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Environment Plan Summary

This Kanga-1 Exploration Well Environment Plan (EP) summary has been prepared from material
provided in this EP. The summary consists of the following as required by regulation 11(4) of the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
(OPGGS(E)R):

EP Summary Material Requirement Relevant EP Section

Details of the titleholder’s nominated liaison

person for the activity Section 1.4

The location of the activity Section 3.1.1 and 3.1.2

A description of the activity Section 3

A description of the receiving environment Section 4 and Appendix D
Consultation already undertaken and plans Section 5

for ongoing consultation

Details of the environmental impacts and

. Section 7 and 8
risks

The control measures for the activity Section 7 and 8

The arrangements for ongoing monitoring of

. , . Section 9.4
the titleholder’'s environmental performance

Response arrangements in the oil pollution

Refer to OPEPs (Appendix F)
emergency plan
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Introduction

1.1 Activity Overview

SapuraOMV Upstream (Western Australia) Pty Ltd (SapuraOMV) proposes to undertake a single
exploration well drilling campaign (Kanga-1 well) in permit area WA-412-P, located in the Dampier
sub-basin (Northern Carnarvon Basin). The permit area is wholly within offshore Commonwealth
waters, and the operational area is approximately 163 km north northwest of Karratha, Western
Australia (WA), in water depths of approximately 147 m (Figure 1-1).

The Activity will be deemed complete once the well has been plugged and abandoned (P&A) and
the permit area vacated.

This Environment Plan (EP) has been prepared in accordance with the requirements of the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006 and the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS(E)R), for
acceptance by the National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA).

1.2 Purpose

The purpose of this EP is to demonstrate that:

e The environmental impacts and risks (planned and unplanned) associated with the Activity
are identified,;

e Appropriate management controls are identified and implemented; and

e  Environmental impacts and risks will be reduced to as low as reasonably practicable (ALARP)
and to an acceptable level.

This EP defines activity-specific environmental performance outcomes, standards and
measurement criteria and provides an implementation strategy that will be used to measure and
report on environmental performance during planned activities and unplanned events. This EP
also documents and considers all relevant stakeholder consultation performed during the
planning of the Activity.

1.3 Scope

This EP covers exploration drilling and associated activities that have not been included within a
plan previously submitted to, or accepted by, NOPSEMA. The scope of this EP does not cover
planned activities outside of the operational area, including transit of the mobile offshore drilling
unit (MODU), vessels and helicopters, and therefore these activities are not addressed within this
EP. These activities will be undertaken in accordance with other relevant maritime and aviation
legislation; notably the Commonwealth Navigation Act 2012 and Civil Aviation Act 1988.

The primary objective of the exploration drilling Activity at Kanga-1 is to explore for oil within the
Late Jurassic sandstones. The drilling campaign will be carried out with a semi-submersible
MODU with auxiliary activities including support vessels and helicopters.

In accordance with Regulation 19 of the OPGGS(E)R, this EP remains valid from NOPSEMA
acceptance for a period of five years or unti NOPSEMA has accepted an end-of-activity
notification under Regulation 25A of the OPGGS(E)R or SapuraOMV revises this EP.
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Figure 1-1 Kanga-1 well location and operational area

1.4 Titleholder Details

The participating interests in WA-412-P are presented in Table 1-1 and the liaison person is
provided in Table 1-2. If there is a change in the titleholder, the titleholder's nominated liaison
person or the contact details for the titleholder or liaison person, SapuraOMV will notify
NOPSEMA in accordance with Regulation 15(3) of the OPGGS(E)R. Specifically, a written
notification including any changes will be provided to NOPSEMA as soon as practicable after the
change occurs.

Table 1-1 Titleholder participating interests and operatorship

Titleholder Tltleho_ld_er for
Activity

SapuraOMV 70% (ACN 37 629 043 518)
WA-412-P SapuraOMV
Finder No 9 Pty Ltd 30% (ACN 150236445)

Table 1-2 Titleholder nominated liaison person

Nominated Liaison Person

Name Zamin Zawawi
Position Country Manager
Business address SapuraOMV Upstream (WA) Pty Ltd

Level 2, 251 St Georges Terrace
Perth, WA 6000

Telephone number +61 8 6118 4990

Email address kanga.australia@sapura-omv.com
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Environmental Management
Framework

21 Environmental Management Policy

The Activity will be conducted in accordance with SapuraOMV’s Health, Safety and Environment
(HSE) Policy (Appendix A), inclusive of the relevant EP sections where the legislation may
prescribe or control how an activity is undertaken.

SapuraOMV’s HSE Policy sets the direction and minimum expectations for environmental
performance, and is implemented through the standards and procedures of the Health, Safety
and Environmental Management System (HSEMS) (HSE-MM-MAN-0001). This system and
policy are further described in Section 9 in accordance with Regulation 16(a) of the OPGGS(E)R.

2.2 Legislative Framework

In accordance with regulation 13(4) of the OPGGS(E)R, this Section describes the requirements
including Commonwealth and State legislation, international agreements and other relevant
guidelines and codes of practice. Applicable legislation is summarised in Appendix B.

2.2.1 Commonwealth Legislation

Appendix B presents a comprehensive list of Commonwealth legislation (including legislation
adopting international conventions) relevant to the environmental management of the project.

2.2.2 State Legislation

The Activity is located entirely in Commonwealth waters; however, Western Australia (WA)
legislation relevant to emergency response and the environmental values of areas that may be
affected by unplanned events is presented in Appendix B.

2.2.3 International Agreements

Australia is a signatory to several international environmental protection agreements and
conventions that are relevant to the region, which include conventions for protecting migratory
birds and other marine fauna (e.g. Japan—Australia Migratory Birds Agreement; China—Australia
Migratory Birds Agreement; Republic of Korea and Australia Migratory Birds Agreement),
wetlands (Ramsar) and environmental values (International Convention for the Prevention of
Pollution from Ships (MARPOL)).

2.3 Environmental Emergencies

A brief description of the National Plan and State oil spill response plans is provided below with
further details in this Activity’s Oil Pollution Emergency Plans (OPEPs; Appendix F) for marine
diesel oil (MDO) (AU-HSE-KG1-EX-PLN-039) and crude oil (AU-HSE-KG1-EX-PLN-037) spill
incidents.

2.3.1 National Plan

The National Plan for Maritime Environmental Emergencies 2017 (NatPlan) is managed by the
Australian Maritime Safety Authority (AMSA) and sets out national arrangements, policies and
principles for the management of maritime environmental emergencies. It gives administrative
effect to Australia’s emergency response obligations relating to the:
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e International Convention on QOil Pollution Preparedness, Response and Co-operation, 1990
(OPRC);

* Protocol on Preparedness, Response and Co-operation to Pollution Incidents by Hazardous
and Noxious Substances, 2000 (OPRC-HNS Protocol);

e International Convention Relating to Intervention on the High Seas in Cases of Oil Pollution
Casualties, 1969 (Intervention Convention); and

e Articles 198 and 221 of the United Nations Convention on the Law of the Sea, 1982.

2.3.2 State Spill Response Plan

State emergency management plans are largely based on NatPlan and set out local
arrangements, policies and principles for the management of maritime environmental
emergencies in State waters. Relevant to the Activity is the WA Sate Hazard Plan — Marine
Environmental Emergencies (MEE).
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Activity Description

3.1 Location and Timing

3.1.1 Activity Location

This EP provides for exploration drilling and associated activities (as described in Section 3.2) of
a single exploration well in Commonwealth permit area WA-412-P that is offshore of WA (Figure
1-1).

The proposed well is located in Commonwealth waters with a water depth of approximately
147 m. Indicative coordinates for the proposed Kanga-1 well location are provided in Table 3-1.
If a re-spud is required or the site survey identifies a more favourable location for MODU
anchoring, the coordinates of the well will change within the operational area.

Table 3-1 Kanga-1 exploration well indicative coordinates

-19°19' 02.30" S 116° 21' 26.80" E ~147 m

The relative distances of key islands and mainland towns from the Kanga-1 operational area are
provided in Table 3-2.

Table 3-2 Distances of key islands and mainland to the operational

area
Legendre Island 122 km SSE
Rosemary Island 127 km SSE
Trimouille Island 142 km SW
North West Island 142 km SW
Karratha 163 km SSE
Barrow Island 175 km SW
Port Hedland 254 km ESE
Cunningham Island 324 km NE

3.1.2 Operational Area

The operational area defines the spatial boundary of the proposed Activity. For the purposes of
this EP, the operational area is set as the polygon bounded by the coordinates in Table 3-3 for
the planned well coordinates, measuring approximately 4 km by 4 km (16 km?). This area is
defined to encompass both the 500 m petroleum safety zone around the MODU, and to account
for support vessels on standby and for potential movement in the well location (e.g. re-spud if
required). Marine users are permitted within the 4.6 km (2.5 nm) radius cautionary area (centred
around the MODU), so long as they approach and operate with caution, however only authorised
vessels are permitted in the petroleum safety zone.
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Table 3-3 Operational area planned coordinates

Latitude Longitude

-19° 20' 07.27" S 116° 20' 18.28" E
-19° 17' 57.06" S 116° 20' 18.28" E
-19°17' 57.06" S 116° 22'35.31" E
-19° 20' 07.27" S 116° 22'35.31" E

3.1.3 Activity Timing

To account for potential delays or schedule changes, the environmental assessment
encompasses petroleum activities at any time of the year. Thus, the Activity may commence any
time between Q1 2022 and the end of Q4 2022.

Drilling activities are estimated to take ~40 days (excluding weather and operational delays) or
up to ~80 days (if side-track drilling or re-spud is required). The drilling duration may be subject
to change based on geological conditions and the potential for operational challenges.

Activities will be conducted 24 hours per day, seven days per week.
3.2 Drilling Activities

3.2.1 Drilling Phases

The following high-level phases describe the planned drilling activity:
* Move the MODU to location, position MODU;

e Drill top hole section without a riser in place (i.e. riserless drilling);
¢ Run and cement conductor casing;

e  Drill surface hole;

¢ Run and cement surface casing and wellhead;

¢ Install blow-out preventer (BOP);

¢ Drill intermediate hole section;

e Run and cement production liner;

e Drill production hole to well total depth (TD) (the maximum anticipated well TD is 3,500 m);

* Run wireline evaluation program (which in a success case includes, formation pressures and
samples, rotary side wall cores, imaging and acoustic downhole profiling [checkshot or
vertical seismic profiling]);

¢  Plug and abandon (P&A) the well; and
e Demobilise MODU.

3.2.2 MODU Positioning

The Kanga-1 well will be drilled with a semi-submersible MODU. The MODU will be towed to
location and anchored over the well site. The MODU will maintain position with an anchored
mooring system. Up to 12 drag embedment anchors (~12-18 tonnes each) will be set in place by
support vessels. Anchors may be pre-laid in advance of the MODU arriving at the well location.
Anchors will be spread in a radial pattern extending from the MODU. Anchors will be attached to
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either wire, chain or a combination of both. The exact anchor spread will be dependent on the
preliminary mooring analysis to be conducted during the planning phase of the drilling program,
but will conform with the MODU Mooring in Australian Tropical Waters Guideline (APPEA, 2019).
The mooring analysis will also incorporate the results from the geophysical and geotechnical
survey obtained beforehand.

Mooring lines may be up to ~1,900 m in length (subject to mooring analysis and Safety Case),
including as much as ~1,000 m of grounded chain. Retrieval of anchors will be the reverse of the
deployment procedures.

3.2.3 Well Design

The well design will include the installation of a structural conductor, a surface casing string, and
a production liner. The surface string and wellhead are installed to isolate shallower
unconsolidated intervals, to allow drilling of deeper, overpressured formations. The production
liner will isolate these overpressured formations to allow drilling of the deeper reservoir zone. Prior
to drilling out the surface casing, BOPs will be installed and tested as a means of implementing
secondary well control. Primary well control is achieved by maintaining a positive pressure
differential (overbalance) between the drilling fluid column and pore pressure. The proposed TD
is approximately 3,300 m, with a maximum potential TD of approximately 3,500 m TVD.

3.2.4 Drilling Fluids and Cuttings

Only water-based drilling fluids will be used for the well. The top hole (or interval) will be drilled
using seawater and pre-hydrated gel (PHG) sweeps to clean the hole. This fluid will exit the well
at the seabed while drilling the hole. The surface hole section may be drilled utilising this same
seawater and pre-hydrated gel (PHG) sweeps with discharge at the seabed while drilling until
surface casing and BOPs are installed. Once the surface casing and BOPs are installed, and a
closed circulating system established, the remainder of the well will be drilled with a weighted
shale inhibitive (e.g. KCL/polymer) WBM system. WBM will periodically be discharged from the
MODU through a discharge line above the sea surface. Residual drilling fluids will be discharged
overboard in a single event after completion of the drilling operations or when the quality of the
material has been compromised and is below technical specifications. Drilling fluid properties will
be maintained through the use of dilution and chemical additives to minimise the volume of
discharge.

Similar to drilling fluids, cuttings for the top hole and surface sections will exit the wellbore at the
seabed. Cuttings for the remaining hole sections to TD will be discharged from the rig after being
removed from the WBM system through the solids control equipment (SCE). The SCE comprises
shale shakers and desilters.

Aqueous based lost circulation material (LCM) and stuck-pipe freeing agents will be available to
pump should downhole losses or stuck pipe occur.

3.2.5 Cement Operations

Cementing operations will be undertaken to maintain well control and structural support of the
casing and to set permanent plugs to abandon the well. G class cement and high temperature
blended cement (G + silica flour) will be used for the Kanga-1 well. Three primary casing cement
jobs are planned for cementing the conductor, surface casing and production liner in place. The
purpose of cementing is to provide additional zonal isolation between the different formations,
and to provide structural support for the well. Any cement returns during the conductor and
surface casing jobs will be to the seabed.

