.7 Freespan Rectification

Freespans are sections of pipework which are unsupported by the seabed, caused by gradual
erosion and material removal from natural wave, tide and current movements. Freespan
rectification may be undertaken on sections of the pipeline where the seabed has been scoured
from below the pipeline, resulting in reduced support for the section of pipeline. The reduced
support may increase the mechanical stress on the pipeline, and subsequent decline in the integrity
of the pipeline over time.

Freespan rectification works may be undertaken to provide additional support to the pipelines.
Freespans are identified and surveyed during visual remotely operated vehicle (ROV) inspections.

Freespan rectification works may be undertaken by placing support below, around and above the
pipeline to fill spans and provide stabilisation. Stabilisation may be carried out using industry
standard techniques such as rock dumping or grout bagging. An engineering assessment will be
completed prior to any span rectification activities. Visual inspection during freespan rectification
activities would be carried out by an ‘eyeball’ ROV for survey, positioning and as-built records. The
area of the seabed expected to be disturbed during freespan rectification activities will be
dependent on the scale of the span. Typical freespan rectification will affect approximately 8 m? of
seabed for each linear meter of pipeline span, due to the additional gradient required to prevent
subsidence and abrasion during material positioning.

Freespan rectification works will be undertaken from vessels (Section 2.5.2), with the vessel type
and size dependent on the freespan rectification methodology selected but always with a diesel
tank volume of <500m3. Typically, the vessel will be positioned using a temporary mooring spread.
The moorings will be installed by the vessel prior to commencing rock placement.

2.4.2.8  Time-of-Flight Diffraction Inspection

Time-of-flight diffraction inspection (ToFD) is used to perform measurement of wall thickness
externally. ToFD inspections are typically carried out using a tool deployed on an ROV but may
also be carried out by divers. The tool is attached directly to the pipeline and requires the
generation of a temporary span (removal of sediment immediately adjacent and below a short
section of the pipeline) to allow the tool to encircle the pipeline. Preparatory work prior to inspection
may also include high pressure water jetting to remove insulation for pipeline inspection and to
create temporary spans to facilitate inspection (e.g. equipment that envelops the pipeline). Water
jetting to remove the pipeline coating results in the coating and foam being reduced to very fine
particles and some larger pieces. TOFD inspection is carried out from on-board project vessels.

ToFD inspections are undertaken on an as needed to confirm findings from in-line inspections.

2429 Marine Growth Removal

A marine growth removal program may be implemented, which entails removing fouling organisms
from the pipeline to reduce the hydrodynamic drag the pipeline is subject to. Fouling organisms
include a range of biota such as sessile invertebrates (e.g. bivalve molluscs, ascidians) and
macroalgae. Marine growth removal will typically be carried out by high pressure water jetting with
the water jet mounted onboard an ROV. Other methods may be employed, such as using abrasives
to remove marine growth. Marine growth removal may also be carried out by divers, if required.

Marine growth removal is undertaken on an as needed, typically less than once every 10 years
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2.4.2.10 Cathodic Protection (CP) Inspection and Rectification

CP inspection involves using a CP measurement tool to assess the electrode potential of anodes.
The CP inspection is undertaken every two years, as part of the ROV inspection (Section 2.4.2.6).
The CP inspection tool is typically mounted on an ROV, however, may also be operated by divers.
The CP inspection tool is pushed onto the pipeline to read the voltage difference. A field gradient
survey can also be completed as a more comprehensive test of CP. A field gradient survey is
undertaken by ROV equipped with a probe as part of the CP inspection at a frequency of every
three years as defined in the Cliff Head Pipeline and Umbilical Integrity Management Plan. Field
gradient surveys can assist in determining the level of activity of an anode on the pipeline to
complement the CP survey. Replacement of anodes may be carried out using ROV or divers.

2.4.2.11 Emergency Clamping

Emergency clamping is not planned to be carried out routinely during IMR activities. Emergency
clamping will only be undertaken in response to a failure, or structural failure, of the pipelines.
Emergency clamping will consist of a sleeve that will be mounted around a section of pipeline of
concern, which will then be pressed onto the pipeline surface. Emergency clamping will be
undertaken by divers or an ROV operating from a vessel.

2.4.2.12 Pipeline, Umbilical or Subsea Cable Repair or Replacement

Where inspections have indicated that repair or replacement of a section of umbilical, cable or
pipeline is in need, TEO will carry out such activities. TEO may utilise ROV and/or divers to
undertake any required repairs or replacements of the umbilical, cables or pipelines.

Pipeline repair will depend on the nature of the damage and may consist of deploying a sleeve
over a section of pipeline (similar to emergency clamping described above).

Internal pipeline repairs such as applying an expandable patch within the pipeline may also be
undertaken if required, although such works are expected to be undertaken from onshore and do
not introduce any additional activities or risks in State waters.

Pipeline replacement consists of replacing a section of pipeline with a new segment. Pipeline
operations will be halted and flushed with injection water prior to cutting to remove the
hydrocarbons. All pipeline flushing fluids will be received at the ASP. The expected volume for the
10.4 km pipeline with a 10-inch diameter is approximately 710 kilolitres (kL). It is anticipated that
the water will be free of hydrocarbons once cutting of the pipeline commences.

A single section of pipeline is likely to be 12 m in length. Depending on the scale of damage, the
Activity could take up to two months. The activity will be undertaken by divers, who will reside on
a support vessel during the activity.

Rock dumping may be required, which is similar to free span rectification as described in
Section 2.4.2.7.
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2.5 Helicopters and vessels

2.5.1 Helicopter

Personnel and light equipment will be transferred to the platform primarily by dedicated helicopter
which is based at the Dongara airport. During normal operations, helicopter visits are
approximately fortnightly. During workover operations (see Section 2.3.2 above), there are
approximately six trips daily. Helicopter refuelling will not be undertaken on CHA.

In addition, a helicopter flies over the pipeline at least every 21 days undertaking visual surveillance
over the area to detect any leaks to surface (as identified through the presence of a sheen).

2.5.2 Project Vessels

Marine support is required for the duration of any operations at CHA. This support falls into two
main categories;

e emergency support provided by the standby vessel (SBV), and

e supply operations for general maintenance and workover operations.

All vessels used in relation to CHA operations will be commercial vessels with a suitable survey
class for the activities required.

All project vessels will run on marine diesel (or lighter) grade fuel; no intermediate or heavy fuel
oils will be used. The largest fuel tank volume size would be <500 m?3, for a large pipelaying/
construction vessel. This has been used to determine the maximum credible marine diesel spill
scenario (Section 7.3). It is expected that other vessels will have considerably smaller maximum
credible spill scenarios than this.

Vessel type and specifications will depend on vessel availability and specific activity requirements.
The number of vessels conducting operational activities is expected to consist of approximately
one to two vessels on site at a given time.

Project vessels will support pipeline IMR activities and CHA operations where required. The
vessels will either be holding station or moored during activities, depending on the operational
requirements of the Activity.

Two dedicated mooring buoys (located 50 m NW and SW from the structure) (approximately 2.5t
clump weight and 110 m of 32 mm chain) are in place around the CHA platform to minimise seabed
disturbance from anchoring. These moorings are inspected every 2 years via a vessel to ensure
their integrity. They are removed to the vessel deck, checked for damage to assure moorings’
integrity, and replaced on the seabed. The replaced moorings will be replaced in same location or
in close proximity of the replaced ones. In case it is not practical to remove the moorings for
inspection, they will be left on the seabed.

For major IMR activities, temporary moorings will be installed for up to two months and when
required for short periods, will be in place for 2 to 3 weeks. Moorings will be installed prior to
commencing activities and recovered following completion of an activity. The size of the mooring
is dependent on the load that it is required to hold, which is a function of vessel size and weather
conditions. Given that IMR activities will require calm weather conditions, and the relatively small
size of the potential vessels, temporary moorings are expected to be relatively small in size.

Prior to placing temporary moorings on the seabed, it is not always feasible to place an ROV in the
water for a visual check; it results in additional time and costs to deploy the ROV and review footage
prior to commencing the activity, extending the overall duration of the activity. Given the relatively
shallow waters in the Operational Area, the substrate type is sometimes visible from the sea
surface and moorings can be positioned over bare patches, for example, rather than the seagrass.
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Two types of temporary moorings; Stingray anchors and Clump weights, are utilised, depending
on the particular IMR activity requirements. Stingray anchors will only be deployed and retrieved
once (as per the mooring procedure with clump weights). In general, Stingray anchors will set
where laid within a 5 m target box area. The setting process involves the chain being laid out on
the seabed in the direction required and the movement of the chain will fly by 1-3 m left and right
due to the length of mooring line. Dependent on the seabed, Stingray anchors should usually “set”
immediately and are not expected to drag. For Clump weight moorings, the seabed is only
expected to be disturbed by the direct footprint of the clump weights, given the use of floating lines.
Disturbance around the clump weight due to chain disturbance, potential drag associated with
setting of the mooring and the area impacted by the clump weight is conservatively estimated at
approximately 9 m2. Clump weights are up to 1.5 m in diameter and <3 t in weight.

An indicative project vessel for activities that may be undertaken is the Southern Spirit, supplied
by Harbour Services Australia, with typical vessel specifications provided in Table 2-3. The
Southern Spirit is the SBV typically used to support aerial inspections and CHA operations and,
therefore, the vessel specifications are representative of those that will be most commonly used
during normal CHA and pipeline operations.

Table 2-3: Indicative Vessel Specifications (taken from Southern Spirit)

Specification Detail ‘

Survey Uniform Shipping Laws (USL) Codes 1B, 1C and 1D
Year 2005

Length 21m

Beam 57m

Draft 1.8m

Hull Aluminium

Main engines 2 x 750hp MTU Diesel

Fuel capacity 8ms

Maximum speed 20 knots

Cruising speed 18 knots

Radar Furuno

Anchor CQR/Plow style anchor weighing approximately 80 kg

For vessels greater than 35 m in length, a SOPEP must be on-board, and for vessels greater than
400 gross tonnage, an oil record book must be on-board.

At sea refuelling is unlikely to be required given the close proximity of the ports of Dongara and
Geraldton, but is included in the scope of this EP.
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2.5.2.1 Stand-by vessels:
Any vessels selected will have fuel tank capacity less than 500 m2.
The stand-by vessel’s (SBV’s) emergency role is to assist in;

e the collection of life rafts deployed from CHA,

e the recovery of personnel from life rafts to the SBV,

¢ the recovery of personnel who have directly entered the sea from CHA, and
¢ the transfer of personnel from the field to shore.

When personnel are present on the CHA facility, the SBV will be moored at one of two dedicated
mooring buoys The selection of mooring location will depend upon prevailing conditions.

The SBV is not intended to fight fires occurring on the CHA platform. The adopted philosophy is
that, in the event of a significant fire, personnel will evacuate the facility immediately.

2.5.2.2  Support vessels

Supply operations may be undertaken by a range of different vessels from smaller local supply
boats to larger workboats. It is likely that a larger workboat will be used for the installation and
demobilisation of the HWU and substructure, where lifting of heavier items will take place. Routine
supply vessel operations, such as delivery / removal of drill pipe or change out of the diesel bulk
storage container will more likely be undertaken by these larger vessels with support from the
smaller local vessels, like the current SBV. The larger supply vessel may also remain near the
platform for an extended period to provide additional laydown space, during particular workover
activities.

At times a Dumb Barge may be used in combination with the support vessel (~18 gross tons).

All goods and equipment shall be securely fastened to the deck of the support vessel or barge prior
to leaving the Port Denison harbour.

The CHA facility has numerous radio communications systems, including marine Very High
Frequency (VHF) and handheld Ultra High Frequency (UHF) radios, which are suitable for
communicating with in-field vessels. All supporting vessels will be subject to the requirements of
TEO'’s established marine operations procedure. The vessel offloading point on the north-western
side of the facility will not be changed for workover operations.

2.6 CIliff Head Non Production Phase

As described in Section 1.4, it is expected that the Cliff Head Offshore Operations will transition to
the Non-Production Phase (NPP) within the period covered by this EP. The NPP is the nominal
period between cessation of production and plug and abandonment of the wells at CHA, or,
potentially, repurposing of the facilities. This phase would involve a substantial reduction in overall
activity, however ongoing maintenance for the CHA structure, topsides, crane, pipeline and various
other equipment would remain in order to ensure they are in suitable condition for decommissioning
and removal. The relevant activities are similar to those described in Sections 2.3, 2.4 and 0, but
the frequency of activities may be reduced as outlined below. No new activities will be introduced
during this phase under this EP.

To transition to the NPP, the facilities will be flushed, according to an activity specific work
instruction, to remove liquid hydrocarbons, purged to remove gaseous hydrocarbons and other
hazardous gasses and then either preserved with corrosion inhibited fluid, drained to atmosphere
or preserved with nitrogen, leaving CHA and both pipelines in a safe state pending further
decommissioning activities. There will be no discharges associated with these activities in
Commonwealth waters.
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2.6.1 Platform inspection, maintenance and repair activities

A variety of platform/topside IMR activities will be undertaken during the NPP, as outlined in Table
2-4. Indicative frequencies and durations are provided for impact and risk assessment context. A
more detailed description of these activities is provided in Section 2.3.3. While the activities will be
similar to those carried out during the Operations Phase, the frequency of activities may be reduced

as outlined in Table 2-4.

A support vessel (Section 2.5.2) and helicopter transfers (Section 2.5.1) may be required for some

of these activities.

These methods are well understood and commonly used; they are considered essential for the

safe operation of the topsides and cannot reasonably be avoided.

Table 2-4: NPP Platform IMR activities in Commonwealth waters, with indicative frequencies and

durations

Activity Indicative Frequency Approx. Duration (days) ‘

Inte_grlty |nspe(_:t|0n via NDT, e.g. ultrasonics, Per RBI, 1-5 yearly 1-5

radiography, visual

Surface preparation and painting of piping, As needed 1-10

supports and/or structure

Rope access inspection and maintenance

(painting and blasting, structural work, Per RBI, 1-5 yearly 1-10

conductor inspections etc.)

EEHA inspections and maintenance Annual 1-5
. 3 monthly routine, 1-12 yearly non-

Crane maintenance routine activities 1-5

2.6.2 Pipeline inspection, maintenance and repair activities

A variety of pipeline IMR activities may also be undertaken, as outlined in Table 2-5 using a project
vessel or helicopter (Section 2.5). These methods are well understood and commonly used; they
are considered essential for the safe operation of the pipelines and cannot reasonably be avoided.
Pipeline IMR activities will predominately be performed during daylight hours. However, support
vessels may mobilise and demobilise from the Operational Area during hours of darkness.
Emergency repairs may be required on a 24-hour basis. Indicative frequencies and durations are
provided for impact and risk assessment context. A more detailed description of these activities is
provided in Section 2.4.2. While the activities will be similar to those carried out during the
Operations Phase, the frequency of activities may be reduced as outlined in Table 2-5.

Table 2-5: Pipeline IMR activities during the NPP in Commonwealth waters, with indicative frequencies

and durations

Activit Frequenc Approx. durations (days |

Aerial survey Every 3 months (minimum) 1 day

Visual / Remote operated vehicle

(ROV) surveys As needed 5 days

Free span rectification As needed, typically less than once 10-25 days
every 5 years

Marine growth removal C:arr\Seeded, less than once every 10 10-25 days

Cathodic Protection (CP) inspection

and rectification including Field As needed 5 days

Gradient Survey

Intelligent pig* As needed 5 days

Note *- These activities are completed at ASP, travel internally to the pipeline and do not require actively
entering Commonwealth Waters
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3 Applicable environmental legislation

3.1 Regulatory framework

This section provides a brief summary of the legal framework applicable to the CIliff Head
operations and associated activities. The oil field development is located in both Commonwealth
and State jurisdictions (this EP covers only operational activities in Commonwealth waters). All
activities during operation of the Cliff Head Oil Field will comply with relevant Commonwealth
legislative requirements. The statutory approvals process for the development phase is discussed
in detail in Section 1.5 of the Public Environment Report (PER).

The Cliff Head Oil Field development received approval under the Environment Protection Act 1986
(Ministerial Statement 670) and the Environment Protection and Biodiversity Conservation Act
1999 (EPBC reference: 2003/1300) in February 2005, as well as various subsequent permits.
Table 3-1 below lists all the operating licences.

Table 3-2 provides a summary of the EPBC referral conditions (as amended) and how they are
met in this EP. The key relevant Commonwealth statutes and regulations under which the project
operates are listed below in Table 3-3. Operation in accordance with all legislative requirements
ensures compliance and protection against legislative offences, however in itself does not ensure
high standards of environmental performance and is viewed as setting the minimum environmental
performance benchmark. In developing this Environment Plan, all applicable legislation is reviewed
for the relevant environmental sensitivities covered by international conventions and
Commonwealth legislation. Control measures adopted minimise environmental impacts and risks
to these sensitivities.

10HSEQENVPLOL1 - Revision 10 Page 38 of 484



Cliff Head Offshore Operations Environment Plan

10HSEQENVPLO1 | Revision: 10

Table 3-1: Operating Licences

Licence

Legislation Enacted

Description

Administering
Authorities

Department of

P_roductlon Industry, Science,
Licence Offshore Petroleum & Greenhouse Gas Storage Act 2006 For the operation of the offshore wells Energy and Resources
(WA-31-L)
NOPSEMA

L Department of
P_|peI|ne Industry, Science,
Licence Offshore Petroleum & Greenhouse Gas Storage Act 2006 For the operation of the offshore pipeline in Commonwealth waters Energy and Resources
(WA-12-PL)

NOPSEMA

Table 3-2: EPBC Referral Conditions

Condition
[\[o}

Condition of Approval

The person taking the action must submit, for the Minister's
approval, a plan for managing the offshore impacts of
construction. The plan must include measures to:

a) Design and construct the unmanned wellhead platform
(platform) to allow for the complete removal of structures
and components above the sea floor, and a schedule of
works;

b) Avoid sensitive seabed habitat types in the final selection
of the platform and well locations, plus flowline paths,
including surveys that demonstrate the alignment of the
undersea pipeline and associated anchoring activities
minimises impacts on seagrass meadows;

¢) Avoid impacts on Horseshoe Reef, including information
on the distance of the pipeline from the reef;

d) Manage the impacts on cetaceans, including interaction
procedures for supply and construction vessels;

e) Ensure the environmentally safe use and disposal of
hydrotest water additives and the management of
naturally occurring radioactive material through the use
of anti-scaling chemicals; and

f)  Address the toxicity and biodegradability of drilling fluids,
if low toxicity water-based drilling fluid additives cannot
be used, as well as monitoring impacts on water quality.

Offshore construction may not commence until the plan is
approved. The approved plan must be implemented.

Date of Condition

15/01/2016
(amalgamated
conditions of approval)

Applicable to the
management of this activity

environmental

All construction conditions are not
applicable as construction was conducted

prior to 2006, when production commenced.

Although this condition is specific to
construction, the following are also provided
for in this operations EP

Marine fauna impact caused by noise, light,
physical presence, vessel strikes are
discussed in the EP

Use of chemicals in routine production and
workover activities and impacts of
chemicals spills are discussed in the EP

Selection of drilling fluids is not applicable
to this activity.

Addressed in EP

N/A

6.1.1,6.1.2, 6.1.5,
7.2

734,743,23,24
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Condition
No.

Condition of Approval

Date of Condition

Applicable to the environmental

management of this activity

Addressed in EP

the person taking the action has complied with the conditions of
this Approval.

2 The person taking the action must submit for the Minister's Although this condition is specific to
approval an oil spill contingency plan to mitigate the impacts of construction, Oil spill response is summarised
any hydrocarbon spills. The plan must include an analysis of the 2/05/2005 in the EP and detailed in the CHA Operations
hydrocarbon species, toxicity and biodegradability. Offshore Oil Pollution Emergency Plan 7.3,7.4
construction may not commence until the plan is approved. The (10HSEQENVPL15)
approved plan must be implemented.
3 The person taking the action must submit, for the Minister's This condition is not applicable to offshore
approval, a plan for mitigating the onshore impacts of construction activities included in this EP.
on the Carnaby's Black Cockatoo. The plan must include
measures to:
e minimise the impacts on foraging habitat during pipeline
construction;
e prevent the introduction of invasive species to the area of 7/05/2005 N/A
disturbance, and;
e rehabilitate disturbed native vegetation within the 50m wide
easement along the pipeline route.
Onshore clearing for pipeline construction may not commence
until the plan is approved. The approved plan must be
implemented.
4 At least twelve months before decommissioning of the offshore This condition is not applicable to this activity.
facility, the person taking the action must submit a A separate decommissioning plan will be
decommissioning plan for approval by the Minister that addresses 2/05/2005 submitted as per requirement closer to the end
the removal of structures and components above the sea floor. of field’s life. N/A
Decommissioning may not commence until the plan is approved.
The approved plan must be implemented.
5 On 1 July of each year of construction, the Project Manager, of This condition is not applicable as construction
the person taking the action, must provide a certificate stating that 2/05/2005 has been completed N/A

10HSEQENVPLO1 - Revision 10

Page 40 of 484




Cliff Head Offshore Operations Environment Plan

10HSEQENVPLO1 | Revision: 10

Condition
No.

Condition of Approval

The person taking the action may choose to revise a management

Date of Condition

Applicable to the environmental

management of this activity

Addressed in EP

To avoid any doubt, this condition does not affect any operation of
conditions 6 and 6A in the period before the day the notice is
given.

At the time of giving the notice the Minister may also notify that for
a specified period of time that condition 6 does not apply for one
or more specified plans required under the approval.

6 L = This activity is now managed under the
plan approved by the Minister under conditions 1, 2, 3 and 4 jurisdiction of NOPSEMA and therefore must
without submitting it for approval under section 143A of the EPBC be accepted prior to implementation. Following
Act, if the taking of the action in accordance with the revised plan EP acceptance, changes to the EP and OPEP
would not be likely to have a new or increased impact. If the will be made in accordance with the
person taking the action makes this choice, they must: Management of Change Procedure (MoC)
i notify the Department in writing that the approved plan (10HSEQGENPC18).
has been revised and provide the Department with an 15/01/2016 8.9
electronic copy of the revised plan;
ii. implement the revised plan, program or strategy from the
date that the plan is submitted to the Department; and
iii. for the life of this approval, maintain a record of the
reasons the person taking the action considers that
taking the action in accordance with the revised plan
would not be likely to have a new or increased impact.
6A The person taking the action may revoke their choice under This activity is now managed under the
condition 6 at any time by notice to the Department. If the person jurisdiction of NOPSEMA and therefore must
taking the action revokes the choice to implement a revised plan, be accepted prior to implementation. Following
without approval under section 143A of the Act, the plan approved | 15/01/2016 EP acceptance, changes to the EP and OPEP 8.9
by the Minister must be implemented. will be made in accordance with the
Management of Change Procedure (MoC)
(1OHSEQGENPC18).
6B If the Minister gives a notice to the person taking the action that This activity is now managed under the
the Minister is satisfied that the taking of the action in accordance jurisdiction of NOPSEMA and therefore must
with the revised plan would be likely to have a new or increased be accepted prior to implementation. Following
impact, then: EP acceptance, changes to the EP and OPEP
. " . will be made in accordance with the
i. Condition 6 does not apply, or ceases to apply, in Management of Change Procedure (MoC)
relation to the revised plan; and (LO0HSEQGENPC18)
ii. The person taking the action must implement the plan '
approved by the Minister. 15/01/2016 8.9
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Condition
No.

Condition of Approval

Date of Condition

Applicable to the environmental

management of this activity

Addressed in EP

2014; and
b) either:
i. is in force under the OPGGS Environment
Regulations; or
ii. has ended in accordance with regulation 46 of
the OPGGS Environment Regulations.

6C Conditions 6, 6A, and 6B are not intended to limit the operation of This activity is now managed under the
section 143A of the EPBC Act which allows the person taking the jurisdiction of NOPSEMA and therefore must
action to submit a revised plan to the Minister for approval. be accepted prior to implementation. Following
15/01/2016 EP acceptance, changes to the EP and OPEP 8.9
will be made in accordance with the
Management of Change Procedure (MoC)
(1O0HSEQGENPC18).
7 Note: Condition 7 was revoked on the date of this consolidated N/A
notice 7/05/2005 N/A
8 If, at any time after five years from the date of this approval, the This condition is not applicable as construction
Minister notifies the person taking the action in writing that the activities have been completed.
Minister is not satisfied that there has been substantial
commencement of construction of the Cliff Head Development, 7/05/2005 N/A
construction of the Cliff Head Development must not thereafter be
commenced.
9 A plan required by condition 1, 2 or 4 is automatically deemed to Following acceptance of this EP, this condition
have been submitted to, and approved by, the Minister if the is considered to have been met
measures (as specified in the relevant condition) are included in
an environment plan (or environment plans) relating to the taking
of the action that:
a) was submitted to NOPSEMA after 27 February 15/01/2016 This EP
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Condition
No.

Condition of Approval

Date of Condition

Applicable to the environmental
management of this activity

Addressed in EP

taking of the action, the person taking the action must comply with
those measures as specified in that environment plan.

9A Where a plan required by condition 1 or 2 has been approved by Following acceptance of this EP, this condition
the Minister and the measures (as specified in the relevant is considered to have been met and this EP is
condition) are included in an environment plan (or environment the in force approval for the activity
plans) that:
a) was submitted to NOPSEMA after 27 February 2014;
and
b) either: 15/01/2016 This EP
i. is in force under the OPGGS Environment
Regulations; or
ii. has ended in accordance with regulation 46 of the
OPGGS Environment Regulations,
the plan approved by the Minister no longer needs to
be implemented.
9B Where an environment plan, which includes measures specified in This EP is implemented as described, and
the conditions referred to in conditions 9 and 9A above, is in force environmental performance is measured
under the OPGGS Environment Regulations that relates to the 15/01/2016 regularly, and reported annually. 9.3.1.2
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Table 3-3: Key Commonwealth Legislation

Legislation

Applicability to Operational Activities

International Convention Enacted

Administering

Authority

Addressed in EP

Air Navigation Act 1920 6 — Potential
. — . Environmental
e Air Navigation Regulations impacts: Planned
1947 Activities
e Air Navigation (Aerodrome 7 _ Potential

Flight Corridors) Regulations
1994

Environmental

This Act relates to the management of air navigation. N/A Civil Aviation impacts: Unplanned

¢ Air Navigation (Aircraft Safety Authority | ativities
Engine Emissions)
Regulations 1995
e Air Navigation (Aircraft
Noise) Regulations 1984
e Air Navigation (Fuel Spillage)
Regulations 1999
Australian 6 — Potential
. . Radiation Environmental
Australian Radiation Protection This 'IA‘Ct re(ljatre:s o the protet;tlﬁn of the health ?nd s?]fetﬁ/ of ful / Protection and Impacts: Planned
and Nuclear Safety Act 1998 people, and the protection of the environment from the harmful | N/A Nuclear Safety Activities
effects of radiation.
Agency
(ARPANSA)

6 — Potential
Environmental
impacts: Planned

Industrial Chemicals
(Notification and Assessment

Act) 1989 This Act creates a national register of industrial chemicals. The Parliamentary

] ) Act also provides for restrictions on the use of certain N/A Secretary for Activities
¢ Industrial Chemicals chemicals which could have harmful effects on the Health and _ ,
(Notification and i t or health Adoi 7 Eotentlal
Assessment) Regulations environment or heath. geing Environmental
1990 impacts: Unplanned

Activities
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Legislation

Applicability to Operational Activities

International Convention Enacted

Administering
Authority

Addressed in EP

Offshore Petroleum &
Greenhouse Gas Storage Act
2006

e  Offshore Petroleum &
Greenhouse Gas
(Environment) Regulations
2023

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

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

The Offshore Petroleum and Greenhouse Gas Storage
(OPGGS) Act 2006 addresses all licensing, health, safety,
environmental and royalty issues for offshore petroleum
exploration and development operations extending beyond
the 3 nautical mile limit. The OPGGS (Environment)
Regulations ensure that petroleum activities are undertaken in
an ecologically sustainable manner and in accordance with an
environmental plan which has appropriate environmental
performance objectives, standards and criteria.

N/A

NOPSEMA

6 — Potential
Environmental
impacts: Planned
Activities

7 — Potential
Environmental
impacts: Unplanned
Activities

Environment Protection &
Biodiversity Act 1999

Environment Protection and
Biodiversity Conservation
Amendment Regulations 2006

This Act focuses on environmental matters of National
Significance, streamlines the Commonwealth environmental
assessment and approval process and provides an integrated
system for biodiversity conservation and management of
protected areas. Matters of national environmental
significance are world heritage properties; RAMSAR
wetlands; listed threatened species and communities;
migratory species under international agreements; nuclear
actions and the commonwealth marine environment.

Sensitive species contained within the associated international
conventions enacted by this legislation have been identified
within this EP.

While the Environment Regulations under the OPGGS Act
(see below) manage day to day petroleum activities and apply
to any activity that may have an impact on the environment,
the EPBC Act (Chapter 4) regulates assessment and approval
of proposed actions that are likely to have a significant impact
on a matter of National Environmental Significance (NES).
Actions that are likely to have a significant impact on a matter
of NES require approval by the Commonwealth Environment
Minister; the assessment process is administered by the
Department of the Environment, Water, Heritage and the Arts.
The EPBC Act does not replace the need for an Environment
Plan to be approved under the OPGGS (Environment)
Regulations before an action can proceed.

e 1992 Convention on Biological
Diversity & Agenda 21

e Convention on International Trade

in Endangered Species of Wildlife
and Flora 1973 (CITES)

e Japan/Australia Migratory Birds
Agreement 1974 (JAMBA)

e China/Australia Migratory Birds
Agreement 1974 (CAMBA)

¢ Republic of Korea Migratory Birds
Agreement 2006 (ROKAMBA)

e USSR-Australia Migratory Bird
Agreement

e Convention on Wetlands of
International Importance
especially waterfowl habitat 1971
(RAMSAR)

e International Convention on
Whaling 1946

e Convention on the Migratory
Species of Wild Animals (Bonn
Convention) 1979

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

NOPSEMA

3 — EPBC Referral
conditions

6 — Potential
environmental
impacts (to MNES)

7 — Potential
unplanned impacts
(to MNES)
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Administering

Addressed in EP

Legislation Applicability to Operational Activities International Convention Enacted Authority
Environment Protection (Sea c " the P i ¢ N/A — no planned
Dumping) Act 1981 Act prevents the deliberate disposal of wastes (loading, onvention on the Frevention o waste disposal to
” ) . S . . Marine Pollution by dumping of waste sea
e Environment Protection dumping, and incineration) at sea from vessels, aircraft, and & other materials 1972 (London DCCEEW
(Sea Dumping) Regulations | platforms. Convention) MARPOL
1983
Facilitates international cooperation and mutual assistance in 7.4 — Vessel spills
. . preparing and responding to a major oil spill incident and International Convention on Oil Australian
Australian Maritime Safety . L : o
Authority Act 1990 encourages countries to develop and maintain an adequate Pollution (Preparedness, Response Maritime Safety
y capability to deal with oil pollution emergencies. Requirements | and Cooperation) 1990 (OPRC) Authority (AMSA)
are given effect through AMSA.
e Convention on Conservation of 7.2,7.3,7.4 — Spills
Nature in the South Pacific (APIA (entrained oil may
Convention) 1976 reach shipwrecks)
Underwater Cultural Heritage Protect_s the herlta_ge values of shipwrecks and re!lcs that . Aust-Ne_therIands Agreer_nent
have lain in territorial waters for 75 years or more. It is an concerning old Dutch Shipwrecks | DCCEEW
Act 2018 : . .
offence to interfere with any shipwreck covered by the Act 1972
e Convention on the Protection of
the Underwater Cultural Heritage
2001
Ozone Protection & Synthetic 6.1.6 — Atmospheric
Greenhouse Gas Management emissions
Act 1989 . . e MONTREAL Protocol
. Regulates the manufacture, importation and use of ozone DCCEEW
¢ Ozone Protection and depleting substances. e UN Framework Convention on
Synthetic Greenhouse Gas Climate Change 1992
Management Regulations
1995
Natural 6.1.6 — Atmospheric
Council develops (in conjunction with other state authorities) I\R/Iea;(;urecrfwsent emissions
through the Intergovernmental Agreement on the Environment Ministgerial
National Environment Protection | (IGAE) on consistent environmental standards to be adopted :
: . . N/A Council
Council Act 1994 between states. These requirements take the form of National (NRMMC)/
Environment Pollution Measures (NEPM’s) such as National Environment
Pollutant Inventory (NPI). Protection &
Heritage Council
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Legislation

Applicability to Operational Activities

International Convention Enacted

Administering
Authority

Addressed in EP

This Act and Regulations provide for the implementation of

6.1.6 — Atmospheric

National Environment Protection | National Environment Protection Measures (NEPMs) to emissions
Measures (Implementation) Act | protect, restore and enhance the quality of the environment in )
1998 Australia and ensure that the community has access to Natl_onal
«  National Environment relevant and meaningful information about pollution. The N/A E?c;/tltre?:g?nem
Protection Measures National Environment Protection Council has made NEPMs c i
(Implementation) relating to ambient air quality, the movement of controlled ounci
Regulations 1999 waste between states and territories, the national pollutant
inventory, and used packaging materials
This Act authorises the Commonwealth to take measures for International Convention relating to 6_-2-1 — Vessel
Protection of the Sea (Powers of | the purpose of protecting the sea from pollution by oil and Intervention on the High Seas in AMSA discharges
Intervention) Act 1981) other noxious substances discharged from ships and provides | Cases of Qil Pollution Casualties 7.4 — Vessel spills
legal immunity for persons acting under an AMSA direction. 1969.
Protection of the Sea 6.2.1 — Vessel
(Prevention of Pollution from discharges
Ships) Act 1983 6.1.6 — Atmospheric
Protection of the Sea emissions
(Prevention of Pollution from 7.1 — Introduction of
ships) (Orders) Regulations IMS (ballast water)
1994. .
. . 7.4 — Vessel spills
* Mann_e order 91 ) Marln_e International Convention for the
pollution prevention—oil Prevention of Pollution from Ships AMSA
e Marine order 93 - Marine [MARPOL 73/78] provisions and
pollution prevention— Requlates shio-related tional activit d invok unified interpretations of the articles, | Department of
noxious liquid substances gu nip-relate foEera lona’ activities an |nv|o s protocols and Annexes of MARPOL | !nfrastructure,
Marine order 94 - Marine cgrtam requwemgnts 0 t_e MARPOL convention relating to _ 73/78, including the incorporation of Transport,
* discharge of noxious liquid substances, sewage, garbage, air all of the amendments that have been Regional

pollution prevention—
packaged harmful
substances

e Marine order 95 - Marine
pollution prevention—
garbage

e Marine order 96 - Marine
pollution prevention—
sewage

e Marine order 97 - Marine
pollution prevention—air
pollution

pollution etc.

adopted by the MEPC and have
entered into force, up to and including
the 2000 amendments (as adopted by
resolution MEPC.89(45))

Development,
Communications
and the Arts
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Legislation

Applicability to Operational Activities

International Convention Enacted

Administering
Authority

Addressed in EP

Maritime Legislation
Amendment (Prevention of Air
Pollution from Ships) Act 2007

MARPOL Convention

Protection of the Sea (Harmful
Anti-fouling Systems) Act 2006

e  Marine order 98-(Marine
pollution-anti-fouling
systems)

Regulates the use of harmful anti-fouling systems employed on
vessels and their effects on the marine environment.

International Convention on the
Control of Harmful Anti-fouling
Systems on Ships, 2001

Department of
Infrastructure,
Transport,
Regional
Development,
Communications
and the Arts
/AMSA

7.1 — Introduction of
IMS

National Greenhouse and
Energy Reporting Act 2007

e National Greenhouse and

Introduces a single national reporting framework for the
reporting and dissemination of information about greenhouse

N/A

Clean Energy

6.1.6 — Atmospheric
Emissions

Energy Reporting gas emissions, greenhouse gas projects and energy use and Regulator
(Safeguard Mechanism) production of corporations.
Rule 2015
This Act provides the Commonwealth with powers to take 7.1 — Introduction of
measures of quarantine, and implement related programs as IMS
are necessary, to prevent the introduction of any plant, animal,
organism or matter that could contain anything that could
Biosecurity Act (2015) threaten Australia’s native flora and fauna or natural
e Quarantine Regulations environment. The Commonwealth’s powers include powers of Commonwealth —
2000 entry, seizure, detention and disposal. International Convention for the Department of
This Act includes mandatory controls on the use of seawater Prevention of Pollution from Ships Agriculture,

e Biosecurity Regulations 2016

e Australian Ballast Water
Management Requirements
2020

as ballast in ships and the declaration of sea vessels voyaging
out of and into Commonwealth waters. The Regulations
stipulate that all information regarding the voyage of the vessel
and the ballast water is declared correctly to the quarantine
officers.

Requirement observed within practices developed for vessels
during international transits.

Ballast Water & Sediments, 2004

Fisheries and
Forestry (DAFF)

The National Greenhouse and

The NGER Act manifests a mandatory corporate reporting

Federal

6.1.6 — Potential
environmental

Energy Reporting Act (NGER system for GHG emissions, energy consumption and N/A Parliament (for impacts and
Act) production. NGER) mitigation measure:
Planned Activities
Allows for the recognition of native title through a claims and National Native 6.1.4 — Interference
Native Title Act 1993 remediation process and also sets up regimes for obtaining N/A with other sea users

interests in land or waters where native title may exist.

Title Tribunal

10HSEQENVPLO1 - Revision 10

Page 48 of 484




Cliff Head Offshore Operations Environment Plan 10HSEQENVPLO1 | Revision: 10

Administering Addressed in EP

Legislation Applicability to Operational Activities International Convention Enacted Authority

Navigation Act 2012 A number of Marine Orders enacted under this Act apply N/A 6.1.4 — Interference
directly to offshore petroleum exploration and production with other sea users
activities. Those potentially applicable to the Project include: 7.4.1 — Vessel
e Marine Orders — Part 12: Construction — subdivision and collision

stability, machinery and electrical installations;

e Marine Orders — Part 21: Safety of navigation and
emergency procedures;

e Marine Orders — Part 30: Prevention of collisions; AMSA

e Marine Orders — Part 47 — Offshore Industry units; (operational)

e Marine Orders — Part 50: Special purpose ships; Department of

e Marine Orders — Part 57: Helicopter Operations; !Pfrastructure,

ransport,

e Marine Orders — Part 59: Off-shore industry vessel Regional
operations; Development,

e Marine Orders - Part 91: Marine pollution prevention—oil; Communications,

e Marine Orders - Part 93: Marine pollution prevention— and the Arts

noxious liquid substances;

e Marine Orders - Part 94: Marine pollution prevention—
packaged harmful substances;

e Marine Orders - Part 96: Marine pollution prevention—

sewage; and
e Marine Orders - Part 97: Marine pollution prevention—air
pollution.
viation transport associated wi e Project will comply wi L .1 — Operational
Civil Aviation Act 1988 Aviation transport iated with the Project will comply with | N/A Civil Aviation 6.1 — Operational
this Act. . activities (helicopter
Safety Authority use)
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3.2 International Conventions

Relevant international conventions include:

Australia and Kyoto Protocol.

Australia and Paris Agreement.

The International Convention for the Prevention of Pollution from Ships (MARPOL 73/78).
International Convention for the Safety of Life at Sea (SOLAS) Convention.

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

International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers (STCW) Convention.

Minamata Convention on Mercury 2019.

3.3 Other Guidelines

A range of industry guidelines for petroleum activities have been developed by industry and
regulatory bodies that are considered to represent good industry practice in the petroleum industry.
These guidelines have no legislative force and are intended to provide industry guidance. The
following were reviewed during development of this EP:

Australian Ballast Water Management Requirements (DAWR, 2020).

Australian Biofouling Management Requirements (Commonwealth of Australia, 2022).
Australian Petroleum Production and Exploration Association (APPEA) Code of
Environmental Practice (2008).

Australian Pipelines and Gas Association (APGA) Code of Environmental Practice. Onshore
Pipelines, Rev 4 (2017).

Biosecurity Arrangements for Vessels Arriving into Australian Ports (DAFF, 2012).
Consultation Guidance Note (for the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009) (DMP, 2012).

Department Of Primary Industries and Regional Development Biofouling Biosecurity Policy,
2017.

Department of Industry, Science, Energy and Resources. Guideline: Offshore Petroleum
Decommissioning (DolISER, 2022).

NOPSEMA Guidance Note N-03000-GL926: Notification and Reporting of Environmental
Incidents - Rev 4 February 2014.

National Biofouling Management Guidelines for the Petroleum Production and Exploration
Industry (Commonwealth of Australia, 2009).

Western Australian Marine Pest Management Guidelines (WA DoF, 2012).

NOPSEMA Guidance note N-04750-GN1344 A339814 - Environment Plan Content
requirements — 11/09/2020.

NOPSEMA Guidance note N-04750-GN1488 A382148 — Qil Pollution Risk Management —
07/07/2021.

NOPSEMA Guideline N-06800-GL1887 A705589 — Consultation with Commonwealth
agencies with responsibilities in the marine area — 29/03/2022.

NOPSEMA Guideline N-04750-GL2086 A900179 — Consultation in the course of preparing
an environment plan — 15/12/2022

NOPSEMA Considerations for five-year environment plans revisions — Information Paper
IP1764 - 14/01/2021.
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e NOPSEMA Policy N-00500-PL1959 A800981 - Section 270 Consent to surrender title -
NOPSEMA advice 30/06/2022.

e NOPSEMA Policy 30/06/2022 — Section 572 Maintenance and removal of property —
NOPSEMA advice 09/12/2022.

e NOPSEMA Information Paper N-00500-IP2002 A816565 - Planning for proactive
decommissioning — 16/12/2021.

e NOPSEMA Complying with Your Decommissioning Obligations — Brochure (NOPSEMA,
2021).

e NOPSEMA Decommissioning Compliance Strategy.

¢ NOPSEMA Decommissioning Compliance Plan.

o NOPSEMA Information Paper N-04750-1P1899 A715054 — Reducing marine pest biosecurity
risks through good practice biofouling management —13/07/2021.

e Technical guidelines for preparing contingency plans for marine and coastal facilities.
Australian Maritime Safety Authority (AMSA, January 2015).
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4 Description of the environment
4.1 Environment that may be affected (EMBA)

For the purposes of this EP, the Operational Area includes the CHA platform and the pipeline up
to the State waters boundary, including a 500 m exclusion zone around the platform and 500 m
Operational Area either side of the pipeline. The Environment that May Be Affected (EMBA)
encompasses the area that could be affected by unplanned events and is derived from modelling
of worst-case hydrocarbon spill scenarios. For conservatism, the worst-case scenario, in terms of
the extent of area effected, is used to define the EMBA.

Two credible spill scenarios were identified to help inform the environment that may be affected
(EMBA) as outlined in Table 4-1 below, with the worst case scenario shown in Figure 4-1. In this
scenario, entrained diesel (exceeding 100 ppb) has a 1% probability of occurring up to 150 km
from the source (the CHA platform) and therefore a buffer of 150 km around the CHA platform was
used to define the highly conservative EMBA.

Further details of hydrocarbon spill scenarios, including justification of modelling inputs, thresholds,
risks and management controls are discussed in Section 7.3.