SapuraOMV require at least two permanent barriers to be installed to isolate any potential source
of inflow or hydrocarbon bearing reservoirs. This philosophy aligns with NORSOK Standard D-
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010, Rev 4, globally viewed as an industry best practice. The final abandonment program will
ensure movable fluids (identified while drilling) are isolated as per the Kanga-1 Plug and
Abandonment Program.

During cementing operations, surface cementing equipment and lines will need to be flushed,
washed and cleaned with water to prevent cement from setting inside of the lines/surface
equipment. The residual cement and wash water will be discharged to sea after each cementing
job. At the completion of the exploration well drilling, some or all of the contingency volume of
cement loaded to the MODU may remain. To the extent practicable, this volume will be reduced
by optimising the length of the final wellbore integrity plug(s) and/or the excess cement will be
transferred to the next MODU Operator. In the event that there is no subsequent Operator taking
the MODU on contract, or the type of cement does not meet the requirements of the next
Operator’s drilling program, residual cement is unable to be backloaded and will be slurrified prior
to discharge overboard at the sea surface.

3.2.6 Chemical Selection Process

Drilling fluids and cementing chemicals discharged during the exploration well campaign will be
selected to meet both technical and environmental criteria, and will be evaluated with
SapuraOMV’s Chemical Risk Assessment Procedure (AU-HS-PRO-010-1.1). Chemicals
associated with drilling operations (i.e. drilling fluids and cementing additives) are preferentially
selected based on existing Offshore Chemical Notification Scheme (OCNS) risk rankings. The
OCNS primarily uses the Chemical Hazard and Risk Management (CHARM) model for risk
ranking of chemicals (CHARM, 2005). This model was adopted from the Harmonised Mandatory
Control Scheme (HMCS) developed by the Convention for the Protection of the Marine
Environment of the North-East Atlantic (the OSPAR Convention). The CHARM model uses the
ratio of Predicted Effect Concentration (PEC) to No Effect Concentration (NEC) to assign a
Hazard Quotient (HQ), which is then assigned a colour band ranking, with a gold ranking being
the least hazardous to the environment.

For chemicals that do not fit the CHARM model, OCNS hazard groups are used to rank chemicals
(generally inorganic substances) based on ecotoxicology, biodegradation and bioaccumulation
data (OCNS, 2014). The final rankings range from A to E, with E being the least hazardous
chemical.

Where possible, OCNS chemical products without a ‘substitution warning’ will be used in place of
a product with a chemical carrying the warning. If a product containing the chemical with a warning
is required to meet specific operational performances it must have a primary ranking of Gold/Silver
or D/E, and its risk to the environment will be assessed. If the assessment results in a hazard
ranking of D or E, the product is suitable for use in Australian waters. If the hazard ranking is C,
B or A, then an Accidental Discharge Management Plan (ADMP) to minimise environmental risk
from spillage is required, which will also include justification regarding its use (e.g. required
specific technical properties).

3.2.7 Well Re-spud and Side-track Drilling

If drilling difficulties are experienced, meaning the well cannot progress, then contingency options
exist to either cement up the existing hole above the trouble zone and side-track the well around
the problem; or in extreme circumstances, P&A the existing wellbore, and re-drill the well at an
offset location.

A re-spud may require a rig move within the operational area and would require additional time
on location and an increase in the volume of cuttings, drilling fluids and cement consumed,
compared to the planned activity.
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A re-spud and/or side-track drilling would only be exercised if drilling difficulties are experienced,
which are determined to be unmanageable and are not considered new stages of the Activity. If
required, a re-spud would remain within the operational area in close proximity to the initial well
location.

3.2.8 Well Evaluation

The well evaluation includes the following possible downhole formation assessments in the
reservoir for a success case:

e Formation pressures (20 pre-tests) and up to 8 samples at 2 or 3 stations;
e 2 sample carriers with 6 samples per carrier;
e  Rotary mechanical sidewall cores (20 plugs); and

e Acoustic downhole profiling (checkshots/Vertical Seismic Profiling [VSP]) from TD to
shallowest possible point in the well.

A Gamma Ray-Resistivity-Neutron-Density-Sonic wireline log may also be run in all hole sections
if the LWD data is not of sufficient quality.

The majority of these planned downhole formation evaluations are wholly contained within the
wellbore and have negligible environmental impact. Checkshots/VSP uses a sound source
suspended in the water column and recorders located down-hole to provide a high-resolution
seismic image of the immediate vicinity of the well. Checkshots/VSP measurements are used
primarily for correlation of geological characteristics downhole with existing seismic data. The
sound source used for checkshots/VSP involves the release of compressed air to generate very
short duration acoustic pulses.

3.2.9 Abandonment

The barriers will consist of isolating the open hole with cement from well TD up into cased hole,
followed by setting of up to two mechanically supported cement plugs in the production liner and
surface casing. The barriers will meet and be verified in accordance with NORSOK D-010, Rev 4
guidelines, widely accepted as industry best practice. Casing will be cut and the subsea wellhead
retrieved to ensure nothing remains above the mud line. See Section 3.2.5 for details of
cementing operations involved.

3.2.10 Cyclone Response

Standard well suspension equipment will be available offshore to safely install temporary barriers
should the MODU require evacuation for any reason. The standard well suspension equipment
includes storm packers in order to temporarily isolate the wellbore from surface. Any suspension
will be conducted in accordance with SapuraOMV’s barrier philosophy, aligned with the NORSOK
D-010 Rev 4 Standards globally viewed as an industry best practice.

The design and implementation of the mooring system of the MODU will be undertaken consistent
with the requirements of the APPEA MODU Mooring in Australia Tropical Waters Guideline
Revision 2 (2019), including if necessary due to timing of the activity, measures to address
cyclonic extremes and ensure risk of losing station is ALARP.

3.2.11 Logistics and Support Activities

3.2.11.1 Support Vessels

Typically, only two support vessels will be required to assist the MODU; however, this EP
accounts for up to four (used for towing, equipment and material transfers, standby operations
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and emergency response). The support vessels are yet to be confirmed, but are usually offshore
multiple purpose or anchor handling vessels. The vessels will be fuelled with marine diesel oll
(MDO) or marine gas oil (MGO), and will be either stationary or operating at slow speeds while
undertaking activities within the operational area.

Equipment and material transfers may include, but are not limited to, crew supplies, hydrocarbons
(e.g. MDO/MGO, engine oil, hydraulic fluids, grease), bulk drilling products, MODU and drilling
equipment and parts, and waste. MODU cranes will be used for transfers between the MODU
and support vessels.

Some bulk products will also be transferred via hose from the support vessels and the MODU.
Such products may include drilling fluids and barite, bentonite, brine, drilling water, dry cement
and fuel (e.g. MDO or MGO).

At least one support vessel will remain on standby for the MODU within the distance defined in
the MODU'’s Safety Case (nominally three nautical miles). Support vessels will not anchor within
500 m of the MODU, but may anchor in the operational area during the Activity.

3.2.11.2 Remotely Operated Vehicle

A work-class remotely operated vehicle (ROV) will also be used to support drilling activities (e.g.
equipment deployment, monitoring, blow-out preventer (BOP) activation under emergency
conditions). Hydraulic systems on the ROVs are closed systems and are designed to not release
hydraulic fluid. The ROV will be parked on the deck of the MODU when not in use.

3.2.11.3 Helicopters

Helicopters will be used primarily for crew change and medevac, and occasionally equipment and
material transfers. Helicopter flights will occur approximately 3 times per week (on average), but
up to 7 times per week, dependent on the progress of the drilling program and logistical
constraints.

3.2.12 End of Activity

The Activity ends once the well has been P&A and the MODU and all support vessels have
departed the operational area. The surface wellhead will be removed. No equipment will be left
above the seabed.
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4.

Description of the Environment

4.1 Background

In accordance with Regulation 13(2) of the OPGGS(E)R, this Section provides a description of
the physical, biological, socio-economic and cultural receptors of the environment that may be
affected (EMBA) (Figure 4-1). In determining the spatial extent of the EMBA, SapuraOMV has
considered the area potentially affected by planned activities and unplanned events, including
emergency conditions.

The description of environmental values in this EP was sourced from peer reviewed journals, and
government and industry reports. The key sources of information are from the Department of
Agriculture, Water and the Environment (DAWE) resources and published literature. These
resources were used to identify ecological, heritage, socio-economic and cultural environments,
their associated values and sensitivities, and their presence in the operational area and the
broader EMBA.

These key sources included, but are not limited to:

e An EPBC Act Protected Matters Database search was conducted to identify matters of
national environmental significance (MNES) and other matters protected under the EPBC
Act occurring in the operational area and EMBA (see Appendix C). Relevant DAWE
websites, publications and peer-reviewed scientific publications were accessed for
conservation values of these matters;

e DAWE Species Profile and Threats (SPRAT) Database, which includes information about
species, ecological communities and key ecological features (KEFs) protected under the
EPBC Act;

¢ National Conservation Values Atlas, which includes information on Biologically Important
Areas (BIAs) for protected species under the EPBC Act;

e Species recovery plans, published conservation advice and peer-reviewed scientific
publications; and

e State and Commonwealth online and published fisheries reports.

A comprehensive description of the environmental values and sensitivities of the existing
environment in the operational area and an overview of values and sensitivities in the EMBA and
moderate exposure zone (see below) are provided in this Section. Further detail of these
environmental values is also provided in Appendix D.

4.2 Environment That May Be Affected

The outer boundary of the EMBA for the Activity has been defined on the basis of a maximum
credible hydrocarbon spill event (Section 8.1 - hydrocarbon spill from the loss of well control
(LOWCQ)). Stochastic spill modelling of this event used the ‘NOPSEMA Bulletin #1 QOil Spill
Modelling’ (NOPSEMA, 2019a) low hydrocarbon contact thresholds of four oil phases (surface,
dissolved, entrained, shoreline loads) that pose differing environmental risks to define the outer
extent of the EMBA.

The EMBA has been used to identify the environmental receptors that may be contacted by
surface and subsurface hydrocarbons in the highly unlikely event of a worst case oil spill
(uncontrolled subsea blowout). Low contact thresholds that have been used to inform the extent
of the EMBA (Table 4-1) are useful for establishing the spatial extent of scientific monitoring and
identifying potential socio-economic impacts; however, it may not be ecologically significant
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(NOPSEMA, 2019a). Therefore, in addition to the EMBA, a moderate exposure zone (MEZ) and
high exposure zone (HEZ) have also been derived from the stochastic spill modelling by applying
moderate and high hydrocarbon contact thresholds (NOPSEMA, 2019a) that have potential to
cause impacts to receptors (Table 4-1).

The HEZ for surface, shoreline and dissolved oil components are illustrated in the overview of the
stochastic oil spill modelling in Sections 8.1 and 8.2 for informative purposes only. An overall
integrated HEZ cannot be defined because there is no NOPSEMA (2019a) high instantaneous
contact threshold for entrained oil (Table 4-1). Impact assessment from a large spill is provided
on those values and sensitivities that are identified within the MEZ (Appendix D).

It is important to note that the MEZ and EMBA represent probabilistic areas of spill contact
predicted from 120 stochastic simulations over a range of seasonal and interannual environmental
conditions. The MEZ and EMBA shown in Figure 4-1 encompass the area that modelling predicts
to be contacted by very low concentrations of hydrocarbons in the event of 120 uncontrolled
subsea blowouts, each continuing for almost four months (11 weeks). It is also important to note
that the model reports ‘contact’ for a given grid cell even if hydrocarbon concentrations reach this
very low threshold for only one time step (2 hours) within the entire 16 weeks that the model runs.
As such, the actual area affected from any single spill event, even a worst case loss of well control,
would be considerably smaller than represented by the MEZ or EMBA. The offshore spatial extent
of both the MEZ and EMBA is primarily driven by total submerged oil (primarily entrained oil
droplets) as described in Section 8.1 with the extent of potential surface oil or dissolved
hydrocarbon exposure much smaller (Figure 4-1). In addition, the oil spill modelling used to define
the EMBA does not consider mitigation and response capabilities that would be applied in the
highly unlikely event of a major spill to reduce volumes (e.g. successful capping stack after 28
days of LOWC) and/or prevent/reduce hydrocarbons from reaching sensitive areas (e.g.
dispersant application).

Table 4-1 Oil spill thresholds to define the MEZ and EMBA (NOPSEMA,

2019a)
. NOPSEMA EP "
Oil Type Threshold NOPSEMA Description
Low . . . _
10 g/m? EMBA Predicts potential for some socio-economic impact.
Aceumilated H (S MG MEZ Loading predict likely to require cl ffort
Shoreline 100 g/m? oading predicts area likely to require clean-up effort.
High HEZ Loading predicts area likely to require intensive clean-up
1,000 g/m? effort.
Low EMBA Approximates range of socioeconomic effects and
1 g/m2 establishes planning area for scientific monitoring.
Instantaneous? Medium MEZ Approximates lower limit for harmful exposures to birds and
Surface 10 g/m? marine mammals.
High HEZ Approximates surface oil slick and informs response
50 g/m? planning.
Instantaneous Low EMBA Establishes planning area for scientific monitoring based on
Dissolved 10 ppb potential for exceedance of water quality triggers.

L\ the concentrations exceed these thresholds for 1 oil spill modelling time step (1 hour) across the 120 stochastic simulations of 100+ days
duration at the horizontal location (also at any depth through the water column for dissolved and entrained thresholds), then an exceedance
is triggered with these instantaneous contact thresholds. These are not exposure thresholds, which would consider both concentration and
duration that receptors are exposed to oil.
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. NOPSEMA EP o
Oil Type Threshold NOPSEMA Description

Instantaneous
Entrained
(Threshold for
Total
Submerged
Qil in this EP)?