Table 4-1: Worst case credible hydrocarbon spill scenarios associated with CHA operational activities
used to define the EMBA

Incident ?;S;tance Worst Case Release Worst case extent? Section

Pipeline leak Crude: 97 m®

(corrosion related - Surface oil mav be

undetected between (0.192 m3/hour over 21 y

L . Crude encountered up to 31.6 km |7.3.3

pipeline surveillance days) from the source (>1 g m?)

programme every 21 9

days)
~500m2 Entrained oil may be found

Vessel tank rupture Diesel up to 150 km from the source [7 4.1
(3 hours) (>100 ppb)

2 Distance estimated from figures provided in the Qil Spill Trajectory Modelling Report, see Section 7 for more detail
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been verified by ERM and it may not be to scale Unless expressly
agreed otherwise, this figure is intended as a quide only and ERM does

Figure 4.1: Environment that May be Affected
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4.2 Regional setting

The Operational Area is in nearshore continental shelf waters within the Southwest Shelf Transition
provincial scale bioregion, which is part of the wider South West Marine Region (SWMR) (Figure
4.2). The Southwest Shelf Transition bioregion consists almost entirely of continental shelf waters
(>99%), with a mean water depth of 41 m. This mesoscale bioregion is comprised of two provincial
scale bioregions:

e Abrolhos Islands: includes the Houtman Abrolhos island groups, which support diverse biota

e Central West Coast: includes the majority of the mesoscale bioregion, consisting of
continental shelf waters, including unconsolidated sandy sediments, banks, shoals and
limestone reefs.

The region includes a number of inshore lagoons, a smooth inner shelf plain, a series of shore
ridges, and steep, narrow outer shelf. The surface ocean circulation is strongly influenced by the
Leeuwin Current as it pushes low nutrient, low salinity sub-tropical water southward along the
western edge of the continental shelf.

The region is relatively sparsely populated along the coast, with the largest population centre at
Geraldton (78 km north of Operational Area). The region supports an economy that contains
sectors such as oil and gas, mining, construction, primary industries (including commercial fishing)
and service industries.

E)

North-west
Marine Region

Temperate East
Marine Region

ws
ol

South-east
Marine Reglon

Figure 4.2: Marine regions of Australia, the South-west Region is shown in yellow (DoE 2012)
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4.3 Physical environment

4.3.1 Climate

The oil field is within a region that has a Mediterranean type climate characterised by seasonal
patterns of hot, dry summers and mild, wet winters, with a low number of rain days. The highest
temperatures occur in January and February (19.2 to 32.4 °C) while the lowest temperatures occur
in August (8 to 19.5 °C). These temperatures have a much smaller range compared to those on
the mainland: the summer temperature is typically a degree cooler, while winter temperatures are
considerably warmer. This is due, in part, to the Leeuwin Current which flows southward from more
tropical waters. There is a dominant winter rainfall with approximately 86% of annual rainfall
occurring between April and September; the wettest month is June where over 100 mm can be
expected to fall. During summer months, rainfall is uncommon with only 70 mm expected between
October and March (Pearce, 1997).

Winds over the region are relatively strong (mean 12—-16 knots; maximum 30-35 knots) and are
most frequently from the northwest during the summer months (September to February) and from
the southeast during the winter months (May to July). March, April and August are transitional
months where the wind can be from either the northwest or southeast (Figure 4.3). In addition to
these seasonal wind trends, there is a daily pattern of land breezes in the morning, followed by the
onset of south-westerly sea breezes in the afternoon. The pattern is caused by temperature
differences between land and ocean (Pearce, 1997).

Three classes of storm have been identified for the region; 1) brief squalls which may occur
between December and April 2) tropical cyclones in the area occur roughly one in every three
years and are most common between January and April; these can generate potential destructive,
extremely high wind speeds, and 3) extra-tropical cyclones which occasionally pass south of
Geraldton during winter. These winter gales can generate gusts of up to 35 m per second (126
km/hr), initially from the northwest and gradually moving around to southerly as the cyclone passes
through the area (Pearce, 1997).
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RPS Data Set Analysis
Wind Speed (knots) and Direction Rose (All Records)

Longitude = 114.87°E, Latitude = 29.45°S
Analysis Period: 01-Jan-2010 to 31-Dec-2019
Summer Winter
North North
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: k3 £ { 2 g
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50 50
South South

Color Key [Wind Speed (knots)] :
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*Calm defined as < 0.01

Figure 4.3: Monthly wind rose plots for the closest node CHA. Data is based on modelled
conditions between 2010-2019 (inclusive). Source: RPS, 2022

4.3.2 Hydrology and oceanography

Water circulation in the area is primarily influenced by wind-driven currents, although localised
wave-forced currents may occur around the shallow reefs, particularly during large swell events.
The currents at the surface to mid-depth have typical mean speeds of 0.08 to 0.15ms-1 and near
the seabed this is reduced to 0.06 to 0.1ms-1. The currents run mostly parallel to the local
bathymetry/shoreline (WNI, 2000). As a result of the strong land/sea breezes, seas are slightly
greater than swell in summer. Oceanic swells predominantly arrive from the southwest during
summer. The mean swell height ranges from 0.9 to 1.3m with associated maximums of 1.7 to 3.5m;
and mean periods of 12 to 16 seconds. Typical annual mean sea heights are 0.5 to 1.2m with
associated maximums of 1.5 to 2.5 m and mean periods of 4 to 7 seconds (WNI, 2000).

The Leeuwin Current is the dominant oceanic current in the region. It draws warm, low salinity
water of tropical origin southwards along the coast of Western Australia (Figure 4.4). This current
flows all year round but is strongest during the southern hemisphere winter. In general, the Leeuwin
current runs along the shelf break, although meanders, occasionally passing well out at sea and
sometimes close to the shelf. Although the current is predominantly southerly, Shark Bay and the
Houtman Abrolhos act together as a topographical trigger for the formation of eddies. This means
that the northern area can experience currents from any direction, even when the current is flowing
strongly (McClathie et al., 2006). The Leeuwin Current is weakest in summer (November to March)
when winds blow from the south. Typically, the current and its eddies are about 1 knot (0.5 m/s)
(Pearce, 1997).
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Figure 4.4: Regional oceanography and surface currents that dominate the waters off Western

Australia

4.3.3 Water and Sediment quality

The waters of the temperate coastal ecosystems of Western Australia in the vicinity of Cliff Head
A platform are nutrient poor as a result of both low riverine inputs and the absence of significant
upwelling of nutrient rich waters from the deeper ocean (Pearce, 1997). Low concentrations of
dissolved inorganic nitrogen limit biological productivity which, as a result, are characterised by a
low standing crop of plankton and high-water clarity. Primary production in these ecosystems is
driven by benthic plant communities, typically consisting of extensive macroalgal communities and
perennial seagrass meadows. The relatively shallow coastal waters in the Operational Area are
well mixed due to the prevailing metocean conditions and bathymetry, resulting in high levels of
dissolved oxygen and little density stratification.

Water and sediment quality monitoring within and surrounding the Operational Area indicates that
water and sediment quality is high. Water and sediment quality at monitoring sites adjacent to the
pipeline were found to be high, with results below the relevant ANZECC & ARMCANZ (2000)
trigger levels for all tested analytes, including metals and hydrocarbons (BMT Oceanica, 2015).

4.4 Values and sensitivities

4.4.1 Matters of National Environmental Significance

To determine the presence of Matters of National Environmental Significance (MNES), two
searches of the EPBC Protected Matters Search Tool (PMST) were undertaken, one for the
Operational Area (as defined Figure 2.1) and one for the EMBA (as defined by the area presented
in Figure 4.1). The results of the two searches are provided in Appendix B.

Additional information on these MNES are provided in subsequent sections of this chapter.
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4.4.2 Key ecological features

Key Ecological Features (KEFs) are areas of the marine environment that based on current
scientific understanding, are considered to be of regional importance for either the region's
biodiversity or ecosystem function and integrity. KEFs that overlap with either the Operational Area
or/and the EMBA are discussed in Table 4-2 below and shown in Figure 4.5).

Table 4-2: Key Ecological Features overlapping the Operational Area or EMBA

Key

Ecological
Feature

Distance from
Operational
Area

Description

Relevant Concerns

Consists of a ridge comprised of a submerged
shoreline from a glacial period when sea levels

environment
surrounding the
Houtman
Abrolhos islands

of Operational
Area

Within EMBA

Ancient 60 km west of were lower. The ancient coastline between 90 and
coastline Operational Area | 120 m may host relatively high benthic biodiversity ?gngfr\‘/?gto?éﬁz:res of
between 90 and o and be associated with increased productivity
120 m depth Within EMBA (DSEWPAC (Department of Sustainability, concemn
Environment, Water, Population and Communities)
2012a)
The Houtman Abrolhos islands host a unique mix
of temperate and tropical species, facilitated by the
Commonwealth transport of relatively warm water and tropical
marine 80 km north-west | |arvae southwards by the Leeuwin Current . The

islands host significant aggregations of breeding
seabirds, supporting over one million breeding
pairs, and include a range of benthic habitats and
associated fisheries resources (DoFWA
(Department of Fisheries Western Australia) 2012,
DSEWPAC, 2012a).

Oil pollution — of
potential concern

Commonwealth
marine
environment
within and
adjacent to the
west coast
inshore lagoons

Overlaps
Operational Area

Within EMBA

The west coast inshore lagoons KEF covers
~1,761 km? and includes areas that are important
for benthic productivity, and breeding and nursery
aggregations for many temperate and tropical
marine species (McClatchie et al., 2006). The
lagoons are dominated by seagrass and epiphytic
algae, which provide habitat and food for many
marine species (directly and indirectly). Seagrass
meadows occur in more sheltered areas and in the
inter-reef lagoons along exposed sections of the
coast while emergent reefs and small islands
create a diverse topography. This mix of sheltered
and exposed environments forms a complex
mosaic of habitats.

The lagoons are also important areas for the
recruitment of commercially and recreationally
important fishery species, including western rock
lobster. Extensive schools of migratory fish visit the
area annually, including herring, garfish, tailor and
Australian salmon (McClatchie et al., 2006).

Oil pollution — of
potential concern

Invasive marine species
— of potential concern

Perth Canyon
and adjacent
shelf break, and
other west coast
canyons

105 km south-
west of
Operational Area

Within EMBA

The Perth Canyon is the largest known undersea
canyon in Australian waters. Deep ocean currents
rise to the surface, creating a nutrient-rich cold-
water habitat attracting 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 (DSEWPAC, 2012a)

Oil pollution - of potential
concern
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Key Distance from

Ecological Operational Description Relevant Concerns
Feature Area

Small pelagic fish are an important component of
pelagic ecosystems, providing a trophic link
between primary production and higher predators,
such as other fish, sharks, seabirds, seals and

\é\éenf;er;gl slope 61 km south-west | cetaceans. Fluctuations in abundance of small
and associat(gd of Operational pelagic fish have serious implications for the Oil pollution — of
fish Area functioning of pelagic ecosystems of the SWMR potential concern
communities Within EMBA _(DSEWPAC, 201_2a). Thls_ species group, which

includes 10 species (sardine, scaly mackerel,

Australian anchovy, round herring, sandy sprat,

blue sprat, jack mackerel, blue or slimy mackerel,

red bait and saury).

Covers a considerable portion (~40,000 km?) of

continental shelf waters on the lower west coast of
Western rock Overlaps Western Australia and was established in Oil pollution — of
lobster Operational Area | recognition of the presumed ecological role played otgntial concern

Within EMBA by the western rock lobster (Panulirus cygnus) in P

shelf waters . For additional information on the
western rock lobster refer to Section 4.7.4.
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Figure 4.5: Key Ecological Features overlapping the Operational Area and EMBA
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4.4.3 Protected areas

The EPBC Protected Matters Database searches did not indicate that there were any conservation
areas overlapping with the Operational Are. However, the Operational Area is 48 km to south of
the Abrolhos Australian Marine Park (AMP), 228 km from the Two Rocks AMP and 80 km from the
Jurien AMP, which overlap with the EMBA. Additionally, the Operational Area is 97 km from the
state managed Abrolhos Islands’ Fish Habitat Protection Area declared under the WA Fish
Resources Management Act and 68 km to the Jurien Bay State Marine Park (Figure 4.7). A
description of the key values and IUCN category of protected areas overlapping the EMBA is
provided in Table 4-3 below. Table 4-4 outlines the IUCN principles for the different categories
and describes how these principles have been addressed in this EP.
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Figure 4.6: Protected areas overlapping the EMBA
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Table 4-3: Protected areas in the vicinity of the EMBA

Distance from
Reserve Operational IUCN Categories* Key Values

Area (km)

Australian Marine Parks (AMPSs)

Key ecological features:

¢ The Commonwealth marine environment within and adjacent to the west-coast inshore lagoons - an area
that is regionally important for enhanced benthic productivity, including macroalgae and seagrass
communities, and breeding and nursery aggregations for many temperate and tropical marine species

e  Western rock lobster (valued as a species that plays a regionally important ecological role) - plays an
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 Ancient coastline between 90 m and 120 m depth - high benthic biodiversity and productivity occur
where the ancient coastline forms a prominent escarpment

VI - Multiple use zone Biologically important areas within the Marine Park include foraging habitat for seabirds and Australian sea
(867 km?) lions, a migratory pathway for humpback and pygmy blue whales, and a calving buffer area for southern right
whales.

Two Rocks 228 south

The South-West Aboriginal Land and Sea Council is the Native Title Service Provider for the South-west
region.

Social and economic values:

e Tourism

e  Commercial fishing

e Recreation — including fishing and scientific research
(Director of National Parks 2018):
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Distance from
Reserve Operational IUCN Categories* Key Values

Area (km)

Environmental values and sensitivities include:

Important foraging areas for the:

e Australian lesser noddy

e northernmost breeding colony of the Australian sea lion

e common noddy, wedge-tailed shearwater, bridled tern, Caspian tern and roseate tern.
Important migration habitat for the protected humpback whale

Second largest canyon on the west coast, the Houtman Canyon

Examples of the northernmost ecosystems of the Central Western Province and South-west Shelf Transition
(including the Central West Coast meso-scale bioregion)

Examples of the deeper ecosystems of the Abrolhos Islands meso-scale bioregion

Examples of the shallower, southernmost ecosystems of the Central Western Shelf Province provincial

VI - Special purpose bioregion including the Zuytdorp meso-scale bioregion

Abrolh 48 north- . L .
brolhos 8 north-west zone (5729 km?) Examples of the deeper ecosystems of the Central Western Transition provincial bioregion

Examples of diversity of seafloor features including: southern most banks and shoals of the North-west
region; deep holes and valleys; slope habitats; terrace and shelf environments

Six key ecological features:
¢ Commonwealth marine environment surrounding the Houtman Abrolhos Islands (high biodiversity,
breeding and resting aggregations)

e Demersal slope and associated fish communities of the Central Western Province (communities with high
species diversity)

e Meso-scale eddies (high productivity, feeding aggregations)
o *West-coast canyons (high productivity, feeding aggregations)
e Western rock lobster habitat (species with an important ecological role)

e Wallaby Saddle - a unique seafloor feature that supports aggregations of baitfish and attracts large
pelagic predators including sperm whales.

(Director of National Parks 2018):
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Distance from

Reserve Operational IUCN Categories* Key Values

Area (km)

Environmental values and sensitivities:

a) Important foraging areas for the:

e soft-plumaged petrel

e Australian sea lion

e White shark

e roseate tern, bridled tern, wedge-tailed shearwater, and common noddy.

VI - Special purpose b) Important migration habitat for the protected humpback whale

Jurien 80 south zone (1820 km2)

c) Examples of the ecosystems of two provincial bioregions: the central part of the South-west Shelf
Transition (which includes the Central West Coast meso-scale bioregion) and small parts of the Central
Western Province

d) One key ecological feature:
western rock lobster habitat (species with an important ecological role).
Heritage values represented by the SS Cambewarra historic shipwreck.

(Director of National Parks 2018)

State Marine Parks

Environmental values and sensitivities (Marine Parks and Reserves Authority 2005):
Ecological values:

e Geomorphology

(31 km?)

Il — General use /
special purpose
(778 km?)

IV — Aquaculture /
special purpose
(14 km?)

Jurien Bay 68 south

la — Sanctuary zones ¢ Intertidal reef platforms

Water and sediment quality
Seagrass meadows
Macroalgal communities
Seabirds

Invertebrate communities
Finfish

Water and sediment quality
Seagrass meadows
Macroalgal communities
Seabirds
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Distance from
Reserve Operational

Area (km)

IUCN Categories*

Invertebrate communities
Finfish

Sea lions

Cetaceans and turtles.
Social values:

Indigenous heritage
Maritime heritage
Commercial fishing
Aguaculture

Coastal use

Seascapes

Recreational fishing

Water sports

Marine nature-based tourism
Petroleum drilling and mineral development
Scientific research
Education.

Key Values
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Distance from

Reserve Operational

Area (km)

IUCN Categories*

Key Values

State Nature Reserve
Beagle 39 south la — Sanctuary zones
Beekeepers 6 east la - Sanctuary zones
Boullanger, Whitlock,
Favourite, Tern and 93 south la - Sanctuary zones
Osprey Islands
gl:g::]’ Ivsvlgir::jes” and 135 south la - Sanctuary zones
Cervantes 120 south la - Sanctuary zones
Escape 98 south la - Sanctuary zones
Essex Rocks 100 south la - Sanctuary zones
Fisherman 75 south la - Sanctuary zones
:_sigr?crjté Milligan, Etc 54 south la - Sanctuary zones
Outer Rocks 110 south la - Sanctuary zones
Ronsard Rocks 115 south la - Sanctuary zones
Sandland 84 south la - Sanctuary zones
Southern Beekeepers | 113 south la - Sanctuary zones
Unnamed WA48858 148 south la - Sanctuary zones
Wanagarren 139 south la - Sanctuary zones
la - Sanctuary zones
Wedge 155 south

(Conservation Commission of Western Australia 2004):

Conservation Values:

e Rich and diverse terrestrial and marine communities and habitats, significant for the

e  protection of priority and threatened fauna.

e Important examples of fauna and flora speciation on islands.

e Significant breeding and resting habitat for Australian sea-lions.

e  Substantial habitat and breeding grounds for numerous seabird species.

e Diverse assemblages of native vegetation and flora.

e Sites of relatively undisturbed native vegetation and geomorphology.

e Varied natural landscapes, seascapes and associated aesthetic values.

Recreational Values:

e Terrestrial and marine environment that offers varied passive recreation opportunities,
e including nature appreciation and wildlife observation.

¢ Recreational fishing from beaches and on shoreline intertidal reef platforms.
Educational and Cultural Values:

e  Community education opportunities based on island wildlife and environments.

e Display and interpretation opportunities for cultural and natural history.

Scientific Values:

e Chain of biogeographically unique islands that serve as important references for broader
e studies of island ecosystems.

e Diverse flora and fauna, influenced by overlapping marine biogeographic regions.

e Dynamic ecology that may provide a sensitive indicator of environmental changes, as a result

e of Leeuwin Current fluctuations and increasing urbanisation on the mainland.
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Reserve

State National Park

Distance from
Operational

Area (km)

IUCN Categories*

Key Values

Houtman Abrolhos
Islands

108 north-west

Il — National Park

Key ecological features:

e Commonwealth marine environment surrounding the Houtman Abrolhos Islands—the islands are among
Australia’s most important seabird breeding sites, with extensive foraging grounds in Commonwealth
waters. The islands and surrounding reefs support a unique mix of temperate and tropical species,
resulting from the southward movement of species by the Leeuwin Current

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

e Mesoscale eddies—important transporters of nutrients and plankton communities that form at predictable
locations off the western and south-western shelf break

e Perth Canyon and adjacent shelf break, and other west-coast canyons—unique seafloor features give
rise to ecologically important events of localised productivity and aggregations of marine life

e Western rock lobster—plays an 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 Ancient coastline between 90 m and 120 m depth—high benthic biodiversity and productivity occur
where the ancient coastline forms a prominent escarpment

e Wallaby Saddle—a unique seafloor feature that is associated with enhanced biological productivity in an
area of generally low productivity. The saddle is the site of upwellings of deeper, more nutrient-rich
waters and aggregations of marine species including large predators such as sperm whales.

Biologically important areas within the Marine Park include foraging and breeding habitat for seabirds,
foraging habitat for Australian sea lions and white sharks, and a migratory pathway for humpback and pygmy
blue whales. The Marine Park is adjacent to the northernmost Australian sea lion breeding colony in Australia
on the Houtman Abrolhos Islands.

Cultural values:

The Yamatji Marlpa Aboriginal Corporation is the Native Title Representative Body for the Yamatji region.
Additionally, the Yamatji Nation Indigenous Land Use Agreement is overseen by the Yamatji Southern
Regional Corporation.

Social and economic values:

e Tourism
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Distance from
Reserve Operational IUCN Categories* Key Values

Area (km)

e  Commercial fishing
e  Mining

e Recreation — including fishing

Key values within the reserve include (CALM, 1998):
e Important geological features including the pinnacles, sand dunes and limestone cave systems
e Diverse terrestrial flora and fauna

Nambung 121 south Il — National Park e Cultural heritage is important evidence of Aboriginal occupation and early European exploration. Yuat

people traditional owners
e  Tourism attraction — pinnacles

e Tourism activities include, snorkelling, swimming, fishing, surfing and bushwalking

State Fish Habitat Protection

Environmental values within the reserve include (Evans et al., 2022):

. high water quality

. diverse range of marine habitats, home to tropical and temperate species, including Australian sea
lions, western rock lobsters and a number of other species currently listed under State and
Commonwealth legislation

o variety of terrestrial plant species and communities which are utilised by a diverse range of fauna,
IV — Fish habitat including birds. Many of these species are listed under State and Commonwealth legislation and

Abrolhos Fish Habitat international agreements

Protection Area 97 south-east protection area
(245 km?) . wide array of fish and invertebrate species, making it a popular area for commercial and recreational
fishing in the Midwest region
° proposed aquaculture activities, including a planned strategic environmental assessment within the
fish habitat protection area
o unique history including, the Batavia and subsequent shipwrecks, evidence of guano mining and
commercial fishing all contribute to the heritage values
o important socio-economically for the region due to tourism and recreation with a high number of
visitors. Activities include boating, fishing, diving, wildlife and heritage photography and appreciation.
Note IUCN Categories: la — Strict nature reserve, Ib — Wilderness area, Il — National Park, Ill — Natural monument or feature, IV — Habitat / species management

area, V — Protected landscape / seascape, VI — Protected are with sustainable use of natural resources
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Table 4-4: IUCN category, principles and evidence that principles have been addressed in this EP

Category IA

IUCN principles

Evidence that principles have been addressed
in this EP

e Jurien Bay Marine Park
e Beagle
o Beekeepers

e Boullanger, Whitlock,
Favourite, Tern and
Osprey Islands

e Buller, Whittell and
Green Islands

e Cervantes

e [Escape

o Essex Rocks
e Fisherman

e Lipfert, Milligan, Etc
Islands

e Outer Rocks

e Ronsard Rocks

e Sandland

e Southern Beekeepers
e Unnamed WA48858
e Wanagarren

o Wedge

e Unnamed WA44682

The reserve or zone should be
managed primarily for scientific
research or environmental
monitoring based on the following
principles.

Yes - Addressed throughout this table and
through management of the reserve by
DCCEEW

Habitats, ecosystems and native
species should be preserved in as
undisturbed a state as possible

Yes — no behavioural impacts expected that
would impact ecological processes. Potential
impacts reduced to ALARP through controls
demonstrated in this EP (Sections 6 and 7)
resulting in minimal behavioural or physiological
disturbance, therefore maintaining the current
state of the regions, communities, resources and
species

Genetic resources should be
maintained in a dynamic and
evolutionary state.

Yes — no behavioural impacts expected that
would impact on breeding cycles

Established ecological processes
should be maintained

Yes — no behavioural impacts expected that
would impact ecological processes

Structural landscape features or rock
exposures should be safeguarded.

Yes — no anchoring or possible grounding will
occur as reserve will not be entered

Examples of the natural environment
should be secured for scientific
studies, environmental monitoring
and education, including baseline
areas from which all avoidable
access is excluded

Yes - Reserve will not be entered as per reserve
management requirements

Disturbance should be minimised by
careful planning and execution of
research and other approved
activities.

Yes — no impacts expected that would lead to
disturbance of values and sensitivities

Public access should be limited to
the extent it is consistent with these
principles.

Yes - Reserve will not be entered

Category Il

IUCN principles

Evidence of addressing principles

e Jurien Bay Marine Park

e Houtman Abrolhos
Islands National Park

e Nambung National
Park

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

Yes - Addressed throughout this table and
through management of the reserve by
DCCEEW

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

Yes — Reserve will not be entered

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

Yes — Park will not be entered. Potential impacts
reduced to ALARP through controls
demonstrated in this EP (Sections 6 and 7)
resulting in minimal behavioural or physiological
disturbance, therefore maintaining the current
state of the regions, communities, resources and
species
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Category IA IUCN principles Evidence that principles have been addressed
in this EP

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

N/A - Covered by park management (DCCEEW)
and regulator assessment of this EP.

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

N/A - Covered by park management (DCCEEW)

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

Yes —Impacts to the environment and the
ecological values that the zone has been
implemented for managed to ALARP through
controls identified in this EP

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

Yes — Consultation with all relevant stakeholders
(Section 10)

The aspirations of traditional owners
of land within the reserve or zone,
their continuing land management
practices, the protection and
maintenance of cultural heritage and | Yes — Consultation with all relevant stakeholders
the benefit the traditional owners (Section 10)

derive from enterprises, established
in the reserve or zone, consistent
with these principles should be
recognised and taken into account.

Category IV IUCN principles Evidence of addressing principles

e Abrolhos Fish Habitat The reserve or zone should be

Protection Area managed primarily, including (if
necessary) through active
intervention, to ensure the
maintenance of habitats or to meet
the requirements of collections or
specific species based on the
following principles.

e Jurien Bay Marine Park
N/A - Covered by park management (DCCEEW)

Habitat conditions necessary to
protect significant species, groups or
collections of species, biotic
communities or physical features of N/A - Covered by park management (DCCEEW)
the environment should be secured
and maintained, if necessary through
specific human manipulation.

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

N/A - Covered by park management (DCCEEW)

The reserve or zone may be
developed for public education and N/A - Covered by park management (DCCEEW)

appreciation of the characteristics of

10HSEQENVPLOL1 - Revision 10 Page 71 of 484



Cliff Head Offshore Operations Environment Plan 10HSEQENVPLO1 | Revision:10

Category IA IUCN principles Evidence that principles have been addressed
in this EP

habitats, species or collections and
of the work of wildlife management.

Management should seek to ensure
that exploitation or occupation Yes — addressed through the control measures
inconsistent with these principles identified in this EP (Sections 6 and 7)

does not occur.

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

Yes — Consultation with all relevant stakeholders
(Section 10)

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

and display.
Category VI IUCN principles Evidence of addressing principles
e Jurien Australian The reserve or zone should be
Marine Park managed mainly for the sustainable

use of natural ecosystems based on Yes - Addressed throughout this table

e Abrolhos Australian - e
the following principles.

Marine Park
* Two Rocks Australian | The biological diversity and other
Marine Park natural values of the reserve or zone | Yes — addressed through the control measures

should be protected and maintained | identified in this EP (Sections 6 and 7)
in the long term.

Management practices should be

applied to ensure ecologically Yes — addressed through the control measures
sustainable use of the reserve or identified in this EP (Sections 6 and 7)
zone.

Management of the reserve or zone
should contribute to regional and
national development to the extent N/A - Covered by park management (DCCEEW)
that this is consistent with these
principles.
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Figure 4.7: Protected areas overlapping the EMBA
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4.4.4 Threatened ecological communities

No Threatened Ecological Communities (TECs) occur in the Operational Area. One TEC,
Subtropical and Temperate Coastal Saltmarsh, was identified as being likely to occur within the
EMBA by a search of the EPBC Act PMST. This search encompassed the entire area defined as
the EMBA. In Western Australia, this community type is generally encountered on the south-
western coastline, with only two locations on the central west coast (DSEWPC, 2013a). This
vegetation type is restricted to relatively low energy estuaries. This vegetation type may occur in
the Irwin River estuary (25 km north of Operational Area) near Dongara, and the Chapman River
estuary (96 km north of Operational Area) near Geraldton. Both of these rivers have sand bars in
place at the entrance to the sea, which are closed under most circumstances, although may breach
during high river flow periods.

4.5 Habitats

4.5.1 Benthic habitats

45.1.1 Regional characterisation

The Operational Area lies within the ‘Central West Coast’ meso-scale region according to the
Integrated Marine and Coastal Regionalisation of Australia (IMCRA) classification (IMCRA, 1997).
The region is characterised by a relatively narrow continental shelf with diverse moderate energy
coastal landforms (IMCRA, 1997). The area has a range of temperate species and is also at the
southern limit of a suite of sub-tropical and tropical species.

The coast in the Operational Area is formed over the Perth sedimentary basin. The mainly sandy
sediment of the Operational Area is relatively unproductive. Through the Pleistocene Epoch
(10,000 to 2,000,000 years ago), the sea level rose across, and then receded back from, the
coastal plain many times. As the sea level fell during each regression, it left behind a coastal dune
field, the oldest of which have consolidated to form approximately north—south aligned ridges of
aeolianite limestones. Those ridges that are now below sea level form sub-littoral reefs, often
undercut and cavernous on the seaward side.

4.5.1.2 Operational Area characterisation

Benthic habitats in the Operational Area were first characterised by towed video surveys and, in
the vicinity of the CHA platform, by diver (ROC, 2004). The offshore seabed environment generally
consists of smooth calcarenite rock strata of varying thickness with a thin layer of sand overlaying.
The thickness of sand cover varies although for most of the route corridor it is considered to be of
a thickness of about 0.2 m to 1 m. Prior to construction, low-resolution aerial images of the
operating area were acquired, to facilitate comparison of seagrass cover pre and post installation.
The video survey locations and inferred extent of benthic habitats relative to the CHA platform and
pipeline corridor, are illustrated in Figure 4.8 and Figure 4.9).

Surveys of the development area were conducted on three occasions during the construction
phase, using divers and ROVs to observe any impacts caused by installation activities. Additional,
high-resolution, aerial imagery was acquired in 2006 (post-construction) to establish a baseline
mapping for subsequent monitoring of seagrass and the seabed (Coffey Natural Systems, 2007,
2008, 2009). Net seagrass recovery has been seen over the area impacted during pipeline
construction, installation and operation between 2004 and 2006. In particular, significant seagrass
recovery was recorded between 2008-09, 3 years post construction (Coffey, 2009). It is expected
that seagrass will recolonise some areas impacted by the activities proposed in this EP — in
particular IMR, although will not recolonise areas disturbed by rock placement as seagrass grows
in sandy/muddy substrate.
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Initial benthic habitat mapping as shown in Figure 4.10 and Figure 4.11 indicate that much of the
area in the immediate vicinity of the pipeline is limestone pavement, with some low density
seagrass in the vicinity of the platform. Much of the referenced surveys completed were conducted
in State waters to meet Ministerial conditions related to State waters jurisdiction, and therefore less
detail is available on the habitats in Commonwealth waters. Along the length of pipeline in
Commonwealth waters the benthic habitat is sand veneers with sparse algae and seagrass, with
some areas of minor to moderate seagrass coverage (Figure 4.10 and Figure 4.11).

During the pipeline surveys where a combination of ROV, diver and aerial surveys were conducted
post construction (Enesar, 2007), seagrass in close proximity to the pipeline was observed to be
healthy with no significant signs of breakage or stress and no difference was noted from seagrass
in neighbouring areas, with no obvious difference in abundance, patchiness or epiphyte cover.
During the survey, short spans were observed with Amphibolis seagrass growing beneath,
however there were no signs of erosion or instability in the surrounding seabed. Halophila
seagrasses were also identified during the surveys with large areas of bare impacted areas being
recolonised by both species. Posidonia species were also observed, although they are slower to
recolonise bare areas. Fauna were not noted in the Enesar (2007) report.

10HSEQENVPLOL1 - Revision 10 Page 75 of 484



Cliff Head Offshore Operations Environment Plan 10HSEQENVPLOL1 | Revision: 10

v, ? . e
Py K~ [[] umestane pavement
RS ] Pacnreens
! % (] sesous mescow
INDIAN OCT { f‘ [ ] towcensty seagrass
r :] Bare sand
L] Video survey pont
» TPIS
"o Towed video ramect
e / PIPEUNE CORRIDOR S SR
‘
3
|
r o’
A
o
; e
,.I \ N
| S N
= e \ A
[ cosonsion et \
0 Mowse v 1 3 3 :
920008 ~ m'¢\ “ 149 00 OO ]

Figure 4.8: Survey locations and benthic habitats (Coffey Natural Systems, 2008)
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Figure 4.9: Digital bathymetry model and pipeline route (Coffey Natural Systems, 2008)
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Figure 4.10: Pipeline Route benthic habitat map P0306-001 (Commonwealth waters)

10HSEQENVPLO1 - Revision 10

Page 78 of 485



10HSEQENVPLO1 | Revision: 10

Cliff Head Offshore Operations Environment Plan

WAATEAN AUSTAALIA

PTYLD
SEns
YLD

ALGNMENT DRAWING KP 3180 TO KP 7.178

AV o
> TS s s3T5 73 °¢
: HEEEEEERERE]
: N g
. 1
et v ¢ o
v
=-€3 1
3 SRy i
- 5 3
Y
N &
A - { i
e A ~ |
O
= Y
2 /
TL
x4 232333 s 23 23
R
m i@z

Figure 4.11: Pipeline Route benthic habitat map P0306-002 (Commonwealth waters)
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4.5.2 Sandy seafloor habitat

Sandy seafloor habitat occurs in sub-tidal areas where the sand forms a thick layer over the
underlying limestone pavement (Figure 4.8). The sands are often shifting, and as a consequence
the density of epibiota is low. In deeper areas, small-scattered patches of seaweeds, mostly
Sargassum and Dictyales species, and Halophila seagrasses, can be found.

4.5.3 Limestone pavement habitat

Limestone pavement habitat is widely distributed across the Operational Area, generally increasing
in coverage around the 15 m isobath west of Horseshoe Reef (Figure 4.8). Red and brown macro-
algae are the dominant vegetation with occasional green algae and seagrass species.

The extent of vegetation cover depends on the depth of cover of the pavement by sand. Plant
growth decreases with increasing sand depth and is generally absent where the sand cover
exceeds 0.3 m, as the plants attach to the underlying pavement. Occasionally, small patches of
pavement occur, which are raised, usually by less than 1 m, above the general level of the seafloor.
These areas of ‘low relief reef (also referred to as ‘raised pavement’) support a more diverse and
luxuriant algal community and more abundant sessile fauna of filter feeders (sponges, ascidians,
soft corals) and occasionally hard corals in places exposed to the Leeuwin current. Fish and rock
lobster are also attracted to these areas for food and shelter.

Limestone pavement habitat has not been surveyed along the pipeline route; however it is a widely
distributed habitat type throughout the region. Rock placement on the pipeline will result in a
change in benthic habitat which is expected to be recolonised quickly. The installation of
stabilisation material will not alter the structure or function of the coastal marine ecosystem, nor
interrupt coastal processes such as sediment transport as described in Section 4.3.3.

4.5.4 Patch reef habitat

Major physical features in the western parts of the Operational Area are the numerous limestone
patch reefs (Figure 4.8). These are high profile structures, with steep reef faces, typically rising 1
to 4 m above the surrounding seabed with extensive horizontal ledges.

4.5.5 Emergent reef habitat

Emergent reefs support an abundant attached invertebrate cover, particularly rich in sponges and
ascidians. Horizontal surfaces are characterised by a dense cover of photosynthetic organisms,
particularly macroalgae, with lesser scleractinian corals. The brown macroalgae species Ecklonia
spp. (kelp) and Sargassum spp. Are generally the dominant macrophytes. The understorey is
comprised of numerous species of smaller red, brown and green algae. Coralline algae are often
present, in places becoming the dominant cover. Encrusting corals, such as Montipora and
Turbinaria, are often present on shallow parts of the reefs, but are rarely dominant.

The Houtman Abrolhos Islands, located 112 km from the CIliff Head Platform, have a high diversity
of hermatypic coral compared with other reefs at similar latitude. Approximated 37 genera of coral
are represented, comprising of around 70 species, with Acropora and Montipora species being
most abundant (Crossland et al., 1984). Other fauna groups are composed of mixed southern
temperate, west-coast endemic and northern tropical species and includes ~400 species of
demersal fish. Fleshy macroalgae form a major component of the benthic communities
characterised by large brown algae and including kelp, mixed with fleshy red and green algae.
Seasonally changing macroalgae communities dominate many protected reef areas within lagoons
(Crossland et al., 2006).
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4.5.6 Seagrass habitat

The region supports extensive and diverse seagrass communities with 14 species represented.
Predominant species include Amphibolis spp., Posidonia spp., Halophila spp., Thalassodendron
pachyrhizum and Heterozostera tasmanica. Seagrass communities are found across a range of
substrate types, including limestone reef and sandy seafloor (BMT, 2015)

Thalassodendron pachyrhizum is common in the offshore reef areas, occurring mainly in
association with other small macrophytes on limestone pavement at moderate depths. Amphibolis
spp. is also associated with rocky substrates, becoming more prevalent with decreasing water
depth. Amphibolis antarctica forms dense beds on or adjacent to the nearshore reefs of the area.
Seagrasses from the genus Posidonia are very common in the region and range from sparse
assemblages on sandy seafloor of moderate water depth (<15 m) and energy regime to dense
meadows in protected areas of sand. Patch meadows of ephemeral species, such as Syringodium
and Halophila, also occur on less stable sands.

Seagrasses occur in varying density throughout Operational Area, with two identifiably distinct
habitat types (Coffey, 2008, 2009; Figure 4.8). The first type comprises areas of high-density
seagrass meadows that are present in the eastern parts of the management area, containing a
mixed assemblage of Amphibolis, Posidonia and Heterozostera species. These meadows extend
from approximately the 3 to 5-m depth contour adjacent to the shoreline to the first line of reefs at
about 3 km from the shore. The second seagrass habitat type has lower density meadows of
ephemeral species, such as Syringodium and Halophila on less stable sands and scattered small
patches of high density Amphibolis, mostly found in the lee of raised limestone pavement (Coffey,
2008, 2009). Refer to Section 4.5.1.2 for further detail on seagrass in the Operational Area.

Dugongs are known to be associated with seagrass meadows. In northwest Western Australia,
populations are known at Shark Bay, Ningaloo Marine Park and Exmouth Gulf, all of which are
nearshore and coastal marine habitats (Marsh et al., 2002). Dugong distribution indicates that
preference for tropical and sub-tropical waters; there have been no known sightings of dugong in
the Houtman Abrolhos Islands which is over 200 km from the known occurrence around Shark
Bay. Furthermore, dugongs have not been highlighted in the EPBC protected matters search report
as present in the area surrounding the Cliff Head platform (Table 4-5).

4.5.7 Intertidal habitats

The nearest intertidal habitats occur along the coastline. The main intertidal habitats on the
coastline comprise long narrow sandy beaches separated by limestone platforms and exposed
beach rock. The platforms and beach rock, support turf algae and molluscs with a range of small
fish and crabs present in rock pools.

45.7.1 Sandy beaches

Sandy beaches are those areas within the intertidal zone where unconsolidated sediment has been
deposited (and eroded) by wave and tidal action. Sandy beaches can vary from low to high energy
zones; the energy experienced influences the beach profile due to varying rates of erosion and
accretion.

They are found across the southwest of WA and vary in length, width and gradient. They are
interspersed with smaller areas of hard substrate (e.g. sandstone) that form intertidal platforms and
rocky outcrops. Such rocky outcrops are more common along beaches north of Geraldton than
further south. The coastline closest to CHA (between Leeman and Geraldton) is almost entirely
made up of sandy beaches. They are generally high energy zones with high rates of erosion
although where intertidal platforms and reefs are present offshore, some wave energy is
dissipated, reducing energy and erosion of the beach. This is most apparent between Geraldton
and Leeman.
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Sandy beaches provide habitat to a variety of burrowing invertebrates and subsequently provide
foraging grounds for shorebirds. Sandy beaches are an important habitat for turtle nesting,
although most nesting occurs in tropical regions. The closest significant breeding site of any of the
four turtle species highlighted in the EPBC Act Protected Matters Database search (Table 4-5) are
at Dirk Hartog, over 100 km north of the Cliff Head platform (see Section 4.6.6 for more details).

4.5.7.2  Subtropical and Temperate Coastal Saltmarsh
See Section 4.4.4.

4.5.8 Islands, Banks and Shoals

While there are no islands, banks or shoals within the Operational Area, there are a number of
such features distributed more broadly throughout the EMBA (distance to Operational Area in
brackets), including

e Big Horseshoe Reef (2 km south)

e Little Horseshoe Reef (6 km south)

e Leander Reef (7 km northwest)

o CIliff Head Break (11 km south)

e Beagle Island (39 km south)

e Clio Bank (64 km west)

e Fisherman Island (76 km south)

e Houtman Abrolhos Islands:

e Pelsaert Group (southern) (102 km northwest)
e Easter Group (middle) (129 km northwest)

e Wallabi Group (northern) (154 km northwest)

Shallow subtidal reefs are also broadly distributed throughout the inner continental shelf waters
throughout the region, providing hard substrate for benthic assemblages (refer to Section 4.5.4).
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4.6 Marine fauna

In order to protect, maintain and enhance recovery of certain threatened species and ecological
communities the DCCEEW may prepare conservation management plans in the form of
Conservation Advice or Recovery Plans. Conservation advice provides guidance on immediate
recovery and threat abatement activities that can be undertaken to ensure the conservation of a
newly listed species or ecological community. Recovery plans set out the research and
management actions necessary to stop the decline of, and support the recovery of, listed
threatened species or threatened ecological communities. The aim of a recovery plan is to
maximise the long term survival in the wild of a threatened species or ecological community. Those
species that may occur within the Operational Area or EMBA (Table 4-5) that have conservation
advice or recovery plans are identified in Table 4-6. Note that only threats which are relevant to
the activity are provided here, although others are identified in the recovery plan.

4.6.1 Marine Fauna of Conservation Significance

Under Part 13 of the EPBC Act, species can be listed as one, or a combination, of the following
protection designations:

o threatened (further divided into categories; extinct, extinct in the wild, critically endangered,
endangered, vulnerable, conservation-dependent)

e migratory

¢ whale or other cetaceans

e marine.

Details of listed fauna and their likely presence in the operational area or spill EMBA are provided
in the following sections.

For the purpose of the EP, only species listed as threatened or migratory under the EPBC Act likely
to occur in the Operational Area or spill EMBA are considered to have conservation significance
warranting further discussion. Two EPBC protected matters searches were conducted on the 24
June 2022 (Appendix B) for the Operational Area and EMBA (both provided in Appendix C). A list
of listed threatened and/or migratory marine fauna is given in Table 4-5. For each species
identified, the extent of likely presence is provided, including any overlap with designated
Biologically Important Areas (BIAs) shown in Section 4.6.2.
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Table 4-5: Protected species in the Operational Area and EMBA (*CE = Critically Endangered, E = Endangered, V = Vulnerable, M = Migratory, CD =
Conservation Dependent)

Value/Sensitivity

Common Name

Scientific Name

EPBC Act

Status* Operational

Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

Fish and Sharks

Planned

o Atrtificial Light
(Section 6.1.2)

e Acoustic
emissions
(Section 6.1.1)

e Planned
operational
discharges
(Section 6.2.1,
Section 6.3.1).

Unplanned events

Grey nurse shark Carcharias taurus \Vi v Species or species habitat | v’ Species or species habitat
likely to occur within area known to occur within area
v Species or species habitat | v/ Foraging, feeding or
White shark V. M known to occur within area related behaviour known
Carcharodon carcharias ; to occur within area
Overlap with foraging BIA
Whale shark Rhincodon typus V, M v Species or species habitat | v’ Species or species habitat
may occur within area may occur within area
Porbeagle Lamna nasus M v Species or species habitat | v’ Species or species habitat
may occur within area may occur within area
Scalloped Sphyrna lewini CD v Species or species habitat | v’ Species or species habitat
hammerhead likely to occur within area likely to occur within area
Oceanic whitetip | Carcharhinus longimanus M v Species or species habitat | v/ Species or species habitat
shark may occur within area likely to occur within area
Freshwater sawfish | Pristis pristis VvV, M v Species or species habitat | v/ Species or species habitat
may occur within area may occur within area
Southern bluefin | Thunnus maccoyii CD v Species or species habitat | v/ Species or species habitat
tuna likely to occur within area likely to occur within area
Reef manta ray Manta alfredi M v Species or species habitat | v/ Species or species habitat
may occur within area known to occur within area
Giant manta ray Manta birostris M v Species or species habitat | v/ Species or species habitat
may occur within area likely to occur within area

e CHA
Hydrocarbon
and chemical
spills (Section
7.3)

o Vessel spills
(Section 7.4)

e Vessel collision
with marine
fauna (Section
7.2)
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status*

Operational
Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

Shortfin mako Isurus oxyrinchus M X N/A v Species or species habitat
likely to occur within area
Longfin mako Isurus paucus M X N/A v Species or species habitat
likely to occur within area
Southern dogfish Centrophorus zeehaani CD X N/A v Species or species habitat
likely to occur within area
Marine Mammals
Blue whale Balaenoptera musculus E, M v Species or species habitat | v/ Foraging, feeding or | Planned
likely to occur within area related behaviour known i
to occur within area * Acoustic
. . emissions
Overlap with foraging (on (Section 6.1.1)
migration) BIA
e Planned
- - - - - - - - operational
Southernright whale | Eubalaena australis E, M v Species or species habitat | v/ Species or species habitat discharges
likely to occur within area likely to occur within area (Section 6.2.1,
Humpback whale Megaptera novaeangliae M v Species or species habitat | v/ Species or species habitat Section 6.3.1).
known to occur within area known to occur within area | Unplanned
Overlap with migration BIA Overlap with migration BIA | ¢ CHA
Hydrocarbon
Australian Sea Lion | Neophoca cinerea E v Species or species habitat | v/ Breeding known to occur an_(lil chSe m|tc_a|
likely to occur within area within area ?p?")s (Section
Overlap with foraging BIA ' .
. ) P ging e Vessel spills
Overlap with foraging BIA (Section 7.4)
Bryde's whale Balaenoptera edeni M v Species or species habitat | v/ Species or species habitat | , \/essel collision
may occur within area likely to occur within area with marine
Orca Orcinus orca M v Species or species habitat | v/ Species or species habitat fauna (Section
may occur within area may occur within area 7.2)
Sperm whale Physeter macrocephalus M X N/A v Species or species habitat

may occur within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status*

Operational
Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

Sei whale Balaenoptera borealis V, M X N/A v Foraging, feeding or
related behaviour likely to
occur within area
Antarctic minke | Balaenoptera bonaerensis M X N/A v Species or species habitat
whale likely to occur within area
Fin whale Balaenoptera physalus V, M X N/A v Foraging, feeding or
related behaviour likely to
occur within area
Marine Reptiles
Loggerhead turtle E M v Species or species habitat | v/ Foraging, fe_edlng or | Planned
Caretta caretta known to occur within area related behaviour known .
to occur within area * ’(Asrggg'j‘r'l Iélglht2)
v Species or species habitat | v/ Foraging feeding or o
reen turtl . VvV, M o ’ i i
Green turtle Chelonia mydas known to occur within area related behaviour known | ® Acoustic
to occur within area ‘(eénelztsilnonnz 11)
Leatherback turtle E M v Species or species habitat | v/ Foraging, feeding or o
Dermochelys coriacea ’ known to occur within area related behaviour known | ¢ Planned
to occur within area ggiLa;'ror;'
i
v Species or species habitat | v/ Foraging, feeding or (Sectior?G.Z.l
known to occur within area related behaviour known Section 6.3.1)1
to occur within area
Unplanned
e CHA
Hydrocarbon
and chemical
Flatback turtle V, M

Natator depressus

spills (Section
7.3)

o Vessel spills
(Section 7.4)

e Vessel collision
with marine
fauna (Section
7.2)
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status*

Operational
Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

Marine Birds

v Species or species habitat | v/ Foraging, feeding or
) may occur within area related behaviour known
Australian  lesser v to occur within area
noddy Anous tenuirostris melanops
Overlap with foraging BIA
Amsterdam E M v Species or species habitat | v/ Species or species habitat
albatross Diomedea amsterdamensis ' may occur within area likely to occur within area
Southern royal V. M v Species or species habitat | v’ Species or species habitat
albatross Diomedea epomophora ’ may occur within area may occur within area
Wanderin Diomedea exulans V. M v Species or species habitat | v/ Foraging, feeding or
albatross 9 ' may occur within area related behaviour likely to
occur within area
Southern giant E M v Species or species habitat | v/ Species or species habitat
petrel Macronectes giganteus ' may occur within area may occur within area
. v Species or species habitat | v’ Foraging, feeding or
Northern giant petrel Macronectes halli V.M may occur within area related .tt)ﬁ.haviour likely to
occur within area
v Species or species habitat | v/ Foraging, feeding or
Soft-plumaged v may occur within area related behaviour known

petrel

Pterodroma mollis

to occur within area

Overlap with foraging BIA

Planned

o Atrtificial Light
(Section 6.1.2)

e Acoustic
emissions
(Section 6.1.1)

e Atmospheric
emissions
(Section 6.1.6)

e Planned
operational
discharges
(Section 6.2.1,
Section 6.3.1).

Unplanned

e CHA
Hydrocarbon
and chemical
spills (Section
7.3)

o Vessel spills
(Section 7.4)

e Vessel collision
with marine
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status*

Operational
Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

v Foraging, feeding or related | v/ Foraging, feeding or
. . behaviour known to occur related behaviour known
Australian fairy tern . . \% s -
Sternula nereis nereis within area to occur within area
Overlap with foraging BIA Overlap with foraging BIA
Indian yellow-nosed V. M v Species or species habitat | v/ Species or species habitat
albatross Thalassarche carteri ' may occur within area likely to occur within area
Shy albatross E, M v Species or species habitat | v Species or species habitat
Thalassarche cauta may occur within area may occur within area
White-capped V. M v Species or species habitat | v/ Species or species habitat
albatross Thalassarche cauta steadi ' may occur within area may occur within area
) ) V, M v Species or species habitat | v’ Species or species habitat
Campbell albatross | Thalassarche impavida may occur within area may occur within area
Black-browed v Species or species habitat | v’ Foraging, feeding or
albatross Thalassarche melanophris ViM may occur within area related behaviour likely to
occur within area
v Species or species habitat | v/ Species or species habitat
Red knot L E, M e .
Calidris canutus may occur within area known to occur within area
Curlew sandpiper ) ] CE, M v Species or species habitat | v’ Species or species habitat
Callidrus ferruginea may occur within area known to occur within area
Eastern curlew ] o CE, M v Species or species habitat | v Species or species habitat
Numenius madagascariensis may occur within area may occur within area
Fork-tailed swift -~ M v Species or species habitat | v Species or species habitat
Apus pacificus likely to occur within area likely to occur within area
v Species or species habitat | v/ Foraging, feeding or
Flesh-footed M

shearwater

Ardenna carneipus

likely to occur within area

related behaviour likely to
occur within area

fauna (Section
7.2)

10HSEQENVPLOL1 - Revision 10

Page 89 of 484




Cliff Head Offshore Operations Environment Plan

10HSEQENVPLO1 | Revision: 10

Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status*

Operational
Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

v Foraging, feeding or related | v/ Breeding known to occur
. behaviour likely to occur within area
Bridled tern Onychoprion anaethetus M within area
yehoprio € Overlap with foraging BIA
Overlap with foraging BIA
v Foraging, feeding or related | v/ Breeding known to occur
. behaviour likely to occur within area
Caspian tem Hydroprogne caspia M within area
yaroprog P Overlap with foraging BIA
Overlap with foraging BIA
Wedge-tailed v Overlap with foraging BIA? v Breeding known to occur
shearwater Ardenna pacifica M within area
Overlap with foraging BIA
Pacific gull - N/A v Overlaps with foraging (in | v Overlaps with foraging (in
Larus pacificus high numbers) BIA? high numbers) BIA2
Little shearwater _ o N/A v Overlaps with foraging (in | ¥ Overlaps with foraging (in
Puffinus assimilis high numbers) BIA3 high numbers) BIA3
v Species or species habitat | v/ Species or species habitat
Common noddy Anous stolidus M may occur within area likely to occur within area
Overlap with foraging BIA
X N/A v Breeding known to occur
Roseate tern . M within area
Sterna dougallii
Overlap with foraging BIA
Sooty tern Onychoprion  fuscatus as | N/A X N/A% v Overlap with foraging BIA*
Sterna fuscata
Northern  Siberian CE X N/A v Species or species habitat

bar-tailed godwit

Limosa lapponica menzbieri

known to occur within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status*

Operational

Area presence

values (o] §
within

Particular
sensitivities
Operational Area

EMBA
presence

values or
within

Particular
sensitivities
EMBA

Relevant Events

Little tern ) M X N/A v Species or species habitat
Sternula albifrons may occur within area
Australian  painted E X N/A v Species or species habitat
snipe Rostratula australis likely to occur within area
. . M X N/A \4 Breeding known to occur
Osprey Pandion haliaetus within area
White-tailed M X N/A v Species or species habitat
tropichird Phaethon lepturus may occur within area
Bar-tailed godwit ] ] M X N/A v Species or species habitat
Limosa lapponica known to occur within area
Common X N/A v Species or species habitat
. . M - L
greenshank Tringa nebularia likely to occur within area.
Sooty albatross ) Vv, M X N/A v Species or species habitat
Phoebetria fusca likely to occur within area
Lesser frigatebird ) M X N/A v Species or species habitat
Fregata ariel likely to occur within area
Blue petrel \V; X N/A v Species or species habitat
Halobaena caerulea may occur within area
Fairy prion Pachyptila turtur | V X N/A v Species or species habitat
subantarctica likely to occur within area
Greater sand plover . . V. M X N/A v Species or species habitat
Charadrius leschenaultii ' likely to occur within area
White-faced  storm N/A X N/A v Foraging known to occur
petrel Pelagodroma marina within area 5

1. Wedge-tailed shearwater not detected in PMST search, but overlapping BIA would suggest breeding may occur within this area (Section 4.6.7)
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sensitivities within . sensitivities within Relevant Events
presence

Status* Operational
Area presence

Value/Sensitivity EPBC Act Particular  values  or Particular values or

Operational Area EMBA

Common Name Scientific Name

Pacific gull not detected in PMST search, but overlapping BIA would suggest foraging may occur within this area (Section 4.6.7)
Little shearwater not detected in PMST search, but overlapping BIA would suggest foraging may occur within this area (Section 4.6.7)

Sooty tern not detected in PMST search, but overlapping BIA would suggest foraging may occur within this area (Section 4.6.7)

White-faced storm petrel not detected in PMST search, but overlapping BIA would suggest that foraging may occur within this area (Section 4.6.7)

ok wbd

Table 4-6: Relevant threats identified in Recovery Plans and Conservation Advice for species that may occur within the Operational Area and EMBA that
may be impacted by the Activity

Common Name Recovery Plan / Conservation Advice Threats identified as relevant to the activities

Blue whale Blue Whale Conservation Management Plan 2015-2025 (DoE, 2015a) Noise Interference
Habitat Modification

Vessel Disturbance

Southern right whale Conservation Management Plan for the Southern Right Whale 2011-2021 Vessel disturbance
(DSEWPAC, 2012b) Habitat modification
Australian Sea Lion Recovery Plan for the Australian Sea Lion (Neophoca cinerea) (DSEWPAC, Oil spills
é Sei whale (Zl(c))lnii)rvation Advice Balaenoptera borealis sei whale (TSSC, 2015a) Noise disturbance
% Habitat degradation
= Pollution
Fin whale Conservation Advice Balaenoptera physalus fin whale (TSSC, 2015b) Noise disturbance
Habitat degradation
Pollution
% Loggerhead turtle Recovery plan for marine turtles in Australia 2017-2027 (DoEE, 2017) Marine debris
§' m Green turtle Recovery plan for marine turtles in Australia 2017-2027 (DoEE, 2017) Deteriorating water quality
Marine debris
Leatherback turtle, Leathery turtle, Approved Conservation Advice for Dermochelys coriacea (Leatherback Boat strike
Luth Turtle) (DEWHA, 2008)

Changes to breeding sites

Degradation of foraging areas
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Taxa Common Name

Recovery Plan / Conservation Advice

Threats identified as relevant to the activities

Recovery plan for marine turtles in Australia 2017-2027 (DoEE, 2017) Deteriorating water quality
Marine debris
Loss of habitat
Flatback turtle Recovery plan for marine turtles in Australia 2017-2027 (TSSC, 2017) Deteriorating water quality
Marine debris
Loss of habitat
Grey nurse shark (west coast Recovery Plan for the Grey Nurse Shark (Carcharias taurus) (DoE, 2014a) Pollution and disease
v population)
@ White shark Recovery plan for the White Shark (Carcharodon carcharias) (DSEWPAC, Ecosystem effects as a result of habitat
('7_) 2013c) modification and climate change
g} Whale shark Approved Conservation Advice for Rhincodon typus (whale shark) (TSSC, Boat strike from large vessels
= 2015c)
< Habitat disruption from mineral exploration,
iL production and transportation
Marine debris
Freshwater sawfish Approved Conservation Advice for Pristis pristis (largetooth sawfish). (DoE, Habitat degradation and modification
2014b) Water quality
Sawfish and River Sharks Multispecies Recovery Plan. (DoE, 2015b) Habitat degradation and modification
Amsterdam albatross National recovery plan for threatened albatrosses and giant petrels 2022 Marine pollution
Black-browed albatross (Commonwealth of Australia, 2022) Marine infrastructure interactions
Blue petrel
Campbell albatross, Campbell black-
browed albatross
Indian yellow-nosed albatross
Northern giant petrel
Northern royal albatross
Shy albatross, Tasmanian shy
albatross — - -
Marine infrastructure interactions
Soft-plumaged petrel
n Sooty albatross
= Southern giant-petrel, Southern giant
o petrel
Southern royal albatross
Wandering albatross
White-capped albatross
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Common Name

Recovery Plan / Conservation Advice

Threats identified as relevant to the activities

Soft-plumaged petrel

Conservation Advice Pterodroma Mollis soft-plumaged petrel 2015 (TSSC,
2015d)

No relevant threats identified

Blue petrel

Conservation Advice Halobaena caerulea blue petrel (TSSC, 2015e)

No relevant threats identified

Bar-tailed godwit (baueri), Western
Alaskan bar-tailed godwit

Approved Conservation Advice for Limosa lapponica baueri (Bar-tailed godwit
(western Alaskan)) (TSSC, 2016a)

Habitat loss and habitat degradation

Wildlife conservation plan for migratory shorebirds 2015 (Commonwealth of
Australia, 2015)

Habitat loss

Habitat modification

Anthropogenic disturbances (industrial operations
and artificial lighting)

Northern Siberian bar-tailed godwit

Conservation Advice Limosa lapponica menzbieri Bar-tailed godwit (northern
Siberian) (TSSC, 2016b)

Habitat loss and habitat degradation

Fairy prion

Conservation Advice Pachyptila turtur subantarctica fairy prion (southern)
(TSCC, 2015f)

Habitat loss, disturbance and modification

Greater sand plover

Conservation Advice Charadrius leschenaultii Greater sand plover (TSSC,
2016c)

Habitat loss and habitat degradation

Marine pollution

Wildlife conservation plan for migratory shorebirds 2015 (Commonwealth of
Australia, 2015)

Habitat loss

Habitat modification

Anthropogenic disturbances (industrial operations
and artificial lighting)

Australian fairy tern

Approved Conservation Advice for Sternula nereis nereis (Fairy Tern) (TSSC, | Oil spills
2011)
National Recovery Plan for the Australian Fairy Tern (Sternula nereis nereis) Oil spills

(DAWE, 2020a)

Australian lesser noddy

Approved Conservation Advice for Anous tenuirostris melanops (Australian
lesser noddy) (TSSC, 2015g)

Marine pollution

Oil spills

Australian painted snipe

Approved Conservation Advice for Rostratula australis (Australian painted
snipe) (DSEWPAC, 2013d)

Habitat loss, disturbance and modification

Red knot

Conservation Advice Calidris canutus Red knot 2016 (TSSC, 2016d)

Marine pollution
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Taxa Common Name

Recovery Plan / Conservation Advice

Threats identified as relevant to the activities

Oil spills

Human disturbance

Wildlife conservation plan for migratory shorebirds 2015 (Commonwealth of
Australia, 2015)

Habitat loss

Habitat modification

Anthropogenic disturbances (industrial operations
and artificial lighting)

Curlew sandpiper

Conservation Advice Calidris ferruginea curlew sandpiper 2015 (DoE, 2015c)

Marine pollution

Eastern curlew

Conservation Advice Numenius madagascariensis eastern curlew 2015 (DoE,
2015d)

Human disturbance

Marine pollution

Flesh-footed shearwater

Commonwealth Listing Advice on Ardenna carneipes (flesh-footed
shearwater) (TSSC, 2014)

Habitat degradation

Little shearwater

Wildlife Conservation Plan for Seabirds (DAWE, 2020b)

No relevant threats

Pacific gull

Wildlife Conservation Plan for Seabirds (DAWE, 2020b)

Marine pollution

Sooty tern

Wildlife Conservation Plan for Seabirds (DAWE, 2020b)

No relevant threats
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4.6.2 Biologically Important Areas

Biologically Important areas (BIAs) are areas recognised under the Commonwealth EPBC Act
where a particular species is known or likely to display important behaviours such as breeding,
foraging, nesting or migration. BIAs have no legal status, however they provide information to help
inform regulatory and management decisions under the EPBC Act.

Table 4-7 identifies the BIAs overlapping the Operational Area and the EMBA. These are
considered further in Sections 4.6.4 to 4.6.7.

Table 4-7: BIAs Overlapping the EMBA
Species BIA (category)

Direction and distance from
Operational Area (km)

Humpback whale

Migration (north and south)

0 (overlaps)

Pygmy blue whale

Distribution 0 (overlaps)
Known Foraging Area 37 (West)
Migration 42 (West)

Foraging (on migration)

149 (south)

Australian sea lion

Foraging (male and female)

0 (overlaps)

Foraging (male)

14 (West)

Australian lesser noddy Foraging 87 (Northwest)

Bridled tern Foraging 0 (overlaps)

Caspian tern Foraging 0 (overlaps)

Common noddy Foraging 70 (Northwest and south)
Australian Fairy Tern Foraging 0 (overlaps)

Little shearwater

Foraging (in high numbers)

0 (overlaps)

Pacific gull Foraging (in high numbers) 0 (overlaps)

Roseate tern Foraging 7 (South and northwest)
Soft-plumaged petrel Foraging 63 (West)

Sooty tern Foraging 57 (West)

Wedge-tailed shearwater Foraging 0 (overlaps)
White-faced storm petrel Foraging 27 (West)

White Shark Foraging 9 (South)

4.6.3 Seasonal Sensitivities

The important behaviours that inform the development of BIAs often occur during select months of
the year (e.g. mating season, northbound and southbound migrations). Table 4-8 details the
seasonality associated with BIAs that overlap the Operational Area, identifying timeframes for
when species may be present in the area and displaying important behaviours, including peak
season.

10HSEQENVPLOL1 - Revision 10 Page 96 of 484



Cliff Head Offshore Operations Environment Plan 10HSEQENVPLO1 | Revision: 10

Table 4-8: Seasonal sensitivities of BIAs that overlap the Operational Area.

Species

February
September
October
November
December

Fish, sharks and rays

White shark? - foraging

Marine mammals

Pygmy blue whale — northern
migration (Augusta to Derby)?

Pygmy blue whale — southern
migration (Exmouth,
Montebello, Scott Reef)?

Humpback whale — northern
migration (Cape Leeuwin to
Houtman Abrolhos)?

Humpback whale — southern
migration (Lancelin to
Kalbarri)?

Australian sea lion® — foraging

Seabirds and shorebirds

Wedge-tailed shearwater* —
foraging
Roseate tern* — foraging

Australian fairy tern* - foraging

Australian lesser noddy* -
foraging

Bridled tern* - foraging

Caspian tern* - foraging

Common noddy* - foraging

Little shearwater* — foraging
(in high numbers)

Pacific gull* — foraging (in high
numbers)

Soft-plumaged petrel* -
foraging

Sooty tern* — foraging

White-faced storm petrel* -
foraging

Species may be present in the Operational Area

Peak period. Presence of animals is reliable and predictable each year

1(Commonwealth of Australia, 2012a)

2(Commonwealth of Australia, 2012b)
3(Commonwealth of Australia, 2012c)

4(Commonwealth of Australia, 2012d)
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4.6.4 Sharks, Fishes and Rays

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory species that may occur in the Operational Area and/or EMBA as highlighted in Table 4-5
and reported in the PMST search:

e White shark (threatened, migratory)

e Grey nurse shark (threatened, migratory)

e Whale shark (threatened, migratory)

e Porbeagle (migratory)

e Scalloped hammerhead (conservation dependent)
¢ Oceanic whitetip shark (migratory)

e Freshwater sawfish (threatened, migratory)

e Southern bluefin tuna (conservation dependent)
¢ Reef manta ray (migratory)

e Giant manta ray (migratory)

e Shortfin mako (migratory)

e Longfin mako (migratory)

e Southern dogfish (conservation dependent).

46.4.1 White shark

The White shark (Carcharadon carcharias) is a highly mobile migratory species listed as vulnerable
under the EPBC Act. It is widely distributed throughout temperate and sub-tropical regions in the
northern and southern hemispheres. White sharks can be found from close inshore around rocky
reefs, surf beaches and shallow coastal bays to outer continental shelf and slope areas (Pogonoski
et al., 2002). In Australia, white shark populations are divided into genetically distinct east coast
and south-west coast populations, with minimal interactions between the two (Blower et al., 2012).
They display diverse migration strategies, ranging between inshore coastal habitats, to offshore
open ocean (Duffy et al., 2012; Bradford et al., 2020). White sharks are often found in regions with
high prey density, such as pinniped colonies (Department of Water, Heritage and the Arts
(DEWHA) 2009; Francis et al., 2015). As a result of their migratory nature and the presence of
Australian sea lion colonies, great white sharks may be present in the vicinity of the Cliff Head
platform. A BIA for foraging occurs in the EMBA and approximately 13 km south and 105 km
northwest of Operational Area (Figure 4.13).
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Figure 4.13: White Shark Foraging BIA near the Cliff Head facility
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4.6.4.2  Grey nurse shark

The grey nurse shark (Carcharias taurus) (west coast population), listed as vulnerable under the
EPBC Act, has a broad inshore distribution, primarily in sub-tropical to cool temperate waters (Last
& Stevens, 2009). The west coast population of grey nurse shark is predominantly found in the
south-west coastal waters of Western Australia (Environment Australia, 1997) and has been
recorded as far north as the North West Shelf (Stevens 1999; Pogonoski et al., 2002).

Individuals may exhibit a high degree of site fidelity, although some studies have suggested that
the species exhibits some migratory characteristics moving between different habitats and
localities (McAuley, 2004). The high endemism ensures that grey nurse sharks are vulnerable to
localised pressures in certain areas. The status of the west coast population is poorly understood
although they are reported to remain widely distributed along the WA coast and are still regularly
encountered, albeit with low and indeterminate frequency (Chidlow et al., 2006). A small
aggregation of the vulnerable grey nurse sharks has been identified off Exmouth during a five-year
(2007-2012) study (Hosche and Whisson 2016). Aggregation sites are important in the life cycle
of the grey nurse shark for mating and pupping (Hosche and Whisson 2016).

Grey nurse sharks are often 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). The species has been recorded at varying depths, but is generally found
between 15-40 m (Otway & Parker, 2000). Grey nurse sharks have also been recorded in the surf
zone, around coral reefs, and to depths of around 200 m on the continental shelf (Pollard et al.,
1996). Grey nurse sharks may be present in the proximity of the Cliff Head platform as it contains
suitable habitat, although their highly migratory nature and lack of sightings suggest that there will
not be significant numbers.

4.6.4.3 Whale shark

The whale shark (Rhincodon typus), a migratory species listed as vulnerable under the EPBC Act,
is a large filter feeder found in tropical and warm temperate seas mainly off northern Australia.
Whale sharks, occurring in both tropical and temperate waters, are known to aggregate in the
waters adjacent to North West Cape in late March to early May, with the largest numbers being
recorded in April (Sequeira et al., 2013). The timing of this aggregation has been reported to
coincide with the high levels of productivity associated with annual coral spawning, resulting in an
increased planktonic biomass and a more active food chain. The season is; however, somewhat
variable and whale sharks have been recorded between mid-March and the beginning of June.
Recent satellite tracking of whale sharks tagged off the North West Cape showed that all four
individuals tagged left the area by substantially different routes (Wilson et al., 2016). No critical
habitat for whale sharks has been designated in the South West Marine Region. Due to their
widespread distribution and highly migratory nature, whale sharks may occur, albeit in very low
numbers, in the Operational Area. However, they are known to migrate long distances and have
been observed further south than Dongara so their presence, although unlikely, cannot be
discounted.

4.6.4.4  Porbeagle

Porbeagles (Lamna nasus) are listed as migratory under the EPBC Act and are a wide-ranging,
coastal oceanic shark found in temperate and cold-temperate waters worldwide (1 to 18°C, 0 to
370 m). It is more common on continental shelves, although little information is available for
Southern Ocean Porbeagles. No biologically significant areas (i.e. feeding, breeding or migratory
pathways) for the Porbeagle are recorded at, or in proximity to, the Cliff Head platform, therefore,
the species would, at most, transit through the area.
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4.6.4.5  Scalloped hammerhead

Scalloped hammerheads (Sphyrna lewini) are listed as conservation dependent under the EPBC
Act (DOE, 2022a). Scalloped hammerheads are amongst the most threatened of vertebrates
globally, with estimated global declines of more than 80% in the last seven decades (Rigby et
al., 2019; Pacoureau et al., 2021). The scalloped hammerhead has a circum-global distribution in
tropical and sub-tropical waters (TSSC, 2018). It ranges widely over shallow coastal shelf waters.
There is very little structuring from the eastern to western extents within Australia and it is likely to
be a shared stock with Indonesia. Within Australian waters the scalloped hammerhead extends
from New South Wales, around the north of the continent and then south into Western Australia to
approximately Geographe Bay (TSSC, 2018). This species overlaps both the Operational Area and
EMBA.

4.6.4.6  Oceanic whitetip shark

Oceanic whitetip sharks (Carcharhinus longimanus) are migratory, pelagic sharks found in tropical
and subtropical oceans. (usually in waters above 20 °C) of all oceans - usually well offshore beyond
the continental shelf between about 30°N and 35°S, or around oceanic islands (Fishes of Australia,
2022). The species occurs at depths from the surface to 150 m. Oceanic Whitetip Sharks rarely
come close to land. They spend most of their time in the upper part of the water column near the
surface.

In Australia, the species occurs mostly in oceanic areas off northern Australia (rare or absent in
the Arafura Sea and Gulf of Carpentaria); recorded off South Australia but usually rare off the
southern coast (Bray, 2017). This species overlaps both the Operational Area and EMBA.

4.6.4.7 Manta rays

The giant manta ray (Manta birostris), also known as giant chevron manta ray, Pacific manta ray,
pelagic manta ray, oceanic manta ray, is the largest living ray. It is listed as a migratory marine
species under the EPBC Act (DoE, 2022b), and has been listed as Vulnerable on the IUCN Red
List of Threatened Species, primarily because of the lack of knowledge about population size, its
slow reproductive rate (1 pup per litter) and the threats to population and ray’s prey from fishing.

Rays like sharks and chimaeras are cartilaginous fishes belonging to the class Chondrichthyes.
The most recent Australian review suggests that Australia is particularly rich in chondrichthyan
diversity with at least 297 of an estimated worldwide total of 1025 species found within our territorial
waters. Giant manta rays are migratory and have a circumtropical and semi-temperate distribution
through the world’s oceans. However, it is believed that within this broad range the populations
are distributed sparsely and are fragmented (Marshall et al, 2011). Giant manta rays are filter
feeders, using the large flaps on either side of the head to direct zooplankton and small fishes into
their wide mouth. They are predominantly pelagic, found in the waters around offshore islands,
and occasionally in coastal areas. No known aggregation areas are found within the Operational
Area or EMBA. Combined with the sparse distribution of this species outside aggregation areas,
encounters with large numbers of giant manta ray in the Operational Area are not considered likely.

The reef manta ray (Manta alfredi) has a widespread distribution in tropical and subtropical waters
of Australia. The reef manta ray has a pelagic lifestyle and feeds by filtering sea water to catch his
favourite food that represents zooplankton. They therefore have a relatively sedentary behaviour
with precise areas for cleaning and feeding within close proximity of coasts, reefs or islands. No
known aggregation areas occur within the Operational Area or EMBA and therefore, while
individuals may be encountered, large aggregations are not expected.
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46.4.8 Mako sharks

The shortfin mako (Isurus oxyrinchus) is known to occur in both tropical and temperate waters and
is normally oceanic and cosmopolitan in its distribution. It is widespread in Australian waters and
occurs from the surface to water depths of at least 650 m (Rigby et al., 2019b). In WA, there is little
information available that describes population estimates or distributions. While the species may
transit the Operational Area, no critical habitat for feeding, breeding and pupping is known to occur.

The longfin mako (I. paucus) is a more tropical species than the shortfin mako and rarely reported
in Australian waters (Rigby et al., 2019c). Longfin makos are found in Australian waters north of
Geraldton, WA, around the northern coast of the continent and to at least Port Stephens in New
South Wales (Last and Stevens, 2009). In WA, there is little information available that describes
population estimates or distributions. Longfin mako sharks may occur in the Operational Area, but
given their widespread and highly dispersed distribution, are unlikely to be present in large
numbers.

4.6.4.9  Southern dogfish

Southern dogfish are mainly demersal (bottom-dwelling) with a depth range of 180—-900 m and a
core range of 200—-800 m (Fishes of Australia, 2022). They inhibit the continental slope of southern
Australia from off Forster, New South Wales, to off Bunbury, Western Australia, including
Tasmania, in depths of 208—701 m, but usually in depths below 400 m. Southern dogfish undertake
day-night (diel) migrations across their depth range from relatively deep daytime residence depths
(1000 m) to shallower night-time feeding depths (to 200 m) (Bray, 2019). This species overlaps
both the Operational Area and EMBA.

Species in genus Centrophorus are vulnerable to over-exploitation (TSSC, 2013). They are long-
lived, late to mature and have small litters.

4.6.4.10 Freshwater sawfish

Freshwater sawfish (Pristis pristis) are listed as vulnerable under the EPBC Act and have been
recorded in river and estuarine environments, as well as up to 100 km offshore (DoE, 2014b).
Fishing of elasmobranchs is a part of traditional fishing practices and historically makes up an
important part of the diet of coastal indigenous communities. Indigenous Australians are allowed
to take and eat sawfish for personal, domestic or non-commercial communal needs.

The generally accepted model of movement and migration of freshwater sawfish in Australian
waters is that young are born at the mouths of rivers and in estuaries and then migrate up river
where they spend the first several years of life. As they reach maturity they move out of the rivers
and into marine and estuarine environments (Peverell 2005, Thorburn et al. 2007).

The Australian populations are likely to comprise a high proportion of the Indo-West Pacific
population, and are a globally important population. Important regions for freshwater sawfish in
Australia include: King Sound, and the Fitzroy, Durack, Robinson and Ord Rivers in Western
Australia, as they contain significant nursery areas and individuals with unique haplotypes (DoE,
2014b). This species overlaps both the Operational Area and EMBA.
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4.6.4.11 Southern bluefin tuna

The southern bluefin tuna (Thunnus maccoyii) is listed as conservation dependent (TSSC, 2010).
SBT forms a single widely distributed population in the southern, temperate oceans, but with a
single known spawning ground in the Indian Ocean, between Java and northern Western Australia.
Spawning takes place from September to April in warm waters south of Java and juvenile SBT
then migrate down the coast of Western Australia. Surface schooling juvenile SBT are found in
coastal waters off southern Australia during the summer months (December to April) and spend
winters in deeper, temperate oceanic waters. Young SBT are known to migrate seasonally
between the south coast of Australia and the central Indian Ocean. After attaining five years of
age, SBT are seldom found in nearshore surface areas, and their distribution extends over the
southern circumpolar area throughout the Pacific, Indian and Atlantic Oceans (TSSC, 2010). This
species overlaps both the Operational Area and EMBA.

4.6.4.12 Other fish species

The bony fish assemblages in the Operational Area and EMBA are characterised by temperate
and subtropical species, including several species that are targeted by commercial and
recreational fishers. Demersal fish species include highly sought commercial and recreational
species such as blue groper (Achoerodus gouldii), baldchin groper (Choerodon rubescens),
snapper (Pagrus auratus), goldband snapper (Pristipomoides multidens) and dhufish (Glaucosoma
hebraicum). Some tropical species, such as goldband snapper, A range of other demersal fishes
such as apogonids (family Apogonidae), leatherjackets (family Monacanthidae), flatheads (family
Platycephalidae) occur in the region. The southern limit of the distribution of some tropical finfish
species, such as goldband snapper, occurs in the Central West Coast bioregion. Some demersal
fishes are largely dependent on a single habitat while others occupy a wide range, or live in several
different habitats throughout the stages of the lifecycle. Many juvenile demersal fishes utilise
inshore, seagrass-lined estuaries, or sandy/muddy bay habitats for feeding and protection, and
then migrate offshore as adults, to reefs or other habitats.

Pelagic teleost fishes in the EMBA are typically highly mobile (although may be associated with
particular habitats or oceanographic features) and include large predatory species such as tailor,
Australian salmon, large carangids (e.g. Seriola spp.), mackerels and tunas (family Scombridae).
Also present are smaller pelagic species such as pilchards (family Clupeidae), Australian herring
(Arripis georgianus) and garfish (Hyporhamphus melanochir).

Spawning of sharks, finfish and crustacean species may occur year-round, although some species
are known to have distinct seasonal spawning periods (Table 4-9). Most finfish species undergo a
planktonic larval phase.

Table 4-9: Key fish species, spawning / aggregation times and key habitat

Fish species Scientific name Spawning / Key habitat and spawning habitat
aggregation
times
Blacktip shark Carcharhinus tilstoni, C. | Nov — Dec Generally found in water less than 30 m deep
limbatus over continental shelves, though they may

dive to 64 m. Favoured habitats are muddy
bays, island lagoons, and the drop-offs near
coral reefs, estuaries and mangrove swamps

Goldband snapper Pristipomoides multidens Jan — Apr Inhabits offshore reefs, hard-bottom areas at
depths of 20 to 550 m

Rankin cod Epinephelus multiinotatus Aug — Oct Juveniles are found in inshore coral reefs.
Adults migrate to deeper offshore reefs and
trawling grounds when mature.

Baldchin groper Choerodon rubescens Sep — Feb Inshore, demersal habitats in depths of 20-
250 m, but generally less than 100 m. Usually
found close to the seabed.
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Fish species

Scientific name

Spawning
aggregation
times

Key habitat and spawning habitat

Champagne (spiny)
crab

Hypothalassai acerba

Mar — May

Usually found in the ocean’s benthic shelf and
upper slope, in the sandy and muddy bottoms,

Crystal (snow) crab

Chaceon spp

All year

Snow crab are often found in the ocean’s
benthic shelf and upper slope, in the sandy
and muddy bottoms, and in depths from 20 to
1200 m.

King George whiting

Sillaginodes puncate

Jun — Sep

Spawn in mainly offshore areas. The water
currents then carry the fertilised eggs and
larvae into sheltered bays of mangroves and
seagrass areas. The juvenile fish tend to
congregate in estuaries, inlets, bays, beaches
and other sheltered coastal waters in close
proximity to seagrass beds. Adults prefer the
deeper water along channels, gutters and
offshore with a less dependence on seagrass
habitats. The larger fish are also found
individually in deeper offshore areas near
reefs.

Pink snapper

Pagrus auratus

Oct — Mar

Widespread within the Indian Ocean Including
Australian Waters. The species is considered
to be demersal; adults are found along the
continental shelf to 300 m depth, whilst
juveniles inhabit shallower, sheltered coastal
waters. Eggs and larvae of the pink snapper
are pelagic (Department of Fisheries (DoF)
2020).

Sandbar shark

Carcharhinus plumbeus

Oct — Jan

A bottom-dwelling, shallow coastal water
species that is seldom seen at the water’s
surface. It tends to prefer waters on
continental shelves, oceanic banks, and
island terraces

Spangled emperor

Lethrinus nebulosus

Sep — Feb

Reef dwellers ranging from shallow coral reefs
and seagrass beds to rocky reefs 200 m deep

Spanish mackerel

Scomberomorus
commerson

Aug — Nov

A pelagic larval phase is followed by juveniles
occupying shallow inshore waters, moving to
coral and rocky reef habitat as they grow.
Adult fish are epi-pelagic, usually associated
with reefs, shoals or current lines, and rarely
found in depths greater than 100 meters.

Western Australian
dhufish

Glaucosoma hebraicum

Dec — Mar

Adults usually be found on reefs 20 to 50 m
deep, occasionally found in depths of 3 m
deep. Juveniles often occur in sandy habitats
at similar depths to adults. Young fish of about
150-300 mm then move to low-lying reefs,
while adults prefer reefs with large rocky
outcrops and ledges. Spawning appears to
take place over isolated reef outcrops and
weed-covered sandy areas.

Western rock lobster

Panulirus cygnus

Aug — Feb

See Section 4.7.4
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4.6.5 Marine mammals

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory species that may occur in the Operational Area and/or EMBA as highlighted in Table 4-5
and reported in the PMST search:

e Australian sealion (threatened)

e Blue whale (threatened and migratory)

e Southern right whale (threatened and migratory)
e Humpback whale (migratory)

e Antarctic minke whale (migratory)

e Bryde's whale (migratory)

e Dusky dolphin (migratory)

e Orca (migratory)

e Sperm whale (migratory)

e Fin whale (migratory).

46.5.1 Australian Sea Lion

Australian Sea Lions (Neophoca cinerea) are listed as vulnerable under the EPBC Act. There are
currently 76 known pupping locations along the coast and offshore islands between the Houtman
Abrolhos Islands in Western Australia to the Pages Islands in South Australia. The widespread
distribution of small colonies may offer the advantage of minimising competition in areas for limited
trophic resources (Shaughnessy, 1999). Australian sea lions use a wide variety of habitats (Gales
et al.,1994) for breeding sites (called rookeries) and, during the non-breeding season, for haul-out
sites (rest stops, which are also useful for predator avoidance, thermal regulation and social
activity) (Campbell, 2005). Onshore habitats used include exposed islands and reefs, rocky terrain,
sandy beaches and vegetated fore dunes and swales. They also use caves and deep cliff
overhangs as haul-out sites or breeding habitat (Dennis & Shaughnessy 1996, 1999).

The species has an asynchronous 17.5 month breeding cycle across its known range (Campbell
2003). The pupping season can extend for between five and seven months (Gales et al., 1992;
Shaughnessy et al., 2006). Dispersal of young appears to be self-limited in this species, as females
show strong natal site fidelity to maximise breeding potential due to the asynchronous nature of
their breeding cycles (Campbell et al., 2008). Females’ movements appear to be no greater than
60 km from their natal site (Campbell et al., 2008). Males disperse approximately 200 km from
natal sites (Campbell, 2003). Dispersal mode is reflected in the high levels of genetic differentiation
found in colonies of Australian sea lions over relatively short distances (Campbell, 2003). Adult
females have been recorded to move pups away from the natal area to other haul-out areas to
continue nursing when pups, at approximately 2—3 months of age, can make short distance
movements (Higgins & Gass, 1993). Migration of adult and juvenile males has been recorded on
the west coast of WA between breeding colonies in the Jurien Bay area and non-breeding sites on
islands near Perth (Gales et al., 1992). Timing for the birthing of pups is not the same at each
breeding island. Young can be born at any time from January to June after a gestation period of
12 months. Australian sea lions are regularly observed feeding around the larger reefs in the area.
The nearest breeding grounds are on the Beagle Islands some 39 km to the south and the Abrolhos
Islands approximately 100 km northwest of the area, and therefore may be present in, or transiting
through, the area close to the Cliff Head platform. A BIA for foraging (male and female) overlaps
the Operational Area (Figure 4.14).
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465.2 Blue whale

The blue whale is a migratory threatened species under the EPBC Act and is listed as ‘endangered’
by the IUCN (IUCN, 2013). The Conservation Management Plan for the Blue Whale (DoE, 2015a)
outlines vessel disturbance and man-made noise as potential threats to the conservation status of
this species. They are widespread in all Australian waters at various times of year and may be
encountered in the vicinity of the Cliff Head platform. The species is oceanic and appears to
undertake extensive migrations between low latitude (~20°S), warm water breeding areas, to high
latitude (60-70°S), cooler feeding grounds (Bannister et al., 1996).

Although migration patterns remain poorly understood, it is thought that the species migrate to
Antarctic waters in early summer, leaving for tropical waters in autumn and arrive at breeding
areas, in Indonesian and possibly SW Pacific waters, during winter. (DoE, 2013). Exact breeding
grounds are also relatively unknown (Bannister et al., 1996).

There are two sub species of blue whale, the Antarctic blue whale (B. m. intermedia) and the pygmy
blue whale (B. m. brevicauda). Antarctic blue whales feed predominantly in polar waters and are
likely to occur infrequently in the region; most blue whale sightings in Australian waters are pygmy
blue whales (Branch et al., 2007). Pygmy blue whales feed in the Perth Canyon at depths of 200
to 300 m, from January to May, with peak feeding occurring between March and May. From April
to August, they continue their northern migration, returning southwards between October and late
December (DoE 2012). Satellite tracking of pygmy blue whales has identified the Perth
Canyon/Naturalist Plateau Region (Perth to Geraldton) as an area of potentially higher occupancy
(Double et al., 2014; Thums et al., 2022). Most recently, the continental shelf off of Geraldton is
identified as an important biological area (feeding, resting or foraging) (Thums et al., 2022) and
therefore it may be possible that pygmy blue whales may be present in the vicinity of the
Operational Area. A blue and pygmy blue whale BIA for foraging on migration overlaps the EMBA,
as does a known foraging area BIA for pygmy blue whales (Figure 4.14). A distribution BIA for
pygmy blue’s overlaps with the Operational Area.

4.6.5.3  Southern right whale

The migratory patterns of the southern right whale, a vulnerable listed EPBC Act species, are less
well known than the humpback. The species is pelagic, in summer foraging in the open Southern
Ocean (Bannister et al., 1996). It is thought that southern right whales migrate from sub-Antarctic
feeding grounds to their breeding grounds close to Australia’s south coast during winter and spring
(Bannister, 1994). Marsh et al., (1995) indicate that the regular calving areas occur between
Augusta in Western Australia and Port Lincoln in South Australia, with less regular calving
occurring around the southwest coast up to Perth. During the winter and spring period, occasional
sightings of southern right whales have been made as far north as Geraldton. No BIAs for this
species are in or near the Operational Area and therefore large numbers of individuals are unlikely
to be encountered during activities.

4.6.5.4 Humpback whale

Humpback whales traverse waters off the west coast of Australia as they migrate annually from
summer feeding grounds in Antarctica to the nearshore waters of the Kimberley region where they
breed and calve during winter. The northbound migration occurs between June and September,
peaking in July and August (Double et al., 2010). Whales appear to remain within the 200m isobath
near the Montebello Islands before moving closer to shore as they head further north to calving
grounds in the Kimberley (Jenner et al., 2001). The southbound migration begins in September
through to November (Double et al., 2012), although actual timing may vary by up to three weeks.
The Operational Area overlaps with the two BIA’s; migration (north) and migration (north and south)
(Figure 4.14) therefore individuals will likely be encountered, peaking in June/July and
October/November (Table 4-8).
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Figure 4.14: Marine mammal BIAs in the vicinity of Cliff Head.
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4655 Antarctic minke whale

The Antarctic minke whale (Balaenoptera bonaerensis) is listed migratory under the EPBC Act and
occupies primarily offshore and pelagic habitats (greater than 600 m in water depth) within cold
temperate to Antarctic waters between 21°S and 65°S (Bannister et al., 1996; Thiele and Gill,
1999). In the Antarctic, minke whale density increases from November, peaks in January, and
then declines in February with the majority of the mature population distributed south of 40°S in
summer (DoE, 2022c).