Medium
MEZ
50 ppb
Hi
'gh HEZ
400 ppb
Low
EMBA
10 ppb
Medium3
MEZ
100 ppb

Approximates potential toxic effects, particularly sublethal
effects to sensitive species.

Approximates toxic effects including lethal effects to
sensitive species.

Establishes planning area for scientific monitoring based on
potential for exceedance of water quality triggers.

As appropriate given oil characteristics for informing risk
evaluation.

2 NOPSEMA (2019a) provides thresholds for entrained oil. The oil spill modelling used in this assessment simulates dissolved and total

submerged oil. Total submerged oil is defined as the combination of dissolved and entrained oil.

3 The high instantaneous contact threshold for entrained oil has been reallocated as medium instantaneous threshold as typically entrained

oil concentations are greater than those of dissolved oil.
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4.3 Regional Overview

Australia’s offshore waters have been divided into six broad marine bioregions in order to facilitate
their management by the Australian Government under the EPBC Act. Marine Bioregional Plans
describe the marine environment and conservation values of each marine region, set out broad
biodiversity objectives, identify regional priorities and outline strategies and actions to address
these priorities.

The operational area is located entirely within the North-West Marine Region (NWMR). The MEZ
and EMBA intersect with the NWMR and the South-West Marine Region (SWMR).

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA), Version 4.0
(CoA, 2006), the operational area is located within the Northwest Shelf Province. The MEZ and
EMBA also overlap 14 other bioregions (see Appendix D).

The Bioregional Plans for the NWMR (DSEWPaC, 2012a) and SWMR (DSEWPaC, 2012b) have
been used in conjunction with other relevant management plans, reports and published papers
to inform the description of the existing environment in this Section and in Appendix D.

4.4 Physical Environment

The physical environment of the operational area is described in this Section. An overview of the
EMBA and a comprehensive description of the existing environment in the MEZ are provided in
Appendix D.

4.4.1 Climate and Meteorology

4.4.1.1 Air Temperature

Air temperatures at the Karratha aerodrome, the closest Bureau of Meteorology (BoM)
climatological station to WA-412-P, follow seasonal trends (Figure 4-2) with elevated air
temperatures from December-March (mean maximum air temperature peak of 36.2°C) and lower

air temperatures from June-September (mean minimum temperature of 13.8 °C) (BoM, 2020a).
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Figure 4-2 Mean monthly rainfall, and minimum and maximum average
air temperatures at Karratha aerodrome (BoM, 2020a).
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4.4.1.2 Rainfall

The region has a pronounced monsoon (wet) season between January and March and dry season
from August to November. Historical rainfall data shows the highest mean monthly rainfall occurs
from January to March (Figure 4-2) (BoM, 2020a).

4.4.1.3 Winds

Winds typically vary seasonally, with a tendency for south-westerly winds during September—
March and south-easterly from May-July (Figure 4-3, Condie et al. 2006). Transitional wind
periods, during which either pattern may predominate, can be experienced in April-May and
September of each year. September—March winds are more variable and are driven by high
pressure cells that pass from west to east over the Australian continent. During May-July the
relative position of the high pressure cells moves further north, leading to prevailing easterly winds
blowing from the mainland (Pearce et al. 2003).

1107 | 1207 E 130" E

e
10°S e T S \\‘\3

’/ﬂ—ﬂ"\\\“\m
/‘/‘I_—N\
/‘///' T T

20°S ‘\\ ~
ff’\ £ January
\V’

.' \‘x\ 10m15

o

:Q\'Q‘\ﬁ swall

20°5 ‘\\‘\\\\‘\\g}‘:ﬁ:\\\ﬁa‘;\ \RER\\\H\ 20°s

10 mis

i T
10°S \\Q\K".- ~ -;}
\‘\\‘-\ = n T
‘-\\1 P ~ »
\\ Py
S \ -"-" HTE R F S S e e
\ f" = September
\ oy —» —
2 N 10 mis TR 10 mfs
IIJ 3 120°E 130" E 10°E 120" € 130° €

Figure 4-3 Monthly averaged wind patterns across north-west
Australia (Condie et al. 2006)
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4.4.1.4 Tropical Cyclones

Tropical cyclones are low pressure systems that form over warm tropical waters and have well
defined wind circulations of at least gale force strength (sustained winds of 63 km/h or greater
with gusts in excess of 90 km/h) (BoM, 2020b). The Australian cyclone season officially runs from
November to April, although very few have occurred in November. Tropical cyclones in the
Australian region are influenced by several factors, and in particular variations in the El Nifio —
Southern Oscillation. In general, more tropical cyclones cross the coast during La Nifia years and
fewer during El Nifio years. On average about eleven cyclones form in the Australian region (90-
160° E) each cyclone season (BoM, 2020b). Figure 4-4 shows the average number of tropical
cyclones through the Australian region and surrounding waters over a 48-year period from the
1969/70 to 2017/18 tropical cyclone seasons.

Observed Southern Hemisphere TC genesis counts ( all seasons )
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Figure 4-4 Average number of tropical cyclones in Australia from 1969
to 2018 (BoM, 2020b)

4.4.1.5 Air Quality

The operational area is offshore and remote from urbanisation. Therefore, local air quality is
expected to be very good. Localised and temporary reductions in air quality may be associated
with transient anthropogenic emission sources such as shipping and oil and gas activities.

4.4.2 Oceanography

The NWS bioregion is a dynamic oceanographic environment that is influenced by strong tides,
cyclonic storms, long-period swells and internal tides (DEWHA, 2008a).

4.4.2.1 Currents

The NWMR is influenced by a complex system of ocean currents that vary between seasons and
years, which generally result in warm, nutrient-poor and low salinity surface waters (DEWHA,
2008a). Two ocean and coastal currents in the WA region are significant in shaping marine
environmental conditions and climate. Forming on the NWS, the Leeuwin Current exerts a major
influence on the distribution of marine life and WA’s weather. The Indonesian Throughflow is a
system of currents that carries water westward from the Pacific to the Indian Ocean through the
deep passages and straits of the Indonesian Archipelago. This is the only place in the world where
warm, equatorial waters flow from one ocean to another, and this warm tropical water influences
the character of the Leeuwin Current (CSIRO, 2020). Figure 4-5 represents key patterns of ocean
currents around Australia.

Currents within the shallow nearshore waters are primarily driven by the prevailing wind regime,
resulting in almost exclusively northward flow between October and February, as a result of the
dominant southerly winds prevailing during the summer months, and dominantly southward in
winter (DEWHA, 2008a).
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Figure 4-5 Ocean currents surrounding Australia (CoA, 2013)

4.4.2.2 Tides and Waves

The tides of the region are mixed and predominantly semi-diurnal (two high tides and two low
tides per day) with well-developed spring to neap tidal variation (DEWHA, 2008a). The NWMR
has some of the largest tides in Australia with an increase in amplitude from south to north, which
corresponds with the increasing width of the shelf (Holloway, 1983). Tides and winds strongly
influence water flow in the coastal zone and over the inner to mid-shelf, whereas flows over the
outer-shelf, slope, rise and deeper waters are influenced by large scale regional circulation
(DEWHA, 2008a).

Perhaps one of the most unique features of the NWMR is the occurrence of internal waves.
Internal waves are dynamic, episodic events that are strongly influenced by topography and
generated by internal tides (DEWHA, 2008a). Internal tides occur at the thermocline where the
warm, low salinity waters of the Indonesian Throughflow overlay colder, more saline, deeper
ocean waters. Internal tides are large in scale, frequently occurring across an ocean basin and
forced by the gravitational pull of the moon and sun (DEWHA, 2008a).

Waves within the NWMR reflect the direction of the synoptic winds. They flow predominantly from
the south-west in the summer and from the east in winter (Pearce et al. 2003). Only 10% of
significant wave heights off Dampier exceed 1.2 m with an average wave height of 0.7 m (Pearce
et al. 2003).

4.4.3 Water Quality

The NWMR is an oligotrophic environment (Holloway et al. 1985). Nutrient enrichment of the shelf
occurs through river runoff, tidal mixing, internal tides, low frequency circulation, upwelling, and
tropical cyclones that induce oceanic mixing and further upwelling (Holloway et al. 1985). The
Leeuwin current maintains warm sea surface temperatures that inhibit the establishment of
macrophyte communities that compete with reef building organisms (Hatcher, 1991) and
contribute to the transportation of reef larvae and propagules down the west coast of Australia.
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4.4.4 Bathymetry and Geomorphology

The NWMR is divided into four physiographic regions: the inner shelf; middle shelf; outer
shelf/slope; and abyssal plain/deep ocean floor. These divisions are on the basis of water depth
and the geomorphic provinces. The Kanga -1 operational area lies in the middle shelf, which is
defined as the region between 30 and 200 m water depths (Baker et al. 2008). The middle shelf
environment covers the majority of shelf regions within the NWMR. Prominent geomorphic
features of the region include terraces, deeps/holes/valleys, ridges, plateaus and pinnacles.
However, available data indicates that the seabed of the Rowley/Northwest Shelf, where the
operational area is located, is gentle and smooth (Baker et al. 2008).

4.4.5 Sedimentology

Sediments of the NWMR comprise bio-clastic, calcareous and organogenic sediments that were
deposited by relatively slow and uniform sedimentation rates. Sediments of the middle shelf,
where the operational area is located, are dominated by sand with accumulations of coral and
gravel deposits (Baker et al. 2008). According to the CAMRIS Marine Benthic Substrate Database
— Marsed (Lucieer et al. 2017), the benthic substrate within the operational area is primarily made
up of mud and calcareous clay with the south-east corner made up of calcareous gravel, sand
and silt.

Major contributors to sediment mobilisation in the NWMR include storm events (including tropical
cyclones), internal tides and ocean currents (including the Leeuwin current) (Baker et al. 2008).
Sediments of the middle shelf region are predominantly influenced by tidal processes (Baker et
al. 2008).

4.5 Biological Environment

4.5.1 Benthic Habitat and Communities

As the operational area is dominated by soft sediments, benthic fauna may include animals living
within the sediments (infauna) and those living on or above the seabed (sessile and mobile
epifauna). This fauna comprises predominantly mobile burrowing species including molluscs,
crustaceans (crabs, shrimps and smaller related species), polychaetes, sipunculid and
platyhelminth worms, asteroids (sea stars), echinoids (sea urchins), and other small animals.
Given the water depth within the operational area is ~147 m, benthic primary producer habitat
(e.g. seagrass, macroalgae and hard corals) is unlikely to be present due to insufficient light
availability.

4.5.2 Pelagic Environment

Modelling of nutrient cycling and primary production on the NWS suggests that nutrients are
primarily carried into the system by horizontal currents before diffusing upward into the photic
layer (NWSJEMS, 2007).

Plankton communities comprise phytoplankton and zooplankton, including fish eggs and larvae.
Phytoplankton and zooplankton are a source of primary and secondary productivity, and key food
sources for other organisms in the oceans (Brewer et al. 2007). Plankton is widespread
throughout oceanic environments and is expected to occur in the operational area.

Plankton abundance and distribution is patchy, dynamic and strongly linked to localised and
seasonal productivity (Evans et al. 2016). Biological productivity in the NWMR follows boom and
bust cycles, is sporadic and significantly geographically dispersed (DEWHA, 2008a). The spatial
distribution and seasonal cycles of biological productivity in the NWS are poorly understood, but
higher productivity is likely to be associated with topographic features such as escarpments along
the Ancient Coastline and the Glomar Shoals (DEWHA, 2008a).
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4.6 Conservation Values and Sensitivities

4.6.1 Matters of National Environmental Significance

4.6.1.1 Listed Threatened and Migratory Species

An EPBC Protected Matters Search Tool (PMST) report identified 14 listed threatened species
and 30 listed migratory species as having the potential to occur within the operational area (Table
4-2, Appendix C). The distribution, migratory movements and preferred habitat of these species
are described in Appendix D. An additional 40 threatened and 67 migratory species were
identified as having the potential to occur in the MEZ, and a further 4 migratory species identified
in the EMBA. The distribution, migratory movements and preferred habitat of these species are
also described in Appendix D.