Antarctic minke whales have been recorded offshore from all Australian states except for the
Northern Territory (Bannister et al., 1996). Their distribution north along the west coast of Australia
is currently unknown. This species is known to undertake extensive annual migrations to feeding
grounds in southern Australian and Antarctic waters during summer; and winter breeding grounds
in open ocean areas throughout tropical and sub-tropic waters (DoE, 2022c). The Antarctic minke
whale may occasionally pass through or near to the Cliff Head Operational Area.

4.6.5.6  Bryde’s whale

Bryde’s whales are the smallest of the baleen-type whales. They are found in oceanic and
nearshore tropical and subtropical waters and considered a pelagic species. The smaller, coastal
form of Bryde’s whale is limited to waters shallower than 200 m and moves along the coast In
response to suitable prey, while the larger, offshore form is found in deeper water (500 — 1000 m)
(DoE, 2022d). Species inhabiting inshore locations (<20 miles from coast) are quite sedentary,
with mating occurring in the autumn/winter timeframe. Insufficient information is available on
specific Australian feeding or breeding grounds for the species. Inshore coastal forms appear to
breed and give birth during the year while the offshore form breeds during winter (DoE, 2022d).
Bannister et al., (1996) report that Bryde’s whales have previously been recorded near the
Abrolhos Islands. The Bryde’s whale may occasionally pass through or near to the Cliff Head
Operational Area.

4657 Orca

The orca (Orcinus orca), or killer whale, is a listed migratory species under the EPBC Act. While
they are known to be migratory, following regular seasonal movements, exact routes and timings
are poorly understood and little is known about orca in Australian waters. The preferred habitat of
orca includes oceanic, pelagic and neritic (relatively shallow waters over the continental shelf)
regions, in both warm and cold waters. They may be more common in cold, deep waters, but off
Australia, orcas are most often seen along the continental slope and on the shelf, particularly near
seal colonies. Given the shallow water depths of the Operational Area, large numbers of orca are
unlikely to be encountered during operations and IMR activities, although transient individuals may
be encountered in low numbers.

4.6.5.8 Sperm whale

Sperm whales (Physeter macrocephalus) are listed migratory under the EPBC Act and have been
recorded off the coasts of all Australian states (Bannister et al., 1996), though their distribution and
abundance is poorly understood. Females and young male sperm whales are restricted to warmer
waters, moving broadly between the eastern Indian Oceans and Tasman Sea and down to 55°S,
while older males travel seasonally between Antarctic waters and equatorial breeding grounds
(Bannister 1969; Gaskin 1973; Best 1979). No population estimates are available for sperm whales
in Australian waters. Lack of taxonomic resolution, and poor abundance and distribution data,
prevent a definitive assessment of the likelihood for subpopulations within Australian populations
of sperm whale (DoE, 2022¢e).
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The major food for sperm whales comprises oceanic cephalopods, frequently taken at depth
(Clarke 1980). While sperm whales feed primarily on large and medium sized squids, the list of
documented food items is fairly long and diverse. Prey items include other cephalopods such as
octopuses, and medium and large-sized demersal fishes, including rays, sharks and many teleosts
(Bearzin 1972; Clarke 1977, 1980; Rice 1989). Sperm whales are deep and prolonged divers and
can therefore feed throughout the entire water column, even in very deep areas.

Concentrations of sperm whales are found where the seabed rises steeply from great depth and
are probably associated with concentrations of major food in areas of upwelling (Bannister et al.,
1996). For example, sperm whales have been observed foraging in waters over the Perth Canyon
and over the Albany canyons group (Evans and Hindell 2004) and therefore transient individuals
may occur although given the shallow water of the Operational Area this is unlikely. No BIAs have
been designated for foraging or other aggregations within the Operational Area or EMBA.

46.5.9 Sei whale

Sei whales are migratory and listed as vulnerable under the EPBC Act, occurring in subtropical,
temperate, and subpolar waters around the world. Their distribution, abundance and latitudinal
migrations are largely determined by seasonal feeding and breeding cycles (Department of Climate
Change, Energy, the Environment and Water, 2022). They are the most ‘northerly’ of the Antarctic
baleen whales.

These whales are thought to complete long annual seasonal migrations from subpolar summer
feeding grounds to lower latitude winter breeding grounds but details of this migration, and whether
it involves the entire population, are unknown (National Oceanic and Atmospheric Administration
(NOAA), 2022a). Sei whales are often found to the north of the Polar Front in summer, as far as
north Tasmania; but they are seen occasionally feeding in the southernmost navigable waters of
Antarctica (TSSC, 2015a). Sei whale winter breeding areas are unknown, but probably lie
somewhere in deep tropical waters; however, some individuals have been seen around Tasmania
in winter, possibly non-breeding whales (TSSC, 2015a). This species overlaps both the
Operational Area and EMBA.

4.6.5.10 Fin whale

Fin whales are migratory whales listed as vulnerable under the EPBC Act. Fin whales are
considered a cosmopolitan species and occur from polar to tropical waters, and rarely in inshore
waters (TSSC, 2015b). The full extent of their distribution in Australian waters is uncertain, but they
occur within Commonwealth waters and have been recorded in most State waters and from
Australian Antarctic Territory waters (TSSC, 2015b).

These whales are generally thought to undertake long annual migrations from higher latitude
summer feeding grounds to lower latitude winter breeding grounds (NOAA, 2022b). It is likely they
migrate between Australian waters and the following external waters: Antarctic feeding areas (the
Southern Ocean); subantarctic feeding areas (the Southern Subtropical Front); and tropical
breeding areas (Indonesia, the northern Indian Ocean and south-west South Pacific Ocean waters)
(NOAA, 2022b). This species overlaps both the Operational Area and EMBA.

4.6.6 Marine reptiles

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory species that may occur in the Operational Area and/or EMBA as highlighted in Table 4-5
and reported in the PMST search:

e Loggerhead turtle
e Green turtle

e Leatherback turtle
e Flatback turtle
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4.6.6.1 Loggerhead turtle

Loggerhead turtles (Caretta caretta) are migratory and listed as Endangered under the EPBC Act
and are found throughout tropical, subtropical and temperate waters, occurring in waters
surrounding coral and rocky reefs, seagrass beds and muddy bays (DoE, 2022f). They feed
primarily on benthic invertebrates in waters ranging in depth from the nearshore zone to 55 m.
Loggerhead turtles undertake well-known reproductive migrations (over 2,600 km) between
foraging and nesting areas (DoE, 2022f). Loggerhead turtles are one of the most commonly sighted
turtles along the coast adjacent to the South-West Marine Region, with resident adult and large
sub-adult turtles sometimes found in the Perth region between Rottnest Island and Geographe
Bay. Nesting of loggerhead turtles is mainly concentrated on subtropical beaches, with major
aggregations occurring to the north of the region, from Shark Bay to the Pilbara (DoE, 2022f). No
BlAs for this species have been designated within the Operational Area or EMBA. However,
loggerhead turtles are known to breed on Dirk Hartog Island over 100 km to the northeast of the
Operational Area and foraging may occur, therefore they may be seen in the area surrounding the
Cliff Head platform.

4.6.6.2 Green turtle

Green turtles (Chelonia mydas) are a migratory species and are listed as Vulnerable under the
EPBC Act. They are the most widespread and abundant turtle species in WA waters nesting from
the Ningaloo coast to the Kimberley Islands (Prince, 1994). These turtles nest, forage and migrate
across tropical northern Australia usually between the 20°C isotherms although individuals may
stray into temperate waters (DoE, 2022f). Green turtles forage on shallow benthic habitats
containing seagrass and/or algae, including coral and rocky reefs, and inshore seagrass beds
(DoE, 2022f). No BIAs have been designated for the green turtle in the Operational Area or EMBA,
although foraging or transient individuals may be encountered in low numbers.

46.6.3 Leatherback turtle

Leatherback turtles (Dermochelys coriacea) are migratory species listed as Endangered under the
EPBC Act. They are a pelagic feeder found in tropical and subtropical and temperate waters. Adult
turtles are found in both the pelagic and coastal waters foraging throughout the water column from
close to the surface to depths of more than 1200m (DoE, 2022f). The species has been recorded
feeding in all Australian states and while no major nesting areas have been recorded in Australia,
scattered isolated nesting occurs in southern Queensland and the Northern Territory (DoE, 2022f).
It is thought that most leatherback turtles found in Australian waters have migrated from tropical
nesting areas to feed in temperate waters (DoE, 2022f). Adult turtles feed on pelagic soft-bodied
creatures such as jellyfish, which occur in greatest concentrations at the surface in areas of
upwelling or convergence (DoE, 2022f). No BIAs have been designated for this species in the
Operational Area or EMBA, and given the low density at which the leatherback turtle commonly
resides, only very low numbers of transient individuals could be encountered.

4.6.6.4 Flatback turtle

Adult Flatback turtles (Natator depressus) inhabit soft bottom habitat over the continental shelf of
northern Australia, extending into Papua New Guinea and Irian Jaya (Zangerl et al., 1988) although
the extent of their range is not fully known (Zangerl et al., 1988). Capture locations from trawlers
indicate that Flatback Turtles feed in turbid, shallow inshore waters north of latitude 25° S in depths
from less than 10 m to depths of over 40 m (Robins 1995). Nesting habitat includes sandy beaches
in the tropics and subtropics (Limpus 1995). Flatback Turtles make long reproductive migrations
similar to other species of sea turtles, although these movements are restricted to the continental
shelf (DoE 2022b). No BIAs for the flatback turtle are recorded at, or in proximity to, the Cliff Head
platform, therefore, these species would, at most, transit through the area.
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4.6.7 Marine birds

46.7.1 Procellariiformes

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory albatross, petrel and shearwater species that may occur in the Operational Area and/or
EMBA as highlighted in Table 4-5 and reported in the PMST search:

e Amsterdam albatross (threatened and migratory)

e Southern royal albatross (threatened and migratory)
e Wandering albatross (threatened and migratory)

e Northern royal albatross (threatened and migratory)
o Black-browed albatross (threatened and migratory)
¢ Indian yellow-nosed albatross (threatened and migratory)
e Shy albatross (threatened and migratory)

e White-capped albatross (threatened and migratory)
e Campbell albatross (threatened and migratory)

e Sooty albatross (threatened and migratory)

e Southern giant petrel (threatened and migratory)

¢ Northern giant petrel (threatened and migratory)

o White-faced storm petrel

e Blue petrel (threatened)

e Fairy prion (threatened)

o Soft-plumaged petrel (threatened)

e Flesh-footed shearwater (migratory)

o Wedge-tailed shearwater (migratory)

o Little shearwater.

Breeding colonies of albatross species are found at six localities within Australian waters, all of
which are sub-Antarctic islands located in the Southern Ocean, several thousand kilometres from
the Operational Area. All species of albatross forage widely at sea and are generally found at their
most northern extents between May and September, with many species occurring at relatively low
densities waters along the southern Australian coast during this time (DSEWPAC, 2011).

There are no critical habitats for any species of albatross listed under the EPBC Act within the
EMBA,; the nearest BIA for the identified albatross species lies over 500 km south of the EMBA.
Given the oceanic foraging strategies of these species, foraging individuals may occur within the
EMBA but are not expected in large numbers.

Petrels share many similar characteristics with albatrosses; they forage widely at sea, breeding is
concentrated at a number of sub-Antarctic island in the Southern Ocean, and they may be found
in waters off the southern Australian coastline during winter months (DSEWPAC, 2011). The
southern and northern giant petrels may occur in the Operational Area and EMBA though not in
large numbers. A foraging BIA for the soft-plumage petrel and white-faced storm petrel overlaps
with the EMBA and therefore foraging individuals of this species may occur, though large numbers
of individuals are not expected in the Operational Area.

Fairy prions have a circumpolar distribution, and probably frequent subtropical waters during the
non-breeding period. The distribution of this species is not known to overlap with any EPBC Act-
listed threatened ecological community (TSSC, 2015c). Fairy prions and their habitats are likely to
occur within the EMBA, although do not overlap with the Operational Area.
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Flesh-footed shearwater, little shearwater and wedge-tailed shearwater may occur in the EMBA
and the Operational Area. Species of shearwater are widely distributed across the southern Indian
and Pacific oceans, and breed on offshore islands, including the Houtman Abrolhos islands. The
breeding season in Australia begins in as early as September, with fledgling occurring as late as
June. During breeding season shearwaters typically aggregate in flocks and are rarely found as
single animals. Outside the breeding season, individuals may forage widely away from breeding
colonies. A foraging (in high numbers) BIA for the wedge tailed shearwater and little shearwater
overlaps the Operational Area and therefore foraging individuals may occur in this area.
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Figure 4.15: Seabird BIAs in the vicinity of Cliff Head
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46.7.2 Sternidae

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory tern and noddy species that may occur in the Operational Area and/or EMBA as
highlighted in Table 4-5 and reported in the PMST search:

e Australian lesser noddy (threatened)
e Common noddy (migratory)

e Australian fairy tern (threatened)

e Bridled tern (migratory)

e Caspian tern (migratory)

e Roseate tern (migratory)

e Little tern (migratory)

e Greater sand plover

e Sooty tern.

The Australian lesser noddy is known to breed on the Houtman Abrolhos islands, with
approximately between 50,000 and 80,000 breeding pairs on the islands and may breed on
Ashmore Reef and Cartier Island (TSSC, 2015d). The breeding season is protracted; hatching of
chicks may occur between August to December and fledging of chick may occur between January
and April (TSSC, 2015d). The species is considered to be resident around breeding islands year-
round, although long-distance movements do occur. Outside the breeding season the species may
forage widely and move away from breeding islands (TSSC, 2015d). A foraging (provisioning
young) BIA overlaps the EMBA.

Given the known concentration of the species at the Houtman Abrolhos islands, along with the
foraging range of the species, the Australian lesser noddy may occur within the Operational Area
and is expected to forage within the EMBA.

In Australia, the common noddy occurs mainly in ocean off the Queensland coast, but the species
also occurs off the north-west and central Western Australia coast. During the breeding season,
the common noddy usually occurs on or near islands, on rocky islets and stacks with precipitous
cliffs, or on shoals or cays of coral or sand. When not at the nest, individuals will remain close,
foraging in the surrounding waters. Birds may nest in bushes, saltbush, or other low vegetation.
During the non-breeding period, the species occurs in groups throughout the pelagic zone (DoE,
2022g). Two BIA’s overlap the EMBA, foraging and foraging (provisioning young).

The seasonality of breeding varies greatly between sites and within a colony, breeding is not
synchronized (DoE, 2022g). Clutch size is usually restricted to a single egg (DoE, 2022g), but
sometimes two eggs occur (DoE, 2022g). The common noddy feeds mainly on fish, although they
are known to also take squid, pelagic molluscs, and aquatic insects. The common noddy will often
forage farther from shore than other species of the same genus, such as the Australian lesser
noddy. A common noddy foraging BIA overlaps the EMBA, but individuals are unlikely to be
encountered in the Operational Area.

In Australia, terns are widespread throughout coastal environments and commonly observed in
near-coastal waters, both on ocean beaches, platforms and headlands and in sheltered waters (11
— 55 km from shore). In particular terns appear to move south along the coast (Reid et al., 2002).
Terns are recorded in Queensland from September, and usually arrive in NSW from late
September to October. In Victoria, reporting rates increase during September-October (DOE
2022). Birds may transit over the Operational Area from August — October during their southward
migration. A bridled, caspian and Australian fairy tern foraging BIA overlaps with the Operational
Area. A foraging BIA for sooty and roseate terns overlaps with the EMBA.
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The greater sand plover breeds in the northern hemisphere and undertakes annual migrations to
and from southern feeding grounds for the austral summer (TSSC, 2016). The greater sand plover
distribution in Australia during the non-breeding season is widespread, although the most are found
in northern Australia. In Western Australia they are especially widespread between North West
Cape and Roebuck Bay and also occasionally recorded along the coast of southern Western
Australia (TSSC, 2016).

46.7.3 Charadriiformes

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory gull species may occur in the Operational Area and/or EMBA as highlighted in Table 4-5
and reported in the PMST search:

e Pacific Gull

Pacific Gulls (Larus pacificus) are endemic to Australia (DAWE, 2020b). The subspecies georgii is
found on the coasts of south-western Western Australia and western South Australia. Its range has
expanded in recent years northwards along the Western Australian coast. Breeding occurs
between September and January, either in small and open colonies or solitary. As with other
coastal species, Pacific Gulls are prone to disturbance while breeding and feeding. Some
populations have begun contracting (DAWE, 2020b). A Pacific gull foraging BIA overlaps with the
Operational Area.

4.6.7.4  Other migratory marine birds

The following sections further detail the behaviour, migrations and other habits of threatened or
migratory marine avifauna species, not identified in the families above, that may occur in the
Operational Area and/or EMBA as highlighted in Table 4-5 and reported in the PMST search:

e Osprey

o Great egret

e Cattle egret

e Bar-tailed godwit

e Common greenshank
e Red-tailed tropicbird
o Fork tailed swift

e Red knot

e Curlew sandpiper

e Eastern curlew

e Australian painted snipe.

Ospreys occur in littoral and coastal habitats and terrestrial wetlands of tropical and temperate
Australia and offshore islands. They are mostly found in coastal areas but occasionally travel inland
along major rivers, particularly in northern Australia. The breeding range of the osprey extends
around the northern coast of Australia (including many offshore islands) from Albany in Western
Australia to Lake Macquarie in NSW. The breeding population can be quite fragmented with nests
which can spaced up to 69 km from one another due to the territoriality of breeding pairs. As such,
high numbers of individuals are unlikely to occur in the Operational Areas or EMBA.

The great egret, cattle egret, bar tailed godwit, red knot, curlew sandpiper, eastern curlew,
Australian painted snipe and common greenshank are wetland species and unlikely to occur on
open water. They occur within the EMBA where this overlaps with the coastal areas. As such,
individuals may be locally abundant in small areas within the EMBA, but are unlikely to occur in
large numbers across the EMBA.
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The fork-tailed swift is a non-breeding visitor to Australia, listed as Migratory under the EPBC Act.
The species generally arrives in Australia during October and departs in April (DoE, 2022h). The
species is considered to be exclusively aerial; the species may transit within the EMBA in low
numbers, with its presence restricted to birds in flight.

4.6.8 Invertebrates

A number of invertebrates (crustaceans, infaunal annelids, filter feeders etc.) may occur in the
Operational Area, as highlighted in Sections 4.4 and 4.5, including commercially important species
the western rock lobster. Invertebrates in the Operational Area are representative of the wider
region, and due to the relatively small area that the Operational Area covers, compared to the
homogenous habitat available, numbers of invertebrates are not considered to affected by the
operation of CHA or any supporting activities. However, given the commercial value in the western
rock lobster, and the importance of the area for breeding (as shown by the designation of the KEF,
Section 4.4.1), a more detailed discussion of the western rock lobster is provided below.

46.8.1 Western rock lobster

The western edge of the Operational Area is an area of lobster breeding. Rock lobsters are found
all around the Australian coast sheltering in caves and crevices during the day and moving out at
night to forage in surrounding areas. The western rock lobster (Panulirus cygnus) supports the
most valuable single species fishery in Australia.

The life cycle of the western rock lobster has been well studied. Breeding occurs in spring and
early summer in waters near the edge of the continental shelf of 35 to 90 m depth. (DoFWA, 2011).

Fertilised eggs are carried on the underside of the female for 9 to 12 weeks before hatching.
Hatched larvae, called phyllosoma, rise to the sea surface and drift long distances offshore
(generally 400 to 1,000 km offshore) growing to about 35 mm over 9 to 11 months before
metamorphosing into the peurulus stage. The peurulus then swims back across the continental
shelf to settle in the holes and crevices of the shallow coastal reefs, such as occurs in the central
and eastern parts of the Operational Area. After settlement, the peurulus undergoes a moult and
assumes the form of a juvenile rock lobster (Phillips, 2002).

Juvenile rock lobsters are cryptic and the numbers seen are very small compared to the total
numbers that may be present in the reef system. An intensive study carried out at Seven Mile
Beach (approximately 10 km north of the Operational Area) estimated the density of juvenile lobster
in the reef system to be approximately 40,000 per hectare (Phillips, 2002).

Miller (2019) investigated the relationship between the spatial extent of P. cygnus and the
decreasing catch rates observed by local fishers. The study expanded from Cliff Head to Dongara
and found ‘Low’ catch rates in the shallow waters around Cliff Head with catch rates increasing
towards Dongara. Using the coordinates of the CHA platform it was stipulated that the Operational
Area is located in the ‘Mid’ catch rate area, the third highest catch rate identified in the study (scale:
Low, Boundary, Mid, High) (Miller, 2019: Fig. 1). The study determined that the combination of Sea
Surface Temperate, Swell Height and Swell Period assists in predicting the catch rates in this
region (Miller, 2019).
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4.6.9 Planktonic communities

Components of the pelagic community in the Operational Area and EMBA area include plankton
(both meroplankton such as larval phases and holoplankton such as dinoflagellates, diatoms and
copepods) and larger organisms such as pelagic fishes, cetaceans, pinnipeds and birds.
Phytoplankton abundance and production in the region is considered to be relatively low due to
nutrient limitation (Twomey et al., 2007) and is expected to vary seasonally in response to
irradiance levels, temperature and nutrient availability. The Capes Current transports cooler, saline
water together with the larvae of temperate species northward along the inner shelf, bringing higher
concentrations of nitrate and promoting phytoplankton productivity, which appears to increase the
relative proportion of diatoms (Hanson et al., 2005).

Many marine fishes and invertebrates undergo a planktonic larval phase which is important for
species distribution. The regional oceanography is an important determinant of the fate of
planktonic larvae, with the Leeuwin Current and its eddies advecting larvae offshore or southwards.
The influence of the Leeuwin Current on the fate of larvae is demonstrated by the strong
correlations between current strength and recruitment of species such as western rock lobster and
finfish (Caputi et al., 1996, Hutchins and Pearce 1994, Pearce and Phillips 1988).

4.7 Socio economic environment

The Operational Area is located adjacent to the Shire of Irwin, in the Mid-West region of Western
Australia. The twin towns of Dongara and Port Denison are the nearest townships to the
development (approximately 20 km north-northeast).

4.7.1 Petroleum Exploration and Production

The region has supported petroleum exploration since the 1950s with oil and gas production
beginning soon after. The Perth Basin has become a prominent oil and gas production province
supporting a number of onshore operators.

Permit WA-31-L, in which the Cliff Head platform is located, abuts and is partially surrounded by
the exploration permit WA-481-P. Eleven wells have been drilled within Permit area WA-481-P,
including nine new field wildcat wells (South Turtle Dove 1B, Geelvink 1A, Batavia 1, Leander Reef
1, Vindara 1, Frankland 1, Perseverance 1, Dunsborough 1 and Lilac 1), three exploratory wells
(Koel, Munia and Cisticola) and two appraisal wells (Frankland 2 and Dunsborough 2). Production
License WA-31-L, directly adjacent to Release Permit area WA-481-P, includes two exploration
wells (Cliff Head 1 and Mentelle 1) and 12 extension/appraisal and development wells in the Cliff
Head oil field. Three exploration wells (Twin Lions 1, Moondah 1 and Xanadu 1) have been drilled
in State Waters directly adjacent to the permit area (DOoRET, 2011).

4.7.2 Ports and Shipping

The majority of commercial shipping is located in the west of the Operational Area (Figure 4.16).
The main shipping traffic in the region is west of the Operational Area, between Fremantle and
Asia and other international ports. No commercial freight traffic is expected in the Operational Area,
with vessel movements expected to consist of low levels of commercial fishers transiting the area
and recreational boating.

Port Denison and Geraldton Port (approximately 77 km north) are all located to the north of the
Operational Area. Geraldton Port is located in the heart of the City of Geraldton and handles iron
ore, grains, fuels, metals, mineral sands, talc, garnet and fertilisers. Oakajee Port is a deepwater
port proposed to be built 24 km north of Geraldton and will cater for the world’s largest ore carriers.
The harbour in Port Denison is home to one of the state’s largest rock lobster fishing fleets, in
addition to recreational boating and fishing.
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Figure 4.16: Shipping traffic plot for 2021 at the Cliff Head platform and WA-31-L as provided by
AMSA
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4.7.3 Tourism and recreation

Tourism operations occur in the Abrolhos Islands and Jurien Bay Marine Park. The Houtman
Abrolhos Islands are an A-Class Reserve managed by the Department of Fisheries for the
conservation of flora and fauna, for tourism and for purposes associated with fishing and
aquaculture industries. The waters around the islands have special status as a Fish Habitat
Protection Area for the conservation of fish, fish breeding areas and associated aquatic ecosystem
and are popular for aquatic tourism and recreational activities. Tourism at the Abrolhos Islands
includes scuba diving, fishing and sightseeing activities. Similar activities also occur in the Jurien
Bay Marine Park which is a multiple use reserve that caters for a wide range of activities.

Major population centres in the region include (Australian Bureau of Statistics, 2021):

e Dongara (20 km north): ~1,393 residents

e Leeman (45 km south): ~ 351 residents

e Geraldton (77 km north): ~ 38,940 residents
e Jurien Bay (97 km south): ~1,985 residents.

Each of these population centres contain anchorages and boat ramps and are nodes of maritime
activity, such as commercial and recreational fishing. The coastline is dominated by sandy
beaches, which can be accessed by recreational anglers using 4WD vehicles.

4.7.4 Commercial fisheries & aquaculture

There are a number of Commonwealth and State administered fisheries that are known to have,
or may have, fishing permit areas/zones that overlap the location of the CHA platform. The fisheries
have differing levels of fishing effort and areas of operations over the year, as is outlined in Table
4-10 below. Fisheries identified as having a potential for interaction within the Operational Area are
presented in Figure 4.17 to Figure 4.21.

Table 4-10: Details of fisheries overlapped by the Operational Area or EMBA

Commonwealth Fisheries

Western
skipjack
fishery

The combined western and eastern skipjack
tuna  (Katsuwonus pelamis) fisheries
encompass the entire Australian exclusive
economic zone, including the Operational
Area.

Historically, most fishing effort has used
purse-seine gear (about 98% of the catch)
(Patterson et al., 2021)

v v Skipjack tuna ) X Fishing effort in the fishery is confined to
(Katsuwonus pelamis) temperate waters off southern Australia
(Patterson et al., 2021). The catch was
historically supplied almost exclusively to the
cannery in Port Lincoln. However, the
cannery closed in 2010, and there has been
no catch since the 2008-09 fishing season.
(Patterson et al., 2021).

Therefore, there is no potential for interaction
with this fishery within the Operational Area.
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Western
Tuna and

v v
Billfish
Fishery

Broadbill swordfish
(Xiphias gladius)

Bigeye tuna (Thunnus
obesus)

Yellowfin tuna (T.
albacares)

Albacore tuna (T.
alalunga)

The fishery extends to the Australian
exclusive economic zone boundary in the
Indian Ocean and targets four pelagic
species, which are all highly migratory.

The main fishing gear is pelagic longline, with
low levels of minor-line fishing (Patterson et
al., 2021).

Since 2005, fewer than 5 vessels have been
active in the fishery each year (Patterson et
al., 2021). Total catch was 161 tonnes for the
2020 fishing season, with the maximum area
fished overlapping the Operational Area.

Patterson et al. (2021) and other previous
years’ fishery status reports present course
resolution (60 nm block) fishing effort data
which suggests that fishing effort could occur
in the vicinity of the Operational Area.
However, further review of vessel AIS data on
Global Fishing Watch for a 2 year period
(June 2021-June 2023), indicates that the
nearest long line vessels operate over 50 km
west of the Operational Area in water depths
>500 m. Most long line effort occurs even
further offshore in the deepest waters of the
Australian Fishing Zone. Subsequently,
consultation efforts with WTBF concession
holders did not identify any concerns
regarding Cliff Head operations.

Therefore, there is unlikely to be interaction
with this fishery within the Operational Area,
though fishing effort is noted as occurring on
the western margin of the EMBA. Given
proximity to the EMBA, information about this
fishery is included for context.

Southern
Bluefin tuna v v
fishery

Southern Bluefin tuna
(T. maccoyii)

The southern  bluefin  tuna fishery
encompasses the entire Australian exclusive
economic zone, including the Operational
Area. Fishing effort for southern bluefin tuna
is concentrated in temperate Australian
waters, with over 95% of the annual catch of
the species taken in the Great Australian
Bight (Patterson et al., 2021).

No fishing effort has been reported within or
near the Operational Area or EMBA in recent
years, therefore there is no potential for
interaction with this fishery within the
Operational Area.

Small Pelagic
Fishery

Blue mackerel
(Scomber
australasicus)

Jack mackerel
(Trachurus declivis)

Redbait
(Emmelichthys nitidus)

Australian sardine
(Sardinopssagax)

The small pelagic fishery extends from
southern Queensland to southern Western
Australia and overlaps the EMBA. Most
historical catch has occurred off the east
coast of Tasmania (Patterson et al., 2021).

The main fishing methods are midwater
trawling and purse-seine vessels.

The fishery management area does not
overlap the Operational Area therefore there
is no potential for interaction with this fishery
within the Operational Area.
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Western
Deepwater
Trawl Fishery

Deepwater bugs

Orange roughy
(Hoplostethus
atlanticus)

Ruby snapper (Etelis
carbunculus)

The Western Deepwater Trawl Fishery
management area lies in waters depths
>200 m. A review of ABARES fishing effort
data indicates that recent fishing effort occurs
in waters off Carnarvon, north of the EMBA.
In previous years, some fishing effort has
occurred in waters further south and within
approximately 5 km from the EMBA.

The fishery management area does not
overlap the Operational Area therefore there
is no potential for interaction with this fishery
within the Operational Area.

The fishery management area (water depths
>200 m) is located adjacent to, but does not
overlap the EMBA. Given there is no overlap,
there is no potential for impact. However,
given proximity to the EMBA, information
about this fishery is included for context.

State Fisheries

Abalone

The Western Australian Abalone Managed
Fishery targets several species of abalone.
The fishery is divided into eight management
areas, of which one (Area 8) overlaps the
Operational Area.

The fishery is a dive and wade fishery

Managed Haliotis roei operating in shallow coastal waters along
Fisherg (Management Area 8) WA'’s western and southern coasts (Strain et
y al., 2021).
No commercial fishing for abalone has been
recorded in this zone since 2011 (Strain et al.,
2021). Therefore there is no potential for
interaction with this fishery within the
Operational Area.
The Abrolhos Islands and Mid West Trawl
Managed Fishery encompasses all the
Abrolhos waters of the Indian Ocean adjacent to WA
Islands and between Latitude 27°51" and Longitude
Mid West Saucer scallops 29°03" in water depths up to 200 m, including
Trawl (Amusium balloti) the EMBA (Kangas et al., 2021). The fishery
Managed management area does not overlap the
Fishery Operational Area.
Therefore there is no potential for interaction
with this fishery within the Operational Area.
The Operational Area overlaps with Zone 1 of
the Octopus Interim Managed Fishery.
The primary harvest method is a ‘trigger trap’
(Hart et al., 2021).
The total catch for the 2020 season was 245
Octopus tonnes with 25 active vessels (Hart et al.,
Interim Octopus (Octopus 2021).
M d ji -
Fi:;::?ye djinda) Fishing effort of up to four vessels has been

reported within the 10 nm CAES block
(292145) overlapping the Operational Area
within the last 10 years (2011 to 2020,
inclusive).

Therefore, there is a potential for interaction
with this fishery within the Operational Area.
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Mackerel
Managed
Fishery

Spanish mackerel
(Scomberomorus
commerson),

grey mackerel (S.
semifasciatus) and
other species from the
genera
Scomberomorus,
Grammatorcynus and
Acanthocybium

The Mackerel Fishery extends from Augusta
to the WA/NT border with most effort and
catches recorded north of Geraldton. The
Operational Area overlaps with Area 3 of the
fishery.

The fishery uses near-surface trolling gear
from vessels in coastal areas around reefs,
shoals and headlands as well as jig fishing.

Total catch for the 2020 season was 288
tonnes of spanish mackerel and 11 tonnes of
grey mackerel (Lewis et al., 2021)

The commercial fishery takes place over
approximately 6 months, when Spanish
mackerel are abundant in coastal areas
(Lewis et al., 2021). Sixteen boats operated
in the commercial fishery during the 2020
season, primarily from May - November.

There has been no fishing effort reported
within the 60 nm CAES block (29142)
overlapping the Operational Area within the
last ten years (2011 to 2020, inclusive)
(Department of Primary Industries and
Regional Development (DPIRD), 2021).
Therefore, there is no potential for interaction
with this fishery within the Operational Area.

Marine
Agquarium
Managed
Fishery

1,500+ fish species

The Marine Agquarium Managed Fishery
operates within all WA state waters, including
the Operational Area. The fishery is primarily
a dive-based fishery that uses hand-held nets
to capture the desired target species. The
fishery is typically more active in waters south
of Broome with higher levels of effort around
the Capes region, Perth, Geraldton,
Exmouth, Dampier and Broome (Newman et
al., 2021).

Operators in the fishery are also permitted to
take coral, live rock, algae, seagrass and
invertebrates (Newman et al., 2021).

There has been no fishing effort reported in
the 10 nm CAES block (292145) overlapping
the Operational Area over the last 10 years
(2011 to 2020, inclusive) (DPIRD, 2021).
Therefore, there is no potential for interaction
with this fishery within the Operational Area.

Specimen v
Shell Y
Managed
Fishery

Approximately 200
shell specimens

The Specimen Shell Managed Fishery
operates within WA state waters, including
the Operational Area. Effort is concentrated
in the areas adjacent to the largest population
centres, such as Broome, Exmouth, Shark
Bay, Geraldton, Perth, Mandurah, the Capes
area, Albany and Esperance (Hart et al,
2021).

This fishery targets the collection of specimen
shells for display, collection, cataloguing and
sale. Collection is predominantly by hand
when diving or wading in shallow coastal
waters however, deeper water collection has
recently commenced with the employment of
ROVs at water depths up to 300 m.
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Total catch for the 2020 season was 4,258
shells (Hart et al., 2021).

No fishing effort has been reported within the
10 nm CAES block (292145) overlapping the
Operational Area within the last 10 years
(2011 to 2020, inclusive) (DPIRD, 2021).
Therefore, there is no potential for interaction
with this fishery within the Operational Area.

Crystal (snow) crab
(Chaceon albus)

The West Coast Deep Sea Crustacean
Managed Fishery extends north from Cape
Leeuwin to the WA/NT border in water depths
great than 150 m within the Australian Fishing
Zone, including the Operational Area.

The fishery is a pot fishery using baited pots
operated in a long-line formation in shelf edge

West Coast ) _ waters (>150 m) (How et al., 2021).
Giant (king) crab
Deep Sea (Pseudocarcinus Total catch for the 2020 season was 153
Crustacean gigas) tonnes with five vessels operating (How et al.,
Management 2021).
Fishery Champagne (spiny)
crab (Hypothalassia No fishing effort has been reported within the
acerba) 10 nm CAES block (292145) overlapping the
Operational Area over the last ten years
(2011 to 2020, inclusive) (DPIRD, 2021).
Given the preferred deep water depths of the
targeted fishing operations, interactions with
participants in the fishery within the
Operational Area is not expected to occur.
The West Coast Demersal Gillnet and
Demersal Longline (Interim) Managed
Fishery extends from northwards from
latitude 33° S to 26° S, including the
Operational Area.
Most fishers employ demersal gillnets to
Gummy shark target mainly sharks with scalefish being a
(Mustelus antarcticus) byproduct (Braccini & Watt 2021). Demersal
West Coast longline is also permitted but is not widely
Demersal Dusky shark used
Gillnet and (Carcharhinus '
Demersal obscurus) Total catch for the 2019-2020 season was
Longline , 774 tonnes of sharks and rays and 117
(Integrim) \(ll\ilzlrzi;elgssr;r?:éki) tonnes of scalefish (Braccini & Watt, 2021).
Management The total fished area overlaps with the
Fishery Sandbar shark Operational Area (Braccii & Watt 2021).
(Carcharhinus
plumbeus) Fishing effort of up to six vessels has been
reported within the 10 nm CAES block
(292145) overlapping the Operational Area
within the last ten years (2011 to 2020,
inclusive) (DPIRD, 2021).
Therefore, there is a potential for interaction
with this fishery within the Operational Area.
Approximately 100 The west coast demersal scalefish fishery
species. Key target comprises inshore and offshore suites of
West Coast species: demersal scalefish species that are exploited
Demersal by different commercial fisheries operating in
Scalefish West Australian the west coast bioregion (WAFIC, 2022a)
(Interim) dhufish (Glaucosoma ) ) )
Managed hebraicum) Access to the fishery is restricted to 59
Fishery interim managed fishery permit holders

Pink Snapper
(Chrysophrysauratus)

(WAFIC, 2022a). There are five management
areas and the Operational Area overlaps with
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the Mid-West Area. Total catch in the Mid-
west Area was 100 tonnes in the 2020 fishing
season over approximately 5,260 hours of
effort (Fairclough & Walters 2021).

Fishing effort of up to five vessels has been
reported within the 10 nm CAES block
(292145) overlapping the Operational Area
within the last ten years (2011 to 2020,
inclusive) (DPIRD, 2021).

Therefore, there is a potential for interaction
with this fishery within the Operational Area.

South West
Coast
Salmon
Managed
Fishery

Australian Salmon
(Arripis truttaceaus)

The west coast nearshore estuarine finfish
resource encompasses 10 commercial
fisheries, including the South west coast
salmon managed fishery (Duffy et al 2021).

The south west coast salmon managed
fishery operates on various beaches south of
the metropolitan area, using seine nets
(WAFIC, 2022b)

No fishing effort has been reported in the 60
nm CAES blocks overlapping the Operational
Area (29142) within the last 10 years (2011 to
2020, inclusive) (DPIRD, 2021). Therefore,
there is no potential for interaction with this
fishery within the Operational Area.

West Coast
Rock Lobster
Managed
Fishery

Western rock lobster v
(Panulirus cygnus)

The West Coast Rock Lobster Fishery
extends from Shark Bay south to Cape
Leeuwin, including the Operational Area. The
fishing method is baited traps (pots).

The commercial fishing season begins on 15
January each year and runs for 12 months
(De Lestang at al., 2021).

Total catch for the 2020 season was 9,132
tonnes from 239 vessels (De Lestang et al.,
2021).

Fishing effort of up to 41 vessels has been
reported within the 10 nm CAES block
(292145) overlapping the Operational Are
within the last ten years (2011 to 2020,
inclusive) (DPIRD, 2021). Therefore, there is
a potential for interaction with this fishery
within the Operational Area.

Open Access
in the North
Coast,
Gascoyne
Coast and
West Coast
Bioregions

Various Species

The Open Access Fishery applies licenced
fishing in WA waters where species or
methods are not otherwise managed under a
specific fishery.

Fishing effort of up to 3 vessels has been
reported within the 60 nm CAES block
overlapping the Operational Area (29142)
within the last ten years (2011 to 2020,
inclusive) (DPIRD, 2021). Fishing effort is not
reported to the 10 nm scale therefore it is
assumed there is some limited potential for
interaction with this fishery within the
Operational Area.

West Coast
Purse Seine

Scaly mackerel
(Sardinella lemuru)

The west coast purse seine managed fishery,
together with fishery developmental zone
licence holders, use purse seine gear in
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Managed Australian sardine waters between Geraldton and Cape
Fishery (Sardinops sagax) Leeuwin (Norriss & Blazeski, 2021). This
region is split into three Zones - Northern
Development Zone (all WA waters north of

Australian anchovy

(Engraulis australis) 31° 00’S, predominantly off Geraldton), Perth
Yellowtail scad Metropolitan (31° 00'S to 33° 00'S,
(Trachurus predominantly  Cockburn  Sound) and
novaezelandiae) Southern Development Zone (33° 00'S to

Cape Leeuwin, predominantly Geographe
Maray (Etrumeus Bay) (Norris & Blazeski 2021).

jacksoniensis)
The Operational Area overlaps the Northern

Development Zone. However, no fishing
effort has been reported in the 60 nm CAES
blocks overlapping the Operational Area
(29142) within the last 10 years (2011 to
2020, inclusive) (DPIRD, 2021). Therefore,
there is no potential for interaction with this
fishery within the Operational Area.

Therefore, there is no potential for interaction
with this fishery within the Operational Area.

The shark bay crab managed fishery consist
of the shark bay crab trap, shark bay prawn
trawl and shark bay scallop trawl operators
(Kangas et al., 2021)

This fishery management area does not
overlap the Operational Area, however the

Shark Bay EMBA overlaps with a shark bay crab
Crab X v Blue swimmer crab X approved landing area in Geraldton.

Managed (Portunus armatus) No fishing effort has been reported in the 60
Fishery nm CAES blocks overlapping the Operational

Area (29142) within the last 10 years (2011 to
2020, inclusive) (DPIRD, 2021). Therefore,
there is no potential for interaction with this
fishery within the Operational Area.

Therefore, there is no potential for interaction
with this fishery within the Operational Area.

The west coast nearshore estuarine finfish
resource encompasses 10 commercial
. fisheries, including the West Coast (Beach
Varlou_s nearsh_ore Bait Fish Net) Managed Fishery (Duffy et al.,
schooling species, 2021). The west coast beach bait managed

such as: fishery operates on various beaches from
West Coast Tailor (Pomatomus Moore River (north of Perth) to Tim’s Thicket
(Beach Bait v saltatrix) (south of Mandurah) (WAFIC, 2022b). The
Fish Net) X . X fishery management area overlaps the
Managed Australian salmon EMBA, but does not overlap the Operational
Fishery (Arripis truttaceus) Area.

Mullet (Mugil spp.) No fishing effort has been reported in the 60

nm CAES blocks overlapping the Operational
Area (29142) within the last 10 years (2011 to
2020, inclusive) (DPIRD, 2021). Therefore,
there is no potential for interaction with this
fishery within the Operational Area.

Herring (Arripis
georgianus)
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Figure 4.17: Western Tuna and Billfish Fishery management area overlap with Operational Area
and EMBA
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Figure 4.18: West Coast Rock Lobster Managed Fishery
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Figure 4.19: West Coast Demersal Gillnet and Demersal Longline (Interim) Managed Fishery
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Figure 4.20: West Coast Demersal Scalefish (Interim) Managed Fishery
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Figure 4.21: Octopus Interim Managed Fishery
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4.7.5 Recreational fishing

Recreational fishing in the region consists of both shore- and boat-based angling, with recreational
fishing concentrated around access nodes such as the boat ramps at Dongara and Geraldton, from
which recreational vessels may launch. These locations are also departure points for charter
fishing vessels. Previous consultation with Recfishwest confirmed that the beaches and coastal
waters in proximity to the Operational Area are frequented by both beach and boat-based anglers.

Within the wider EMBA, the Jurien Bay Marine Park is zoned so that in some areas fishing activities
are partially or totally restricted. In the areas where fishing can occur, major forms of recreational
fishing include line fishing, rock lobster, abalone, crabbing, spearfishing and octopus, all of which
can be collected from the shore or a vessel in particular zones. Netting is also permitted in certain
areas from the shore but not from vessels. The Operational Area is approximately 79 km north of
the Jurien Bay Marine Park and its proximity to the coastline and high usage may result in
recreational fishing vessels traversing the wider EMBA.

Recreational fishing is also a key activity around the Abrolhos Islands, mostly within the islands
State waters and charter fishing is a growing activity in the area. A number of fishing regulations
apply to the Abrolhos Islands including bag limits for finfish, fishery closures for baldchin groper
(Choerodon rubescens) and Western rock lobster (Panulirus Cygnus), restrictions for certain
species including Samson fish (Seriola hippos) and yellowtail kingfish (Seriola lalandi) and netting
is not permitted. The Abrolhos Islands are approximately 109 km north west of the Operational
Area.