Table 4-2 Threatened and/or migratory marine species potentially
occurring within the operational area

EPBC Act Status

Common Name Species Name -
Threatened Migratory

Marine Mammals

Sei whale Balaenoptera borealis Vulnerable Migratory
Blue whale Balaenoptera musculus Endangered Migratory
Fin whale Balaenoptera physalus Vulnerable Migratory
Humpback whale Megaptera novaeangliae Vulnerable Migratory
Bryde’s whale Balaenoptera edeni Migratory
Killer whale Orcinus orca Migratory
Sperm whale Physeter macrocephalus Migratory
Spotted bottlenose

gzlg)hin (Arafura/Timor Tursiops aduncus Migratory

Marine Reptiles

Loggerhead turtle Caretta caretta Endangered Migratory
Green turtle Chelonia mydas Vulnerable Migratory
Leatherback turtle Dermochelys coriacea Endangered Migratory
Hawksbill turtle Eretmochelys imbricata Vulnerable Migratory
Flatback turtle Natator depressus Vulnerable Migratory

Sharks, Rays and Fish

Great white shark Carcharodon carcharias Vulnerable Migratory
Green sawfish Pristis zijsron Vulnerable Migratory
Whale shark Rhincodon typus Vulnerable Migratory
Narrow sawfish Anoxypristis cupidata Migratory
Shortfin mako Isurus oxyrinchus Migratory
Longfin mako Isurus paucus Migratory
cGorggt)n UIESS) 6 LIS (L Carcharias taurus Vulnerable

Reef manta ray Manta alfredi Migratory
Giant manta ray Manta birostris Migratory
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Common Name Species Name

EPBC Act Status

Marine Birds

Red knot Calidris canutus
Eastern curlew NS L
madagascariensis
Common noddy Anous stolidus
Streaked shearwater Calonectris leucomelas
Lesser frigatebird Fregata ariel
Great frigatebird Fregata minor
Common sandpiper Actitis hypoleucos
Sharp-tailed sandpiper Calidris acuminata
Pectoral sandpiper Calidris melanotos

Threatened Migratory

Endangered

Critically
Endangered

Recovery Plans, Management Plans and Conservation Advice

Migratory
Migratory

Migratory
Migratory
Migratory
Migratory
Migratory
Migratory
Migratory

Recovery Plans set out research and management actions necessary to stop the decline of and
support the recovery of listed threatened species. Conservation Advice provides guidance on
immediate recovery and threat abatement activities that can be performed to facilitate the
conservation of a listed species or ecological community. Table 4-3 summarises the Recovery
Plans and Conservation Advices relevant to those species identified by the EPBC Protected
Matters searches (Appendix C) as potentially occurring within or using habitat in the operational
area. Recovery Plans and Conservation Advices relevant to those species that may occur in the
MEZ and EMBA are detailed in Appendix D. Species that occur in the MEZ/EMBA only may be
affected by marine pollution (from unplanned hydrocarbon release); however, species that occur
in the operational area have the potential to be impacted by planned activities (e.g. noise

emissions) and unplanned events (e.g. vessel strike).

Table 4-3 Threatened species Recovery Plans, Management Plans and
Conservation Advice relevant to the Activity’s operational

area for planned impacts

R Recovery Plan, Management Plan or Threats Identified as Relevant to the
eceptor ; : N
Conservation Advice Activity

ANveras Threat Abatement Plan for Impacts of

el Australia’s coasts and oceans (DoEE, 2018)

Marine Mammals

Approved Conservation Advice for

Marine Debris on Vertebrate wildlife of Marine debris

Anthropogenic noise and acoustic
disturbance

Sei whale Balaenoptera borealis (sei whale) (TSSC,

2015a) Habitat degradation including pollution
Blue whale Blue Whale Conservation Management Plan Noise interference

2015 - 2025 (DoE, 2015a)

Approved Conservation Advice for Anthropogenic noise and acoustic
Fin whale Balaenoptera physalus (fin whale) (TSSC, disturbance

2015b)

Humpback Approved Conservation Advice for

WA (TSSC, 2015¢)

Marine Reptiles

Megaptera novaeangliae (humpback whale)  Noise interference

Habitat degradation including pollution

Relevant EP
Section

Section 8.5

Section 7.4
Sections 7.6, 7.7

Section 7.4

Section 7.4

Sections 7.6, 7.7

Section 7.4
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Recovery Plan, Management Plan or Threats Identified as Relevant to the Relevant EP
Receptor ; : " .
Conservation Advice Activity Section

National Light Pollution Guidelines for
Wildlife Including Marine Turtles, Seabirds Light pollution Section 7.3
and Migratory Shorebirds (DoEE, 2020)

All Marine
Turtles

tLo?Igerhead Deteriorating water quality Sections 7.6, 7.7
urtle

Green turtle

Leatherback
turtle

Hawksbill turtle
Flatback turtle

Recovery Plan for Marine Turtles in Loss of habitat Sections7.2
Australia 2017 — 2027 (DoEE, 2017a)

Light pollution Section 7.3

Sharks, Rays and Fish

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

Ecosystem effects as a result of Section 7.2
habitat modification :
Commonwealth Conservation Advice on

Pristis zijsron (green sawfish) (DEWHA,

2008c)

Green sawfish Habitat degradation and modification Sections 8.1, 8.2

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

Approved Conservation Advice for Habitat disruption from mineral
Whale shark Rhincodon typus (whale shark) (TSSC, exploration, production and Sections 7.4
2015d) transportation
Grey nurse Recovery Plan for the Grey Nurse Shark Ecosystem effects - habitat Section 7.2
shark (Carcharias taurus) (DoE, 2014a) modification '

Marine Birds

National Light Pollution Guidelines for

AISEEIES AT | oyt Including Marine Turtles, Seabirds Light pollution Section 7.3

Slhereilies and Migratory Shorebirds (DoEE, 2020)
) ) o Habitat loss, disturbance and Section 8.1
Redlknot Approved Conservation Advice Calidris modifications Eeuoim &
canutus (Red Knot) (TSSC, 2016a)
Direct mortality (bird strike) Section 8.6
Approved Conservation Advice for . .
Eastern curlew Numenius madagascariensis (Eastern LN e e EEgiRa R e Section 8.1

Curlew) (DoE, 2015c) pollution

Biologically Important Areas

Through the development of marine bioregional plans, biologically important areas (BIAs) have
been identified for different species. BIAs are not defined under the EPBC Act, but they are areas
that are particularly important for the conservation of protected species and where aggregations
of individuals display biologically-important behaviour such as calving, foraging, resting or
migration. BIAs have been identified using expert scientific knowledge about species’ distribution
abundance and behaviour (DoE, 2015a). BIAs were created to inform decision making under the
EPBC Act, and have been identified for a selection of protected species only. These selected
species were chosen based on their conservation status and the availability of reliable spatial and
scientific information. The following BIAs overlap spatially with the operational area:

e Pygmy blue whale distribution (Figure 4-6); and

e Whale shark foraging northward from Ningaloo along the 200 m isobath (July-November)
(Figure 4-7).

BlAs for numerous marine fauna species occur within or in the vicinity of the MEZ/EMBA and are
described in Appendix D.
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4.6.1.2 World and National Heritage Properties

No World or National Heritage Properties overlap the operational area, with the closest located
approximately 123 km to the south south-east (Dampier Archipelago (including Burrup
Peninsula)).

Six National Heritage Properties (two of which are also listed as World Heritage) are listed as
occurring within the MEZ and EMBA. These are described in detail in Appendix D.
4.6.1.3 Wetlands of International Importance (Ramsar)

No Ramsar wetlands overlap the operational area.

Four are listed as occurring in the MEZ and EMBA (Appendix D).

4.6.1.4 Threatened Ecological Communities

No threatened ecological communities (TEC) listed under the EPBC Act are known to occur within
or in the vicinity of the operational area.

One TEC occurs in the MEZ and EMBA (Appendix D).
4.6.2 Other Matters Protected Under the EPBC Act

4.6.2.1 Commonwealth Heritage Places

No Commonwealth Heritage places overlap the operational area.

The four that overlap the MEZ and EMBA are described in Appendix D.

4.6.2.2 Wetlands of National Importance
No nationally important wetlands occur within the operational area.

Seven occur within the EMBA, of which six are in the MEZ (see Appendix D).

4.6.2.3 Australian Marine Parks

Australian Marine Parks (AMPs) (Commonwealth reserves proclaimed under the EPBC Act in
2007 and 2013) are located in Commonwealth waters between the outer edge of State and
Territory waters (generally 3 nm or ~5.5 km from the shore) and the outer boundary of Australia’s
exclusive economic zone (EEZ) (200 nm or ~370 km) from the shore (DNP, 2018a).

No AMPs overlap or are in the vicinity of the operational area. The closest is the Montebello AMP,
which is approximately 90 km to the south-east (Figure 4-8). The AMPs that overlap the MEZ
and EMBA are described in Appendix D.

4.6.3 State Marine Parks, Reserves and Management Areas

State marine parks and reserves have been progressively established in WA since 1987. Marine
parks and reserves managed by the Department of Biodiversity, Conservation and Attractions
(DBCA) help to conserve marine biodiversity and provide special places for people to enjoy and
appreciate.

There are no State marine parks, reserves or management areas that overlap or are located in
the vicinity of the operational area.

Thirty-one WA State marine parks, reserves or management areas were identified to occur within
the EMBA, of which 29 are within the MEZ. An overview and summary of their conservation values
are provided in Appendix D.
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4.6.4 Key Ecological Features

Key Ecological Features (KEFs) are elements of the Commonwealth marine environment that are
considered to be of importance for either a region’s biodiversity or its ecosystem function and
integrity. No KEFs overlap the operational area. The nearest KEF is the Ancient coastline at 125
m depth contour, located ~2.6 km to the south of the operational area (Figure 4-9).

Twenty-five KEFs occur within the EMBA, of which 20 are in the MEZ. Their location, values and
national/regional importance are further described in Appendix D.
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Figure 4-8 Australian and state marine parks, reserves and management areas in the vicinity of the operational area
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Figure 4-9 Key Ecological Features in the vicinity of the operational area
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4.7 Socio-economic Environment

4.7.1 Defence Activities

The operational area does not overlap with any active defence areas.

Appendix D describes key defence areas that are present within the MEZ/EMBA.
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Figure 4-10 Existing petroleum infrastructure and vessel activity in the vicinity of the operational area
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4.7.2 Commercial Fisheries

4.7.2.1 Commonwealth Managed Fisheries

Commonwealth fisheries are those within the 200 nm Australian Fishing Zone (AFZ), which are
managed by the Australian Fisheries Management Authority (AFMA). The information on
Commonwealth managed fisheries has been derived from the fisheries status ABARES reports
(Patterson et al. 2019) and direct consultation with AFMA and the fishing industry (Section 5).

The management areas for three Commonwealth-managed fisheries overlap the operational area
(Table 4-4; Figure 4-11). While these fisheries are authorised to operate in the area, consultation
indicates the operational area is not of interest to these fisheries (Section 5.8) and no active
fishing within the operational area has occurred for at least five years (Table 4-4). An additional
five fisheries have management areas that overlap the EMBA, of which four are in the MEZ (see
Appendix D).

Table 4-4 Commonwealth-managed commercial fisheries within the
operational area

. o Fishing

Most of the Australian fishing effort for southern bluefin tuna is by purse-seine
vessels in the Great Australian Bight and waters off South Australia (SA). The
number of vessels in the purse-seine fishery has been fairly stable, ranging from
five to eight since the 1994-95 fishing season. Since 2011, most fishing has
occurred in the east of the Bight, closer to Port Lincoln. The number of longline

Southern vessels fishing for southern bluefin tuna off the east coast of Australia has been
Bluefin Tuna More variable, ranging from 11 to 24 vessels during the past 10 years. No
Fishery Southern bluefin tuna have been documented to spawn on the NWS between

September and March, and larvae are seasonally abundant in surface waters
during these months. There is no current fishing effort on the NWS (Patterson et
al. 2019).

Activity: There has been no active fishing in WA in recent years as fishing efforts
are concentrated off New South Wales and SA (Patterson et al. 2019).

The Western Skipjack Tuna Fishery targets skipjack tuna (Katsuwonus pelamis)

Western and is licensed to fish throughout WA waters. The fishery employs the purse seine,
Skipjack pole and line, and longline methods as its techniques. Historically, effort in has
Tuna been low, and fishing effort has been focussed on southeast Australia. No
Fishery Activity: There has been no effort in this fishery since the 2008-09 fishing season,
and in that season activity was concentrated off SA (Patterson et al. 2019).
The Western Tuna and Billfish Fishery boundary extends westward from Cape
York Peninsula in Queensland, around WA, to the border between Victoria and
SA. The fishery is primarily a longline fishery targeting bigeye tuna (Thunnus
Western obesus), yellowfin tuna (Thunnus albacares), striped marlin (Kajikia audax) and
Tuna and swordfish (Xiphias gladius). The main fishing gear is pelagic longline with low
Billfish levels of minor-line fishing. No
Fishery Since 2005, fewer than five vessels have been active in the fishery each year,

with only 3 active in 2018 (Patterson et al. 2019).

Activity: There has been no active commercial fishing in the operational area in
the past years. This was confirmed in consultation with AFMA (Section 5).
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4.7.2.1 State Managed Fisheries

State fisheries are managed by the Department of Primary Industries and Regional Development
(DPIRD) with specific management plans, regulations and a variety of subsidiary regulatory
instruments under the WA Fish Resources Management Act 1994. The information on State
managed fisheries has been derived from the State of Fisheries, Status Reports of the Fisheries
and Aquatic Resources of Western Australia (Gaughan et al. 2019) and direct consultation with
DPIRD and the fishing industry (Section 5).

The management areas for 10 State managed fisheries overlap the operational area (Table 4-5,
Figure 4-12). While these fisheries are authorised to operate in the operational area, no active
fishing has occurred for at least five years (see Table 4-5).

A further 27 State managed fisheries overlap the EMBA, of which 26 are in the MEZ (Appendix
D).
Table 4-5 State managed commercial fisheries within the operational
area
Fishing
Effort in

Operational
Area

Fishery Description

Whole of State Fisheries

This fishery operates from Cape Leeuwin on the southwest coast to the
WA-NT border, with most of the catch landed in the Kimberley and Pilbara
regions. The fishery primarily targets Spanish mackerel (Scomberomorus

Mackerel commerson) by surface and mid-water trolling from vessels in coastal areas
Managed around reefs, shoals and headlands (WAFIC, 2020a). Jig fishing is also No
Fishery used to capture grey mackerel (S. semifasciatus).

Activity: According to DPIRD and Fishcube data, there has been no
recorded commercial fishing activity within the operational area from 2014-
2019 (see Section 5).