4.7.6 Defence activities

The CIliff Head platform overlaps with restricted airspace R131G which is described as ‘non-
controlled’ airspace. While it is unlikely that the activities at Cliff Head platform could interfere with
defence activities, the use of helicopters to service the platform has potential to disrupt activities
and therefore defence stakeholders were consulted by TEO.

4.7.7 Designated Heritage Sites

There are no national or world heritage sites overlapping the Operational Area or EMBA. The
Operational Area is approximately 149 km to the south east of one National Heritage Place, the
Batavia Shipwreck Site and Survivor Camps Area 1629 — Houtman Abrolhos, Wallabi Group via
Houtman Abrolhos. The nearest World Heritage property is the Shark Bay World Heritage property
located 260 km north west of the Operational Area.

4.7.8 Indigenous heritage

The Indigenous concept of heritage does not separate tangible and intangible heritage, but rather,
views them as inextricably linked. Tangible Indigenous heritage can comprise sites, site
complexes, features, resources and objects. Intangible Indigenous heritage can comprise things
such as inherited traditions or living expressions such as stories, song, dance, social and
biocultural knowledge and practice, and traditional arts and crafts. Cultural landscapes refer to the
dynamic interactions between people and the natural environment over time, encompassing both
the tangible and intangible heritage values.

When people first arrived in Australia, approximately 50,000 to 65,000 years ago, sea levels were
up 130 m lower than today. These former terrestrial landscapes of what is now the submerged
continental shelf are often referred to as Sea Country. Sea country can also refer to the areas of
the sea that Indigenous people are particularly affiliated with through their traditional lore and
customs.
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Submerged landscapes would have been important areas for previous Indigenous populations.
While the potential for submerged archaeological sites has been understood for some time, it is
only recently that evidence to support this has been located. The first evidence of occupation of
the continental shelf was located off the Murujuga coastline in north-western Australia when two
underwater archaeological sites were discovered. Cape Bruguieres contains a site comprising
approximately 270 recorded lithic artefacts at depths down to a depth of 2.4 m. The minimum age
of this site is 7000 cal BP (calendar years before the present), based on timing of inundation. A
second site was located in Flying Foam Passage where an artefact associated with a submerged
freshwater spring was recorded at a depth of 14 m. A subsequent survey recorded an additional
four artefacts, bringing the total to five. The minimum age of this site is 9000 BP, which is based
on the timing of inundation (Benjamim et. al. 2020, Benjamin et. al. 2022).

Sea country is valued for Indigenous cultural identity, health and wellbeing. Indigenous people
across Australia have been sustainably using and managing their sea country, for tens of
thousands of years, including before rising sea levels created these marine environments (DNP,
2018). Indigenous communities of the South-west Marine Region continue to have a strong cultural
and spiritual connection to the ocean, and to use ocean resources for food, traditional purposes
and income. Indigenous peoples’ connections with ‘Sea Country’ are as elemental as connections
with the land (CoA 2007).

Songlines contribute to the cultural landscape and are of significance to Traditional Owners. They
are paths that traverse the landscape, encompassing Indigenous knowledge that has been
intergenerationally collected, protected, shared and reaffirmed. Embedded within them is history,
ecological knowledge, relationships, ancestral beings and cultural belonging on Country. As such,
they can be highly complex and location specific. It is recognised that spiritual corridors extend
from terrestrial areas into nearshore and offshore waters, that a number of marine animals are
likely to be culturally significant for Indigenous people, and that songlines pass through the EMBA
(DNP, 2018). Culturally significant species are species which Indigenous people attribute spiritual,
cultural and/or symbolic value to. These values are critical in Indigenous people’s relationship with,
and adaptation to, their traditional lands and seas (Coe & Gaoue, 2020; Goolmeer et al, 2022).
Notable species which have been informed by consultation include:

e Australian sea lion (Neophoca cinerea) (ldentified via a consultation meeting with the
Wattandee Littlewell Aboriginal Corporation (WLAC) on 28 July 2023 and a consultation
meeting with the Kwelena Mambakort Wedge Island Aboriginal Association (KMAC) on 23
and 24 January 2024 — Table 10-7, identifying the Australian Sea Lion songlines having
connection to land and sea)

e Humpback whale (Megaptera novaeangliae) (Identified during consultation with the Naaguja
on 21 February 2024 — Table 10-7)

e Australian fur seal (Arctocephalus pusillus doriferus) Identified via a consultation meeting
with the Wattandee Littlewell Aboriginal Corporation (WLAC) on 28 July 2023)

e Bottlenose dolphin (Tursiops truncates) (Identified during a consultation meeting with KMAC
on 23 and 24 January 2024 — Table 10-7, identifying the bottlenose dolphin songlines having
connection to land and sea)

e Short-beaked common dolphin (Delphinus delphis). (Identified during consultation with
KMAC on 9 February 2024 — Table 10-7, identifying the Short-beaked common dolphin
songlines having connection to land and sea)

e Roe’s abalone (Haliotis roei) (Identified during a consultation meeting with KMAC on 23 and
24 January 2024 — Table 10-7, identifying the Roe’s Abalone songlines having connection to
land and sea)

e Sea mullet (Mugil cephalus) (Identified during a consultation meeting with KMAC on 23 and
24 January 2024 — Table 10-7, identifying the sea mullet songlines having connection to land
and sea)
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e Rock lobster (Panulirus cygnus) (ldentified during consultation with the Naaguja on
21February 2024 — Table 10-7)

e Flat head (Platycephalus fuscus) (Identified during consultation with KMAC on 9 February
2024 — Table 10-7, identifying the flat head songlines having connection to land and sea)

e Plankton (Identified during consultation with KMAC) on 9 February 2024 — Table 10-7,
identifying the plankton songlines having connection to land and sea).

The Australian sea lion (Neophoca cinerea) is a totemic species for a number of First Nations
groups. Australian sea lions are also featured in Aboriginal Australian songlines. The humpback
whale is also featured in Aboriginal Australian songlines, particularly on their annual migration.
Humpback whales are regarded as a totemic species among several First Nations groups and are
often considered the “Elders of the Sea.” Consultation however has not provided detail on the
presence, features or route of these songlines.

The Australian fur seal songline was discussed during consultation as being relevant to the offshore
area and is significant to Dongara.

The bottlenose dolphin is also regarded as a totemic species, especially for Indigenous women.
Dolphins are valued for their involvement in First Nations hunting practices and traditions, as they
were previously observed to cooperate with Aboriginal people to hunt fish.

Roe’s abalone, sea mullet and rock lobster have been traditionally collected and hunted by
Aboriginal Australians throughout their history. Sea mullet runs and fishing techniques are
particularly significant in the community, with techniques passed through generations and a
connection to the dreaming (creation).

In addition to these species, reef habitats are known to be significant to First Nations people. Many
cultural heritage sites are present on the seafloor, where Indigenous Australian’s once inhabited
prior to sea level rise. Sea Country associated with reef is cared for and intertwined with First
Nations culture and spirituality. During consultation (Meeting with WLAC on 26 February 2024,
Table 10-7), a songline was identified as the reef from Perth to Shark Bay. Therefore the reef
habitats discussed in Section 4.5 represent important habitats to First Nations people.

The Department of Planning, Lands and Heritage (DPLH) Aboriginal Cultural Heritage Inquiry
System (ACHIS) under the Aboriginal Cultural Heritage Act 2021 was searched to determine if
there are any registered sites of ACH within the Operational Area and the EMBA.

There are no registered Aboriginal cultural heritage sites located within the Operational Area. The
closest registered site on the boundary of the EMBA, Irwin River (18907), is located approximately
19 km north of the Operational Area. The site is registered for historical, mythological, camp,
natural and water source features.

A search of the EMBA, indicated there are 34 Aboriginal cultural heritage sites within the EMBA
(Appendix C). Of these sites, 17 have a ‘registered site’ legacy place status (the place was
assessed as meeting section 5 of the Aboriginal Cultural Heritage Act 1972) and 17 have a ‘lodged’
legacy place status (information was received in relation to the place, but an assessment was not
completed to determine if it met section 5 of the Aboriginal Heritage Act 1972). There are two
historic Aboriginal heritage places within the EMBA, Eneabba West (15297) and Bowes River 1
(5630).

The area of Eneabba West (15297), located on the coast 13 km south of the Operational Area is
classified as ‘Historic’ under the Act (determined not to meet the criteria of section 5 of the
Aboriginal Cultural Heritage Act 1972 and includes places that no longer exist as a result of land
use activities with existing approvals).

It is also understood through consultation the Batavia Shipwreck and other shipwrecks are of
significance to the Yamatji culture and history.

10HSEQENVPLO1 - Revision 10 Page 133 of 484



Cliff Head Offshore Operations Environment Plan 10HSEQENVPLO1 | Revision: 10

The Operational Area is within the determined Yamatji Nation Claim (WC2019/008) boundary. The
Yamatji People are the traditional owners within the Operational Area. The Operational Area
overlaps with the Yamatji National Native Title area and the Yamatji Indigenous Land Use
Agreement Area. The Yamatji Nation claim is made up of five claimant groups — Hutt River,
Southern Yamatji, Yamatji Nation, Mullewa Wadjari and Widi Mob.

The Yamatji People are represented by the Bundi Yamatji Aboriginal Corporation, Yamatji
Southern Regional Corporation and the Yamatji Marlpa Aboriginal Corporation. A Yamatji
Proponent Standard Heritage Agreement (YPSHA) is in place between TEO and Yamatji Southern
Regional Corporation as of February 2021.

The southern portion of the EMBA overlaps with the South West Settlement NNT area. The
Noongar People are the traditional owners of the southern area of the EMBA. The Noongar people
are divided into six dialectal groups. The EMBA overlaps with the Yued region and the Yued ILUA
area. The South West Aboriginal Land and Sea Council represents the Noongar Traditional
Owners within the EMBA.

4.7.9 Non-Indigenous heritage

No non-Indigenous heritage values have been identified within the EMBA. Some of the rock lobster
fisherman’s huts in the Abrolhos may have heritage interest. There are some sites in the Abrolhos
that are associated with the remnants from the period (mid 1840s —1920s), when guano mining
occurred on several of the Abrolhos Islands, predominantly in the Southern and Easter Groups
(DOFWA, 2007).

4.7.10 Maritime Archaeology

A number of historic shipwrecks protected under the Commonwealth Underwater Cultural Heritage
Act 2018 and recorded in the Australasian Underwater Cultural Heritage Database are found in the
EMBA, however none occur within the Operational Area. There are no known sunken aircraft, relics
or other underwater heritage protected under the Act within the Operational Area. Within the EMBA,
the nearest potential historic shipwreck is the Leander. The wreck itself has never been found, but
it is presumed to have come to rest somewhere between White Point and Leander Reef, just south
of the Irwin River, approximately 7 km north of the Operational Area.

Other historic ships and maritime archaeological sites that are also listed under the WA Maritime
Archaeology Act 1973 include the wrecks of the Batavia, Zeewyk and the Ben Ledi located within
the Abrolhos Islands on the edge of the EMBA. A search of the WA Museum’s Maritime
Archaeology Shipwreck Database also indicates that a number of other shipwrecks are present
within the EMBA, although they are not listed under the Maritime Archaeology Act 1973.
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5 Assessment of environmental impacts and
risks

5.1 Potential environmental effects identification

This section outlines the environmental risk assessment methodology that is used to
identify, evaluate and manage impacts and risks to meet ALARP and acceptability
requirements and to develop environmental performance outcomes (EPOs) and
environmental performance standards (EPSs). Regulation 21(5) of the OPGGS(E)
Regulations requires environmental impacts and risks of petroleum activities to be detailed
and evaluated appropriate to their nature and scale.

Environmental impacts and risks include those directly and indirectly associated with the
petroleum activities and include potential emergency and accidental events:

o Planned activities have the potential for inherent environmental impacts.
e Environmental risks are unplanned events with the potential for impacts.

Herein, potential impact from planned activities are termed ‘impacts’, and ‘risks’ are
associated with unplanned events with the potential for impact (should the risk be realised).

Environmental aspects/activities with the potential for impacts and risks from the Cliff Head
Operations are outlined in Table 5-1. These activities and events have the potential to

result in adverse effects on the physical, socio-economic and biological environment.

Table 5-1: Project Activities with the Potential for Impact

Event / Aspect Activities / unplanned event details ’

Routine Acoustic Emissions

Project vessels and helicopters

Wellheads, pipelines and subsea infrastructure
Production platform

IMR activities

Workover/sidetrack activities

Routine Light Emissions

External light emissions on the CHA and project vessels.

Physical Presence: Seabed
Disturbance

Dropped objects.

IMR activities.

High pressure water jetting.
Stabilisation materials

Temporary and permanent moorings.
Vessel anchoring in an emergency.

Interaction with Other Users

Presence of pipelines.
Project vessels.

Physical Presence

Presence of vessels, helicopters and CHA platform facilities.

Routine Atmospheric Emissions

Internal combustion engines during combustion equipment
engaged during workovers, normal CHA operations and vessel-
based activities.

Vessel based activities

- Routine Discharges

Routine discharge of sewage, grey water and putrescible
wastes to the marine environment from project vessels.

Deck and bilge water to the marine environment from project
vessels.

Equipment / machine space drainage.

Cooling water or brine to the marine environment from project
vessels.

Cliff Head Platform activities

Contaminated drainage water and waste oils.
Waste management.
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Event / Aspect Activities / unplanned event details ’

e Workover and sidetrack activity emissions.

e Sidetrack drill cuttings and fluids.
Unplanned

Physical Presence: Accidental e Accidental introduction of IMS.
Introduction and Establishment of IMS

Physical Presence: Vessel Collision e Accidental collision between project vessels and protected

with Marine Fauna marine fauna.

CHA spills e Pipeline and Topside Process leaks

e Chemical/hydrocarbon spills/leaks

Workover chemical spills e Chemicals, such as wash chemicals, cleaning chemicals,
maintenance and solvents

PFW spills e Accidental release of PFW

Unauthorised access e Unauthorised access to CHA poses a risk to platform
infrastructure from damage due to sabotage by
activists/terrorists.

Vessel spills e Vessel tank rupture

o Refuelling spill
e On-board leakage or spillage.

Hydrocarbon spill response ¢ Response activities can exacerbate or cause further
environmental harm.

5.2 Key Definitions

Definition

Accident Event An event capable of causing critical, major, moderate, minor damage
to the environment, or negligible damage with no significant

environmental effect.

Consequence The consequence of an environmental impact is the potential
outcome of the event on affected receptors (particular values and
sensitivities).

Mitigation Measures (Controls to A system, an item of equipment, a person or a procedure, that is

Reduce Likelihood) used as a basis for managing environmental impacts and risks.

Environmental aspect An element or characteristic of an operation, product, or service that

interacts or can interact with the environment. Are categorised as
resulting from planned activities, or from unplanned events.
Environmental aspects can cause environmental impacts.

Environmental impact Any change to the environment, whether adverse or beneficial, that
wholly or partially results from an activity.
Environmental risk Risk is a function of the likelihood of an environmental consequence

occurring and the severity the consequence that arises from an
activity or event.

Inherent risk The risk prior to the implementation of mitigation measures.

Likelihood The chance of an environmental consequence occurring.

Measurement criteria A verifiable mechanism for determining mitigation measures are
performing as required.

Residual risk The risk remaining after mitigation measures have been applied (i.e.

after risk treatment).

5.3 Risk assessment overview

TEO implements an environmental risk assessment methodology (Figure 5.1) consistent
with the approach described in the following documents:

e AN/NZS ISO 31000: Risk management - Principles and guidelines

e AN/NZS ISO 14001: Environmental management systems - Requirements with
guidance for use

e HB 203:2012: Managing environment-related risk.
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An environmental risk assessment was undertaken in relation to Cliff Head production
activities which included a number of environmental risk workshops, during which TEO
and environmental risk management experts identified, analysed, evaluated and treated
the credible sources of environmental risk that may arise during operational activities.

An initial environmental risk assessment was made in 2006 when the Cliff Head field was
being developed and the EP prepared. Since then, the risk assessment has been
periodically revisited as circumstance changed and revisions to the EP were made. The
most recent review of the risk assessment was conducted in June 2022 to inform the five-
yearly update of the EP. Ongoing operational activities and new activities (e.g. sidetrack
drilling, non-productive phase) were reviewed and assessed to ensure all credible sources
of environmental risk are being managed to ALARP and acceptable levels.
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Figure 5.1: Risk Management Process

The environmental risk assessment tools used for this risk assessment are the TEO Risk
Assessment Matrix, Consequence Definitions and Likelihood Definitions (refer Appendix
D). An extreme environmental risk is considered to lie in the Risk Level 1 (18-36), a high
environmental risk lies in Risk Level 2 (12-16), etc. Also, as defined in Appendix D, a
significant environmental impact is defined as lying within consequence levels 3 to 6.

5.3.1 Communication and consultation

Communication and consultation with internal and external stakeholders is used to inform
the risk management process. The OPGGS(E) Regulations require that TEO undertake
effective consultation. TEO is committed to consulting with those stakeholders whose
functions, interests and activities may be affected by Cliff Head production activities, in
order to identify and respond to any concerns, claims or objections raised. The process of
stakeholder engagement described in Section 10 outlines the consultation undertaken to
date, along with the methods by which ongoing consultation will be undertaken.
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5.3.2 Establishing the context

In order to conduct the environmental risk management process effectively, TEO
established the context within which the environmental risk assessment was undertaken.
This effectively framed the scope of the risk assessment, and considered a range of
elements including:

e A description of the activities that TEO may carry out within the scope of this EP
(Section 2)

e The physical, biological and socio-economic environment that may be affected
(Section 3.2)

e The legislative requirements, conventions, and guidance applicable to the activity
(Section 3)

e The environmental impacts and risks that could credibly be realised during the
activities (Sections 6 and 7)

e The internal context by which TEO manage environmental risk, including the values,
policies (Section 1), organisational structure and strategies (Section 8)

e The considerations of external stakeholders that may be affected by the activity
(Section 10).

5.4 Risk assessment methodology

5.4.1 Impact and Risk identification

Impact and risk identification involves identifying the sources of impact and risk (i.e. those
aspects or events that could result in an environmental consequence). A risk assessment
workshop was held to identify impacts and risks as a result of proposed project activities
as described in Section 5.3.

The impact and risk identification process considered all the potential environmental
consequences that may credibly arise from the identified aspects/events. Potential flow on
effects from an aspect/event were also considered, including any additional environmental
aspects that may arise as a consequence of an aspect/event occurring and the response
TEO may implement. Each of the aspects/events identified during the risk identification
process were examined to ensure that they were a credible source of impact or risk.

5.4.2 Risk analysis

Risk analysis determines the credible worst case environmental consequence for impacts
and risks, and the likelihood of the consequence occurring. The Risk Matrix found in the
TEO Risk Management Procedure [LOHSEQGENPC27], given in Appendix D, was used
to assess the consequence and likelihood of impacts and risks from identified
aspects/events.

For planned and unplanned events presented in Sections 6 and 7, impacts and risks are
assessed qualitatively and/or quantitatively in terms of both likelihood and credible worst
case environmental consequence in accordance with TEO’s Consequence and Likelihood
Definitions and Risk Assessment Matrix outlined in Appendix D.

To assist in decision making regarding the management of the hazards identified, TEO
used the risk related decision support framework developed by the United Kingdom
Offshore Operators Association (UKOOA 1999). This decision support framework (Figure
5.2) was used to assist in determining the relative importance of the methods used to
assess risk and determine which methods are best suited to determining whether risks are
managed to a level that is acceptable to TEO and ALARP.
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Significance to Decision

Making Process Decision Context Type
Means of Calibration /
Nothing new or unusual
A Well understood risks

Established practice
No major stakeholder implications

Codes and Standards

Verification
Lifecycle implications

Some risk trade-offs/ transfers
Some uncertainty or deviation from
standard or best practice
Significant economic implications

Peer Review
B

Benchmarking

Very novel or challenging

C Strong stakeholder views and
perceptions
Significant risk trade-offs or risk
transfer
Large uncertainties
Perceived lowering of safety
standards

Internal Stakeholder
Consultation

Company
Values
External Stakeholder

Consultation Societal Values

Figure 5.2: UKOOA Decision Support Framework

5.4.3 Risk treatment and evaluation

For planned and unplanned activities, once the consequence and likelihood has been
assigned through risk analysis (Section 5.4.2), risks are evaluated to determine the risk
rating.

The rating of environmental impacts and risks includes both ‘inherent’ and ‘residual’ risk
levels. Inherent ratings are determined assuming only mitigation measures that are a
legislative requirement are implemented. Residual risks are determined taking into account
the implementation of additional mitigation measures that are considered industry good
practice, and any additional measures that are adopted through the ALARP evaluation
(refer to Section 5.5 below).

The TEO Environmental Risk Matrix (Appendix D) was applied following the detailed
evaluation of potential impacts and risks from activities. This matrix uses consequence and
likelihood rankings, which when combined, result in a risk level between Extreme and Low.
Risk assessment outcomes are based solely on risk assessment to the environment.

Based on the UKOOA decision support framework described in Section 5.4.2, the activities
considered in this EP are considered to be routine; broadly undertaken in the offshore
petroleum industry, with well understood methods / procedures and little impacts upon
stakeholders. As such, all impacts and risks assessed in this EP are classified as decision
context type “A” (Figure 5.2). Assessment of the risks associated with these impact and
risks and the controls that may be applied therefore include (in order of decreasing
importance):

(1) Codes and standards: applicable codes and standards were identified and means
of compliance with such codes and standards assessed.

(2) Good practice: Good practice considered industry standard practices, the systems
TEO has in place to manage environmental risk, inputs from operational staff and
lessons learned or opportunities for improvement from audits, hazard reports and
incident reports.

(3) Engineering judgement: sound engineering judgement from the TEO’s engineers
was considered when assessing impacts and risks and control measures. This
included consideration of current and emerging engineering methods, the
application of sound engineering principles and the evidence based scientific
method.
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5.5 Risk acceptance criteria and ALARP considerations

The objective of the risk assessment is to ensure that the potential impacts and risks
associated with the described activities are reduced to ALARP and are of an acceptable
level in accordance with the requirements of Regulation 34(a), 34(b), 34(c) and 21(5)(b) of
the OPGGS (Environment) Regulations. For the risk assessment undertaken for this EP,
the environmental impact and risk of an activity was determined to be ALARP and
acceptable if the criteria defined in Sections 5.5.1 and 5.5.2 were met.

5.5.1 Determination of ALARP

All potential risks identified during the risk assessment process are required to be reduced
to ALARP. The ALARP principle recognises that no industrial activity is entirely risk free.
However, to ensure that the risks and impacts associated with the described activities are
reduced to ALARP, further risk reduction measures are considered. These include
elimination, substitution or isolation of the source of risk, or consideration of additional
controls (e.g. engineering or administrative or procedural controls), which may be
implemented to further reduce the impact and risk. Where it can be demonstrated that the
‘cost’ of further risk reduction is disproportionate to the benefit gained, the risk is
considered ALARP. For this criterion, ‘cost’ is considered to include financial cost, time or
duration, effort, occupational health and safety risks, or environmental impacts associated
with alternatives.

ALARP will be considered to be achieved when the following criteria are met:

e There are no reasonably practicable alternatives to the Activity, or

e There are no additional reasonably practicable measures available to further reduce
the impact or risk, or

e The cost of implementing further measures is disproportionate to the reduction in
impact or risk.

The level of detail included within the ALARP assessment is based upon the nature and
scale of the potential impact and risks.

5.5.2 Determination of Acceptability

The determination that impacts and risks associated with the Activity are of an acceptable
level requires operators to set limits where the impacts and risks associated with activities
are not considered to be acceptable. These limits are based on potential consequence and
risk ratings:

o Risks that are inherently deemed to be “Low” are intrinsically considered to be in the
acceptable region, providing the mitigation measures adopted meet legislative
requirements, industry codes and standards and industry good practice.

e Risks that are inherently Medium or High may only be considered acceptable once a
structured review of the risk-reduction measures has been carried out through the
ALARP process and all other acceptability criteria are met. Impacts and risks are only
deemed acceptable once all reasonably practicable alternatives and additional
measures have been taken to reduce the potential consequence and likelihood to
ALARP. A residual high risk following the ALARP evaluation process requires TEO
management approval.

e Risks that are determined to be Very High or Extreme (18-36) are too significant to
proceed with the Activity without the implementation of additional safeguards to
reduce the likelihood of the consequence occurring, and consequently reduce the risk
ranking.
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The environmental impacts and risks associated with the Activity were determined to be
acceptable if the following criteria are met:

e Residual risk of impact from an unplanned event is ranked low to high.

Note: Medium and high risk are tolerable and only acceptable once a structured review of
the risk-reduction measures has been carried out and all other acceptability criteria are
met.

e An assessment has been made to determine if further information/studies are
required to support or validate the consequence assessment.

e Performance standards are consistent with industry standards, legal and regulatory
requirements.

e Performance standards are consistent with stakeholder expectations.

e The activity complies with Legal Requirements/Laws/Standards.

e The activity is in accordance with the TEO HSE Policy.

e The activity being conducted, including assessment of risks, is consistent with the
principles of Ecological Sustainable Development (ESD):

(1) Integration of Economic, Social and Environmental Considerations

The principle of integration recognises that economic development without regard to the
cost to the environment can have long-term detrimental impacts.

The potential impacts and the avoidance, mitigation and management measures identified
by TEO, give regard to the cost to the environment.

(2)  Precautionary Principle

The precautionary principle states that scientific uncertainty should not be used as a
reason for postponing measures to prevent environmental degradation.

Where potential for harm to the environment has been identified, TEO has identified
measures which may be implemented, where practicable, to manage and minimise this
potential harm.

(3) Inter-generational Equity

The principle of inter-generational equity means that future generations have equal rights
to the same standard of quality of life and environment as the present generation.

Proposed avoidance, mitigation and management measures identified by TEO seek to
address the identified potential impacts.

(4) Conservation of Biological Diversity and Ecological Integrity

The maintenance of ecologically sustainable development requires that the preservation
of biological diversity and ecological integrity be considered in the decision-making
process of any project.

Site-specific mitigation measures identified by TEO will aim to ensure ecological values
and species diversity are conserved.

(5) Improved Valuation, Pricing and Incentive Mechanisms

This principle reflects the idea if the real value of natural resources is incorporated into the
cost of using those resources, it is more likely that those resources will be used in a
sustainable manner, adequately managed, and not wasted.

By identifying and adopting appropriate strategies and measures to minimise the potential
for damage to the environment, the cost of those measures forms part of the total operating
cost, thereby enabling the value and price of environmental resources, and their protection,
to be more accurately reflected.

e Performance standards are such that the impact or risk is considered to be ALARP.
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5.6 Environmental Performance Objectives, Standards
and Measurement Criteria

Regulation 21(7) of the Environment Regulations requires that an EP includes
environmental performance objectives, environmental performance standards and
measurement criteria that address legislative and other controls to manage the
environmental impacts and risks of the activity to ALARP and Acceptable levels.

These terms are defined as follows:

e Environmental Performance Objective (EPO) — a measurable level of performance
required for the management of the environmental aspects of the activity to ensure
the environmental impacts or risks will be of an acceptable level;

e Environmental Performance Standard (EPS) — a statement of performance required
of an adopted mitigation/control measure to manage impacts and risks to ALARP and
acceptable levels; and

e Measurement Criteria (MC) — defines the measure by which environmental
performance will be measured to determine whether the EPO has been met.

e The environmental performance objectives, standards and measurement criteria
specified are consistent with legislative requirements and TEO’s standards and
procedures. They have been developed based on legislation, codes and standards
and good industry practices, as part of the acceptability and ALARP justification
process.

The environmental performance objectives, environmental performance standards and
measurement criteria are presented throughout Section 6 and 7.
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6 Potential environmental impacts and
mitigation measures: planned activities

6.1 All Operational Activities

6.1.1 Acoustic Emissions

6.1.1.1  Description of hazard

During operation, the CHA platform, vessels and helicopters will generate noise both
underwater and in the air as a result of machinery, propeller and rotor movement etc. The
CHA platform is typically unmanned and production activities typically occurs above sea
level. These noises contribute to and can exceed ambient underwater noise levels, which
can range from ~90 dB re 1pPa (sound pressure level [SPL]), under very calm conditions,
to 120 dB re 1pPa (SPL) under windy conditions (McCauley, 2005).

Ongoing routine sources

Production platform

Machinery at the CHA platform is generally mounted on deck above the sea, therefore the
majority of noise is transmitted to the marine environment via the air. Machinery noise may
be radiated into the underwater environment via the jacket legs and risers acting as
transducers. Monitoring programs at other facilities indicate that underwater noise
generated by platforms is typically very low or not detectable (McCauley, 2002), and
therefore the CHA platform is likely to generate minimal underwater acoustic emissions.

Wellheads, Pipelines and Subsea Infrastructure

The CHA facility consists of five production wells, and three water injection wells, as well
as the subsea pipelines, manifold and flowlines.

The noise produced by an operational wellhead is likely to be approximately 113 dB re 1
pnPa (McCauley, 2002), which is only marginally above rough sea condition ambient noise.
For a number of nearby wellheads, the sources would have to be in very close proximity
(< 50 m apart) before their signals summed to increase the total noise field (with two
adjacent sources only increasing the total noise field by three dB). Hence for multiple
wellheads in an area, the broadband noise level in the vicinity of the wellheads would be
expected to be of the order of 113 dB re 1 pPa and this would drop very quickly to ambient
conditions on moving away from the wellhead, falling to background levels within 200 m
from the wellhead.

Based on the measurements of wellhead noise discussed in McCauley (2002), which
included flow noise in pipelines, noise produced along a pipeline may be expected to be
similar to that described for wellheads, with the radiated noise field falling to ambient levels
within a hundred meters of the pipeline.

Periodic routine sources
Vessels

Project vessels are likely to consist of a smaller support vessel for short periods of time
holding station using dynamic positioning (DP) or moored depending on the IMR activity.
A larger vessel may be required to transfer the HWU/cargo operations (short term) and
may use DP. Vessel activity is estimated at approximately 20% of the total workover
duration. During workover activities, standby vessels (DP) will attend CHA and may
operate on a 24 hours/day basis; as well as daily support vessels which may be required
to perform supply runs to the mainland.
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Vessel operational noise consists of machinery noise (e.g., engine noise) and
hydrodynamic noise (e.g., water flowing past the hull and propeller singing). All machinery
on a ship radiates sound through the hull into the water. Thruster noise (from cavitation
caused by propellers) is typically the most significant noise source for vessels holding
station, with other noise sources typically relatively minor (McCauley, 1998).

For support vessels, the noisiest anticipated activity is when the vessel uses thrusters to
maintain its position. McCauley (1998) measured underwater sound pressure levels
equivalent to approximately 182 dB re 1 pPa @ 1 m with a frequency range of 20 Hz to 10
kHz from a support vessel holding station in the Timor Sea. McCauley (1998) also recorded
the noise of a support vessel underway audible up to 10 km away, with the intensity
dropping below 120 dB re 1 pPa at around 0.5 to 1 km away from the vessel. Jimenez-
Arranz et al., (2020) reviewed underwater sound produced by a variety of small to medium
offshore support vessels and found sounds produced ranged from 150.5dBre 1 yPa @ 1
m (40.5 m survey vessel Alpha Helix) to 203.6 dB re 1 pPa @ 1 m (41.2 m landing craft
Arctic Wolf). A rig tender ship (64 m Pacific Ariki) measured 165.5dB re 1 pPa @ 1 m
((McCauley, 1998; Jimenez-Arranz et al., 2020). It is estimated that noise levels up to 182
dBre 1 yPa @ 1 m may be generated by a standby vessel on DP; other activities will
require the vessel to be idle or moving slowly (e.g. pipeline inspection).

Helicopter Transfers

Helicopter activities occur in the Operational Area, including landing and take-off on the
platform or vessel helidecks. Routine maintenance visits to the platform are required every
fortnight (two trips per day), as well as routine pipeline inspection every 21 days. During
workover/ sidetrack drilling activity, helicopter transfers will be up to six trips a day. For
shift changes, flying time is approximately seven minutes each way to and from the
Dongara airport.

Noise emitted from helicopter operations is typically below 500 Hz (Richardson et al.
(1995). The peak received level diminishes with increasing helicopter altitude, however,
duration of audibility often increases with increasing altitude. Richardson et al. (1995)
reported that helicopter sound is audible in air for four minutes before it passed over
underwater hydrophones, but detectable underwater only for short durations (38 seconds
at 3 m depth and 11 seconds at 18 m depth). Noise levels reported for a Bell 212 helicopter
during fly-over was reported at 162 dB re 1 yPa and for Sikorsky-61 is 108 dB re 1 pPa at
305 m (Simmonds et al., 2004). Water has a very high acoustic impedance contrast
compared to air, and the sea surface is a strong reflector of noise energy (i.e. very little
noise energy generated above the sea surface crosses into and propagates below the sea
surface (and vice versa) — the majority of the noise energy is reflected). The angle at which
the sound path meets the surface influences the transmission of noise energy from the
atmosphere through the sea surface, angles >13° from vertical being almost entirely
reflected (Richardson et al., 1995). Given helicopter transfers to CHA may occur multiple
times per day, the predicted level of potential exposure to marine mammals (if in the vicinity
of CHA at the time of take-off and landing and within surface waters of approximately 20
m depth) is approximately 1 minute per helicopter landing and / or take-off.

IMR activities

IMR activities such as rock dumping, high pressure water jetting, abrasive marine growth
removal and pipeline repair may generate underwater noise. Newell and Edwards (2004),
found that, when comparing sound levels produced during rock placement and normal
operations of a pipelay vessels, there was no discernible increase in noise, suggesting that
sound levels are dominated by vessels. Furthermore, IMR activities in the Operational
Area are short term in nature. Therefore, the assessment of vessel noise is considered to
encompass the risk associated with other sources of underwater noise.
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Workover/Sidetrack Activities

Major equipment noise sources during workover/sidetrack activities will stem
predominantly from vessel and helicopter activity with lesser noise sources from on board
CHA equipment operation (mechanical plant, pumping systems). During a CTU or HWU
workover/ sidetrack, activity may be conducted 24 hours a day.

Non Production Phase

During the Non Production Phase, IMR activities as described above may be undertaken
intermittently (as described in Section 2.6). Given such activities will become less frequent
during the Non Production Phase and no new noise sources will be introduced, impacts
from underwater noise during this phase are expected to be reduced compared to the
Operations Phase.

6.1.1.2  Potential impact
Receptors

Fauna associated with the Operational Area are likely to consist of pelagic species of fish,
marine avifauna and pinnipeds, with migratory species (cetaceans, whale sharks, white
sharks, turtles) potentially seasonally present in the area (Section 4.6). Noise interference
is a key threat identified to a number of migratory and threatened species identified as
occurring.

The Operational Area also overlaps a number of foraging BIAs, including the Australian
sea lion, and migration BIAs (pygmy blue whale, humpback whale) (Table 4-7). Humpback
whales are likely to be present in June/July and October/November and pygmy blue
whales between April to August and October to December (Section 4.6). Seabirds,
migratory shorebirds, white sharks and Australian sea lions are likely to occur year round
in the foraging BIAs that overlap the Operational Area. The Commonwealth marine
environment within and adjacent to the west coast inshore lagoons KEF overlaps the
Operational Area and is associated with complex habitats. This environment, coupled with
the subsea infrastructure is likely to be associated with demersal fish, and mobile epifauna
(e.g. western rock lobster) (McLean et al., 2017).

6.1.1.3  Potential Impacts of Noise

Elevated underwater noise can affect marine fauna by causing direct physical effects on
hearing or other organs; by masking or interfering with biologically important sounds (e.g.
echolocation, signals and sounds produced by predators, vocal communication), and
through disturbance leading to behavioural changes or displacement from important areas
(e.g. BIAs). Hearing loss may be temporary (temporary threshold shift (TTS) or auditory
fatigue) or permanent threshold shift (PTS; injury).

Elevated airborne noise, for example, noise produced by helicopters may also be audible
and may result in behavioural disturbance to seabirds.

Cetaceans

Marine mammals, and especially cetaceans, rely on sound for important life functions
including individual recognition, socialising, detecting predators and prey, navigation and
reproduction (Weilgart, 2007; Erbe et al., 2015; Erbe et al., 2018). Underwater noise can
affect marine mammals in various ways including interfering with communication
(masking), behavioural changes, a shift in the hearing threshold (PTS and TTS), physical
damage and stress (Erbe, 2012; Rolland et al., 2012). There is little information available
regarding call masking in whales (Richardson et al., 1995), although it has been suggested
that an observed lengthening of calls in response to low frequency noise in humpback
whales and orcas may be a response to auditory masking (Fristrup et al., 2003; Foote et
al., 2004). Exposure to intense impulsive noise may be more hazardous to hearing than
continuous noise. However, it is noted that there are no impulsive noise sources
associated with the operational activities covered by this EP.
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The thresholds that could result in a behavioural response, temporary threshold shift (TTS)
and permanent threshold shift (PTS) for cetaceans as a result of continuous noise sources
are presented in Table 6-1. These thresholds have been adopted by the United States
National Oceanic and Atmospheric Administration (NOAA) (National Marine Fisheries
Service [NMFS], 2018; Southall et al., 2019).

Table 6-1: Thresholds for PTS, TTS and behavioural response onset in marine mammals for continuous

noise.
Hearing group PTS onset thresholds: TTS onset thresholds: Behavioural response
SEL24n (dB re 1 pPa2.s) SEL24nh (dB re 1 pPa2.s) (dB re 1 pyPa)
LF cetaceans 183 168
120
HF cetaceans 185 170
Pinnipeds 203 188 N.A

Source: NMFS (2018); Southall et al., (2019); NOAA (2019).

Continuous noise generated by support vessels is not likely to exceed cetacean PTS
thresholds, however may exceed TTS thresholds in close proximity if exposed for
prolonged periods. It is reasonable to expect that cetaceans may demonstrate changes in
behaviour in response to noise generated by support vessels. For example, humpback
whales migrating through the area may deviate slightly from their route but continue on
their migration pathway, however only transitory small groups and individuals are
expected. The Operational Area is surrounded by open water with no restrictions to a
cetacean’s ability to avoid the activity. Furthermore, IMR activities are short term in nature,
and vessels are likely to be moored for the duration of the activity. Thus, predicted noise
levels are not expected to be ecologically significant at a population level.

Reactions of cetaceans to circling aircraft (fixed wing or helicopter) are sometimes
conspicuous if the aircraft is below an altitude of 300 m, uncommon at 460 m and generally
undetectable at 600 m (NMFS, 2001). Baleen whales sometimes dive or turn away during
overflights, but sensitivity seems to vary depending on the activity of the animals. The
effects on cetaceans seem transient, and occasional overflights, such as those conducted
for pipeline inspections and/or crew transfers probably have no long term consequences
on cetaceans.

No breeding, resting or feeding areas are known to occur in the area potentially impacted
by noise emissions, although a BIA for migrating humpback whales overlaps the
Operational Area so individuals are expected to pass through the area during peak
migration periods. It is acknowledged that the humpback whale is a culturally significant
species to First Nations people as they follow ancient songlines and hold totemic value
(Section 4.7.8). Given the potential noise levels potentially emitted during CHA operations,
and the temporary and short duration of peak noise emissions (e.g. during discrete
workover or pipeline IMR activities, or during maintenance visits), the activity is not
expected to lead to long term changes in individual behaviour (e.g. migration) or lead to
changes at the population level.

Given the overlap with the whale BIAs, the whale songline has the potential to be affected
by the Project if there were to be impacts to whales at a population level, including
disruption of migration routes and permanent displacement of whales and population
decline. However, given potential impacts to whales are limited to highly localised
behavioural disturbance to transient individuals, the whale songline and associated whale
dreaming story is not anticipated to be affected by underwater noise generated by project
vessels.
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Pinnipeds

A number of recent studies have examined hearing data of a range of pinnipeds, however
there is little information regarding the Australian sea lion (reviewed in Southall et al.,
2019). Otarrid pinnipeds (sea lions and fur seals) have a generalised hearing range of 60
Hz to 39 Hz (NOAA, 2018). Underwater communication includes barks, whinnies and
buzzing associated with social interactions (Charrier, 2021). Otarrid seals (sea lions and
fur seals) are known to shown to use a broad range of mid frequencies (Southall et al.,
2019), and it is likely that pinnipeds may display changes in behaviour, such as avoidance
of the immediate area (Houser, 2013). It is acknowledged that the Australian sea lion and
Australian fur seal are culturally significant species to First Nations people. Australian sea
lions are specifically valued for their connection to ancient songlines and are spiritual
totems (Section 4.7.8). A foraging BIA for sea lions overlaps the Operational Area, and
therefore individuals may be expected in the vicinity of the Operational Area. However,
continuous noise generated by a support vessel or helicopters, is not likely to exceed
pinniped PTS or TTS threshold levels. Potential impacts will be limited to short-term
behavioural disturbance to individuals in the vicinity of discrete activities and impacts are
not considered to be significant at a population level.

Marine Turtles

The Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017) notes there is
limited information available on the impact of noise on marine turtles and that the impact
of noise on turtle stocks may vary depending on whether exposure is short (acute) or long-
term (chronic). Turtles have been shown to respond to low frequency sound, with
indications that they have the highest hearing sensitivity in the frequency range 100-700
Hz (Bartol and Musick, 2003). No numerical thresholds have been developed for impacts
of continuous sources (e.g. vessel noise) on marine turtles. However, given the thresholds
outlined in Table 6-2, it is reasonable to expect that marine turtles may demonstrate
avoidance or attraction behaviour to the noise generated by the CHA operations. There
are no biologically important areas, or Habitat Critical to the Survival of the species for
marine turtles. Individuals present in the area are likely to be transitory in nature, and any
effects as a result of elevated ambient sound are not expected to have a significant effect
at population level. Potential impacts from predicted noise levels from the project vessels,
helicopters or IMR are not considered to be ecologically significant at a population level.

There are no biologically important areas, or Habitat Critical to the Survival of the species
for marine turtles. Individuals present in the area are likely to be transitory in nature, and
any effects as a result of elevated ambient sound are not expected to have a significant
effect at population level.

Table 6-2: Thresholds for PTS, TTS and behavioural response onset in marine turtles for
continuous noise

Hearing group Continuous

PTS onset thresholds: TTS onset thresholds: Behavioural response (dB
SEL24n (dB re 1 pPa2.s) SEL24n (dB re 1 pPa2.s) re 1 yPa)

Marine turtles 220 200 (N) High
(I) Moderate
(F) Low

Source: PTS and TTS thresholds (Finneran et al., 2017), * behavioural response threshold (NSF 2011),

* behavioural disturbance threshold (McCauley et al., 200).

Note Note: The sound units provided in the table above for continuous noise include: relative
risk (high, medium and low) is given for marine turtles at three distances from the
source defined in relative terms as near (N — tens of metres), intermediate (I —
hundreds of metres) and far (F — thousands of metres) (after Popper et al., 2014).
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Fish and Sharks

Fish sensitivity and resilience to underwater noise varies greatly depending on the species,
hearing capability, habits, proximity to the activity, and if the noise occurs during a critical
part of the fish lifecycle (McCauley and Salgado-Kent, 2008). Most marine fish are hearing
generalists (Amoser and Ladich, 2005) with relatively poor hearing. Hearing generalists
are not as sensitive to noise and vibration as hearing specialists, which have developed
hearing specialisations and can be particularly vulnerable to intense sound vibrations
because many possess an air-filled swim bladder (Gordon et al., 2004). Elasmobranchs
(rays, skates, sharks) do not have swim bladders and are not typical hearing specialists
(Baldridge, 1970). Studies indicate that fish (including sharks) may begin to show
behavioural responses (e.g., increased swimming) to received sound levels of
approximately 156 dB re 1 pPa and active avoidance at around 168 dB re 1 pPa (McCauley
et al., 2000). Thus, it is likely that noise levels generated by support vessels on DP or
transiting, or helicopters may result in limited behavioural disturbances, however there are
no overlapping BIAs, and impacts are unlikely to be significant at a population level.

Crustaceans

The effects of anthropogenic noise on crustaceans are poorly understood (Hawkins et al.,
2015). Limited field studies have indicated that whilst seismic signals have had little to no
effect on egg development (Day et al., 2016), adult spiny lobsters demonstrate a
physiological response (Fitzgibbon et al., 2017). However, continuous operational noise is
significantly difference to the seismic activities and as such, no such response is expected.
The western rock lobster is a commercially and culturally valuable species that may occur
throughout the Operational Area. Elevated ambient sound may result in behavioural
changes, however vessel noise is temporary in nature, and effects are unlikely to
significant at a population level.

Avifauna

Underwater noise produced by routine and non-routine noise sources has limited potential
for impacts to avifauna, given the relatively low source levels that will be produced and the
intermittent nature and short duration of foraging dives made by seabirds. Therefore, no
impacts are expected at a population level.

In terms of airborne noise, sound produced by helicopters, also has some potential to result
in disturbance to seabirds. Noise emitted from helicopter operations is typically below 500
Hz (Richardson et al. 1995). A number of EPBC Act listed seabird and migratory shorebird
species have been identified as occurring or having the potential to occur in the
Operational Area. Seabirds and migratory shorebird species identified in Section 4.6.7 may
be attracted to the CHA platform due to increased opportunities to feed on pelagic fish, as
well as opportunities to rest. No nesting has been observed on the platform.

Auditory responses in seabirds will vary depending upon auditory sensitivity between
species, which is not comprehensively documented. Most birds are sensitive to sound at
frequencies of 2-5 kHz (Zeyl et al. 2020). However, some responses in seabirds have been
detected at frequency ranges of 500 Hz to 6 kHz (Smith et al. 2023). Therefore, while some
species of bird that rest on the CHA platform may be able to detect some of the low
frequency sound from helicopters, it is likely that this would be limited to close range
disturbances which may be difficult to differentiate from visual stimulus from the physical
presence of the helicopter.
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In addition to the engine and rotor noise, helicopter flight procedures include a requirement
to sound a siren on approach to landing on CHA to encourage present birds to disperse.
The speaker system that is used, produces sound at frequencies of 275 Hz — 8 kHz, which
is within the auditory range of seabirds. No decibel source level specifications are available
for the system, however, the product is described as having ‘a typical target distance of
200-300 feet at ground level'. As a result, seabirds are observed to be disturbed and fly
from the platform as the helicopter approaches. Potential behavioural impacts as a result
of the noise deterrent system may include dispersion of seabirds from CHA. to an
alternative suitable roosting/resting site These potential impacts are considered negligible
given the small number of birds expected to be temporarily dispersed during each
helicopter landing and the proximity of the platform to the coast where birds may otherwise
land to rest. No impact to foraging behaviours are expected given the localised area of
disturbance, the abundance of foraging opportunities in the immediate vicinity of the CHA
and more broadly within the foraging ranges of seabird species in the region.

6.1.1.4  Environmental performance

Environmental outcomes, performance standards and measurement criteria for
underwater noise are provided in the table below:

v W Disturbance to marine fauna due to noise emissions
Risk
W Procedures implemented to minimise potential harmful impacts to marine fauna from noise

Performance
Outcomes

Control Measures Performance Standards Measurement Criteria
Vessels, helicopters, IMR Equipment maintenance
. S . equipment (e.g. ROVs) and records demonstrate that
Machinery maintained in platform machinery are equipment vessels,
L accordance with planned maintained in accordance with | helicopters, IMR and
Administration | maintenance system to vendor recommendations platform equipment (e.g.
ensure noise emissions are through auditable planned ROVs) were maintained in
ALARP maintenance systems to accordance with vendor
ensure no unplanned noise. recommendations

Marine fauna sightings are

recorded to ensure marine Cetacean Sighting

fauna are actively sighted Marine Fauna Sighting Records maintained:
Administration | and subsequently avoided to | Datasheets submitted to o
i records of transmittal to
reduce potentially harmful DCCEEW. DCCEEW

noise impacts to cetaceans
prior to mobilisation

In accordance with Part 8 of TEO vessel audit or third

Contractor procedures EPBC Regulations (Vessels), party inspection document
reviewed to ensure vessels all vessels must travel at less
C > X demonstrate that
adhere to EPBC Regulations | than 6 knots within the caution
. ) . L contractor procedures are
Administration | (Part 8) during activity to zone of a cetacean (150 m reviewed to ensure
reduce potentially harmful radius for dolphins, 300 m for combpli .
g : pliance with EPBC
noise impacts to cetaceans whales) known to be in the requlations orior to
i ilisati area, in accordance with EPBC guiations p
prior to mobilisation , mobilisation.

Regulations (Part 8).
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Hierarchy

Administration

Control Measures

Contractor procedures
reviewed to ensure
helicopters adhere to EPBC
Regulations (Part 8) during
activity to reduce potential for
impact to cetaceans prior to
mobilisation

Performance Standards

Helicopter complies with Part 8
of EPBC Regulations for
interacting with cetaceans,
unless taking off or landing
because they are taking
reasonable actions necessary
to reduce safety risk to
humans.

Measurement Criteria

TEO vessel audit or third
party inspection document
confirm contractors
complied with the
requirements of EPBC
Regulations (Part 8).

All incidences of non-
compliance with EPBC
Regulations 2000 - Part 8
Division 8.1 (interacting
with cetaceans) were
recorded.

Incident report in MyOsh
and written notification as
per reporting
requirements.

Administration

CHA Site inductions
completed by all personnel to
ensure understanding of
reporting requirements and
EPBC regulations

CHA Site Induction
(LOSPTRNTM18) carried out
for all personnel which
includes requirements of
EPBC Regulations (Part 8).

Training records show all
personnel travelling
offshore have received
the CHA Site Induction
including environmental
requirements of EPBC
Regulations (Part 8).

Administration

Pipeline inspections to utilise
existing CP and TOFD
inspection locations for
inspections used to establish
corrosion loss trends to
minimise requirement to
undertake high pressure
water jetting to reduce
potential for noise impacts

Pipeline inspections will utilise
existing CP and TOFD
inspection locations when used
for establishment of corrosion
loss trends (note that the
safety and structural integrity
of the pipeline is the prime
consideration when
undertaking inspections and
maintenance)

Pipeline inspection
documentation verifies the
CP and TOFD inspection
location status (i.e.
whether previously
cleared of insulation).

6.1.1.5

ALARP

The use of vessels and helicopters is unavoidable to ensure safe and efficient operation
of the CIiff Head facilities. Equipment maintenance will keep the vessel and platform
machinery noise levels to within normal operating limits, which will also aid in reducing the
likelihood of impacts to sensitive receptors. The use of helicopters to transfer personnel
to and from the Operational Area during the activity is necessary to allow the operation to
occur safely and effectively, with the need for a rapid method of transferring to and from
the activity area in the case of an emergency situation. IMR activities are required to
maintain the platform and pipeline integrity and some activities will create underwater noise
(e.g. water jetting). Wherever possible, this will be avoided by using the same areas of
pipeline cleared previously, however the safety and structural integrity of the pipeline is the
prime consideration when undertaking inspections and maintenance.

The proposed management controls for underwater noise emissions are considered
appropriate to manage the risk to ALARP. Additional controls considered but not adopted
are detailed below.
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Additional . <

ggzgicc)ilsred put Hierarchy (_-E 3&_’_} Evaluation

not adopted = 2

= 3
a (®)

Shut down zones | Administration | * x Would result in downtime leading to longer activities

for marine fauna increasing costs and increasing the presence of
additional vessels and activity. Given the low level of
noise and minimal impacts to fauna expected, benefits
do not outweigh costs

No vessel Eliminate x x Negligible benefit in terms of reduced risk to whales,

operations within given low frequency of vessel’s operations and also the

whale migration low numbers of whale individuals expected to be

period encountered within the Operational Area. Would result
in extended periods of time where no activities could
occur, may lead to delays in work increasing costs

No high pressure Eliminate x x Failure to remove marine growth introduces

water jetting unacceptable risk to the safe operation of the pipeline.
Removal of marine growth is considered necessary to
reduce the drag the pipeline is subjected to in order to
maintain the structural integrity of the pipeline

Have a dedicated | Administration | v/ x Use of an MFO may detect fauna in the area, however

experienced and control provides limited benefit when managing

trained Marine impacts associated with vessel noise alone.

Fauna Observer

(MFO) onboard

vessels to

undertake marine

fauna

observations.

No bird scaring Eliminate x x The potential for bird strike with the helicopter poses a

siren to be used serious health and safety risk to personnel (potential

during helicopter helicopter crash and fatalities). Pilots have

approach previously reported difficulty in clearing birds from the
helideck, leading to multiple approaches before a safe
landing attempt is possible. The siren is more audible
to birds than low-frequency engine and rotor noise and,
therefore provides some advanced opportunity for
birds to disperse from the platform prior to the
helicopter coming into close proximity. Disturbance
results in short term and localised behavioural impacts
to a relatively small number of birds and is not expected
to result in widespread changes to foraging or
population level impacts. Without the use of the siren,
there is an increased risk to human life (as well as
potential environmental impacts from a helicopter
crash, leading to fuel loss and marine debris offshore),
therefore, this option is not practicable.

6.1.1.6  Residual Risk

Consequence Likelihood

Moderate (2) — Moderate or

Residual risk

Underwater noise B — very unlikely Low (4)
slight environmental impact,
negligible remedial/recovery

work
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6.1.1.7  Acceptability

A summary of the factors considered in the acceptability assessment, and a summary
acceptability statement is provided in the table below.

Receptor Consequence

Threatened / Migratory / | Cetaceans are considered most at risk of change in behaviour from
Protected Fauna underwater noise. A number of cetacean species may be found in the
Operational Area as described in Section 4, most significantly the humpback
and pygmy blue whales which migrate through the area each year. No
significant aggregating areas for these species are likely to receive elevated
noise levels due to the activities.

Marine turtles may be present in the area, but no foraging, breeding or other
aggregating areas have been identified.

The Australian sea lion may occur in the vicinity of vessels or activities; and
may display some behavioural changes however underwater acoustic
emissions are unlikely to meet TTS or PTS thresholds. Noise levels are
unlikely to be elevated in areas of aggregations such as haul out sites (not
present in the Operational Area).

Noise emissions associated with operational activities are not expected to
elicit a behavioural response in protected fish species, such as sharks and
rays.

Noise interference is identified as a potential threat to a number of marine
fauna and avifauna species in relevant Recovery Plans and Conservation
Advice (Table 4-6), however, with controls in place, operational activities will
be conducted in a manner that is considered acceptable given the low levels
of noise expected. Noise interference identified in the recovery plan is related
to seismic or piling activities where the sound emitted is at levels that could
cause injury or mortality.

Given the low level of noise expected from platform operation, pipeline IMR,
vessel and helicopter activities, and the short and temporary duration of noise
emissions, significant impact to threatened or migratory species are not
expected. Some behavioural response may be expected from the noise levels
emitted, but not at levels that could cause mortality or injury, or population
level impacts to marine fauna and avifauna.

Physical Environment/ Habitat | Acoustic emissions are unlikely to have significant impact on the physical
environment or habitats.

Threatened ecological | Not applicable — no threatened ecological communities identified in the area
communities over which noise emissions will disperse are expected
Protected Areas Marine fauna and habitats found within the area potentially impacted from

noise emissions are discussed above.

Indigenous Heritage / Cultural | Culturally significant species found within the area potentially impacted from
values noise emissions are discussed above.

Socio-economic receptors Not applicable — noise levels not expected to impact on socio-economic
receptors due to low activity level in the vicinity and noise is not expected to
significantly affect any fisheries resources. No stakeholder concerns have
been raised regarding this aspect.

Acceptability of impact The potential consequence of underwater and airborne acoustic emissions on
receptors is discussed above. With the control measures in place, including
compliance with industry standards and legislation, no significant impacts are
expected. As such, noise emitted for the duration of operational activities is
not expected to significantly impact on marine fauna or avifauna within the
receiving environment. The negligible impacts expected from the noise
sources are considered acceptable.
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6.1.2 Artificial Light

6.1.2.1  Description of hazard

Artificial lighting (navigation and work area lighting) is used during night-time routine
operations or IMR activities on both the CHA and any vessels in accordance with marine
safety requirements to ensure the vessel / platform can be clearly identified; does not
present a collision hazard to other marine users and allows for safe movement of personnel
during hours of darkness. IMR activities will predominately be performed during daylight
hours. However, support vessels may mobilise and demobilise from the Operational Area
during hours of darkness. Emergency repairs may be required on a 24-hour basis.
Indicative frequencies and durations are provided in Section 2.3.3 and 2.4.2.

During the Non Production Phase, vessels will be required intermittently to undertake
ongoing IMR (as described in Section 2.6). Given such activities will become less frequent
during the Non Production Phase, light emissions are expected to be reduced compared
to the Operations Phase.

Lighting on the project vessels is used to allow safe operations during night hours, as well
as to communicate the vessel's presence and activities to other marine users (i.e.
navigation lights). Lighting is required for operations and cannot reasonably be eliminated.
Light levels of marine vessels will be reduced through industry standards in compliance
with AMSA marine orders.

6.1.2.2  Potential impact
Light emissions can affect fauna in two main ways:

e Behaviour: Many organisms are adapted to natural levels of lighting and the natural
changes associated with the day and night cycle as well as the night time phase of
the moon. Atrtificial lighting has the potential to create a constant level of light at night
that can override these natural levels and cycles.

¢ Orientation: Organisms such as marine turtles and birds may also use lighting from
natural sources to orient themselves in a certain direction at night. In instances where
an artificial light source is brighter than a natural source, the artificial light may act to
override natural cues, leading to disorientation.

Fauna within the Operational Area are predominantly pelagic fish and zooplankton, with a
low abundance of transient species such as marine turtles, marine mammals, migratory
sea birds and foraging seabirds transiting through the Operational Area. The Operational
Area is approximately 11km from the nearest beach and receptors present within a 20 km
buffer of the Operational Area were considered as having potential for interaction, based
on recommendations of the National Light Pollution Guidelines for Wildlife Including Marine
Turtles, Seabirds and Migratory Shorebirds (CoA, 2020). The 20 km threshold provides a
precautionary limit based on observed fledgling seabirds grounded in response to artificial
light 15 km away. Relevant to the project location, birds are the most likely species to be
impacted by atrtificial light.
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Seabirds

Artificial lighting can attract and disorient seabird species resulting in species behavioural
changes (e.g. circling light sources or disrupted foraging), injury or mortality near the light
source as a result of collision (Longcore and Rich, 2004; Gaston et al.,, 2014). The
Operational Area overlaps with foraging BIAs for Australian fairy tern, bridled tern, caspian
tern, wedge-tailed shearwater, pacific gull and little shearwater. Within 20 km from the
Operational Area, foraging BIAs, also occur for roseate terns (7 km south). No nesting
BIAs for seabirds occur within the Operational Area, however a small number of individuals
may be present along nearby shorelines, given the number of overlapping foraging BIAs.
The nearest breeding site for seabirds are on the Beagle islands some 39 km to the south
of the Operational Area and the Abrolhos Islands approximately 100 km north west of the
Operational Area (CALM, 2004 and CoA, 2012). 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 (CoA, 2012). Light
pollution is identified as a key threat to species of marine turtles and seabirds identified as
occurring within the Operational Area (Table 4-5). Relevant conservation actions outlined
in recovery plans and Wildlife Conservation Management plans for these species are
outlined in Table 4-6.

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 birds from large
catchment areas (Wiese et al., 2001). Birds may either be attracted by the light source
itself or indirectly as structures in deep water environments tend to attract marine life at all
trophic levels, creating food sources and shelter for seabirds (Surman, 2002). The light
from offshore rigs and vessels may also provide enhanced capability for seabirds to forage
at night. Due to the proximity of CHA to the coast, passerines and other small birds, in
particular fork tailed-swift (Section 4.6.7), may be attracted to artificial lighting. Artificial
lights can “trap” migratory birds by causing them to lose sight of the horizon and circle
within the cone of light endlessly. This can lead to exhaustion or collision with the light
source. Artificial light can extend day length for diurnal species, potentially increasing their
susceptibility to predators (FFWCC, 2013).

The CHA platform operates unmanned except for periodic visits for maintenance and
inspection, and potential workover and side track activities. Lighting will therefore be
minimal and limited to navigational lighting only. Any vessel activities will be intermittent
and short duration and will add a small incremental increase to other vessel lighting in the
area. The risk associated with collision from seabirds or migratory shorebirds attracted to
artificial lighting is considered to be low, impacts are expected to be limited to minor
behavioural disturbance to isolated individuals, with no displacement from important
habitat.

Marine Turtles

Artificial lighting can impact turtle hatchlings as they orientate towards light when first
emerging from the nest, which is typically the horizon / wave breaking zone and into open
water. Hatchlings attracted to artificial lights when they emerge from a nest can result in
disorientation and increased risk of predation. After entering the water, hatchlings use a
combination of cues (wave direction and currents) to orient and travel into offshore waters.

No biologically significant areas (i.e. feeding, breeding or migratory pathways) for turtles
are recorded at, or in proximity to, the Operational Area. However, it is acknowledged that
marine turtle may transit the Operational Area in very low densities therefore artificial
lighting may attract occasional transient individuals.
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e el Disturbance to marine fauna due to artificial light

Risk

eIl Activity lighting managed in accordance with navigational and safety requirements
Performance

Outcomes

Hierarchy

Fish

Experiments using light traps have found that some fish and zooplankton species are
attracted to light sources (Meekan et al., 2001), with traps drawing catches from up to 90
m (Milicich et al., 1992). Lindquist et al., (2005) concluded from a study of larval fish
populations around an oil and gas platform in the Gulf of Mexico that an enhanced
abundance of clupeids (herring and sardines) and engraulids (anchovies), both of which
are highly photopositive, was caused by the platforms’ light fields. 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 trap 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 field of the platforms. Project artificial lighting could
potentially lead to localised increased predation rates compared to unlit areas. It is
acknowledged that the Sea Mullet (Mugil cephalus) is a culturally significant species to
First Nations people (Section 4.7.8); however, impacts to the population from artificial
lighting from the CHA and occasional vessels are expected to be minimal. No fish, shark
or ray BIA’s overlap with the Operational Area.

Marine Mammals

BIAs overlap the Operational Area for pygmy blue whales, humpback whales and
Australian sea lions. It is acknowledged that the humpback whale, Australian sea lion and
Australian fur seal are culturally significant species to First Nations people. Humpback
whales and Australian sea lions are specifically valued for their connection to ancient
songlines and spiritual totems (Section 4.7.8). However, cetaceans and other marine
mammals are not known to be significantly attracted to light sources at sea; therefore,
disturbances to behaviour are unlikely to occur. Cetaceans predominantly utilise acoustic
senses to survey their environment, rather than vision (Simmonds et al., 2004).

6.1.2.3  Environmental performance

Environmental outcomes, performance standards and measurement criteria for artificial
light are provided in the table below:

Environmental

Performance Standards sl e sl

Control Measures

Routine vessel and Routine vessel and CHA vessel and helicopter
helicopter transfers helicopter transfers (not transfer records indicate
Administration | completed during daylight including IMR activities) routine vessel and helicopter
hours to eliminate potential | made during the day operations are in daily hours
lighting impacts only
External lighting of vessels | All project vessels to
operating at night and maintain appropriate
platform kept to the navigation aids (light shapes
minimum required for etc.) in accordance with TEO vessel audit or third party
navigation, vessel safety Marine Orders 21 (Safety of . . '
S inspection document confirm
Administration and safety of deck navigation and emergency . S
) . all project vessels maintain
operations, except in the procedures) and 30 . o :
: . appropriate navigation aids.
case of an emergency. (Prevention of collisions) as

required in the Cliff Head
Marine Operations
Procedure (100PGOPC04)
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e Il Disturbance to marine fauna due to artificial light

Risk

Activity lighting managed in accordance with navigational and safety requirements

Environmental
Performance
Outcomes

Environmental

Performance Standards izl el e

Hierarchy Control Measures

Platform marine navigation,
aircraft and helicopter
navigation aids are
maintained on the CHA
platform as required in the
Cliff Head Marine Operations
Procedure (100PGOPCO04)

TEO vessel audit or third party
inspection document confirm
external lighting of vessels
and platform is maintained for
navigational and safety
requirements

Timers/sensors for NavAids
maintained to ensure
platform is illuminated
outside daylight hours

6.1.2.4 ALARP

The use of low-level lighting is unavoidable to ensure safe and efficient operation of the
CHA platform and vessels. Atrtificial lighting is required on a 24-hour basis during IMR
activities for navigational safety in the area. IMR activities are expected to be short in
duration it is considered therefore that the risks of using 24-hour artificial lighting at an
intensity to allow work to proceed are acceptable and ALARP.

The proposed management controls for artificial light are considered appropriate to
manage the risk to ALARP. Additional controls considered but not adopted are detailed

below.
2
Additional controls o 5
considered but not Hierarchy = Q Evaluation
adopted 2 ©
g 2
o O
Reduction of vessel | Substitute x x No additional cost but introduces unacceptable
lighting below levels safety risks to personnel and vessels. Little benefit
required for given relatively low numbers of turtles and seabirds
navigation, vessel in Operational Area and surrounding waters.
safety and safety of
deck operations
All maintenance Eliminate x x Daylight operations considered to introduce
activities will be unnecessary cost (i.e. 12 vs 24 hr operations).
g:ﬂ;ﬂfﬁéf&nng Whilst deliyering little / no environment_al benefit. 24
hr operations reduces the total timeframe of
activities (e.g. for a freespan activity the activity
duration would increase from 35 to 70 days if
operations were only conducted during daylight
hours). Additional costs associated with longer
term vessel hire, personnel day rates and
equipment.
Use of lighting Substitute x x Not regarded as practicable given the range of
wavelengths that marine fauna that may be present, and the different
are less intrusive to wavelengths that may affect behaviours of different
marine fauna species. Would result in little benefit given low level
of impacts expected.
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6.1.2.5 Residual risk

Aspect Consequence Likelihood Residual risk
Artificial light Moderate (2) — Moderate or slight | B — very unlikely Low (4)
environmental impact, negligible

remedial/recovery work

6.1.2.6  Acceptability

Receptor Consequence ‘

Threatened / Migratory / Protected | Marine turtles are most at risk of adverse effects from artificial light,
Fauna hatchlings in particular. Although individuals may occur in the
Operational Area, large numbers are not expected and no nesting sites
are located within the area over which artificial light may be visible.
Therefore hatchlings are not expected to be impacted by light
emissions from the activities.

Cetaceans, adult turtles and marine mammals are not known to be
significantly attracted to light sources at sea and therefore
disturbances to behaviour are unlikely to occur.

Fish and birds have been shown to be attracted to artificial light
sources, however, the low level of light emitted from vessels and the
platform is unlikely to lead to large scale changes in species
abundance or distribution.

Given the low level of light emissions expected, and the negligible
effect of low level light on protected fauna, significant impacts are not
expected, short term behavioural impacts may be observed in
transient fish and seabirds.

Physical Environment/ Habitat N/A — physical environment/habitat will not be impacted by light
emissions
Threatened ecological communities Not applicable — no threatened ecological communities identified in the

area over which artificial light could be detected

Protected Areas Not applicable — no protected areas identified in the area over which
artificial light could be detected

Indigenous Heritage / Cultural values | Culturally significant species found within the area potentially impacted
from light emissions are discussed above.

Socio-economic receptors Artificial light is not expected to impact socioeconomic receptors such
as shipping, tourism or recreational/commercial fisheries. As
described above, fish may be attracted to light, but large scale
changes in fish abundance or distribution are unlikely to occur and
therefore impacts to fisheries are not expected.

No stakeholder concerns have been raised regarding this aspect.

Acceptability of impact The potential consequence of artificial light on receptors is
discussed above. With the control measures in place, including
compliance with industry standards and legislation, no
significant impacts are expected. The impacts of lighting to the
receiving environment are well understood and the consequence
is expected to be low. Lighting will be minimal and limited to
navigational lighting only. Any vessel activities will be
intermittent and short duration and will add a small incremental
increase to other vessel lighting in the area. The impact from light
emissions to marine fauna are temporary in nature and unlikely
to have an adverse effect on species at a population level.
Impacts will be limited to short-term behavioural effects observed
in transient fish and seabirds, these environmental impacts are
considered acceptable.
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6.1.3 Seabed disturbance

6.1.3.1  Description of hazard
Dropped objects

During manned activities at CHA, lifts will be undertaken from vessels to the CHA platform
utilising the CHA platform crane. Whilst not planned, it is possible that during
lifting/workover activities, or vessel based IMR activities, equipment or solid objects may
accidently be dropped overboard leading to loss of/or changes to benthic habitats. Objects
that have been dropped during previous offshore activities include small numbers of
personal protective gear (e.g. glasses, gloves, hard hats), small tools (e.g. spanners) and
hardware fixtures (e.g. hose clamp); however, there is also potential for larger equipment
to also be dropped during the activity (e.g. HWU during lifting activities).

IMR Activities

Some disturbance to the seabed during IMR activities could occur as ROVs are utilised
(sediment disturbance due to use of thrusters on ROV) or tools are attached to the pipeline
(emergency clamping, CP survey equipment, TOFD inspections). Typically, a small area
of seabed may be disturbed temporarily during the activity due to tool usage as the seabed
may need to be disturbed to allow tools to be attached.

High pressure water jetting

High pressure water jetting to remove marine growth is carried out on the pipeline to reduce
the force resulting from drag. This is carried out to maintain the structural integrity of the
pipeline. High pressure water jetting is also used to remove insulation for pipeline
inspection and to create temporary spans to facilitate inspection (e.g. equipment that
envelops the pipeline). Water jetting to remove the pipeline coating results in the coating
and foam being reduced to very fine particles and some larger pieces. Larger pieces that
won’t disperse or float away will be collected by ROV where possible. By using pre-cleared
sections of pipeline, the need to use water jetting to remove the coating and insulation is
reduced.

High pressure water jetting is carried out by ROV equipped with a water jet on small
sections of the pipeline during some IMR activities, namely visual inspection and marine
growth removal.

Stabilisation materials

Pipeline IMR activities may require the use of stabilisation materials such as rock dumping,
installation of mattresses and grout bags.

Installation of stabilisation material may be required for span rectification or pipeline
stabilisation. These activities may result in seabed disturbance due to placement of
material on the seabed; however, the area of seabed affected will be small and localised
and unlikely to extend beyond the area originally impacted during the laying of the pipeline.

Temporary moorings

The installation of temporary moorings may be required to facilitate IMR activities. Mooring
installations typically consist of a series of clump weights (1.5 m diameter, <3 t weight) or
Stingray anchors that allow the vessel to pull up on moorings to maintain position as
required (Section 2.5.2).
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Permanent moorings

Two moorings (approximately 2.5 t clump weight and 110 m of 32 mm chain) are also in
place around the CHA platform to minimise seabed disturbance from anchoring. These
moorings are inspected every two years via a vessel to ensure their integrity. They are
removed to the vessel deck, checked for damage to assure moorings’ integrity, and
replaced on the seabed. The replaced moorings will be replaced in same location or in
close proximity of the replaced ones. In case it is not practical to remove the moorings for
inspection, they will be left on the seabed.

Vessel Anchoring in an Emergency

No vessel will deploy an anchor during routine operations. However, in an emergency
situation, anchoring might be required, which may result in disturbance to, or loss of,
benthic habitats within the footprint of the anchor and temporary reduction in water quality
due to sediment resuspension.

Non Production Phase

As described in Section 2.6.1, during the Non Production Phase ongoing IMR activities
would remain in order to ensure infrastructure are in suitable condition for
decommissioning and removal. As described above, typically only a small area of seabed
is temporarily disturbed during these activities due to ROV and/or tool usage. Given the
reduced frequency of IMR activities during the Non Production Phase, seabed impacts will
be reduced compared to the Operations Phase.

6.1.3.2  Potential impact
Existing Environment

The Operational Area is characterised as largely limestone pavement and sparse seagrass
and macroalgae, with some areas of minor to moderate seagrass coverage along the
pipeline (Section 4.5). The mostly sandy substrates within the Cliff Head exclusion zone
are thought to support low densities of epibenthic communities. No known sensitive
seabed features (e.g., reefs, canyons, shipwrecks) are present within the exclusion zone.
There are large expanses of seagrass beds in the vicinity of the pipeline (Section 4.5) and
these have been surveyed in State waters following the completion of offshore construction
activities (as part of the State Waters approval requirements). The monitoring concluded
that there had been a net recovery of seagrass although it was considered partially
complete due to varying colonisation rates between species. It can be reasonably
expected that a similar recovery is expected in the Commonwealth waters area given the
similar water depths and seagrass species; and that any seagrass beds impacted would
recover over time, particularly given the seasonality of seagrass.

Existing habitat maps (Section 4.5) indicate the habitat types in the Operational Area are
widespread throughout the region and significantly important areas of seagrass (e.g.
marine parks) are noted in the vicinity of the pipeline or platform. Additionally, ROV footage
taken during Q4 2018 IMR activities indicated that the seabed features along the pipeline
are mainly characterised by thin veneer of fine or coarse uncemented sand and medium
uncemented sand covered with kelp and minimal seagrass were disturbed due to mooring
activity where only two out of 11 mooring locations were located on seagrass covered
areas (Figure 6.1).

No submerged archaeological sites have been identified in the Operational Area.
Nevertheless, TEO recognise that there may be sites of cultural value that exist.
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Dropped objects

The largest potential dropped object is the HWU during crane transfer, however is highly
unlikely with lift controls in place. Other objects with the potential to be dropped include
small items (tools, personal protective equipment etc.) The spatial extent in which dropped
objects may occur is restricted to the Operational Area. Thus, minor loss of seabed habitat
due to dropped objects is not considered a significant environmental impact given the
sparseness of benthic cover. Dropped objects will be retrieved where practicable. Where
not able to be recovered, dropped objects will result in a permanent loss of benthic habitat
under the object, however is likely to be recolonised.

Furthermore, industry standards already in place ensure risks are reduced, these include:

e CHA crane, rigging and lifting connections (designed, constructed and installed to
appropriate standards and codes) are inspected and maintained fit-for-purpose;

e CHA crane has appropriate rating for loads being lifted during HWU operations; and

e Lifts are completed under a Permit-to-Work (PTW) and JHA.IMR Activities.

ROV usage during IMR activities including attachment of tools to the pipeline will likely
result in small areas of seabed disturbance directly beneath the pipeline (e.g. ToFD tool
attached which encircles the pipeline). In addition, a small amount of turbidity is likely as
the sediment is disturbed. These impacts will be temporary given the nature of the activity
and over a small area in the immediate vicinity of the pipeline.

High pressure water jetting

High pressure water jetting can result in disturbance to, or loss of, benthic habitat. Such
disturbance occurs when biota attached to a section of pipeline, or the seabed in the
immediate vicinity of the pipeline, are removed by water jetting. Such removal affects a
highly localised area (several metres) and is of short duration (water jetting typically occurs
for several hours). Pieces of non-toxic insulation (refer to Section 2.4), are removed and
small pieces will settle onto the seabed. The removal of marine growth includes sessile
fauna such as ascidians, sponges and macroalgae.

Stabilisation materials

Installation of stabilisation material is expected to alter the benthic habitat where the
material is installed, by providing additional hard substrate in the marine environment and
acting as an artificial reef along with the main pipeline structure. Given the relatively
shallow depths of the pipeline, stabilisation materials are expected to be rapidly colonised
by sessile epifauna, such as macroalgae and filter feeders, by providing suitable
attachment points. During IMR activities conducted in 2016, the substrate below planned
freespans was identified as rock, affecting an area of 100 m? per freespan (total affected
area = 300m?). Freespan rectification works may be undertaken to provide support, and
will disturb approximately 8 m? per linear meter of pipeline span, aligning with 2016
freespan rectification work (Section 2.4.2.7). However, the area of seabed disturbance is
inherently limited to the minimum amount required to achieve pipeline integrity.

Stabilisation materials provide habitat for species such as the western rock lobster,
however, given the small, localised areas requiring installation of stabilisation materials the
effects of this are considered to be negligible. The existing habitat in the footprint of areas
to be stabilised will be significantly modified, however, the footprint is small and highly
localised (8 m? of seabed per linear metre of span). The installation of stabilisation material
will not alter the structure or function of the coastal marine ecosystem, nor interrupt coastal
processes such as sediment transport.

The installation of stabilisation materials may also result in a temporary reduction in water
quality due to sediment resuspension. However, given the nature of sediments in the
region (typically medium to coarse sand) and the highly localised disturbance footprint,
resuspension is expected to be short lived and highly localised.
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Temporary moorings

Temporary moorings will be installed on a pipeline or platform IMR activity-specific basis
as required, for 2-3 weeks up to 2 months. Types of moorings used may include clump
weights or stingray anchors. Clump weights (1.5 m diameter, <3 t) are expected to disturb
only the seafloor directly below the weight due to the use of floating lines; a conservatively
estimated area of 9 m?. Stingray anchors are laid within a 5 m target area, and subsequent
chain movement may occur within 1-3 m of either side. Dependent on the seabed, Stingray
anchors should usually “set” immediately and are not expected to drag. Alternative options
may include daily anchoring (deployed and retrieved daily) which would result in multiple
disturbed areas.

Disturbance to the seabed as a result of temporary moorings is likely to result in a short
term, highly localised loss of benthic habitat, including seagrass meadows within the
footprint of the mooring (i.e. within the arc through which the mooring chain rotates). The
size of the mooring is dependent on vessel size and weather conditions. Given that IMR
activities will require calm weather conditions, and the relatively small size of the potential
vessels, temporary moorings are expected to be relatively small in size.

It is not always feasible to utilise ROVs to conduct pre-lay surveys due to time and cost of
the activity, and subsequent delays to review footage. However, the scope for adjusting
the location of moorings is limited due to the mooring pattern required to conduct the
rectification. Furthermore, given the water depths of the Operational Area (~18 m) it is
occasionally possible to view the seafloor prior to placement of moorings.

Permanent Moorings

Disturbance from permanent moorings (approximately 2.5 t clump weight and 110 m of 32
mm chain), the footprint and area of seabed contacted by towing line or excess chain is
expected. Where moorings are installed for long periods of time, the mooring footprint
typically becomes bare sediment and creates ‘scars’ on the seabed as the chain results in
disturbance to benthic biota such as seagrasses and macroalgae. Increased turbidity may
occur when seabed sediments are stirred up by activities such as the lifting or deposition
of these moorings. As described above, permanent moorings are removed every two years
to inspect their integrity and replaced on the seabed. The moorings will be replaced in
same location or in close proximity. Impacts will be temporary and not outside the impacts
caused by storm events and cyclones. Disturbance to the seabed as a result of temporary
moorings is likely to result in a short term, highly localised loss of benthic habitat, including
seagrass meadows within the footprint of the mooring (i.e. within the arc through which the
mooring chain rotates). The size of the mooring is dependent on vessel size and weather
conditions. Given that IMR activities will require calm weather conditions, and the relatively
small size of the potential vessels, temporary moorings are expected to be relatively small
in size. Seabed disturbance associated with permanent moorings is expected to be
restricted to a localised footprint ‘scar’, and the replacement of moorings after inspection
will be as close to the original location. Furthermore, the moorings are to be removed at
the end of the activity reducing the potential for long term disturbance to benthic habitats.
Recovery is also facilitated as habitat forming species (e.g. seagrass species) are still
present and may regrow or recolonise the disturbed area. Flora and fauna (i.e. fouling
organisms) dislodged by these activities are likely to die, but recolonisation of subsea
infrastructure and seabed sediments will re-occur, with negligible impacts on local species
diversity and abundance.
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Therefore, the worst-case estimate of up to 9 m? of disturbed seagrass from mooring is
conservative and the cumulative impacts of multiple disturbances are considered
negligible given the minimal disturbed area. The frequency of the disturbances will be low
(occurring years apart for up to 25 days in total for temporary moorings and two yearly for
inspection of permanent moorings); no long-term impacts are therefore expected. As
evidenced through monitoring surveys conducted by TEO (previously Roc Oil (WA) Pty
Limited), seagrass beds recover over time and can reasonably be expected to recolonise
areas disturbed during planned activities (Coffey, 2008, 2009).

Vessel Anchoring in an Emergency

The typical anchor for support vessels (e.g. Southern Spirit) is a CQR/Plow style anchor
weighing approximately 80 kg. If utilised in an emergency situation, the anchor will only be
deployed for a short period and then removed, thereby reducing the potential disturbance
to the seabed. Given the short duration, the temporary nature of emergency anchoring and
relatively small size of the anchor, the event is not expected to result in habitat loss beyond
the footprint of the anchor.
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Figure 6.1: Seabed Habitat map and mooring Location Map during 2016 IMR Activities.
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6.1.3.3  Environmental performance

Environmental outcomes, performance standards and measurement criteria for seabed
disturbance are provided in the table below:

SeliidelsInlsllM Disturbance to the seabed and benthic habitats during planned operational and IMR activities
Risk

No dropped objects during operational activity

Syl No unplanned seabed disturbance

Performance Temporary moorings removed within two weeks of completion of each IMR activity

Outcomes Seabed disturbance restricted to pipeline corridor and CHA exclusion zone where benthic habitat type is
known (Section 4.5)

Control Measures Performance Standards Measurement Criteria
reduce potential for dropped (lOHSEQGENPCZ4FM01) Is considered Ioag rzftin S of
Engineering objects to prevent impact to mplt_emented for _aII Ilftlng Qperatlo'ns Ol : ating
vipeline detailing load ratings of lifting equipment, fifting equipment, intended
intended loads, operational limits (e.g.  |oads and operational limits
weather) and procedures. (e.g. weather).
Permit to Work (PTW) and Job
Lifting activities are undertaken in Safety Analysis (JSA) records
accordance with Cliff Head Lifting demonstrate that the following
Lifting activities are Operations and Lifting Equipment requirements were followed:

undertaken in accordance with[Procedure (10HSEQGENPC24), which

Cliff Head Lifting Operations [requires: * The security of loads were

checked prior to

Engineering gr:gclél(fjt::g Equipment e The security of loads to be checked commencing lifts
(L0HSEQGENPC24) prior to commencing lifts. e Loads were covered if
e Loads to be covered if there is a risk there is a risk of losing
of losing loose materials. loose materials.
e All lifting equipment is rated for e All lifting equipment was
intended activities and maintained. rated for intended activities

and maintained.

Personnel involved in lifting operations
are competent as per requirements within
the Cliff Head Lifting Operations and
Lifting Equipment Procedure

. o (LOHSEQGENPC24).
Personnel involved in lifting

operations are competent as |* Competency of equipment operators - Training/certification records
per requirements within the meets Australian legislative standards Jemonstrate all personnel

L Cliff Head Lifting Operations and all equipment operators hold a  inyolved in lifting operations
Administrative and Lifting Equipment Certificate of Competency issued by a have the appropriate
Procedure recognised State Authority or a training/certifications.
(10HSEQGENPC24) National License issued in accordance

with the National Standard NOHSC-
1006-2001 - Lifting Competency
Requirements.

e Lifting Equipment Maintenance
Personnel hold current Certificates of
Competency and Licenses.

TEO will actively support the  Relevant stakeholder responses and/or  (Consultation register

capacity of First Nations complaints are captured and responded |demonstrates ongoing
o people for ongoing ~ [to appropriately consultation with First Nations
Administration engagement and consultation, people.

for the purpose of avoiding
impacts to cultural heritage
\values.
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IAdministration

Control Measures

IAny sites identified by First
nations groups through
ongoing con6.1.3sultation as
holding cultural value will be
considered in all aspects of
operations

Performance Standards

IA register of any sites identified as
holding cultural value through ongoing
consultation will be held and referenced
during operations.

Measurement Criteria

Inspections confirm any
identified sites through
ongoing consultation holding
cultural value have been held
and referenced.

Engineering

Floating lines and pennant
buoys will be used on
temporary moorings to reduce
seabed disturbance from chain
drag

'Temporary moorings will utilise floating
lines and pennant buoys for the duration
of any IMR activities

Documented inspection during
activity to confirm floating lines
are used on moorings.

Administrative

ROV footage from pipeline
IMR activities will be reviewed
after the IMR activities are
complete to inform future work
and minimise environmental
impact to any identified
sensitive seabed features

ROV footage of any activities undertaken
under the EP will be reviewed to capture
any relevant environmental data
including:

e Location of footage
e Habitat type in the area
e General notes on flora/fauna observed

This report can then inform future
anchor/mooring locations to ensure
locations of least environmental sensitivity|
are selected

ROV Survey report
ROV footage

IAdministration

\Vessels operate within
weather limitations to reduce
likelihood of anchoring

\Vessel Master to monitor meteorological
forecasts at least once daily as per
operating conditions in Cliff Head Marine
Operations Procedure (L0OPGOPCO04).

Vessel logs record timing and
eather conditions/sea state
for operations daily.

Administration

Equipment to be securely sea-
fastened to prevent objects
being lost overboard

IAll equipment on vessels to be secured in
accordance with good seamanship to
prevent objects being lost overboard

Inspection during activity to
confirm equipment on deck is
secured as required to prevent
loss overboard

Engineering

During water jetting, large
pieces of insulation are
recovered by ROV. Only
exception if ROV is unable to
recover due to weather, safety
or tooling failure

ENVID completed prior to high pressure
water jetting identifies capability of ROV
to recover insulation and agreed with
ROV contractor what is recoverable prior
to activity commencement.

ENVID prior to water jetting
activities

IAdministration

Dropped objects large enough
to be a danger to navigation or
fishing vessels using the area
will be retrieved, retrieval
timing will be based on NEBA
assessment

Dropped objects large enough to be a
danger to navigation or fishing vessels
using the area will be retrieved — if items
cannot be immediately recovered, the
item location will be recorded for retrieval
during future project or decommissioning
activities.

Dropped object incident
reports

Records of dropped object
recovery.

Administration

All personnel receive CHA Site
induction

All personnel will receive the CHA Site
Induction (L0SPTRNTM18) detailing
environmental sensitivities which will also
include reinforcement of “no objects
overboard”.

[Training records show all
personnel travelling offshore
have received the CHA Site
induction

Administration

IAny dropped object incident is
reported to inform lessons
learned

Immediate recording and reporting of any
dropped objects via the incident reporting
system.

Dropped object incident
reports which include lessons
learned

Engineering

No anchoring of vessels
during routine operation

\Vessels will only anchor in emergency
situations

except in case of emergency

\Vessel log records anchoring
events
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IAdministration

Control Measures

Pipeline inspections to utilise
existing CP and TOFD
inspection locations for
inspections used to establish
corrosion loss trends to
minimise marine growth
removal and subsequent
seabed disturbance

Performance Standards

Pipeline inspections utilise existing CP
and TOFD inspection locations when
used for establishment of corrosion loss
trends (note that the safety and structural
integrity of the pipeline is the prime
consideration when undertaking
inspections and maintenance).

Measurement Criteria

Pipeline inspection
documentation verifies the CP
and TOFD inspection location
status (i.e. whether previously
cleared of insulation).

Pipeline inspection
documentation verifies the CP
and TOFD inspection location
status to confirm that IMR
activities are restricted to
Operational Area where
benthic habitat type is known.