The fishery is licensed to operate on a state-wide basis throughout WA
waters; however, licensees are not able to operate in any protected area.
Operators are permitted to take up to 950 species of marine aquarium
fishes, coral, live rock, algae, seagrass and invertebrates. The fishery
operates by collection of marine aquarium species by hand, by wading or

Marine diving (scuba or hookah). This is a limited entry managed fishery with 12
A_quanum licences (11 active) currently permitted to operate in WA (Newman et al.
Fish 2019a). No
Managed . i L
Fishery Act|V|t_y: The fishery is diver based, e_lnd d_ue to the water depth o_f _the
operational area (~147 m), target species will not be present. In addition,
there are special handling requirements for live fish; therefore, interaction
with fishers are not expected during the Activity. According to DPIRD and
Fishcube data, there has been no recorded commercial fishing activity
within the operational area from 2014-2019 (see Section 5).
The fishery occurs throughout coastal waters of WA based on the collection
of shells for display, collection, cataloguing, sale and classification. The
main methods are by hand by a small group of divers operating from small
boats in shallow coastal waters or by wading along coastal beaches below
the high water mark. ROVs are currently being trialled under exemption
i instruments; these are limited to one per licence (Hart et al. 2019a). The
Specimen fishery encompasses the entire WA coastline, but fishing effort is generally
Shell concentrated in areas adjacent to populated centres such as Broome, No
'\F/:zt?:?yed Exmouth, Perth, Mandurah and Albany (Hart et al. 2019a).

The fishery has 31 licences with a maximum of 2 divers allowed in the water
per licence at any one time, and specimens may only be collected by hand.
Of the 31 licences in the fishery, 23 fished in 2017, and 9 licences recorded
consistent activity (Hart et al. 2019a).

Activity: Given the method by which the fishery operates, fishing activities
are unlikely to occur within the operational area. According to DPIRD and
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Fishery

Description

Fishcube data, there has been no recorded commercial fishing activity
within the operational area from 2014-2019 (see Section 5).

North Coast Bioregion

North Coast
Shark Fishery

Onslow
Prawn
Managed
Fishery

Pearl Oyster
Managed
Fishery

Pilbara
Demersal
Scalefish
Fisheries
(trap, line and
trawl)

This fishery includes all WA waters off the north coast east of 114° 06 E
longitude.

Activity: This fishery is currently closed to protect the breeding grounds of
the resource that support the two southern shark fisheries. No fishing effort
since 2008/09.

The Onslow Prawn Managed Fishery is one of four northern prawn
managed fisheries (Kimberley, Broom, Nickol Bay and Onslow) that
operate in the North Coast Bioregion. Low opening otter trawl systems
target western king prawns (Penaeus latisulcatus), brown tiger prawns (P.
esculentus), and endeavour prawns (Metapenaeus endeavouri). High
opening, otter trawl systems are also used when targeting banana prawns
(P. merguiensis). The total landings in 2017 were negligible. Only 5 days of
fishing effort was undertaken (one boat) in 2017 (Kangas et al. 2019a).

Activity: Given the level of effort and catch in previous years, interaction
with fishers are not expected during the Activity. According to DPIRD and
Fishcube data, there has been no recorded commercial fishing activity
within the operational area from 2014-2019 (see Section 5).

The Pearl Oyster Fishery licence area extends from 114° 10’ E near
Exmouth to the WA/NT border, and out to the edge of the Australian Fishing
Zone (200 nm). The licence area is subdivided into four zones. Zone 1
extends from 114° 10’ E to 119° 30’ E.

The principal fishing grounds, holding sites and pearl farms are in waters
off Eighty Mile Beach and Broome. A single approved pearl farm lease is
located near North Turtle Island and pearl diving activities have previously
occurred in coastal waters near Port Hedland and the De Grey River mouth
(Hart et al. 2019).

Activity: Pearl oyster shell fishing has not been reported in Zone 1 since
2008 (Fletcher and Santoro, 2014), and Fishcube data confirms there has
been no recorded commercial fishing activity within the operational area
from 2014-2019 (see Section 5). Given the method by which the fishery
operates, and the location of the main fishing grounds, fishing activities are
not expected to occur within the operational area.

This fishery collectively use a combination of vessels, effort allocations
(time), gear limits, plus spatial zones (including extensive trawl closures)
as management measures. The main species landed in the Pilbara
subregion are bluespotted emperor, red emperor and rankin cod (Newman
et al., 2019c).

It is estimated that ~10 fishers on 2 vessels were directly employed during
2017 in the trawl sector (Pilbara Fish Trawl (Interim) Managed Fishery), 8
fishers on 3 vessels in the trap sector (Pilbara Managed Trap Fishery) and
at least ~15 fishers on 5 vessels in the line sector (Pilbara Line Fishery).
Overall, at least ~33 people (e.g. 3-4 crew per vessel) were directly
employed in this fishery.

There has been no fish trawl effort allocation in Area 6 since 1998 (Newman
et al. 2019b). Fishing vessels may occur around the operational area, but
no fishing activity within the operational area has been recorded in recent
years.

The Pilbara Line Fishery fishing boat licensees are permitted to operate
anywhere within "Pilbara waters", bounded by a line commencing at the
intersection of 21°56’ S latitude and the high water mark on the western
side of the North West Cape on the mainland of WA; west along the parallel
to the intersection of 21°56’ S latitude and the boundary of the AFZ and
north to longitude 120° E.

In the 2018 season there were nine individual licences in the Pilbara Line
Fishery, held by seven operators (Newman et al. 2019c).
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Fishing
Effort in
Operational
Area

Fishery Description

Activity: According to DPIRD and Fishcube data, there has been no
recorded commercial fishing activity within the operational area from 2014-
2019 (see Section 5).

Gascoyne Coast Bioregion

The West Coast Deep Sea Crustacean resource consists primarily of
Crystal (snow) (Chaceon albus), Champagne (spiny) (Hypothalassia
acerba) and Giant (king) (Pseudocarcinus gigas) crabs. The fishery
extends northward from Augusta throughout WA waters on the seaward
side of the 150 m isobath out to the extent of the EEZ. It is a 'pot' fishery
that uses baited pots in a long-line formation in the shelf edge waters (>150
m) of the West Coast and Gascoyne Bioregions (How and Orme, 2019a).

West Coast |
Deep Sea In 2017 catches were dominated by crystal crabs.

Crustacean This fishery is considered to have low social amenity, and there is no No
Managed recreational fishery. There were six vessels operating in 2017 (How and

Fishery Orme, 2019a).

Catch effort is concentrated in areas south of Exmouth.

Activity: Given that fishing effort is concentrated south of Exmouth and in
water depths greater than the operational area, interaction with fishers
during the Activity is unlikely. According to DPIRD and Fishcube data, there
has been no recorded commercial fishing activity within the operational
area from 2014-2019 (see Section 5).

South Coast Bioregion

The Abalone Managed Fishery includes the West Coast Roe’s Abalone
resource and the South Coast Greenlip / Brownlip Abalone resource. The
fishery operates state-wide between the NT border and SA border. Abalone

Abalone is a dive fishery and operates in shallow coastal waters (<20 m) along
Managed southern and western coasts of WA (Hart et al. 2017). No
Fishery Activity: No fishing effort or target species in the operational area, given

the water depths and lack of suitable habitat. According to DPIRD and
Fishcube data, there has been no recorded commercial fishing activity
within the operational area from 2014-2019 (see Section 5).

Commercial fishers in WA traditionally target salmon during the annual

autumn ‘salmon run’ in March/April when large schools form nearshore and

move around the coast to their spawning area on the lower west coast.

Salmon fishers use a beach seine net to catch fish, however they may also

be caught by rod and line from the beach. Fishers typically ‘spot’ large

salmon schools and then use small boats to deploy nets around the schools
South-West before pulling them ashore (DPIRD, 2020b). There are currently six
Coast Salmon licences. Licensees are not restricted to specific beaches, but in practice No
Fishery only a few beaches are fished (DEH, 2004). In 2018 there were three active

vessels in this fishery (Stewart et al. 2018).

Activity: Given the methods of fishing and level of effort and catch in
previous years, interaction with fishers are not expected during the Activity.
According to DPIRD and Fishcube data, there has been no recorded
commercial fishing activity within the operational area from 2014-2019 (see
Section 5).
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Figure 4-12 State fisheries with management zones overlapping the operational area
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4.7.3 Marine Tourism and Recreation

Owing to the water depths of the operational area, distance from land and absence of seafloor
features, it does not contain values for tourism or recreational fishing.

A wide range of tourism and recreation activities occur within the MEZ/EMBA, with a summary
overview provided in Appendix D.

4.7.4 Cultural Heritage

4.7.4.1 Aboriginal Heritage Places
No known sites of aboriginal heritage significance occur within the operational area.

Multiple registered aboriginal heritage sites occur within the MEZ and EMBA. Aboriginal heritage
sites in WA are protected under the Aboriginal Heritage Act 1972, whether or not they are
registered with the Department of Planning, Lands and Heritage. Appendix D describes
aboriginal heritage places within the MEZ/EMBA.

4.7.4.2 Underwater Cultural Heritage

There are no recorded shipwrecks in or in the vicinity of the operational area.

A description of the numerous shipwrecks listed as present in the MEZ/EMBA is provided in
Appendix D.

4.7.5 Oil and Gas Industry

There is no active oil and gas (or any other industry) infrastructure within the operational area
(Figure 4-10).

Various petroleum exploration and production activities and/or facilities occur within the broader
MEZ/EMBA, particularly on the NWS. For example, Woodside is currently planning to undertake
activities in the adjacent permit areas WA-5-L, WA-16-L and WA-3-L.

Appendix D provides an overview of the oil and gas industry in the MEZ and EMBA.

4.7.6 Shipping

AMSA has established a network of shipping fairways off the north-west coast of Australia to
manage traffic patterns (AMSA, 2013). The closest recognised shipping fairway to the operational
area is ~48 km to the east (Figure 4-10). Very little vessel traffic has been recorded in the
operational area.

Appendix D describes shipping activity in the EMBA.

Stakeholder Consultation

SapuraOMV understands that retaining a social licence to operate depends on the development
and maintenance of positive and constructive relationships with a comprehensive set of
stakeholders in the community, government, non-government and business sectors.

SapuraOMV is committed to engaging with relevant persons, organisations and communities
throughout the process of developing this EP and throughout the Activity in an open and honest
manner. SapuraOMV strives to be transparent during consultation with relevant persons or
organisations, sharing information freely to demonstrate a commitment to transparency.
SapuraOMV has considered all feedback received from relevant persons or organisations for
incorporation into this EP.

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 37



As required under Regulation 11A of the OPGGS(E)R, this Section demonstrates that sufficient
information and an appropriate level of consultation was undertaken with relevant persons or
organisations throughout the course of preparing this EP.

51 Regulatory Requirements and Guidelines

Regulation 11A (1) of the OPGGS(E)R identifies five groups of relevant persons who must be
consulted in the course of preparing an EP:

1. Each department or agency of the Commonwealth to which the activities to be carried out
under the EP, or the revision of the EP, may be relevant;

2. Each department or agency of a State or the Northern Territory (NT) to which the activities
to be carried out under the EP, or the revision of the EP, may be relevant;

3. The department of the responsible State Minister, or the responsible NT Minister;

4. A person or organisation whose functions, interests or activities may be affected by the
activities to be carried out under the EP, or the revision of the EP; and

5. Any other person or organisation that the titleholder considers relevant.

In developing the EP and the stakeholder consultation process, SapuraOMV referred to guidance
documents from NOPSEMA and other relevant stakeholders as follows:

* NOPSEMA

— GN1488 — Qil pollution risk management — February 2018 (Rev2);

— GN1785 - Petroleum activities and Australian marine parks — July 2018 (RevO0);
— GN1344 — Environment plan content requirements— April 2019 (Rev4);

— GL1721 - Environment plan decision making — November 2019 (Rev6);

— NOPSEMA Bulletin #2 - Clarifying statutory requirements and good practice consultation
— November 2019; and

— GL1887 — Consultation with Commonwealth agencies with responsibilities in the
Commonwealth marine area —December 2019 (Rev0).

s AFMA

— Petroleum  industry  consultation  with  commercial fishing  industry -
https://www.afma.gov.au/sustainability-environment/petroleum-industry-consultation.

e DAWE

— Fisheries and the Environment — Offshore Petroleum and Greenhouse Gas Act 2006 -
https://www.agriculture.gov.au/fisheries/environment/opgga; and

— Offshore Installation Biosecurity Guide — February 2019 (Rev1.3).
e DPIRD

— Guidance statement for oil and gas industry consultation with the Department of
Fisheries — Fisheries Occasional Publication No. 113, 2013.

e DoT

— Offshore Petroleum Industry Guidance Note for Marine Oil Pollution: Response and
Consultation Arrangements — Objective Number: A13836621 July 2020 (Rev5.0).

e DMIRS

— Consultation Guidance Note (For the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009). Department of Mines and Petroleum. April 2012.
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5.2 Consultation Approach

The following approach was used in the consultation process for this EP:

e |dentification of relevant persons;

e  Consultation with relevant persons;

e Assessing and managing relevant matters, objections and claims; and
e Ongoing consultation.

These elements are discussed further in the following Sections.

5.3 Identification of Relevant Persons

The relevant persons identification process commenced in January 2020. Identification of relevant
persons was based on the collective experience of the project team together with desktop
identification and analysis, with consideration of the proposed area of operations and potential
impacts and risks. The list was also benchmarked with similar projects within close proximity of
the operational area. This facilitated the development of a stakeholder register, which was further
refined and continues to be reviewed and updated as the Activity planning progresses.

For the stakeholder consultation process for this EP, SapuraOMYV refined the relevant persons
list based on ‘NOPSEMA Bulletin #2 Clarifying statutory requirements and good practice
consultation’ (NOPSEMA, 2019b). The stakeholder list for this EP was refined to include the
following:

e  Statutory agencies with responsibility or jurisdiction in the operational area or adjacent State
waters that may be affected by the Activity;

e  Marine user groups and interest groups active in the operational area (commercial fishers,
other oil and gas producers, merchant shipping, etc); and

e  Other stakeholders that may have an interest in the operational area.