Administration

Locations requiring pipeline
stabilisation to be confirmed
\visually prior to stabilisation
activities to verify rectification
required and extent of marine
growth removal required

Visual inspection (e.g. ROV survey) of
spans to be carried out prior to pipeline
stabilisation activities

Documentation to confirm the
location(s) of spans was
confirmed prior to pipeline
stabilisation

Engineering

Undertake engineering
assessment of pipeline rupture
risk prior to freespan
rectification activities to verify
rectification is required

Engineering assessment will be
completed for any freespan rectifications
prior to any span rectification activities

Documented engineering
assessment for any freespan
rectifications

Administration

Stabilisation material to be
lowered to seabed slowly to
minimise impact force and
sediment resuspension and
subsequent seabed
disturbance

Installation of stabilisation material to be
lowered to seabed slowly in accordance
with activity specific freespan rectification
plan

Documented inspection during
activity to confirm stabilisation
material installation is in
accordance with activity
specific freespan rectification
plan

Engineering

Temporary moorings to be
clearly marked to ensure
\vessels can see moorings
clearly and avoid the need to
anchor, and aid in recovery
following completion of activity

IAll temporary moorings to be clearly
marked with high visibility surface float

Documented inspection during
activity to confirm all
temporary moorings are
clearly marked with high
\visibility surface float

Administration

Mooring locations to be
installed in accordance with
activity specific mooring plan
within the Operational Area

IAll moorings to be installed within the
pipeline corridor and/or CHA exclusion
zone and avoid subsea infrastructure in
accordance with activity specific mooring
plan

Documented inspection during
activity to confirm moorings
are installed in accordance

ith activity specific mooring
plan

Documented inspection during
activity to confirm permanent
moorings are removed,
checked and replaced (as
appropriate) in accordance
with activity specific mooring
plan

IAdministration

Temporary moorings to be
recovered following
completion of inspection and
maintenance activities to allow
rapid recovery of disturbed
seabed

All temporary moorings to be removed
within two weeks following completion of
maintenance activity

Documented inspection
following IMR activities to
confirm temporary moorings
have been removed within two
weeks.

Eliminate

IAll operational activities occur
within the Operational Area
where seabed habitat type is
known

Activity specific mooring plan clearly
defines the area of operation within which
ITEO can operate

HSE meetings and bulletins
indicate area of operation,
activity specific mooring plan
details Operational Area for
\vessels.

End of activity reports
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Control Measures Performance Standards Measurement Criteria

Maintenance/inspection

IAll operational activities are performed to records demonstrate that:

ensure adequate safety and
environmental management in . g .

) . L inspection, maintenance
accordan.c_e with the.Cllff Head Pipeline and monitoring activities
and Umbilical Integrity Management Plan,|  have been identified and

e The recommended

specifically: applied to ensure the
Cliff Head Pipeline and . . integrity risk of the system
Administration Umbilical Integrity * ;geinrteei(;wcr:gegr?;iwlgr?ﬁgrciggnéctivities is as ALARP.
Management Plan, in place. are identified and applied to ensure  [*  Maximum inspection
the integrity risk of the system is as intervals have been met
ALARP. based on the risk levels
identified.

e Maximum inspection intervals are met

based on the risk levels identified. ¢ Acceptance criteria when
evaluating the results of

the activities have been
met.

e Acceptance criteria when evaluating
the results of the activities are met.

Documentation to confirm
Marine growth removal undertaken with ~ [marine growth removal was
ROV/diver surveillance. undertaken using ROV/diver
\visual surveillance.

Marine growth removal
IAdministration undertaken with ROV/diver
surveillance.

6.1.3.4 Residual Risk

Aspect Consequence Likelihood Residual risk
Dropped objects Minor (1) — Negligible | B — very unlikely Low (2)
environmental impact,

effect contained locally

High pressure water jetting | Minor (1) — Negligible | B — very unlikely Low (2)
environmental impact,
effect contained locally

Stabilisation materials Minor (1) — Negligible | B — very unlikely Low (2)
environmental impact,
effect contained locally

Temporary and permanent | Minor (1) — Negligible | B — very unlikely Low (2)
moorings environmental impact,
effect contained locally

6.1.3.5  Acceptability

Receptor Consequence ‘
Threatened / Migratory / Protected | Seabed disturbance may result in direct (e.g. physical loss of habitat) and indirect
Fauna disturbance (e.g. sedimentation, loss of habitat leading to reduced food
availability).

The Operational Area is characterised as sandy bottom and minor to moderate
seagrass and kelp habitats. The area that may be potentially impacted is marginal
compared to the amount of habitat available. Big Horseshoe Reef is the nearest
reef habitat, located 2 km south of the Operational Area. Through the
implementation of controls when working in the Operational Area (e.g. temporary
mooring removal, lowering of equipment slowly, activity specific mooring plans)
impacts to the seabed will be minimised to small areas of known habitat type.
Therefore, the disturbance is not expected to significantly affect prey availability,
and subsequently protected fauna species.

Marine invertebrates may inhabit sandy seafloor and can contribute to the diet of
some fauna. The area of sandy habitat that is potentially impacted is small
compared to the amount of habitat available and therefore the disturbance is not
expected to affect prey availability, and therefore protected fauna species,
significantly.
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Receptor Consequence

Habitat modification is identified as a potential threat to a number of marine fauna
species in relevant Recovery Plans and Conservation Advice (Table 4-6).
However, the area potentially impacted is small compared to the size of the areas
used by these species for foraging and is likely to recolonise rapidly and therefore
no long term impacts to these species is expected. A number of BIAs and KEFs
overlap the Operations Area, such as the Commonwealth Marine Environment
within and adjacent to the west coast inshore lagoons and Western Rock Lobster
KEFs (Section 4.4.1), as well as a range of foraging and migration BIAs for marine
mammals, sharks and avifauna (Table 4-7). However, seabed disturbance will be
highly localised and temporary in nature, resulting in no long term implications for
the values and sensitivities of these receptors.

Physical Environment/ Habitat The physical environment and habitat could be disturbed during the proposed
activities. Notably, activities on, or in close proximity to, the seabed (e.g. use of
ROVs, placement of moorings and stabilisation materials) may result in a localised
drop in water quality due to the resuspension of sediments. However, this change
is likely to be highly temporary in nature and restricted to the immediate vicinity of
the activity or item.

With regards to impacts to benthic habitats, the area potentially impacted is small
compared to the wider environment and in the majority of cases, the disturbed
area is expected to recolonise. This is evidenced through the recolonisation of
seagrasses in the area previously cleared during pipeline construction.
Furthermore, the subsea infrastructure provides attachment points for sessile
organisms. As such, long term disturbance and negative impacts to the wider
ecosystem are not expected.

Threatened ecological communities | Not applicable — no threatened ecological communities are identified in the area
where seabed disturbance could occur

Protected Areas Not applicable — no protected areas are identified in the area where seabed
disturbance could occur

Indigenous Heritage No submerged archaeological sites have been identified in the Operational Area.
Nevertheless, TEO recognise that there may be sites of cultural value that exist.
Potential impacts to the seabed will be minimised as per the identified controls.

Socio-economic receptors Disturbance of the seabed is unlikely to impact socioeconomic receptors such as
shipping and tourism. Seabed disturbance may temporarily alter rock lobster
habitat; however, this is expected to be short term and over small discrete areas
with no lasting impact on rock lobster abundance or distribution and therefore
impacts to commercial fisheries are not expected. Rock lobster are usually found
within rocky areas which would not be disturbed during the planned operational
activities.

No stakeholder concerns have been raised regarding this aspect.

Acceptability of impact The potential consequence of seabed disturbance on receptors is discussed
above. With the control measures in place, including compliance with
industry standards and legislation, no significant impacts are expected.

The activity will occur in habitat that is widely represented in the area and is
not of significance for particular species (i.e. no key areas have been
designated for protection), additionally the seabed will likely recover rapidly
following removal of any temporary equipment (e.g. moorings).

Impacts to Indigenous heritage or Cultural values are not expected from
potential seabed disturbance impacts resulting from the ongoing operations
of Cliff Head.

No impacts to the fishing industry are expected. As such, the risk is
considered acceptable given the nature and scale of potential impacts and
controls in place.
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6.1.3.6 ALARP

Lifting operations are required in the field to ensure safe and efficient operation of the CHA
platform. The removal of marine growth and addition of stabilisation materials is imperative to
ensuring the integrity of the pipeline, to not carry out these activities would result in additional safety
and environmental risks. The use of permanent and temporary moorings is required to ensure
safe operation of vessels while in close proximity to the CHA platform and pipeline. Prior to
conducting IMR activities, assessments will be completed to ensure the IMR activities are required,
minimise seabed disturbance through consideration of whether marine growth removal, temporary
moorings and stabilisation are required, confirmation of suitable locations for the activities and
consultation with the selected contractor. Furthermore, a Cliff Head Pipeline and Umbilical Integrity
Management Plan will be implemented to ensure environmental and safety management. It is
considered therefore that the risks of these activities conducted to maintain safe operation of the
CHA facility are acceptable and ALARP.

The proposed management controls for seabed disturbance are considered appropriate to manage
the risk to ALARP. Additional controls considered but not adopted are detailed below.

._ @ 2
Additional controls g =
considered but not Hierarchy o L Evaluation
adopted 3] o
m R
= 0
o o
O
No installation of . Introduces unacceptable risk to the safe operation of
stabilisation materials Eliminate x x the pipeline. Stabilisation materials are required to

maintain the structural integrity of the pipeline.

Daily anchoring results in an increased disturbance to

Use of single anchors the seabed compared to longer-term temporary
instead of temporary Substitute x v moorings. Anchoring is not as stable as mooring and
moorings therefore poses additional safety and environmental

risks e.g. anchor drag across pipeline, should the
vessel move under anchor.

Water jetting to remove the pipeline coating results in
the coating and foam being reduced to very fine
particles. Retaining these particles is not feasible given
their size and the subsea location. Larger pieces will be
collected by ROV. Some pieces will be too small for
Recover pipeline coating o ROV retrieval and would not be considered to have a
and insulation Eliminate x x significant environmental impact given the benign
nature of the particles and small sizes. As described
above, particles that can be retrieved easily by ROV as
agreed with the contractor, will be returned to surface
for onshore disposal. By using pre-cleared sections of
pipeline, the need to use water jetting to remove the
coating and insulation is reduced.

This control was rejected as it introduced unacceptable
No removal of marine L risk to the safe operation of the pipeline. Removal of
growth Eliminate x v marine growth is considered necessary to reduce the
drag the pipeline is subjected to in order to maintain the
structural integrity of the pipeline

Use of_vesse_l_s W.'th . ) Delays to activities caused by delays in contracting a
dynamic positioning (DP) | Engineering x x vessel. Given the lack of emergent features/shallow
systems water in the Operational Area, risk of grounding is low.
Cessation of operations Substantial additional cost due to downtime over and
until all lost equipment is Eliminate x x above value of equipment lost. Little benefit given water
located / recovered depths and sparse distribution of sensitive benthic

habitats in Operational Area.
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Additional controls

considered but not Hierarchy Evaluation

adopted

Practicable
Cost effective

“Seagrass friendly” moorings are used elsewhere in
Australia; however, these are more suitable for

Use of seagrass friendly Substitute x x permanent moorings which are regularly used, rather

temporary moorings than temporary moorings, and therefore were not
considered a cost effective substitute when conducting
IMR activities.

Pre-lay ROV surveys could identify bare patches of
substrate to place moorings rather than on seagrass.
However, given the abundance of seagrass in the
o Operational Area, the low likelihood of ideal sea state
Pre-lay ROV surveys Eliminate v x conditions for the duration of the activity and the
negligible impact to the seabed from the proposed
activities, this additional control measure is not
considered to change the impacts and risks with
respect to achieving ALARP.

6.1.4 Interference with other sea users

6.1.4.1  Description of hazard

The presence of the CHA platform and pipeline may cause a minor interference with the activities
of other marine users (i.e. snagging of anchors or fishing gear). A safety exclusion zone of 500 m
radius around the CHA platform will be maintained and enforced at all times, as gazetted under
Chapter 6 of the OPGGS Act 2006, with the exception of rock lobster fishers with whom TEO has
a Memorandum of Understanding (MoU) (see Section 10). The Operational Area encompasses
500 m either side of the pipeline corridor. Vessels are not excluded from the pipeline corridor,
however during IMR activities, a 500 m exclusion zone is requested through the issue of notice to
mariners.

The presence of project vessels and equipment during routine IMR activities and non-routine
workover and sidetrack activities could present a minor navigational hazard to shipping and
commercial and recreational fishing activities. The indicative frequency each year of the routine
platform IMR activities are outlined in Table 2-1 and vary for each activity with approximate
durations ranging from 0.5 to 10 days. A support vessel may be required from some IMR activities.
Work over activities are typically not a scheduled activity and are only planned as and when there
is reason to carry out a well intervention activity. Since 2006, ten workover (ESP replacement)
activities have been undertaken, each took approximately 5 weeks with the support of a CTU or
HWU; workover activities are expected to be of similar frequency over the life of this EP. The
frequency of workovers is determined by well performance and identification of potential issues.
Sidetrack activities are also not a scheduled activity and are only planned as and when there is
reason to carry out a well sidetrack activity.

Temporary moorings will also be installed during IMR activities, potentially presenting a snagging
hazard to commercial fisheries. For major IMR activities, temporary moorings will be installed for
up to two months and when required for short periods, will be in place for 2 to 3 weeks. Moorings
will be installed prior to commencing activities and recovered following completion of an activity.
The size of the mooring is dependent on the load that it is required to hold, which is a function of
vessel size and weather conditions. Given that IMR activities will require calm weather conditions,
and the relatively small size of the potential vessels, temporary moorings are expected to be
relatively small in size (Section 2.5.2).

10HSEQENVPLOL1 - Revision 10 Page 170 of 484



Cliff Head Offshore Operations Environment Plan 10HSEQENVPLO1 | Revision:10

During the Non Production Phase, IMR activities will be undertaken intermittently (Section 2.6.1).
The number of vessel and helicopter movements will become less frequent therefore reducing the
impacts associated with vessel/helicopter movements during non-production compared to the
Operations Phase.

6.1.4.2  Potential impact
Commercial fisheries

Potential impacts to commercial fisheries include loss of fishing area, and a potential
inconvenience to fishing practices, or damage to fishing nets. Five Western Australian state
managed fisheries (Octopus interim managed fishery; West coast demersal gillnet and demersal
longline (interim) management fishery; West coast demersal scale fish (interim) managed fishery;
west coast rock lobster managed fishery; and open access in the North coast, Gascoyne coast
and West coast bioregions) were identified as having a potential for interaction within the
Operational Area (Section 4.7.4). The Commonwealth managed Western Tuna and Billfish Fishery
has been determined as highly unlikely to fish near the Operational Area, based on stakeholder
feedback and review of data that indicates long line effort in the fishery is located over 50 km
offshore from the Operational Area.

The ongoing presence of permanent subsea infrastructure (including the CHA platform and
pipeline), could present a hazard to bottom trawl fisheries due to the risk of equipment
entanglement and subsequent equipment damage/loss. The only potential for contact with subsea
infrastructure would potentially be with trawl fishery operations. However, Section 4.7.4 and
stakeholder engagement undertaken for CHA operations (Section 10) indicates that trawl fisheries
are not undertaken in the Operational Area; therefore, trawl fisheries are not at risk of interference
and impacts to fishers from the presence of subsea infrastructure are not considered credible.

The safety exclusion zone of 500 m radius around the CHA platform and 500 m vessel exclusion
zone around the pipeline corridor during IMR activities may temporarily exclude the above
identified fishers from the area resulting in a potential displacement and potential loss of gear
(particularly in relation to deployed traps).

Additional vessels may be present within the Operational Area intermittently for short periods
during routine IMR activities and non-routine workover and sidetrack activities. Project and support
vessels may pose a navigational hazard to shipping and commercial and recreational fishing
activities. In observance of good seamanship, all support vessels will avoid any close and/or
disruptive engagement with any commercial fishing activity.

The presence of temporary moorings during routine IMR activities may create a fishing snag risk,
during the short period the moorings are installed. However as identified above, no trawl fisheries
are active within the Operational Area. The potential impact to commercial fisheries identified as
having a potential for interaction is considered to be localised displacement/avoidance by
commercial fishing vessels within the immediate vicinity. As such, the potential impact is
considered to be localised with no lasting effect.

The CIliff Head Operational Area is located within an important Rock Lobster Fishing Ground. TEO
(previously Roc Oil (WA) Pty Limited), has consulted extensively with fishing industry
representatives prior to and during the design phase and continues to do so during the operations
phase. The offshore pipelines and offshore platform have been designed to allow for lobster fishing
activities to take place unaffected throughout the area traversed by the pipelines and to permit
fishing up to the platform except when workover, construction or maintenance operations are
active.

The MoU with rock lobster fishermen contains a number of requirements, those relevant are
provided below, including how TEO meets those requirements:

(1) The President of the association is provided sufficient time to allow them to advise members
of the fishing area.
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In the case of Q1 2022 Workover activity, TEO Pty Limited) provided a consultation package
and follow up emails/phone calls to the Dongara Professional Fishermen’s Association
(DPFA) informing them of the proposed dates, vessels and locations for the activity. These
have been logged in the consultation register and TEO remains in contact with the
association. Future IMR and Workover activities will follow the same process.

(2) Marine buoys will be deployed around the area where maintenance activities are being
undertaken.

(3) TEO will use reasonable endeavours not to conduct significant maintenance activities on the
platform during the “whites” season (mid-November to end December).

TEO will endeavour to meet this commitment to fishermen, although there may be times it
is not possible such as due to weather delays, regulatory approvals or vessel availability. In
the event of this occurring, consultation with fishermen is undertaken ahead of the activity
to ascertain if there are any concerns. Itis noted that during the 2022 Workover, no concerns
were raised by fishermen when consulted given the intended duration and areas of
maintenance activities.

All consultation with stakeholders is logged in the register along with any merits or
objections. It is noted that no objections have been raised as a result of the most recent
consultation.

Recreational fishers

Being relatively close to shore (~11 km) tourism activities are likely in proximity to the Cliff Head
platform. Recreational fishing in particular is a popular activity, with the Abrolhos Islands and Port
Denison being recreational fishing hubs. Ongoing impacts to recreational fishers will be minimal
with a safety exclusion zone of 500 m radius around the CHA platform and 500 m vessel exclusion
zone around the pipeline corridor. Support vessels may interfere with recreational fishers however
they will only be present intermittently for short periods during routine IMR activities and non-routine
sidetrack and workover activities. TEO (previously Roc Oil (WA) Pty Limited) has consulted with
local councils and recreational fishing charters to minimise impacts.

Shipping

The CHA platform and the 500 m exclusion zone may be an obstacle for shipping traffic in the
region. These impacts include a loss of access to the area, navigational hazards and a collision
risk. However, the CHA platform has been in place for over fifteen years and both the platform and
pipeline corridor are marked on current nautical charts and shipping traffic is expected to be low in
the area (Section 4.7.2).

Industry standards already in place ensure risks are reduced, these include:

e CHA has navigational lights at all times and is identified on Navigation Charts.
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6.1.4.3

Environmental performance

Environmental outcomes, performance standards and measurement criteria for interference with
other sea users are provided in the table below:

Environmental
Risk

Presence of CHA platform and vessels interfere with activities of other marine users.

Environmental
Performance

Outcomes activities.

No complaints from other marine users regarding ongoing operations or IMR activities.
Information available to regulatory authorities and marine users directly affected by planned

Control Measures

Environmental Performance

Standards

Measurement Criteria

Consultation with rock
lobster fishermen ongoing to
ensure they are aware of all
upcoming activities and MoU
remains valid.

Administration

In accordance with the rock
lobster MoU, prior to any
maintenance activities, TEO is
required to

e advise the President of the
DPFA in sufficient time

e mark the area of use with
marine buoys

¢ Avoid the “whites” season
unless otherwise agreed
with DPFA and rock lobster
fishery through consultation
prior to activity
commencement

e Consider any additional
requests that arise through
ongoing consultation, and
update MoU accordingly

Consultation records with
DPFA and rock lobster fishery
maintained

Signed and valid MoU with
DPFA in place

lighting is installed,
maintained and operated on
the CHA platform. This
provides early warning
preventing further
interference.

CHA Platform are maintained
on a planned schedule to
ensure CHA is visible to other
marine users

Prevention Other marine users are Facility location and cautionary | AHS Nautical Charts confirms
informed of the facility’s zones are marked on this Performance Standard
presence via AHS nautical navigational charts.
charts. This allows the
presence of the facilities to
be considered during
planning of activities

Prevention Exclusion zones marked on Exclusion zones marked on AHS Nautical Charts confirms
navigation charts navigational charts. this Performance Standard

Engineering Navigational equipment and Navigational lighting on the TEO vessel audit or third party

inspection documents confirm
external lighting of platform is

maintained in accordance with
vendor recommendations

Administration Stakeholder consultation log
is maintained throughout the

field operation

Relevant stakeholder
responses and/or complaints
are captured and responded
appropriately

TEO vessel audit or third party
inspection document confirm
that stakeholder consultation
log is maintained with
stakeholders’ response and/or
complaints

Complaints are managed in
accordance with Cliff Head
Stakeholder Consultation Plan
(10HSEQENVPL12)
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Hierarchy

Control Measures

Environmental Performance
Standards

Measurement Criteria

Administration

Consultation with other users
prior to and during vessel-
based IMR activities

Relevant stakeholder
responses and/or compliant
are captured and responded
appropriately

TEO vessel audit or third party
inspection document confirm
that stakeholder consultation
log is maintained with
stakeholders’ response and/or
complaints

Complaints are managed in
accordance with Cliff Head
Stakeholder Consultation Plan
(10HSEQENVPL12)

Administration

Vessels maintain compliance
with Marine Order 21

Vessels maintain compliance
with Marine Order 21 for the
duration of the EP, specifically:

e Vessels adhere to
minimum safe manning
levels

e Emergency management
plan is on board vessels.

TEO vessel audit or third party
inspection document
demonstrate that:

e All vessels have adhered
to minimum safe manning
levels.

e The emergency
management plan was on
board all vessels

Administration

Vessels maintain compliance
with Marine Order 27

Vessels maintain compliance
with Marine Order 27 for the
duration of the EP, specifically:

e Radio and navigational
systems of project vessels
are in accordance with
Regulations 7 to 11, 19
and 20 of SOLAS

e AlSisin place and
functioning

¢ Radio navigation
equipment is maintained
in efficient working order
(compass/radar)

TEO vessel audit or third party
inspection document
demonstrate that:

e Radio and navigational
systems of project
vessels are in
accordance with
Regulations 7 to 11, 19
and 20 of SOLAS

e AlS wasin place and
functioning on all relevant
project vessels.

e Maintenance of radio
navigation equipment
completed.

Vessels maintain compliance
with Marine Order 30

Vessels maintain compliance
with Marine Order 30 for the
duration of the EP, specifically:

e Adherence to steering and
sailing rules including
maintaining lookouts (e.g.
visual, hearing, radar),
proceeding at safe
speeds, assessing risk of
collision and taking action
to avoid collision
(monitoring radar).

e Adherence to navigation
light display requirements,
including visibility, light
position/shape appropriate
to activity

e Adherence to navigation
noise signals as required

e TEO vessel audit or third
party inspection
document demonstrate
that:

e All project vessels have
adhered to steering and
sailing rules including
maintaining lookouts (e.g.
visual, hearing, radar),
proceeding at safe
speeds, assessing risk of
collision and taking action
to avoid collision
(monitoring radar).

e All project vessels have
adhered to navigation
light display
requirements, including
visibility, light
position/shape
appropriate to activity

e All project vessels have
adhered to navigation
noise signals as required.

10HSEQENVPLOL1 - Revision 10

Page 174 of 484



Cliff Head Offshore Operations Environment Plan

10HSEQENVPLO1 | Revision:10

Hierarchy

Control Measures

Environmental Performance
Standards

Measurement Criteria

Administration

Support vessel in place
during IMR activity to reduce
potential for collision or
interference with other
marine users

At least one support vessel on
standby at all times to monitor
the exclusion zone to identify
approaching third-party
vessels and communicate with
the vessels.

TEO vessel audit or third party
inspection document confirms
vessel logs and completed
operational report

Engineering

Temporary moorings to be
clearly marked.

Temporary moorings to be
clearly marked.

Documented inspection
records during activity confirm
that temporary moorings are
marked in accordance with
the Activity-specific Mooring
Plan.

Administration

Maintenance of safety
exclusion zone around CHA
to prevent potential collision
with CHA platform, unless
users are signatory to MoU.
(CCTV when platform is
unmanned)

500 m radius safety exclusion
zone around the Cliff Head
platform maintained, with the
exception of Zone B
Commercial Western Rock
Lobster fishermen, as gazetted
under Chapter 6 of the
OPGGS Act 2006

Exclusion zone gazetted

Signed and valid MoU with
DPFA in place

Administrative

Notifications to AUSCOAST
issued prior to any IMR
activity to ensure other sea
users aware of activity and
reduce potential for 3 party
vessel interference

Notifications to AUSCOAST,
via Joint Rescue Coordination
Centre (JRCC), to ensure radio
navigation warnings for
maintenance activities
conducted on pipeline or other
offshore infrastructure, and
that fall outside the NOPSEMA
gazetted Petroleum Safety
Zone

Information provided should
include:

. vessel details

o satellite communication
details

. area of operation

o start and end dates

AMSA notification records

Administrative

Notifications to Australian
Hydrographic Service (AHS)
issued prior to any IMR
activity to ensure other sea
users aware of activity and
reduce potential for 3" party
vessel interference

Notice to Mariners, via
notification of AHS no less
than 4 weeks prior to activity
commencing, to be issued for
maintenance activities
conducted on pipeline or other
offshore infrastructure, and
that fall outside the NOPSEMA
gazetted Petroleum Safety
Zone

AHS notification records

Administrative

Notifications to rock lobster
fishery issued prior to any
IMR activity to ensure other
sea users aware of activity
and reduce potential for 31
party vessel interference

Notification to rock lobster
fishery, of non-routine activity
e.g. IMR or HWU activities

Consultation records with
DPFA and rock lobster fishery
maintained.

Signed and valid MoU with
DPFA in place.
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6.1.4.4 ALARP

There are no possible alternative options to the use of vessels or the presence and operation of
the CHA platform. In the event of IMR activities, vessels will be in the field for a longer period and
could therefore exclude fishermen from other areas along the pipeline route for an extended period
of time (weeks). However, the area over which IMR activities take place represents a very small
percentage of the overall available fishing grounds and the exclusion would be temporary.

The proposed control measures for interaction with other marine users are considered appropriate
to manage the risk to ALARP. Additional controls considered but not adopted are detailed below.

Additional S
(5} =
Egztsﬁ?jljred but Hierarchy (_% é Evaluation
not adopted 2 ®
8 17
— (@}
o O
Financial losses to fishermen are unlikely to be significant
Payment of given the small area that potentially excludes fishing,
compensation to Administration < < compared with thg area available to fish. I_leflculty _of proving
fishermen for loss cause/effect relationship between operational activities and
of catch any real/perceived loss of catch. Substantial additional cost
of claims. The MoU with the rock lobster fishery reduces
potential impact to this fishery.
Operations will only - Not possible given that there is no closed season for the
occur outside key Eliminate * * fisheries highlighted in the region, which operate year-
fishing seasons round.

6.1.4.5 Residual Risk

Aspect Consequence Likelihood Residual risk ‘
Commercial Minor (1) -  Negligible | B — very unlikely Low (2)
fisheries environmental impact, effect

contained locally

Recreational Minor (1) -  Negligible | B — very unlikely Low (2)
fisheries environmental impact, effect
contained locally

Shipping Minor (1) -  Negligible | A — extremely unlikely Low (1)
environmental impact, effect
contained locally

6.1.4.6  Acceptability

Receptor Consequence ‘
Threatened / Migratory / Protected
Fauna
Physical Environment/ Habitat Not applicable — potential impacts relate to socioeconomic receptors only.

Threatened ecological communities

Protected Areas

Socioeconomic receptors The presence of the CHA platform, pipeline and vessels could exclude fishers
from fishing grounds leading to loss of catch and income. The area where fishers
are excluded is small compared to the area available to fish and an MoU with the
rock lobster fishers and consultation with fishing licence holders reduces potential
disturbance further as fishermen can continue to fish around the existing
infrastructure and when exclusion zones are in place due to activities occurring,
fishermen are consulted with in advance to minimise the potential disruption.
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Receptor Consequence

The proximity of the CHA platform to the coast means that tourism may be
impacted although consultation with relevant tourism stakeholders has not raised
any concerns.

A review of shipping data indicates that there will not be a significant disruption to
commercial shipping due to the distance of the activity from the nearest shipping
lane and lack of concerns raised through consultation.

AMSA require a high level of communication during the activity therefore reducing
the likelihood of interaction with other sea users.

No unresolved stakeholder concerns have been raised regarding this aspect.

Acceptability of impact The potential consequence of interference with other sea is discussed
above. With the control measures in place, including compliance with
industry standards and legislation, no significant impacts are expected.
The small amount of area around the CHA platform and vessels impacted
by physical presence is not expected to significantly affect commercial
fishing or tourism operations given the amount of similar habitat available
in the surrounding areas and the MoU in place with rock lobster fishermen
allowing them to fish in close proximity the CHA infrastructure. Therefore,
the effect on commercial fishing operations and the risk level of inhibiting
commercial fishing are thought to be small. As such, therisk is considered
acceptable.

6.1.5 Physical presence

6.1.5.1  Description of hazard

The presence of vessels, helicopters and CHA platform facilities in the Operational Area during
normal production activities and IMR activities including but not limited to marine growth removal,
emergency clamping and pipeline repair could have the potential to attract or displace marine fauna
or have a behavioural impact through localised displacement and temporary interruption to
migratory species such as humpback whales due to the presence of vessels.

Impacts and control measures for collision between marine fauna and vessel are discussed in
Section 7.2. The effect of noise and light from vessels and the CHA platform, and the potential to
attract or displace marine fauna, are discussed in Sections 6.1.1 and O respectively.

During the Non Production Phase, IMR activities will be undertaken intermittently (Section 2.6.1).
The number of vessel and helicopter movements will become less frequent therefore reducing the
impacts associated with vessel/helicopter movements during non-production compared to the
Operations Phase.

6.1.5.2 Potential impact
Marine growth on subsea infrastructure

Marine growth may occur on subsea infrastructure (e.g. pipeline, stabilisation materials, CHA
platform legs) resulting in artificial habitat attracting other species such as fish, mobile invertebrates
and higher predators. While marine growth may be removed from the pipeline to ensure integrity
(see Section 2.4.2.9), marine growth removal on other subsea structures is not planned. Marine
growth removal is undertaken on an as needed, typically less than once every 10 years

The additional marine growth provides habitat in an otherwise relative barren environment
increasing biodiversity in the area. This has positive impacts on both ecosystem health and
productivity, with potential benefits to socioeconomic receptors such as fisheries. It is unlikely that
the addition of this habitat will attract fish away from existing habitat (and thus out of accessible
fishing grounds) but rather populations around the CHA platform will be recruited from existing
habitat and add to the regional metapopulational size and viability.
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Larger marine fauna may be attracted to these communities, potentially increasing risk of collision
and harm to individuals. The effect of physical presence on marine fauna behaviour is discussed
below.

Vessel activities

During IMR activities, vessels will be utilised to support the activities 24 hours a day resulting in a
temporary physical presence. The use of temporary moorings also presents a temporary hazard
to marine fauna. During normal operations, vessels are used to transport personnel and equipment
to the CHA platform.

The presence of vessels has the potential for behavioural impact through localised displacement
and temporary interruption to migratory species such as humpback whales. A humpback whale
migration BIA and pygmy blue whale distribution BIA also overlap with the Operational Area. It is
acknowledged that the humpback whale is a culturally significant species to First Nations people
as they follow ancient songlines and hold totemic value (Section 4.7.8).

Vessels pose a threat of disturbance and displacement from key habitats to cetaceans such as
humpback whales and pygmy blue whales (TSSC, 2022; Commonwealth of Australia, 2015).
Disturbance from vessels has been recorded in Humpback whale populations through visible
changes in behaviour and increased dive times (TSSC, 2022). Cetaceans are naturally inquisitive
marine mammals that are often attracted to offshore vessels and facilities, and dolphins commonly
‘bow ride’ with offshore vessels. The reaction of whales to the approach of a ship is quite variable.
Some species remain motionless when in the vicinity of a ship while others are known to be curious
and often approach ships that have stopped or are slow moving, although they generally do not
approach, and sometimes avoid, faster moving ships (Richardson et al., 1995). In avoiding vessels,
cetaceans may also have longer dive times.

Given the overlap with the whale BIAs, the whale songline has the potential to be affected by the
Project if there were to be impacts to whales at a population level, including disruption of migration
routes and permanent displacement of whales and population decline. However, given potential
impacts to whales are limited to highly localised behavioural disturbance to transient individuals,
the whale songline and associated whale dreaming story is not anticipated to be affected by the
intermittent movement of project vessels.

A foraging BIA for Australian sea lions overlaps with the Operational Area. It is acknowledged that
the Australian sea lion is a culturally important species to First Nations people as they follow ancient
songlines and hold totemic value (Section 4.7.8). Vessels and aircraft have the potential to cause
disturbance to Australian sea lions eliciting responses in individuals such as fright, vigilance,
aggression, reduced pup suckling time and/or relocation of females to suboptimal habitat (Orsini,
2004, Lovasz et al., 2008).

The Operational Area overlaps with foraging BIAs for the bridled tern, caspian tern, Australian fairy
tern, little shearwater, pacific gull, wedge-tailed shearwaters. The physical presence of vessels is
a threat to seabirds, causing temporary habitat loss, collisions, and chemical and noise pollution
for foraging seabirds (BirdLife International, 2012).

All marine fauna species including seabirds, cetaceans and fish species (including whale sharks)
are likely to avoid any moving vessels and return to normal behaviour patterns when the
interruption has passed (i.e. vessel or moved on). The impact of the physical presence of vessels
on marine fauna within the Operational Area is expected to be low due to limited vessel movements
and the short-term temporary nature of routine IMR activities and non-routine workover and
sidetrack activities.
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6.1.5.3

Environmental Performance

Environmental outcomes, performance standards and measurement criteria for physical presence
are provided in the table below:

Environmental
Risk

Environmental
Performance
Outcomes

Presence of CHA and vessel may alter species distribution and behaviour

Avoid adverse impacts from operations and physical presence on marine fauna
No death or injury to EPBC Act listed marine fauna from planned operational activities

Control Measures

Environmental Performance

Standards

Measurement Criteria

Administration

Marine fauna sightings
reported to DCCEEW and any
vessel strikes reported

Marine Fauna Sighting
Datasheets submitted to
DCCEEW.

Vessel strikes reported to NMMC

Death or injury to EPBC Act
listed marine fauna (including
cetaceans or whale sharks) from
vessel collision are
recorded/reported to NOPSEMA
and DCCEEW in line with
regulations

Cetacean Sighting Records
maintained; records of
transmittal to DCCEEW

Administration

Contractor procedures
reviewed to ensure vessels
adhere to EPBC Regulations
(Part 8) during activity to
reduce potential for impact to
cetaceans prior to mobilisation

In accordance with Part 8 of
EPBC Regulations (Vessels), all
vessels must travel at less than 6
knots within the caution zone of
a cetacean (150 m radius for
dolphins, 300 m for whales)
known to be in the area.

Administration

Contractor procedures
reviewed to ensure helicopters
adhere to EPBC Regulations
(Part 8) during activity to
reduce potential for impact to
cetaceans prior to mobilisation

Helicopter complies with Part 8
of EPBC Regulations for
interacting with cetaceans,
unless taking off or landing
because they are taking
reasonable actions necessary to
reduce safety risk to humans.

Records demonstrate that
contractor procedures are
reviewed to ensure compliance
with EPBC regulations prior to
mobilisation

TEO vessel audit or third party
inspection document confirm
contractors comply with Cliff
Head Marine Operations
Procedure (100PGOPCO04)
which includes EPBC
regulations requirement

All incidences of non-
compliance with EPBC
Regulations 2000 - Part 8
Division 8.1 (interacting with
cetaceans) to be recorded
Incident report in MyOsh and

written notification as per
reporting requirements.

Administration

CHA Site inductions
completed by all personnel to
ensure understanding of
reporting requirements and
EPBC regulations

CHA Site Induction
(10SPTRNTM18) carried out for
all personnel which includes
cetacean sensitivity issues

CHA Site Induction
documentation includes
information on sensitive marine
fauna.

Training records show all
personnel travelling offshore
have received the CHA Site
Induction
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Hierarchy

Control Measures

Environmental Performance

Standards

Measurement Criteria

Administration

Vessels to maintain bridge
watch as per Marine Orders
21 to ensure risk of marine
fauna collision is minimised

Vessels maintain compliance
with Marine Order 21 for the
duration of the EP, specifically:

e Vessels adhere to minimum
safe manning levels

e Emergency management
plan is on board vessels.

e TEO vessel audit or third
party inspection document
demonstrate that:

e All vessels have adhered
to minimum safe manning
levels, including bridge
watch

e The emergency
management plan was on
board all vessels

Administration

Operations of the project/
support vessels will be in
accordance with Marine
Notice 15/2016: Minimising
the risk of ships colliding with
cetaceans.

Vessels are required to:

e maintain a look out for
cetaceans, in particular in
times and locations
identified for five EPBC Act
listed whale species;

e warn other vessels in the
vicinity, using all appropriate
means of communication, if
whales have been sighted;

e consider reducing vessel
speed in areas where
whales have been sighted;
and

e consider modest course
alterations away from
sightings

TEO vessel audit or third party
inspection document
demonstrate that:

e Conformance checked via
vessel logs and completed
marine fauna data sheet

Administration

Equipment maintained on a
planned schedule to ensure
vessels and machinery are
working properly and reduce
risk of breakdown and
subsequent marine fauna
impacts (e.g. through loss of
propulsion or engine failure
resulting in being unable to
slow down or avoid marine
fauna)

Vessels, helicopters, IMR
equipment and platform
machinery are maintained in
accordance with vendor
recommendations through
auditable planned maintenance
systems to avoid impacts on
marine fauna caused by loss of
propulsion or engine failure
resulting in being unable to slow
down or avoid marine fauna.

Equipment maintenance
records demonstrate that
equipment is maintained in
accordance with vendor
recommendations.

Administration

Pipeline inspections to utilise
existing CP and TOFD
inspection locations for
inspections used to establish
corrosion loss trends to
minimise requirement to
undertake high pressure water
jetting to reduce potential for
noise impacts

Pipeline inspections will utilise
existing CP and TOFD
inspection locations when used
for establishment of corrosion
loss trends (note that the safety
and structural integrity of the
pipeline is the prime
consideration when undertaking
inspections and maintenance)

Pipeline inspection
documentation verifies the CP
and TOFD inspection location
status (i.e. whether previously
cleared of insulation).

Administration

TEO will actively support the
capacity of First Nations
people for ongoing
engagement and consultation,
for the purpose of avoiding
impacts to cultural heritage
values.

Relevant stakeholder responses
and/or complaints are captured
and responded to appropriately

Consultation register
demonstrates ongoing
consultation with First Nations
people.

Administration

Any sites identified by First
nations groups through
ongoing consultation as
holding cultural value will be
considered during operations

A register of any sites identified
as holding cultural value through
ongoing consultation will be
considered during operations.

Inspections confirm any
identified sites through ongoing
consultation holding cultural
value have been considered.
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6.1.5.4

ALARP

The presence of the CHA platform and associated infrastructure are necessary for the production
of hydrocarbons from the Cliff Head field and vessels are required for the safe operation of facilities.

The proposed control measures for physical presence of the project infrastructure and vessels are
considered appropriate to manage the risk to ALARP. Additional controls considered but not

adopted are detailed below.

Additional controls
considered but not

adopted

Hierarchy

Practicable

Cost effective

Evaluation

water jetting

Removal of CHA Eliminate x x Production of crude from the Cliff Head field would not

platform be possible

No vessels used Eliminate x x Operation of CHA would not be possible without the

during operations replenishment of supplies required for safe operation of
machinery. IMR activities would not be possible leading
to pipeline integrity risk and associated environmental
risks as a result.

Marine growth Eliminate x x Additional operation costs. More likely to result in

removal on negative effects of removing habitat for fish and

infrastructure besides invertebrates in an otherwise relatively barren

pipeline environment. The increased biodiversity provided by
the infrastructure will have positive benefits on the
marine communities with potential secondary benefits to
socioeconomic receptors such as fisheries.

Use of MFOs Administration x x Additional operation costs ($150-200k per year).
Unlikely to increase detection of marine fauna given the
platform is unmanned and low frequency of vessels
travelling to and from the platform and therefore would
not significantly reduce impacts.

Use of vessels with Engineering x x The requirement for DP would significantly constrain

dynamic positioning vessel selection. DP systems generate high intensity

(DP) systems broadband underwater noise, increasing the
environmental risks and impacts associated with
increased underwater noise. DP thrusters may also
resuspend sediments in shallow areas, leading to a
temporary, localised decrease in water quality. TEO
does not commit to using DP vessels for operational or
IMR activities, although retains the option to use DP
vessel if required.

Vessels to operate Eliminate x x Minor benefit in terms of reduced risk to whales, given

outside whale, low frequency of vessel’s operations and also the low

migration, numbers of whale individuals expected to be

aggregation and encountered within the Operational Area. Would result

calving period in 4-5 months where no activities or production could
occur leading to losses of >$5m.

No use of stabilisation | Eliminate x x The increased safety risk of not installing pipeline

materials stabilisation materials outweighs the potential impact of
the change in habitat that will arise from its presence.
The hard substrate will provide for benthic fauna to
attach to and therefore has potentially positive impact.

No high pressure Eliminate x x Alternative mechanical methods are likely to be less

efficient and may not achieve the level of cleanliness
required. It may reduce noise, however, is likely to result
in similar material waste while increasing the duration of
the activity, prolonging noise and physical presence.
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6.1.5.5 Residual risk

Consequence Likelihood Residual risk

Physical presence Minor (1) — Negligible environmental | B — very unlikely Low (2)
impact, effect contained locally

6.1.5.6  Acceptability

Receptor ‘ Consequence

Threatened / Migratory / Protected | Individuals may alter behaviour in response to vessel presence, either through
Fauna avoidance or attraction to the area. This may temporarily alter the distribution of
populations, potentially excluding individuals from foraging areas or result in
barriers to migration. However, given the temporary and short duration of time
vessels may be operating, and the length of migratory periods, absence of known
resting areas in the CHA Operational Area and the low level of response
expected, significant impacts are unlikely. Due to management controls in place,
significant disturbance to marine fauna is unlikely.

Subsea infrastructure may allow substrate for marine growth and establishment
of communities by attracting fish and other higher predators such as threatened
species that would normally be absent. The effect of marine growth is positive by
allowing existence of communities and individuals in an area where they would
otherwise be absent. No controls are in place to reduce marine growth.

Physical Environment/ Habitat Subsea infrastructure may allow substrate for marine growth and establishment
of habitats that would otherwise not exist. The effect of marine growth is positive
by allowing existence of species in an area where they would otherwise be
absent.

Threatened ecological communities

Not applicable
Protected Areas

Indigenous heritage / Cultural values | Culturally significant species found within the area potentially impacted from the
movement of vessels are discussed above. Population level impacts from the
ongoing operations of Cliff Head to these species are not expected. Given
potential impacts to whales are limited to behavioural disturbance to transient
individuals, the whale songline and associated whale dreaming story is not
anticipated to be affected by the intermittent movement of project vessels.

Socio-economic receptors The establishment of additional habitat may have positive impacts on fisheries
due to the increase in biodiversity around the CHA platform and pipeline. This
additional habitat is unlikely to attract fish away from existing habitat (and thus
out of accessible fishing grounds) but rather add to the existing population. The
potential impact of vessel presence on other sea users is discussed in Section
6.1.4

No stakeholder concerns have been raised regarding this aspect.

Acceptability of impact The potential consequence of physical presence of vessels and the CHA
platform on receptors is discussed above. With the control measures in
place, including compliance with industry standards and legislation, no
significant impacts are expected. Temporary impacts to marine fauna
behaviour may occur due to vessel presence but this would not result in
significant impacts. Physical presence of subsea infrastructure may
actually have a positive influence on the physical environment (provision
of hard substrate for colonisation) and fish/invertebrate abundance. As
such, the risk is considered acceptable.
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6.1.6 Atmospheric and GHG emissions

6.1.6.1  Description of hazard

Atmospheric Emissions

Cliff Head oil is a heavy crude with a very low Gas Oil Ratio (GOR) [31scf/Bbl]. Very little gas is
evolved during normal production operations. Methane (CH4), N2O and CO: is contained in
produced gas and has a global warming potential 28 and 265 times that of CO: respectively.