The need to consult with fisheries licence holders was determined through review of catch data
(e.g. FishCube) as well as consultation with AFMA, for Commonwealth managed fisheries,
DPIRD, for WA State managed fisheries, and the relevant commercial fisher's industry
associations.

It is acknowledged that the stakeholder environment can be dynamic. Therefore, new
stakeholders may emerge and existing stakeholder concerns may change over the planning and
implementation of the Activity. SapuraOMV’s stakeholder register is updated as required, which
allows for ongoing stakeholder identification and to support the management of stakeholder
relationships regarding the Activity.

Currently identified stakeholders for this Activity and an assessment of their relevance under the
OPGGS(E)R is provided in Table 5-1.

Table 5-1 Assessment of relevance of identified stakeholders for the
Activity

Stakeholder OPGGS(E)R Relevance Relevance to the Activity

Commonwealth government departments/ agencies

Australian government agency responsible for
managing Commonwealth fisheries. AFMA is a
Considered relevant person relevant agency where the Activity has the
under Regulation 11A (1) (a) potential to impact fisheries resources. The
operational area intersects with management
areas for Commonwealth managed fisheries.

Australian Fisheries
management Authority
(AFMA)
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Stakeholder OPGGS(E)R Relevance Relevance to the Activity

Australian Hydrographic
Office (AHO)

Australian Maritime Safety
Authority (AMSA)

Department of Agriculture,
Water and the Environment
(DAWE)

Department of Foreign
Affairs and Trade (DFAT)

Department of Industry,
Science, Energy and
Resources (DISER)

Director of National Parks
(DNP)

National Offshore
Petroleum Title
Administrator (NOPTA)

Considered relevant person
under Regulation 11A (1) (a)

Considered relevant person
under Regulation 11A (1) (a)

Considered relevant person
under Regulation 11A (1) (a)

Considered relevant person
under Regulation 11A (1) (a)

Considered relevant person
under Regulation 11A (1) (a)

Considered relevant person
under Regulation 11A (1) (a)

Considered relevant person
under Regulation 11A (1) (a)

State government departments/ agencies

Department of Biodiversity,
Conservation and
Attractions (DBCA)

Department of Mines,
Industry Regulation and
Safety (DMIRS)

Department of Transport
(DoT)

DPIRD

Considered relevant person
under Regulation 11A (1) (b)

Considered relevant person
under Regulation 11A (1) (c)

Considered relevant person
under Regulation 11A (1) (b)

Considered relevant person
under Regulation 11A (1) (b)

Commercial fisheries — Commonwealth managed

Australian government agency responsible for
publishing and disseminating nautical charts
and other information required for navigational
safety, including the distribution of Notice to
Mariners.

Statutory agency for maritime safety, protection
of the marine environment and preventing and
combatting ship-sourced pollution in the marine
environment in Commonwealth waters. AMSA is
a relevant agency when proposed offshore
activities may impact on the safe navigation of
commercial shipping in Australian waters.

Responsible for implementing Commonwealth
policies and programs for protecting and
strengthening agriculture, water resources, the
environment and Australia’s heritage. DAWE is
considered a relevant person because of its
interest in protected marine fauna and
biosecurity matters such as introduction of
invasive marine species (IMS) that may be
relevant to the Activity.

Responsible for promoting and protecting
Australia’s interest internationally. Responsible
if the Activity poses ail spill risk that could impact
international jurisdictions.

Statutory authority responsible for providing
policy advice on matters relating to exploration,
investment, management and development of
energy resources.

Statutory  authority  for  administration,
management and control of Commonwealth
marine reserves (CMR). Relevant person for:

e An activity or part of the activity is within the
boundaries of a proclaimed CMR.

e Activities proposed to occur outside a
reserve that may impact on the values within
a CMR.

e An environmental incident that occurs in
Commonwealth waters surrounding a CMR
and may impact on the values within the
reserve.

Responsible for the day-to-day administration of
petroleum and greenhouse gas titles in
Commonwealth waters of Australia.

Responsible for management of State marine
parks and reserves and protected marine fauna
and flora.

Responsible for the management of offshore
petroleum activities in the adjacent State waters.

Responsible for oil pollution response in State
waters. QOil spill modelling for the Activity
predicts potential impacts to State waters from a
loss of well control spill.

Responsible for managing State fisheries.
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Stakeholder OPGGS(E)R Relevance Relevance to the Activity

Southern Bluefin Tuna
Fishery

Western Tuna and Billfish
Fishery

Western Skipjack Fishery

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulation 11A (1)

Commercial fisheries — State managed

Abalone Managed Fishery

Mackerel Managed Fishery
(Area 2)

Marine Aquarium Fish
Managed Fishery

Onslow Prawn Managed
Fishery

Pearl Oyster Managed
Fishery

Pilbara Demersal Scalefish
Fisheries

e Pilbara Fish Trawl
(Interim) Managed
Fishery

¢ Pilbara Trap Managed
Fishery

e Pilbara Line Fishery

South West Coast Salmon
Fishery

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Not considered relevant person
under Regulations 11A (1)

Fishery management area overlaps with
operational area, however consultation with
AFMA, Western Australian Fishing Industry
Council (WAFIC) and the Australian Southern
Bluefin Tuna Industry Association (ASBTIA)
confirmed that there is no fishing effort in the
operational area.

Fishery management area overlaps with
operational area, however consultation with
AFMA, WAFIC and Tuna Australia confirmed
that there is no fishing effort in the operational
area.

Fishery management area overlaps with
operational area, however consultation with
AFMA and WAFIC confirmed that this fishery is
inactive.

Fishery management area overlaps with
operational area, however this fishery is diver
based and operates in shallow coastal waters
(<20 m). A review of DPIRD FishCube data and
consultation with WAFIC confirmed that there is
no fishing effort in the operational area.

Fishery management area overlaps with
operational area, however review of DPIRD
FishCube data and consultation with WAFIC
confirmed that there is no fishing effort in the
operational area.

Fishery management area overlaps with
operational area, however this fishery is diver
based and operates in shallow waters. A review
of DPIRD FishCube data and consultation with
WAFIC confirmed that there is no fishing effort
in the operational area.

Fishery management area overlaps with
operational area, however review of DPIRD
FishCube data and consultation with WAFIC
confirmed that there is no fishing effort in the
operational area.

Fishery management area overlaps with
operational area, however this fishery occurs
predominantly in coastal waters. A review of
DPIRD FishCube data and consultation with
WAFIC confirmed that there is no fishing effort
in the operational area.

Fishery management area overlaps with
operational area, however review of DPIRD
FishCube data and consultation with WAFIC
confirmed that there is no fishing effort in the
operational area.

Fishery management area overlaps with
operational area, however this fishery occurs
around the coast. A review of DPIRD FishCube
data and consultation with WAFIC confirmed
that there is no fishing effort in the operational
area.
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Stakeholder OPGGS(E)R Relevance Relevance to the Activity

Specimen Shell Managed Not considered relevant person
Fishery under Regulations 11A (1)

West Coast Deep Sea
Crustacean Managed
Fishery

Not considered relevant person
under Regulations 11A (1)

Industry representative bodies

Australian Petroleum
Production & Exploration
Assaciation (APPEA)

Considered relevant person
under Regulation 11A (1) (e)

Australian Southern Bluefin
Tuna Industry Association
(ASBTIA)

Considered relevant person
under Regulation 11A (1) (e)

Commonwealth Fisheries Considered relevant person

Assaciation (CFA) under Regulation 11A (1) (e)
Pearl Producers Considered relevant person
Association (PPA) under Regulation 11A (1) (e)

Not considered relevant person

BTSS! under Regulation 11A (1)

Considered relevant person

VA A PTEEY under Regulation 11A (1) (¢)

Western Australian Fishing Considered relevant person
Industry Council (WAFIC) under Regulation 11A (1) (e)

Adjacent permit operators

BP Developments Australia Considered relevant person
Pty Ltd (BP) under Regulation 11A (1) (d)

Mobil Australia Resources Considered relevant person
Company Pty Ltd (Mobil) under Regulation 11A (1) (d)

Woodside Energy Limited Considered relevant person
(Woodside) under Regulation 11A (1) (d)

Other interested parties

Not considered relevant person
Charter Boat Operators under Regulation 11A (1)
. . Not considered relevant person
Conservation Council WA under Regulation 11A (1)
International Fund for Considered relevant person
Animal Welfare (IFAW) under Regulation 11A (1) (e)

Considered relevant person

U CETESS SPEED] under Regulation 11A (1) (e)

Ningaloo Coast World
Heritage Advisory
Committee (NCWHAC)

Considered relevant person
under Regulation 11A (1) (e)

Fishery management area overlaps with
operational area, however this fishery occurs in
coastal waters. A review of DPIRD FishCube
data and consultation with WAFIC confirmed
that there is no fishing effort in the operational
area.

Fishery management area overlaps with
operational area, however this fishery is
concentrated in water depths >150 m. A review
of DPIRD FishCube data and consultation with
WAFIC confirmed that there is no fishing effort
in the operational area.

Representative body for oil and gas explorers
and producers in Australia.

Represents the interest of the southern bluefin
tuna industry.

Representative body for Commonwealth
fisheries. The operational area intersects with
management areas for Commonwealth
managed fisheries.

Peak representative organisation of the
Australian South Sea Pearling Industry.

Represent interests of WA recreational fishers.
No recreational fishing likely takes place in the
operational area given the distance from shore.

Represents the interest of western tuna and
billfish fishery.

Represents the interest of commercial fishers
with licences to fish in State waters.

Operator for permit WA-359-P.

Operator for permit WA-17-L.

Operator for permits WA-28-P, WA-53-L and
WA-16-L.

Given the distance of the operational area from
shore, charter boats are not likely to be present
or active in the operational area.

Projects of concern are those occurring on land
in WA and in State waters only.

Actively involved in marine conservation and
research projects including reducing impacts of
noise from oil and gas operations on marine life.

Actively involved in the protection of the WA'’s
coastal waters.

Requested to be consulted for activities that
may be of relevance to the Ningaloo Coast
World Heritage Area.
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54 Consultation with Relevant Persons for this EP

The consultation program developed as part of this EP has included provision of project
information to, and seeking to enter into a dialogue with, all relevant stakeholders, to identify and
understand how the proposed Activity may impact on their interests and to gain feedback and
input to the assessment and management of potential impacts and risks. The consultation
program for this EP included the following:

e Introductory project communications (including the Kanga-1 Project Fact Sheet — January
2020 and covering letter or email as appropriate) sent on 28 January 2020 to stakeholders
initially identified through the stakeholder identification process. The communication
materials sent out during this consultation included an overview of the proposed exploration
drilling Activity and an invitation to provide input to the project risk assessment process.

e A follow-up project communication email (including the Kanga-1 Project Fact Sheet — June
2020) sent on 3 June 2020 to stakeholders initially identified in January 2020 and a few
additional stakeholders identified as relevant to be consulted. The communication materials
sent out during this consultation, provided updated details on the proposed exploration drilling
Activity, associated impacts/risks and proposed management that were identified during the
environmental impact identification (ENVID) workshop*.

e Stakeholders were encouraged to provide feedback via a dedicated project email address
and contact number. Consideration was given to all responses and feedback from
stakeholders received prior to submission of the EP, with the provision of additional or
clarifying information to stakeholders as needed.

The communications materials developed for this project, including the fact sheets, covering
letters and emails, are presented in Appendix E. The contents of the fact sheets provided to
relevant persons included:

e A summary of the background to the Activity, including SapuraOMV’s role and the EP
process;

e The location of the Activity, including coordinates and maps;
e A summary of the proposed Activity, including anticipated timing and duration;

e A summary of the key environmental considerations and the key management measures that
SapuraOMYV proposes to put in place to minimise potential impacts and risks; and

e Contact details to facilitate providing input and feedback, and to obtain further information.

All records of consultation with stakeholders are maintained by SapuraOMV in a stakeholder
register.

5.5 Reasonable Time

To ensure relevant persons or organisations were allowed adequate opportunity to consider the
information provided, the first fact sheet was sent out in January 2020 allowing over six months
for relevant persons or organisations to respond prior to submission of the EP. All responses from
stakeholders were promptly replied to. A follow up fact sheet was provided over six weeks prior
to submission of the EP, and again any feedback replied to promptly. Several relevant persons
or organisations did not reply to consultation attempts or replied only to acknowledge receipt of
the project fact sheet(s) with no feedback on the Activity. Follow up emails and/or phone calls to
select stakeholders were undertaken to confirm receipt of fact sheets and/or encourage

4 Kanga-1 Project Fact Sheet — April 2020 was sent to stakeholders on 21 April 2020 and included details of the pre-drilling site survey
Activity that was covered in a seperate EP and is therefore not discussed further here.
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responses to information provided. SapuraOMV considers that a reasonable time period for
consultation has been provided to all relevant persons and organisations.

5.6 Outcomes

SapuraOMV is satisfied that it has provided sufficient information, time and opportunity to allow
relevant persons and organisations to make an informed assessment of the possible impacts and
risks of the Kanga-1 exploration well Activity on their functions, interests or activities. In the
context of the nature and scale of the Activity, the environmental sensitivities and values of the
area (Section 4 and Appendix D), and the outcomes of the impact and risk assessments in
Sections 7 and 8, SapuraOMV is satisfied that no further attempts to contact relevant persons or
organisations to the Activity who have not responded so far is required. Those stakeholders who
have responded and wish to be kept informed during the ongoing consultation process, will
receive update notifications at key milestones (e.g. clarification of mobilisation timing prior to
commencement of operations, on completion of the Activity). Those who have not responded will
be consulted with if they choose to contact SapuraOMV based on information provided through
past notifications.

5.7 Managing Relevant Matters, Objections and Claims

During the stakeholder consultation process, all correspondence received from stakeholders was
assessed by SapuraOMYV for information that may be relevant to the Activity, or for objections or
claims that may be of merit. The following categories were used in the assessment of merit/
relevance of objections or claims:

e Objection or claims with merit - An objection or claim raised that is relevant to both the
planned Activity and the stakeholders function, activities or interest. The matter is considered
to be of merit if there is a reasonable/ scientific basis for related effects or impacts likely to
occur and/ or there is reasonable basis for the matter to be addressed in the EP;

e  Obijection or claims without merit - An objection or claim raised that may be relevant to the
planned Activity or the stakeholders function, activities or interest, but with no credible or
scientific basis;

¢ Relevant matter - A matter raised that does not fit the description for claims or concerns with/
without merit. However, it is considered a matter relevant to the planned Activity and
comprises a request to SapuraOMV for further relevant information, or provides SapuraOMV
with information that may be relevant to the Activity or the EP; and

* Irrelevant matter - A matter raised that does not relate to the planned Activity or the
stakeholder's function, interest or activities being affected by the Activity. Irrelevant matters
may also be general with no specific issues.

Relevant matters, objections or claims with merit are addressed by SapuraOMV in this EP.
SapuraOMYV also responded to all objection and claims via email and advised the stakeholder of
how any issue raised was addressed in the EP. Stakeholders were also encouraged to provide
further feedback on the Activity.

5.8 Consultation Results

A summary of all consultation undertaken with relevant persons or organisations, and the full
assessment of relevance and merit of any feedback, are provided in Table 5-2. The actual record
of correspondence is provided in a ‘Sensitive Information Report’ that is submitted to NOPSEMA
separate to this EP.
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Table 5-2 Consultation summary for Activity

Stakeholder

Summary of stakeholder and titleholder correspondence, and any objections and claims made

Commonwealth government departments/agencies

AFMA

AHO

AMSA

AFMA was contacted on 15 January 2020 with details on the Activity and operational area and to enquire if the following
fisheries that overlap the operational area were active:

e  Southern Bluefin Tuna Fishery
e Western Tuna and Billfish Fishery
e  Western Skipjack Fishery
AFMA responded on 29 January 2020 confirming no active fishing in the operational area in the last 12 months.

AFMA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

AFMA was provided the Kanga-1 Project Fact Sheet - April 2020 via email on 21 April 2020.

AFMA responded on 22 April 2020 suggesting SapuraOMV consults with fishers licenced in the operational area either
directly or via relevant fishing industry associations.

SapuraOMV responded on 5 May 2020 confirming that the relevant fishing industry associations had been contacted.
AFMA was contacted on 1 May 2020 to enquire if there has been any fishing in the operational area in the last 5 years.
AFMA responded on 8 May 2020 advising of no fishing activity in the operational area in the last 5 years.

AFMA was provided the Kanga-1 Project Fact Sheet - June 2020 via email on 3 June 2020.

AHO was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

AHO acknowledged receipt of information on 7 February 2020.

AHO was provided the Kanga-1 Project Fact Sheet - April 2020 via email on 21 April 2020.

AHO acknowledged receipt of information on 22 April 2020.

AHO was provided the Kanga-1 Project Fact Sheet - June 2020 via email on 3 June 2020.

AHO acknowledged receipt of information on 4 June 2020.

AMSA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

AMSA responded on 29 January 2020 advising:

e The Master should notify AMSA’s Joint Rescue Coordination Centre (JRCC) for promulgation of radio-navigation
warnings at least 24-48 hours before operations commence. JRCC will also need to be advised when operations
start and end.

Assessment of stakeholder objections
and claims

Relevant matter — considered when deciding

the level of consultation required for
Commonwealth  Fisheries.  SapuraOMV
consulted with relevant fishing industry

associations.

No objections/ claims with merit raised.
SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

Relevant matter — AMSA notification included
in Section 7.1 of the EP. Vessel traffic map
presented in Figure 4-10.
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Stakeholder Summary of stakeholder and titleholder correspondence, and any objections and claims made Rl o;nséacljz?nﬁlsder Bl DB NES

DAWE

DFAT

DISER

DNP

e  SapuraOMYV should contact the AHO no less than four working weeks before operations with details relevant to the
operations. The AHO will promulgate the appropriate Notice to Mariners (NTM), which will ensure other vessels are
informed of activities.

e To obtain a vessel traffic plot showing Automatic Identification System (AlS) traffic data for the area of interest,
please visit AMSA'’s spatial data gateway and Spatial @ AMSA portal to download digital data sets and maps.

AMSA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

AMSA was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

DAWE was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

DAWE was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

DAWE was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

DAWE responded on 4 June 2020 noting the information provided. DAWE requested to be informed of future developments
relating to this Activity. DAWE also advised that AFMA and the relevant fishing associations operating in Commonwealth
fisheries be consulted throughout the Activity.

SapuraOMV responded on 8 June 2020 assuring DAWE that they will be informed on future developments relating to this
Activity. SapuraOMV also confirmed that AFMA and the relevant fishing associations have been contacted.

DFAT was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

DFAT was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

DFAT was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

No response received to date.

DISER was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

DISER was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.
DISER was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.
No response received to date.

DNP was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the Activity
via email on 28 January 2020.

DNP responded on 2 February 2020 advising that the planned activities do not overlap any AMPs and therefore there are
no authorisation requirements from DNP. To assist in the preparation of an EP for petroleum activities that may affect AMPs,
NOPSEMA and Parks Australia have developed and published a guidance note that outlines items to consider and evaluate.
In preparing the EP, SapuraOMV is to consider the AMPs and their representativeness. SapuraOMYV is to ensure that the
EP:

Relevant matter — consultation with AFMA and
fishing associations relevant to the
Commonwealth fisheries overlapping the
operational area was undertaken.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

Relevant matter — Australian marine parks and
Management Plans relevant to the Activity are
discussed in Section 4.6.2.3 of the EP.

Emergency response reporting requirements
have been included in Section 3.2 of the
Kanga-1 Exploration Well OPEP for a Crude
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Stakeholder

Summary of stakeholder and titleholder correspondence, and any objections and claims made

e |dentifies and manages all impacts and risks on AMP values (including ecosystem values) to an acceptable level
and considers all options to avoid or reduce them to ALARP.

o Clearly demonstrates that the Activity will not be inconsistent with the management plan.
DNP advised that:
e  The Northwest Marine Parks Network Management Plan 2018 came into effect on 1 July 2018 and provides further
information on values for Cartier Island, Ashmore Reef and Kimberley marine parks.
e AMP values are defined into four categories: natural (including ecosystems), cultural, heritage and socio-economic.
e Information on the values for AMPs is located on the Australian Marine Parks Science Atlas.

DNP confirmed that no further notification of progress made in relation to the Activity was required unless details regarding
the Activity changes and results in an overlap with or new impact to an AMP, or for emergency response.

In regards to emergency response, DNP advised:

e They should be made aware of oil/ gas pollution incidents that occur within an AMP or are likely to impact on an
AMP as soon as possible.

e Notification should be provided to the 24 hour Marine Compliance Duty Officer and should include:
—  Titleholder details.
—  Time and location of the incident (including name of AMP likely to be affected).

—  Proposed response arrangements as per the Oil Pollution Emergency Plan (eg. dispersant, containment,
etc.).

—  Confirmation of providing access to relevant monitoring and evaluation reports when available.
—  Contact details for response coordinator.

SapuraOMV responded on 12 March 2020 thanking the DNP for confirming that no authorisation from the DNP is required
to undertake the Activity and that no further notification of progress made in relation to the Activity is required, unless there
is a change to the Activity that would result in an overlap with, or new impacts to a AMP or for emergency response purposes.

DNP was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020. O

DNP responded on 15 May 2020 in the same manner as 2 February 2020 with the additional comments: The Northwest

Marine Parks Network Management Plan 2018 came into effect on 1 July 2018 and provides further information on values
for Montebello Marine Park.

SapuraOMYV responded to thank DNP for providing the feedback on 18 May 2020.
DNP was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

DNP responded on 10 June 2020 confirming that the advice provided on 15 May 2020 is still current and that they do not
need further notification on the progress made in relation to the Activity unless details regarding the Activity change and
result in an overlap with or new impact to a marine park, or for emergency responses.

Assessment of stakeholder objections
and claims

Oil Spill (Doc No.: AU-HSE-KG1-EX-PLN-037)
(Appendix F).
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Stakeholder Summary of stakeholder and titleholder correspondence, and any objections and claims made Rl o;nséacljz?nﬁlsder Bl DB NES

NOPTA

NOPTA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

NOPTA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.
NOPTA was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.
No response received to date.

State government departments/agencies

DBCA

DMIRS

DoT

DBCA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

DBCA responded on 3 February 2020 advising that DBCA has no comments in relation to its responsibilities under the
Biodiversity Conservation Act 2016 and the Conservation and Land Management Act 1984. DBCA advised SapuraOMV to
continue to provide notifications to them.

DBCA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

SapuraOMV contacted the DBCA on 26 May 2020 via telephone to enquire if the DBCA had comments/ feedback about the
Kanga-1 Activity based on the latest fact sheet. DBCA advised that they typically only respond to the first email from an
operator and provide their comments/ feedback then. Follow-up emails or subsequent provision of information from an
operator will usually not be responded to unless the DBCA wanted to raise a matter that was not raised in the initial email
from them.

DBCA was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

DMIRS was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

DMIRS was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

DMIRS was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

No response received to date.

DoT was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the Activity
via email on 28 January 2020.

DoT responded on 5 February 2020 advising that if there is a risk of a spill impacting State waters, the DoT is to be consulted
as outlined in the DoT Offshore Petroleum Industry Guidance Note — Marine Oil Pollution: Response and Consultation
Arrangements (September 2018).

DoT was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

DoT was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

DoT responded on 9 June 2020 advising they had no further comments than was already provided in February 2020.
DoT provided with OPEP RevO0 on 2 July 2020.

DoT responded with review comments on OPEP Rev0 on 12 August 2020.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

Relevant matter — DoT consulted as per the
DoT Offshore Petroleum Industry Guidance
Note — Marine Oil Pollution: Response and
Consultation Arrangements (September 2018;
updated July 2020 during consultation).
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Stakeholder

DPIRD

Summary of stakeholder and titleholder correspondence, and any objections and claims made

DoT provided with response to address review comments on 24 August 2020.

DoT responded on 1 September 2020 advising that they did not have futher queries and requested for a finalised version of
the OPEP.

DPIRD was contacted on 14 January 2020 to request FishCube data for 2015-2019.

DPIRD responded on 15 January 2020 advising the following:
e Datafor 2019 is yet to be finalised and therefore DPIRD proposed providing FishCube data for 2014 — 2018 instead.

e The data requested is quite specific (5 nm x 5 nm blocks and by the month). This will result in a lot of confidential
data on weight of fish caught as the number of vessels active in the area per month is very low. DPIRD proposed
providing data for the entire 5 years instead.

e There isn’t any fishing activity in the two 5 nm x 5 nm blocks selected, but some fisheries are active within the 60
nm x 60 nm blocks. It seems like the operational area is closed to fishing and therefore it is very unlikely for any
fishing activities to occur there.

SapuraOMV responded to DPIRD on 15 January 2020 advising:
¢ Data from 2014 to 2018 was acceptable given that the 2019 data was yet to be finalised.
e Annual (instead of monthly) data is sufficient.
e |Ifthe area is closed for fishing does that mean that there is no data for the area requested?

DPIRD responded on 15 January 2020 advising that they have no recorded commercial or tour operator fishing activity in
the 5 nm x 5 nm blocks where the operational area is located for years 2014 — 2018.

DPIRD was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

DPIRD was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

SapuraOMYV followed up with DPIRD on 21 April 2020 to enquire if the 2019 fisheries data had become available.
DPIRD responded on 8 May 2020 advising that FishCube has been refreshed with 2019 commercial data.
SapuraOMV responded on 8 May 2020 enquiring if there has been any fishing activity in the operational area in 2019.

DPIRD responded on 11 May 2020 advising that they have no records of commercial or tour operator fishing activity in the
operational area for the year 2019.

DPIRD was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

Industry representative bodies

APPEA

APPEA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

APPEA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

Assessment of stakeholder objections
and claims

Relevant matter — considered when deciding if
State fishers needed to be consulted. The

absence of fishing in the operational area was
discussed in Section 4.7.2.1 of the EP.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
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Stakeholder Summary of stakeholder and titleholder correspondence, and any objections and claims made Rl o;nséacljz?nﬁlsder Bl DB NES

ASBTIA

CFA

PPA

Tuna
Australia

APPEA was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.
No response received to date.

ASBTIA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

ASBTIA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

SapuraOMV contacted ASBTIA on 29 April 2020 via telephone to enquire if they represented the Western Tuna and Billfish
Fishery, as was suggested by an industry member. ASBTIA advised that Tuna Australia was the relevant association and
that the Southern Bluefin Tuna Fishery does not have any fishing activity in the operational area. SapuraOMV contacted
ASBTIA on 30 April 2020 via telephone to confirm they had no concerns about the Activity. ASBTIA confirmed that they did
not have any concerns and that the Southern Bluefin Tuna Fishery does not have any fishing activity in the operational area.
The ASBTIA followed this up with an email on 30 April 2020 and requested that they be removed from the stakeholder list.

CFA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the Activity
via email on 28 January 2020.