Atmospheric emissions such as NOx, SOx, smoke and particulates will be emitted from all
combustion equipment engaged during workovers, normal CHA operations and vessel-based
activities. Activities that involved fuel combustion are summarised below:

Under normal operational conditions, all power for CHA is supplied from the ASP generators
via an electric umbilical (i.e. no combustion emissions during normal operations, except for
visits to CHA for inspection & maintenance).

Regular visits are conducted to CHA typically 3-4 times a month for facility inspection and
maintenance activities. During the visits the diesel powered crane will be used to load and
unload equipment and parts. All visits require the use of the helicopter and support vessel.
Workovers/ well intervention operations are expected to be carried out intermittently and be
of short duration (typically approximately four weeks for each workover/ well intervention
activity). Under these activities combustion emissions are from the diesel engines on the
HWU, CTU, generators/engines on support vessels, crane and helicopter fuel used in
logistical support. Prior to any workover/ well intervention activity commencement, wells will
be circulated with injection water or kill fluid either via flushing into reservoir or circulation to
surface to minimise presence of hydrocarbon in wellbore. During workover/ well intervention
activity, influx of hydrocarbons may occur into the wellbore. All workover/ intervention fluids
are handled either via a surface fluid return system (if returns are planned) which incorporates
various setup (changes from time to time) depending on type of operations and/or
flushed/reinjected into reservoir. Surface oil and/or injection water/kill fluids returns may also
be collected in suitable container(s) to be reinjected into production system and/or transported
to shore for handling/processing. In the unlikely event of gas presence in wellbore (Cliffhead
reservoir currently has low GOR), the gas will be vented to atmosphere as required for safety
purposes.

Vessel based IMR activities are expected to be carried out intermittently and be of short
duration (typically less than two weeks for each IMR activity). IMR activities typically involve
the use of one vessel for the duration of each activity. Expected project vessels are relatively
small commercial work boats which would use marine diesel supplied locally in accordance
with MARPOL Annex VI restrictions on sulphur content. Most fuel use (and hence vessel
emissions) will occur during vessel transits; once on station and securely moored, main engine
use will be minimal. Onboard combustion engines other than the main engines may include
generators and pumps which may run on diesel or petrol; emissions from these engines are
expected to be negligible.

CHA HVAC system and support vessels may utilise ozone-depleting substances (ODS) in
closed-system rechargeable refrigeration systems.

Flaring of produced gas from the reservoir and processed natural gas (3" Party sourced) at
ASP.

Combustion of natural gas in power generation facilities at ASP to generate electricity to power
both the process facilities at ASP and CHA platform.

Transport of personnel and equipment for workovers/ slickline and IMR via support vessels
from Denison Port to the CHA platform boundary.

Kerosene combustion during the transport of personnel and equipment via helicopter from the
Dongara Airport to the CHA platform boundary.
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e Fugitive emissions, due to losses and leaks of natural gas and crude oil will emit carbon
dioxide (COz) and methane (CHa).

e Non-combustion activities will also take place from crude oil production leaks, crude oil
transport leaks and venting during workovers.

e Diesel combustion during transport of crude oil by road tankers from ASP to Geraldton Port,
via AB Paloma vessel from Geraldton Port to a refinery in South-Est Asia (typically Malaysia
or Thailand).

o Refining processes of crude oil (sold) at the Refinery in South East Asia and combustion of
the refined products by the corresponding end user.

e During the Non Production Phase, emissions will be significantly reduced. Power generation
from ASP will be significantly reduced. Regular visits to CHA will reduce to 3 monthly for
facility inspection and maintenance activities (maintain integrity). IMR activities will continue
to be undertaken intermittently (Section 2.6.1). As such, the number of vessel and helicopter
movements will become less frequent therefore reducing the atmospheric emissions
associated with vessel/helicopter movements during non-production compared with the
Production Phase. Since no oil will be sold during NPP, the emissions from downstream
activities associated with the transport from ASP to Refinery, refining and combustion of the
end product of the crude will cease.

Greenhouse gas emissions

The CIiff Head Development activities will produce emissions of carbon dioxide (CO2z), methane
(CHa), nitrous oxide (N20) and hydrofluorocarbons (HFCs) which are collectively called
greenhouse gas (GHG) emissions. Each of the GHG emissions have a different global warming
potential when compared against the COa.

Global warming potential (GWP) is a measure of how much a particular greenhouse gas can
contribute to global warming over a given timeframe, relative to carbon dioxide. It quantifies the
effectiveness of a gas in trapping heat compared to COz2, with higher GWPs indicating greater
warming potential. Carbon dioxide equivalence (COze) is a metric used to express the global
warming potential of all greenhouse gases in terms of the equivalent amount of carbon dioxide that
would have the same warming effect over a specific time period. For example, GWP were obtained
from IPCC sixth assessment report (IPCC, 2021) and has a value of 1 for CO2, 27.9 and 273 for
CHs and N20, respectively. The National Greenhouse and Energy Reporting Regulations 2008
(May 2023), made under the National greenhouse and Energy Reporting Act 2007, states updated
GWP values, being 28 and 265 times of CO2 for CH4 and N20 respectively.

Other GHG within the production of crude oil in CHA are HFCs, originated from leakage of
refrigerant for HVAC. The refrigerant used is the R407C involving HFC-407C, which is made of a
mix between HFC-32, HFC-125 and HFC-134A. The GWP of HFC-407C has been obtained from
a weighted average calculation according to its composition, being 541 times of CO..

Table 6-3 illustrates the GHG component for each of the activities performed through the Cliff Head
Development operations.

Categories of GHG emissions

Based on the source of emission the GHG emissions are characterised into three categories such
as i) Scope 1, ii) Scope 2 and iii) Scope 3 emissions. In accordance with the Greenhouse Gas
Protocol (WRI & WBCSD, 2004), each category is defined as follows:

e Scope 1 (Direct emissions): Emissions that occur from sources that are owned or controlled
by a company, for example, emissions from combustion of fuel in sources like boilers,
furnaces, incinerators, and fleet vehicles, etc. This also includes fugitive emissions such as
gas venting and flaring.
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e Scope 2 (Indirect emissions): GHG emissions released into the atmosphere from the use of
purchased electricity (electricity that is purchased or otherwise brought into the organisational
boundary of the company) consumed by the company.

e Scope 3 (Indirect emissions): All indirect emissions not included in Scope 2 and emit from
sources that are not owned and not directly controlled by the reporting company. These
emissions are the consequence of the company activities. For example, Scope 3 emissions
include the activities associated with the extraction and production of purchased materials,
transportation of purchased fuels and use of sold products and services.

For the scope of this EP the following applies:

o Facility boundary: the facility boundary is based on the area extent covered by the EP, which
involves all activities conducted on the CHA platform and the pipeline up to the
Commonwealth-State boundary (approximately 6 km from the CHA platform), as well as
vessel activities when inside the 500 m exclusion zone around CHA and within 500 m of the
pipeline section within Commonwealth waters, as set within the Operational Area definition in
Section 2.1. This means all emissions sources occurring directly from CHA platform
operations and activities fall into the Scope 1.

e Scope 1l: GHG emissions associated with the CIliff Head Offshore Operations (Cliffhead
Platform, vessels, helicopters, well workover equipment).

e Scope 2: Not relevant as no electricity is purchased to support Cliff Head Offshore Operations.

e Scope 3: GHG emissions at ASP associated with CHA, export to foreign markets, and the
production/transport and use of Cliff Head oil products by third-party end users.

The sources of direct and indirect GHG emissions associated with Triangle Energy Cliff Head
Development are provided in Table 6-3.

Table 6-3: Direct and indirect GHG emissions associated with the Cliff Head Development

. : Emission GHG
Process /Emission source Location Scope
type component
Stationary diesel combustion .
(crane, HWU, CTU and helipad generator) CHA Direct L COz, CHas and N20
Transport combustion - IMR and Support vessel | CHA Direct 1 COg2, CHs and N2O
Transport combustion - kerosene in helicopter CHA Direct 1 COg2, CHs and N2O
Fugitive emissions from refrigerant leakage - .
HEC-407C CHA Direct 1 HFC
Fugitive emissions from crude oil production .
(workover venting) CHA Direct L CH
Stationary combustion — natural gas .
(power supplied to CHA and ASP) ASP Indirect 3 CO2, CHs and N20
Stationary combustion - diesel generator ASP Indirect 3 COz2, CHs4 and N20
Flaring — natural gas ASP Indirect 3 COg2, CHs4 and N20
Transport combustion - crude oil transport to ASP to .
Geraldton Port Geraldton Port Indirect 3 CO2, CH4 and N20
Fugitive emissions - crude oil transport to ASP to .
Geraldton Port Geraldton Port Indirect 3 CH
Transport combustion - crude oil transport to S;;algrtgll I;(;;ti;gr i Indirect 3 CO». CHa and N»O
Bangchak Refinery - Thailand 9 y 2, 4 2
Thailand
Fugitive emissions - crude oil transport to Geraldton Port to
9 " P Bangchak Refinery - Indirect 3 COz2, CH4 and N2O
Bangchak Refinery ;
Thailand
Stationary combustion - crude oil refining Eﬁgﬁ;:gk Refinery - Indirect 3 COz2, CHs4 and N20
. . i S Bangchak Refinery - .
Fugitive emissions - crude oil refining Thailand Indirect 3 CHa4
Fugitive emissions - crude oil storage in tanks Traller.s; AB Paloma Indirect 3 CHa
vessel; Ports
Combustion of refined oil products End user location Indirect 3 COz2, CH4 and N2O
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*|t is noted that Scope 3 emissions estimations presented below are based on transport of crude to Geraldton Port and
onwards to Thailand. Current practice is to transport crude to Geraldton and an onwards to a South-East Asian Refinery
(e.g. Bangchak Refinery), therefore the estimations are considered to be representative of the target sales market.

Methodology employed to estimate direct and indirect GHG emissions

The GHG Scope 1 and Scope 3 emissions were estimated based on the methods outlined in the
following documents:

o NGER (Measurement) Determination 2008 (Australian Government, 2021a); describes the
methods, standards, and criteria to be applied when estimating GHG emissions, energy
production and energy consumption.

e National Greenhouse and Energy Reporting Regulations 2008 — May 2023

e American Petroleum Institute (API)- Compendium of Greenhouse Gas Emissions
Methodologies for the natural gas and oil industry - November 2021

In addition to the above outlined methodologies, Scope 3 emissions were also estimated based on
the Greenhouse Gas Protocol — Technical guidance for calculating Scope 3 emissions (WRI and
WBCSD, 2013). Scope 3 calculations use a combination of methodologies for various categories
throughout the inventory.

Table 6-4 illustrates an overview of Scope 1 and Scope 3 categories, and the estimation approach
for each. The emission inventory calculations take forecasted production and activity data as an
input resource.

Table 6-4: Overview of Scope 1land Scope 3 categories and relevant methodologies

Category

Location

Category
description

Methodology
employed

Reference
Chapter

methodology

Diesel consumption Methodology: Chapter 2, Part
from crane, helipad 2.4, Division 2.4.2, Section 2.41,
generator and Method 1
Stationary temporary activities — Emission factors: Part 3,
combustion CHA workovers and NGER Det. July 2021 Schedule 1
emissions maintenance (Tong Forecasted total annual
HPU, HWU, quantities of diesel usage per
compressor, IMR, workovers (HWU) and IMR
stand-by-vessel) activities (SBV) were utilised
Methodology: Chapter 2, Part
2.4, Division 2.4.2, Section 2.41,
Jet fuel combustion Method 1
from transportation of Emission factors: Division 4.1,
personnel to the CHA Part 4, Schedule 1, ltem 56
platform in helicopter Forecasted total annual
quantities of kerosene usage
were utilised
Marine diesel
Mobile ransportation of
combustion CHA erssé)pnnel ;md NGER Det. July 2021 Methodology: Chapter 2, Part
emissions PErs 2.4, Division 2.4.2, Section 2.41,
equipment to the CHA
Method 1
platform and for e e
servicing CHA Emission factors: Division 4.1,
mainten%nce activities Part 4, Schedule 1, Item 54
Forecasted total annual
and subsea - ;
: . quantities of diesel usage per
infrastructure in vessels X
. workover HWU transportation
(commercial vessels for vessel were utilised
HWU and IMR
activities and stand-by-
vessels)
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Category Methodology Reference methodology

Category Location

description employed Chapter

Crude oil production: Chapter 3,
Part 3.3, Division 3.3.3, Section
3.49, Method 1

Crude oil transport: Chapter 3,
Part 3.3, Division 3.3.4, Section
3.59, Method 1

NGER Det. July 2021 Industrial refrigeration: Section
4.102, Chapter 4, Part 4.5,
Method 1, Iltem 3

. Forecasted annual quantities of
Fugitive CHA crude oil passing through the
emissions ASP facility (crude oil
production) were utilised

Fugitive emissions from
leakages in the crude
oil production, in the
crude oil transport, and
in the usage of
refrigerants for HYAC

API Compendium of
Greenhouse Gas
Emissions Methodologies
for the natural gas and oil
industry November 2021

According to the
definition of Scope 2 in
the GHG Protocol
(WRI), Scope 2
emissions are those
ones that physically
occur at the facility
where the electricity is
generated. TEO Not applicable Not applicable
generates the
electricity though a gas
generator at ASP and
then powers CHA
through a power cable.
Therefore, ASP is out
of the scope boundary

and falls into Scoie 3.

Fugitive emissions from
leakages in workovers

Methodology: Section 6.3.1,
Equations 6-8 and 6-9

Not Not
applicable applicable

Flaring of unprocessed Methodology: Chapter 3, Part
natural gas separated 3.3, Division 3.3.3, Section 3.53,
from crude oil during Method 1.

operations Emission factors unprocessed

natural gas: Section 3.44,
Chapter 3, Part 3.3, Division

Natural gas 3.3.2, Method 1

flaring ASP NGER Det. July 2021 Emission factors processed

emissions Flaring of processed natural gas: Section 3.86,
natural gas used as a Chapter 3, Part 3.3, Division
fuel in the flare 3.3.9A, Method 1

Forecasted total annual
quantities for the processed and
unprocessed natural gas flared
were utilised

Methodology: Chapter 2, Part
2.4, Division 2.4.2, Section 2.41,
Method 1

Stationary Emission factor: Part 3
g%r}qst;lijj::gn ASP Diesel generator NGER Det. July 2021 Schedule 1, ltem 40

Forecasted total annual
quantities for the diesel usage
were utilised
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Category

Location

Category

Methodology

Reference

methodology

description

Natural gas usage

employed

NGER Det. July 2021

Chapter

Methodology: Chapter 3, Part
3.3, Division 3.3.2, Section 3.44,
Method 1

Emission factor: Part 2,
Schedule 1, Iltem 21

Forecasted total annual
quantities for natural gas usage
were utilised

Bang Chak
Refinery
(Thailand)

Refinery of crude oil

NGER Det. July 2021

Methodology: Chapter 3, Part
3.3, Division 3.3.5, Section 3.64,
Method 1

Emission factor: Energy content
from 'Part 3, Schedule 1, Item
33' & Emission Factor from
‘Jing, L., El-Houjeiri, H.M.,
Monfort, JC. et al. (2020).
Carbon intensity of global crude
oil refining and mitigation
potential. Nat. Clim. Chang. 10,
526-532'

Forecasted total annual
quantities for crude oil produced
were utilised

Mobile
combustion
emissions

ASP to
Geraldton
Port

Crude oil transport by
trucks

NGER Det. July 2021

Methodology: Chapter 3, Part
3.3, Division 3.3.4, Section 3.59,
Method 1

Emission factor: UK
Government (2022).
Greenhouse gas reporting:
conversion factors 2022;
"Freighting goods" - HGV (all
diesel) - Rigid (>17 tonnes)
Forecasted total annual
quantities for diesel usage by
trucks were utilised

Geraldton
Port to
Bangchak
Refinery
(Thailand)

Product transport by
AB Paloma vessel

NGER Det. July 2021

Methodology: Chapter 3, Part
3.3, Division 3.3.4, Section 3.59,
Method 1

Emission factor: UK
Government (2022).
Greenhouse gas reporting:
conversion factors 2022;
"Freighting goods" - Cargo ship
- Bulk carrier

Forecasted total annual
quantities for diesel usage by
AB Paloma vessel, travel and
distance were utilised

Dongara
airport to
CHA
boundary

Helicopter from
Dongara airport to CHA
boundary

NGER Det. July 2021

Methodology: Chapter 2, Part
2.4, Division 2.4.2, Section 2.41,
Method 1

Emission factors: Division 4.1,
Part 4, Schedule 1, Item 56
Forecasted total annual
guantities of kerosene usage
were utilised

Denison
Port to
CHA
boundary

Vessel from Denison
Port to CHA boundary

NGER Det. July 2021

Methodology: Chapter 2, Part
2.4, Division 2.4.2, Section 2.41,
Method 1

Emission factors: Division 4.1,
Part 4, Schedule 1, Item 54
Forecasted total annual
quantities of diesel usage for
vessel were utilised
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Category

Category Methodology Reference methodology

HoGEE description employed Chapter

Fugitives

Methodology: Chapter 3, Part
3.3, Division 3.3.3, Subdivision
3.3.3.3, Section 3.53, Method 1
Emission factors: Chapter 3,
NGER Det. July 2021 Part 3.3, Division 3.3.3, Section
3.53, Method 1
Forecasted total annual
quantities of crude oil production
were utilised
Methodology: Chapter 3, Part
3.3, Division 3.3.4, Section 3.59,
Method 1

ASP to Crude ol transport Emission factors: Chapter 3,
Geraldton (trailers) NGER Det. July 2021 Part 3.3, Division 3.3.4, Section

Port 3.57, Method 1

Forecasted total annual
quantities of processed natural
gas were utilised

Crude oil production

ASP | (flared)

Sold product

Methodology: Chapter 2, Part
2.4, Division 2.4.2, Section 2.41,
Method 1
Methodology for natural gas:
Chapter 2, Part 2.3, Division
2.3.2, Section 2.20, Method 1
Emission factor for gasoline:
Part 3, Schedule 1, Item 35
Emission factor for diesel oil:
Part 3, Schedule 1, Item 40
Emission factor for kerosene:

. . Part 3, Schedule 1, Item 38
End user Corgbustlon of refined NGER Det. July 2021 Emission factor for natural gas:
products Part 2, Schedule 1, Item 21
Emission factor for fuel oil: Part
3, Schedule 1, Item 41
Forecasted total annual
quantities of crude oil produced
were utilised
Composition of a typical barrel
of crude oil was utilised from the
"U.S. Energy Information
Administration, Petroleum
Supply Monthly, march 2023,
preliminary data"

Quantification of GHG emissions

The following section describes all sources of the GHG emissions associated with the operation of
an offshore oil platform and an onshore stabilisation plant, as well as the emissions associated
with the transporting, refining and combustion of the oil products produced. The quantities of CH4
and N20 released from project activities are expressed as COz-e by multiplying the amount of the
CHas and N20 with their respective GWP factors. For example, the combustion of transport diesel
fuel in the use of IMR vessels releases CO: as well as small amounts of S20 and N20 with the
latter two being converted to CO2.e added to CO:2 for the full emissions COz.. The amount of
methane released is estimated to be 1.74 tonnes for the year of 2025 calculated based on NGER
determination method listed in Table 6-4 . The amount of CO2- is determined by multiplying 1.74
(total methane released) with 27.9 (GWP) that gives a value of 46 tonnes of COz.. Table 6-5
presents the total annual emissions from all activities associated with onshore, offshore and supply
chain operations from year 2023 to 2027.
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Table 6-5: Estimated Scope 1and Scope 3 annual GHG emissions from CHA, ASP operations and Company’s value chain for the year 2023 to year 2027

Annual GHG emissions (t CO2-elyear)

Process variable/Activity

2021 2022 2023 2024 2025
S seopel
Process Annual GHG emissions (t COz-e/financial year) ‘
variable/ Source Location
Activity FY23 FY24 FY25 ‘ FY26 FY27
Scope 1
Crane CHA 33 33 33 35 38
Workover HWU
Operations
(Tong HPU, CHA 25 25 25 25 25
Stationary HWU HPU &
combustion | Compressor)
Workover HWU
Operations CHA 24 24 24 24 24
(Standby Vessel)
Helipad
generator CHA 33 33 33 35 38
Helicopter from | o, \ 17 17 17 17 17
Dongara airport
Mobile vessel from CHA 1 1 1 1 1
combustion Denison Port
Workover HWU
transportation CHA 8 8 8 8 8
(vessel)
General methane
leakage - crude CHA 53 48 48 46 45
oil production
ASP to Geraldton
Port to Bangchak | 33 29 29 28 27
Fuaitives Refinery -
ugiiv Thailand
Refrigerant 407c¢ CHA 5 5 5 5 5
usage
Workovers -
associated gas CHA 5 5 5 5 5
venting
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Process variable/Activity

Annual GHG emissions (t CO2z-e/year)

2021 2022 2023 2024 2025
Scope 1
Process _ Annual GHG emissions (t COz-effinancial year)
variable/ Source Location
Activity FY23 FY24 FY25 FY26
Scope 3
Unprocessed ASP 476 430 423 413 402
Natural Gas
Flare Processed
ASP 1,940 1,969 1,973 1,980 1,986
Natural Gas
Diesel generator | ASP 2 2 2 2 2
Stationary | Natural gas ASP 10,882 10,882 10,882 10,882 10,882
combustion usa]:ge o R
Refinery of crude | Bangchak Refinery
oil (Thailand) 12,101 10,923 10,760 10,491 10,229
Crude oil
transport by éert’ to Geraldton 14 13 13 12 12
trailers
Product transport | Geraldton Port to
by AB Paloma Bangchak Refinery 13 13 13 13 13
Mobile vessel (Thailand)
combustion eTconter T
elicopter from .
Dongara airport gﬂ?sgisgg:)rt to 39 39 39 39 39
to CHA boundary y
Vessel from Denison Port to
Denison Port to CHA boundar 39 39 39 39 39
CHA boundary Y
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Annual GHG emissions (t CO2z-e/year)
Process variable/Activity

2021 2022 2023 2024 2025

Scope 1
Process

Annual GHG emissions (t COz-e/financial year)

variable/ Source Location
Activity FY23 FY24 FY25 FY26

ASP to Bangchak
. Refinery (Thailand)
Crude oil - Trailers; AB 33 29 29 28 27
transport )
Paloma vessel;
Fugitives Ports
S Bangchak Refinery
Crude oil refining (Thailand) 58 53 52 51 49
ASP; Geraldton
Crude oil storage | Port; Bangchak 24 24 24 24 24
Refinery (Thailand)
Sold product | Sombustion of by oo 74,467 67,222 66,216 64,561 62,947
refined products
Scope 1 total emissions 573 565 564 567 571
Scope 3 total emissions 100,087 91,637 90,465 88,534 86,652
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GHG emissions analysis

Table 6-5 shows the total annual Scope 1 and Scope 3 emissions forecast for year 2023 to year
2027 for CHA, ASP and company supply chain activities. Scope 1 and Scope 3 emissions are
consistent through to anticipated end of field life.

On the basis of estimated annual average emissions and life of the project, Scope 3 emissions
resulting from transport, refining and end customer use are predicted to contribute approximately
86% of the total project emissions. For Scope 3 emissions, the major contribution is by the
combustion of refined end product whereas, for Scope 1 the emissions major contribution is
associated with the non-routine fugitive emissions from general methane leakage from crude oil
production, estimated based on production output. The IEA estimates global energy-related
emissions reached 36.8 Gt in 2022 (IEA, 2022), therefore CIiff Head Scope 1-3 emissions
represent approximately 0.0003% of the Global energy GHG emissions based on an annual
average for the FY23.

The contribution of direct emissions from Cliff Head Development project to the total Australia GHG
emissions inventory for the FY23 has been estimated. The total annual direct GHG emissions from
Cliff Head operations for the FY23 comprise approximately 0.0001 % of Australia’s annual GHG
inventory, based on total estimated Australia emissions of 494.2 million tonnes in the year to March
2021 (Australian Government 2021b). Scope 1 emissions are projected to remain the same
throughout the production life of the project.

The emissions contribution from TEO Cliff Head Development project that comprise of the CHA
operations and the ASP facility to the Australian annual GHG inventory will also be comparatively
small (FY 13,873 t COz-), comprising approximately 0.0028%. Further, the total GHG emission
inventory for the offshore activities that consist of CHA platform , vessels, and helicopter activities
will make a small fraction of the total GHG emissions (i.e., a small percentage of less than 1% of
the GHG emissions contribution). The detail components structure of the Cliff Head Oil Field
Development project has been discussed in Section 2 of this EP.

Further, the forecast emissions for year 2023 to year 2027 with the forecasted emissions prior to
project start-up were compared. In Cliff Head Development Public Environmental Review and Draft
Public Environmental Report’ (ROC, 2004) and Environmental Impact Statement (EIS) application
2004; the forecast project Scope 1 and Scope 2 emissions prior to the project start-up was 35,000
t CO2.elyear. Whereas the majority of historical and forecast emissions for the CHA and ASP are
between 10,000 — 15,000 t COz-/year, two and three times lower than the initial EIS emissions
forecast.

It should be noted, the emissions presented in Table 6-5 assume the TEO Cliff Head Development
project continues in the production phase until FY27, as a conservative basis for emissions.
However, the non-production phase (NPP) is forecast to commence mid-2024. Under NPP all
sources of emissions associated with production, transport and use of Cliff Head oil products would
become zero and non-routine fugitive emissions from gas venting will be reduced since the wells
will have been suspended during this phase. Other Scope 1 emissions associated with monitoring,
maintenance and inspection activities prior to decommissioning becomes very small.

6.1.6.2 Potential impact
Air Quality

Vessels utilised by TEO use marine diesel supplied locally in accordance with MARPOL Annex VI
restrictions on sulphur content. The quantities of gaseous emissions are however relatively small
and given the short duration of vessel based activities (typically 1-25 days, with a maximum of up
to two months for pipeline IMR activities) and will under normal circumstances, quickly dissipate
into the surrounding atmosphere; they are not expected to have any local environmental
consequences. Impacts are therefore expected to be minor and very unlikely.
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Hydrocarbon combustion may result in a temporary, localised reduction of air quality in the
environment immediately surrounding the discharge point during the activity. Non-GHG emissions,
such as NOX and SOX, and GHG emissions can lead to a reduction in local air quality in the
immediate vicinity. Given the open-water offshore location in Commonwealth waters, air quality is
not expected to be above the National Environmental Protection (Ambient Air Quality) measures
and is not expected to impact sensitive receptors or air quality in coastal towns. The quantities of
gaseous emissions are relatively small and will under normal circumstances, quickly dissipate into
the surrounding atmosphere. The highly dispersive nature of local winds (i.e. strong and
consistent) is expected to reduce potentially harmful or ‘noticeable’ gaseous concentrations within
a short distance from the vessels. Air quality reduction is not expected to result in impairment of
visual amenity for tourism taking place in the surrounding region.

GHG Emissions

GHG emissions refers to gases that cause the greenhouse effect (i.e., the way in which heat is
trapped by GHGs close to earth’s surface) that warms the climate, leading to many other changes
around the world in the atmosphere, on land and in the ocean. Potential impacts of emissions
depend on various factors such as the nature of emission, location of emission and the nature of
receiving environment, GHG emissions include both direct and indirect GHG gases as portrayed
in Table 6-3.

Direct Emissions

The impact assessment considers the contribution of emissions attributed to offshore CHA facility
to global emissions and potential impacts to climate change. As explained previously, the direct
GHG emissions from total project activities make only 0.0001% of Australian GHG emissions.
Consequently, the overall GHG emissions contribution from offshore activities to the Global GHG
emissions would be very negligible in the context of existing and future predicted global
concentrations.

It is essential to acknowledge that climate change impacts cannot be ascribed directly by any
offshore activity, as climate changes instead linked to the result of global GHG emissions, minus
global GHG sink, that have accumulated in the atmosphere. It is the net global GHG concentrations
that are responsible for climate change and climate related impacts. Therefore, it is practical to say
that the contribution of GHG emissions from offshore activities would not cause any impacts on
climate change and climate change activities.

Indirect Emissions

The indirect emissions attributed to the offshore CHA operations include operations at the ASP,
and transport, storage and use of the Cliff Head oil products by third-party end users.

In the year to March 2022, DCCEEW estimates Australia’s total emissions to be 487.1 Mt COze.
Cliff head represents 0.0001% of Australia’s emissions.

The IPCC defines the term “carbon budget” as “refer{ing] to the maximum amount of cumulative
net global anthropogenic CO2 emissions that would result in limiting global warming to a given level
with a given probability, taking into account the effect of other anthropogenic climate forcers. This
is referred to as the total carbon budget when expressed starting from the pre-industrial period,
and as the remaining carbon budget when expressed from a recent specified date.

The total direct and indirect emissions from the Cliff Head operations represent 0.0001% of the
global carbon budget consistent (510 Gt CO3) with a 1.5 degree C warming scenario (IPCC, 2023).

Therefore, Cliff Head direct and indirect emissions do not represent a significant contribution to
either the global or Australia’s total GHG emissions. This estimate conservatively includes
emissions continuing from the production phase to 2027, beyond the forecast end of field life (mid-
2024), beyond which emissions will be significantly reduced under the Non-Production Phase.
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Indirect Consequences

This Impact Assessment considers the EPBC Act Policy Statement — ‘Indirect Consequences’ of
an action: Section 527E of the EPBC Act and Significant Impact Guidelines (Policy Statement 1.1)
in determining that Scope 3 GHG emissions are a substantial cause and reasonably foreseeable
consequence of the CHA Operations.

It is important to acknowledge that the impacts of climate change (including any particular
receptors) cannot be directly attributed to direct and indirect emissions from the CIiff Head
activities, and are instead a result of the global carbon footprint contributing towards emissions
accumulating in the atmosphere. Therefore, no consequence has been assigned to the following
evaluation of impacts.

Changes to Climate Systems

The IPCC Working Group 1 (WGI) contribution to the Sixth Assessment report (AR6) assesses the
physical basis for climate change and notes that the global phenomenon manifests differently
across regions (IPCC, 2021). The report sets out a series of Shared Socio-economic Pathways
that cover a range of emissions projections out to 2100, including high CO2 emission scenarios
without climate change mitigation and a low emissions scenario which limits warming to 1.5 °C
above pre-industrial levels with little or no overshoot (temporary warming above target limit).

The IPCC ARG synthesis report published in March 2023 (IPCC, 2023) states that the opportunity
to limit the effects of climate change to within 1.5°C is rapidly closing. The report also summarises
previous working group reports (WGI, WGII, WGIII), finding that widespread and rapid changes
have already occurred in the atmosphere, ocean, cryosphere and biosphere.

Physical Risks of Climate Change

Global surface temperature has risen by 1.09°C from pre-industrial levels to the most recent
decade. At the end of this century, average global surface temperatures are predicted to rise by 1
— 1.8°C under the very low emissions scenario (SSP1-1.9).

Further changes include rising ocean temperatures, ocean salinity changes, sea level rise, arctic
sea ice loss, reduction in snow cover, ice sheet mass loss, retreat of glaciers, ocean acidification,
intensification of extreme precipitation, higher frequency and intensity of temperature extremes,
more frequent intense cyclones, more frequent and/or intense agricultural and ecological droughts,
higher frequency in concurrent heatwaves and droughts, more frequent and intense marine
heatwaves, more frequent extreme sea levels. The physical risks of climate change are therefore
varied and widespread.

Changes to vulnerable values and sensitivities

The IPCC WGII ARG report provides a comprehensive analysis of the latest scientific consensus
regarding observed impacts, adaptation and vulnerability to climate change. The WGII AR6 (IPCC,
2022a) identifies nine key climate risks for Australasia:

1. Loss and degradation of coral reefs and associated biodiversity and ecosystem service
values in Australia due to ocean warming and marine heatwaves (very high confidence)13

2. Loss of alpine biodiversity in Australia due to less snow (high confidence)

3. Transition or collapse of alpine ash, snowgum woodland, pencil pine and northern jarrah
forests in southern Australia due to hotter and drier conditions with more fires (high
confidence)

3 “The following terms have been used to indicate the assessed likelihood of an outcome or a result: virtually
certain 99-100% probability, very likely 90-100%, likely 66—100%, about as likely as not 33—-66%, unlikely 0—
33%, very unlikely 0-10%, exceptionally unlikely 0-1%. Additional terms (extremely likely 95—-100%, more
likely than not >50-100%, and extremely unlikely 0—5%) may also be used when appropriate.” (IPCC, 2023)
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4. Loss of kelp forests in southern Australia and southeast New Zealand due to ocean
warming, marine heatwaves and overgrazing by climate-driven range extensions of
herbivore fish and urchins (high confidence)

5. Loss of natural and human systems in low-lying coastal areas due to sea level rise (high
confidence)

6. Disruption and decline in agricultural production and increased stress in rural communities
in southwestern, southern and eastern mainland Australia due to hotter and drier
conditions (high confidence)

7. Increase in heat-related mortality and morbidity for people and wildlife in Australia due to
heatwaves (high confidence)

8. Cascading, compounding and aggregate impacts on cities, settlements, infrastructure,
supply chains and services due to wildfires, floods, droughts, heatwaves, storms and sea
level rise (high confidence)

9. Inability of institutions and governance systems to manage climate risks (high confidence)

The IPCC WGII report (IPCC, 2022b) also finds that climate change has already contributed to the
unprecedented south-eastern Australia wildfires in the spring and summer of 2019-2020, loss of
alpine habitats in Australia, mass bleaching events of the Great Barrier Reef, severe coral
recruitment decline on the GBR, changes in life history traits, behaviour or recruitment of fish and
invertebrates, extensive loss of kelp forests, shifts further south in the distribution of almost 200
marine species, decline and extinction in some vertebrate species in the Australian wet tropics,
river flow decline in southern Australia, increased stress in rural communities, increase in heatwave
mortalities in Australian capital cities and fish deaths in the Murray-Darling River in the summer of
2018-2019.

The IPCC finds that “in the near term (2030-2060), climate change is projected to become an
increasingly dominant stress on the region’s biodiversity, with some ecosystems experiencing
irreversible changes in composition and structure and some threatened species becoming extinct
(high confidence). Climate change will interact with current ecological conditions, threats and
pressures, with cascading ecological impacts, including population declines, heat-related
mortalities, extinctions and disruptions for many species and ecosystems (high confidence).”

Further, “Climate change is projected to have detrimental effects on human health due to heat
stress, changing rainfall patterns including floods and drought climate-sensitive air pollution
(including that caused by wildfires) (high confidence) and vector-borne diseases (medium
confidence). Changes in heat waves, droughts, fire weather, heavy rainfall, storms and sea level
rise (SLR) are projected to increase negative impacts for cities, settlements and infrastructure (high
confidence).” (IPCC, 2022)

The IPCC summarises that Global warming reaching 1.5°C in the near-term, would cause
unavoidable increases in multiple climate hazards and present multiple risks to ecosystems and
humans (very high confidence). Near-term actions that limit global warming to close to 1.5°C would
substantially reduce projected losses and damages related to climate change in human systems
and ecosystems, compared to higher warming levels, but cannot eliminate them all (very high
confidence) (IPCC, 2022c).

Key Legislation and International Frameworks

Western Australia EP Act (1986) and Commonwealth EPBC Act Approvals

The CIiff Head Oil Field development, including the state waters and onshore infrastructure,
received approval under the Environment Protection Act 1986 (Ministerial Statement 670) and the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC reference: 2003/1300) in
February 2005, as described in Section 3.1.
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The ASP is also regulated through a licence (L8096/2005/4) under the EP Act which contains
provisions for point source emissions to air monitoring and reporting.

National Greenhouse and Energy Reporting Scheme

The National Greenhouse and Energy Reporting (NGER) Scheme is a single national framework
for reporting company information about greenhouse gas emissions; energy production; and
energy consumption.

Key NGER Scheme legislation includes the National Greenhouse and Energy Reporting Act 2007
(the Act); the National Greenhouse and Energy Reporting Regulations 2008; and the National
Greenhouse and Energy Reporting (Measurement) Determination 2008 (the Measurement
Determination).

The NGER Act provides a single, national framework for the reporting and distribution of
information related to GHG emissions, energy production, and energy consumption to meet the
following objectives:

e inform government policy;

e inform the Australian public;

e help meet Australia's international reporting obligations;

e assist Commonwealth, state and territory government programs and activities; and
e avoid duplication of similar reporting requirements in the states and territories.

TEO reports direct emissions associated with CHA and ASP operations under the NGER Act.

Safeguard Mechanism

The National Greenhouse and Energy Reporting (Safeguard Mechanism) Rule 2015 (Cth) (the
Safeguard Mechanism) made under the NGERS Act and administered by the Clean Energy
Regulator, was developed to ensure that Australia’s largest greenhouse gas emitters keep their
net emissions below an emissions limit (a baseline). The Safeguard Mechanism currently applies
to facilities that emit more than 0.1 MtCOz-. per annum, therefore the CHA does not classify.

A reformed Safeguard Mechanism will take effect 1 July 2023, however the qualifying emissions
threshold will not change under the new arrangements.

Paris Agreement

The United Nations Framework Convention on Climate Change has been ratified by 197 countries
and in 2015 gave rise to the Paris Agreement which establishes a target to limit climate change to
well below 2°C. The Paris Agreement establishes a framework where countries make Nationally
Determined Contributions (NDCs) to manage and reduce their own emissions.

Australia has ratified the Paris Agreement and in June 2022 updated its NDC targets committing
to reducing emissions by 43 per cent below 2005 levels by 2030 and net zero by 2050. Australia’s
emissions projections based under a baseline scenario (considering exiting policies and measures)
demonstrates that it is on track to reduce emissions by up to 32% below 2005 levels by 2030
(DCCEEW, 2022a) and exceed its NDC target. In scenarios considering the reformed Safeguard
Mechanism and additional renewable energy capacity, Australia is projected to reach 40 per cent
below 2005 levels by 2030.

Cliff Head oil is currently exported to the South-East Asian market (e.g. Thailand and Malaysia) for
refining and use. Refined products may be further distributed. Principal customers for Cliff Head
oil are located in countries that have ratified the Paris Agreement. Under the Paris Agreement and
global GHG accounting conventions, each country is responsible for accounting for, reporting and
reducing emissions that physically occurs in its jurisdiction. This means the Paris agreement is the
framework which manages indirect emissions associated with customer consumption and
distribution of Cliff Head oil and associated products.
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IPCC 6" Report

The United Nations Intergovernmental Panel on Climate Change (IPCC) released the Sixth
Assessment (AR6) synthesis report in March 2023 which combines the previous Working Group
reports; The Physical Science Basis, Impacts, Adaptation and Vulnerability and Mitigation of
Climate Change. The findings of the reports are ground by extensive evaluations of underlying
evidence and scientific consensus.

The report finds that anthropogenic influence is unequivocally driving climate changes:

“A.1 Human activities, principally through emissions of greenhouse gases, have unequivocally
caused global warming, with global surface temperature reaching 1.1°C above 1850-1900 in
2011-2020. Global greenhouse gas emissions have continued to increase, with unequal historical
and ongoing contributions arising from unsustainable energy use, land use and land-use change,
lifestyles and patterns of consumption and production across regions, between and within
countries, and among individuals (high confidence).”

The report further synthesises impacts from climate change, describing the impacts that are
occurring are already more severe than predicted and that impacts will continue to intensify multiple
and concurrent hazards.

The report estimates that a total carbon budget of net 510 Gt of emitted CO: is consistent with a
1.5°C scenario (50% confidence), and that the remaining lifetime emissions from existing and
planned fossil fuel infrastructure exceeds 850 Gt COx. It also finds that projected CO2z emissions
from existing fossil fuel infrastructure without additional abatement would exceed the remaining
carbon budget for 1.5°C with high confidence.

The IPCC finds that NDC’s announced by October 2021 make it likely that warming with exceed
the 1.5°C target made under the Paris Agreement. Australia’s 2022 NDC targets align with the
pathways to limit global warming to 1.5°C (with no or little overshoot).

IEA World Energy Outlook 2022

The International Energy Agency (IEA) updated in its World Energy Outlook 2022 and provides an
updated credible pathway to net zero emissions by 2050 (NZE) which limits the global rise in
temperature to 1.5°C. As part of this report, the IEA provided important updates to its Roadmap to
Net Zero by 2050 for the global energy sector (IEA, 2021). The IEA NZE Scenario aims to
safeguard energy security through rapid deployment of clean energy technologies, energy
efficiency and demand reduction while minimising energy market volatility and stranded assets to
the extent possible. It targets a smooth transition through strong and co-ordinated policies and
incentives that enable all actors — governments, investors, companies and workers — to anticipate
the rapid change required (IEA, 2022a). As part of the analysis, oil declines by around one fifth to
2030 (Figure 3.3 of the World Energy Outlook 2022). The Cliff Head end of field life is forecast prior
to 2030, and therefore will contribute to the emissions reduction modelled under this scenario.

However, the IEA notes that progress is well short of what is envisaged in the NZE scenario and
energy demand rose by 5.4% in 2021 with the world currently experiencing the worst energy shock
since the 1970’s. The IEA NZE is facilitated by changes in demand, which lead to reductions in
fossil fuel use by 2030. Oil demand is predicted to reduce through adoption of electric vehicles and
behavioural change.

6.1.6.3  Environmental performance

Environmental outcomes, performance standards and measurement criteria for atmospheric
emissions are provided in the table below:
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Environmental
Risk

Atmospheric emissions may result in a localised reduction in air quality and provide a minor

contribution to global GHG emissions.

Environmental
Performance
Outcomes

Hierarchy

Substitute

Atmospheric emissions generated from the activity are as low as reasonably practicable.
Manage direct and indirect GHG emissions associated with the Cliff Head project in Australia* to
within an emissions footprint of 35,000 t COz-elyear.

Control Measures

Project vessels compliant
with Marine Order 97
(marine pollution
prevention — air pollution)

Environmental Performance

Standards

Project vessels compliant with
Marine Order 97 (marine
pollution prevention — air
pollution), specifically:

e  Current International Air
Pollution Prevention
Certificate, by vessel class.

e Use of low sulphur fuel
when available.

e  Ship Energy Efficiency
Management Plan, where
required by vessel class.

e  Shipboard incinerators (if
onboard) possess an IMO
type approval certificate for
each incinerator as per
Marine Order 97.

Measurement Criteria

TEO vessel audit or third party
inspection document
demonstrate:

e  Current International Air
Pollution Prevention
Certificate, by vessel class.

e Use of low sulphur fuel
when available.

e  Ship Energy Efficiency
Management Plan in
place, where required by
vessel class

e  Shipboard incinerators (if
onboard) possess an IMO
type approval certificate for
each incinerator as per
Marine Order 97

Administration

Equipment that produces
air emissions is maintained
to ensure efficient
operation thus minimise air
emissions

Regular equipment monitoring
and maintenance as per vendor
recommendation to ensure
maximum efficiencies thus
minimise air emissions

Maintenance records indicate
that equipment are maintained
as per vendor recommendation

Administration

Any vessels containing
ODS maintain a record
book in accordance with
MARPOL

Ozone-depleting substances
(ODS) managed by trained
personnel and captured in
record book in accordance with
Regulation 13 of MARPOL
Annex VI

ODS Record Book in
accordance with MARPOL
requirements

Administration

National Greenhouse and
Energy Reporting Scheme
and National Pollutant
Inventory Reporting —
estimation of GHG
emissions and criteria
pollutants

CHA and ASP emissions
reported annually in
accordance with NGERS and
NPI

NGERS and NPI reporting
records

Administration

Limit the sale of Cliff Head
hydrocarbon to primary
customers located in
Countries