CFA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

SapuraOMV contacted CFA on 1 May 2020 via telephone to enquire if CFA had any concerns about the Activity. CFA
confirmed that they did not have any concerns and therefore did not require further consultation on the Activity. CFA enquired
if SapuraOMV has contacted ASBTIA and Tuna Australia who are fishing industry associations who may have interest in the
Activity. SapuraOMV confirmed existing consultation with ASBTIA and Tuna Australia. CFA followed this up with an email
on 1 May 2020.

CFA was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

PPA was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the Activity
via email on 28 January 2020.

PPA was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.
PPA was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.
No response received to date.

SapuraOMV contacted Tuna Australia via email on 29 April 2020 to confirm whether they represented the Western Tuna
and Billfish Fishery, to introduce the Activity and enquire if there was any planned fishing activity in the operational area.
Tuna Australia confirmed they represented the fishery and requested further details so they could discuss any future fishing
activity in the area with their members.

Tuna Australia was provided with Kanga-1 Project Fact Sheet — January 2020 and Kanga-1 Project Fact Sheet — April 2020
via email on 30 April 2020. Tuna Australia responded that the area presented no issues for the fishery as important grounds
are further south. Concern was raised that in the event of a loss of well control during drilling and currents would likely carry
spilled oil south and expose tuna fisheries. Further detail on how a loss of well control incident would be managed was
requested. SapuraOMV provided further information and committed to keeping Tuna Australia informed regarding the
Activity.

any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

Stakeholder will not be consulted further and
will be removed from the stakeholder list for
this Activity.

Relevant matter — request to consult with
ASBTIA and Tuna Australia considered and
undertaken.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

Relevant matter — further information provided
to Tuna Australia on how a loss of well control
incident will be managed. Potential for loss of
well control to affect commercial fisheries
addressed in Section 8.1.
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Stakeholder Summary of stakeholder and titleholder correspondence, and any objections and claims made Rl o;nséacljz?nﬁlsder Bl DB NES

WAFIC

Tuna Australia was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

SapuraOMV contacted WAFIC on 14 April 2020 via email regarding the Activity and that AFMA and DPIRD advised of no
commercial fishing activity in the operational area.

WAFIC contacted SapuraOMV via telephone shortly after the email was sent to request for a map and copy of
correspondence with DPIRD. The information was provided in a follow up email later that afternoon on the 14 April 2020.
SapuraOMV contacted WAFIC on 22 April 2020 via email to determine if they had any comments on the Activity. WAFIC
advised they were busy with COVID-19 initiatives and need more time to reply.

SapuraOMV contacted WAFIC on 12 May 2020 to advise that DPIRD confirmed no commercial fishing activity in the
operational area and CFA’s request that they do not require additional consultation for the Activity.
WAFIC responded on 13 May 2020 and acknowledged that there was no active State or Commonwealth fisheries in the
operational area. WAFIC confirmed that no further consultation is required with the commercial fishing sector. WAFIC
requested SapuraOMV’s acknowledgement of the following and inclusion in the EP:

e No recreational fishing from support/ commercial vessels.

e Understanding of the difference between exclusion zones and cautionary zones amongst SapuraOMV’s staff,
contractors and sub-contractors.

e Communication with all staff about protecting the rights of active commercial fishers on the waters.

SapuraOMV responded to WAFIC on 15 May 2020 to confirm that no further consultation with the commercial fishing sector
is required for the Kanga-1 project. SapuraOMV acknowledged the following:

e There will be no recreational fishing from support/ commercial vessels - this will be reinforced in the EP.

e SapuraOMV will have temporary exclusion zones and cautionary zones in place during drilling, per the AHP20
Mariner's Handbook for Australian Waters, Australian Hydrographic Office (April 2020). Commercial fishing is not
expected in the operational area so it not likely to have any implications to the Activity. As professional mariners,
vessel contractors are aware of the respective requirements.

e Interaction with active commercial fishers is not expected in the operational area. Nevertheless, vessels are
required to abide by Australian maritime law and AMSA guidelines at all times.

WAFIC was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

Adjacent permit operators

BP

Mobil

BP was provided the Kanga-1 Project Fact Sheet - April 2020 via email on 21 April 2020.
BP was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.
No response received to date.

Mobil was provided the Kanga-1 Project Fact Sheet - April 2020 via email on 21 April 2020.

Relevant matter — matters raised that are
relevant to the Activity included in Section 7.1
of the EP.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.
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Stakeholder

Woodside

Summary of stakeholder and titleholder correspondence, and any objections and claims made

Mobil was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.
No response received to date.

SapuraOMYV received consultation material from Woodside on 27 February 2020 in regards to the Greater Western Flank
Phase-3 and Lambert Deep Drilling and Subsea Installation project.

SapuraOMV responded to Woodside on 20 March 2020 to inform them about the upcoming Kanga-1 project.
Woodside was provided the Kanga-1 Project Fact Sheet - April 2020 via email on 21 April 2020.

Woodside was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

No response received to date.

Other interested parties

IFAW

The
Wilderness
Society

NCWHAC

IFAW was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing SapuraOMV and the
Activity via email on 28 January 2020.

IFAW was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.
IFAW responded on 24 April 2020 advising that they have no capacity to respond at present and will respond at a later date.

SapuraOMV contacted IFAW on 1 May 2020 and 18 May 2020 requesting feedback by 19 May 2020 so it could be addressed
during the EP development. SapuraOMV also advised that comments or feedback received at any time prior to or during the
Activity are also welcomed and will be duly considered and responded to.

IFAW was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

No response received to date.

The Wilderness Society was provided the Kanga-1 Project Fact Sheet - January 2020 and a cover letter introducing
SapuraOMV and the Activity via email on 28 January 2020.

The Wilderness Society was provided the Kanga-1 Project Fact Sheet — April 2020 via email on 21 April 2020.

The Wilderness Society was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

No response received to date.

NCWHAC was provided the Kanga-1 Project Fact Sheet — January 2020 and Kanga-1 Project Fact Sheet — April 2020 via
email on 28 April 2020.

NCWHAC was provided the Kanga-1 Project Fact Sheet — June 2020 via email on 3 June 2020.

No response received to date.

Assessment of stakeholder objections
and claims

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.

No objections/ claims with merit raised.

SapuraOMV  considers the level of
consultation to be adequate and will address
any comments from this stakeholder should
they arise in the future.
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5.9 Ongoing Consultation

Ongoing consultation allows for SapuraOMV to maintain a comprehensive view of stakeholder
functions, interests and activities, and provide a forum for enquiries, objections and claims by
relevant persons in the lead up to and during the conduct of the Activity. SapuraOMV has a
process for ongoing stakeholder engagement and any concerns raised by stakeholders
subsequent to this EP submission will be duly considered and addressed. The following will apply
as part of the ongoing consultation process:

e  SapuraOMV will maintain a dedicated email address to enable ongoing communication by
stakeholders throughout the Activity (kanga.australia@sapura-omv.com).

e SapuraOMV will provide notifications to relevant persons at key project milestones in
accordance with Table 5-3.

e |f SapuraOMV becomes aware of a change in the potential to affect a relevant person or
organisation’s functions, interests or activities, or the control measures identified in this EP
are found to be less adequate than currently understood, SapuraOMV will contact the
relevant person(s) concerned and provide sufficient information regarding the change and
provide reasonable time for responses and to address any new concerns that arise.

e |f SapuraOMV becomes aware of the potential to affect a relevant person’s functions,
interests or activities at any time during the Activity that was not identified prior to
commencing the Activity, SapuraOMV will immediately attempt to contact and consult with
the relevant person(s).

e If ongoing consultation identifies a significant new environmental impact or risk, or a
significant increase in an already identified impact or risk, the Management of Change
process (Section 9.4.7) will be triggered.

SapuraOMV will provide updates and advise of any material changes to the Activity if they arise
as planning and implementation processes progress. Notifications/consultations required for this
Activity are outlined in Table 5-3.

Table 5-3 Notifications/ consultations required for the Activity

Stakeholder Purpose of Notification/ Consultation

Notify AMSA'’s Joint Rescue Coordination Centre
(JRCC) prior to commencement of the Activity

Notification/

Consultation Method

with vessel/lMODU details (name, call sign and
Maritime Mobile Service Identity (MMSI)), satellite

Email to:
rccaus@amsa.gov.au

Within 24-48 hours

o S 4 rior to
communication details (including INMARSAT-C . P
and satellite telephone), area of operation and PiEneE el Bl v fﬁg&ﬁcﬁement 2
AMSA requested clearance required from other vessels, 161262306811 Y
and Activity start and end date to allow
promulgation of radio-navigation warnings.
Advise AMSA’s JRCC at completion of the Emailto: ]lg}lrg v?/?rlgt?:lgmpletion
Activity. rccaus@amsa.gov.au of the Activity.
Notify AHO prior to commencement of the Activity Email to: Q:eellf:lSt 4ri;\/rork|r}[g
AHO to allow promulgation of related Notices to datacenfre@hydro gov.au commencepment of
Mariners. the Activity.
~1 week prior to
) i Email to: commencement
Notify DMIRS prior to commencement and after -
DMIRS ty b petroleum.environment@  date and within 1

cessation of the Activity.

dmirs.wa.gov.au

week after cessation
of Activity.
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o : Notification/ .
Stakeholder Purpose of Notification/ Consultation Consultation Method

Notify NOPSEMA of Activity commencement and
completion, using Regulation 29 — Start or end of

NOPSEMA

Other
Stakeholders
(refer to
Section 5.6)

an

activity

notification

form available at:

https://www.nopsema.gov.au/environmentalman
agement/notification-and-reporting/

Notify NOPSEMA of the end of operation of the
EP, using Regulation 25A — End of operation of
environment plan notification from available at:
https://www.nopsema.gov.au/environmentalman

agement/notification-and-reporting/

Notify of key Activity milestones

Email to:

submissions@nopsema.g
ov.au

Email

At least 10 days prior
to commencement
and within 10 days of

completion of
Activity.
At the end of

operation of the EP.

e.g. mobilisation
timing prior to start of
operations, Activity
completion.
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6.

Environmental Impact and Risk
Assessment

In accordance with Regulation 13(5) of the OPGGS(E)R, an environmental risk assessment was
undertaken to evaluate impacts and risks arising from the Activity described in Section 3. This
Section describes the process undertaken by SapuraOMYV to identify, assess and manage all
potential environmental impacts and risks associated with the Kanga-1 exploration well campaign
from planned activities and from unplanned events.

The impact and risk assessment process takes account of the nature and scale of the Activity,
and all potential environmental impacts that may or will occur directly or indirectly from planned
activities (routine) and from unplanned events. In addition, the process demonstrates how the
introduction of appropriate control and management measures will effectively manage potential
impacts and risks to ALARP and acceptable levels.

The outcomes of the assessment are presented in Section 7 for planned activities and Section 8
for unplanned events.

6.1 Assessment Methodology

SapuraOMV’s HSE Management System (HSE-MM-MAN-0001) and Risk Management
Procedure (AU-HS-PRO-001-1.0) sets out the process for a consistent and repeatable approach
to risk management to ensure all hazards and risks associated with operations and project
implementation activities are identified, evaluated, managed, documented and closed out in a
safe, practical and effective manner. Fundamental to the risk management process is that all risks
must be managed to ALARP, and an acceptable level.

The impact and risk assessment process applied to this EP is consistent with the requirements of
the Australian Standards 1SO 31000:2018 Risk Management — Guidelines, and the AS/NZS
Handbook 203: 2012 Managing Environment-Related Risk. The key steps used for the risk
assessment process are shown in Figure 6-1 and described further in Section 6.2.

6.2 Assessment Process

SapuraOMV has followed the process in Figure 6-1 for the environmental impact and risk
assessment, through the following key steps:

e  Establishing the context. This takes into account:

The description of the Activity (Section 3), including the nature and scale of the Activity.
— The relevant corporate policies, standards and systems (Sections 2 and 9).

— The relevant legislation/guidance/guidelines, including species action plans and marine
reserve management plans (Sections 2, 4, Appendix B and Appendix D).

— The existing environment (physical, biological and socio-economic) considering the
environmental values/receptors/sensitivities/attributes in the environment that will, or
may be affected directly or indirectly by the Activity, including potential emergency
conditions, whether resulting from accident or any other cause (Section 4 and Appendix
D).

— The stakeholder context obtained from appropriate consultation with relevant authorities
and other relevant interested persons or organisations (Section 5).

¢ I|dentification of hazards/risks associated with the Activity.

e Identification of the existing control measures in place.
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e Assessment of the impact/risk with existing control measures in place to determine the
inherent risk.

¢ I|dentification and consideration of potential additional control measures to reduce the impacts
and risks to ALARP and acceptable levels.

e Assessment of impacts and risks with any additional control measures in place to determine
the residual risk and evaluate if the risk has been reduced to ALARP and is acceptable.

e Application of further additional control measures if needed.

Scope, Context, Criteria

Risk Assessment
V
Risk
Identification
B
Risk
Analysis
—————]
Risk
Evaluation

v

MONITORING & REVIEW

COMMUNICATION & CONSULTATION

Risk Treatment

RECORDING & REPORTING

Figure 6-1 Risk management process
Source: AS ISO 31000: 2018 Risk Management — Guidelines

6.3 Impact and Risk Identification

An environmental impact identification (ENVID) workshop was held on 20 February 2020. The
ENVID workshop was attended by personnel from different technical disciplines including
SapuraOMV’s HSE and Dirilling Departments, and specialist environmental consultants.

The aim of the workshop was to identify hazards/risks associated with the Activity, identify controls
and management measures to treat the impacts and risks, and to assign a level of risk based on
the consequence (severity) of the impact/risk and the probability of the consequence occurring
(the likelihood). The outcomes of the workshop and agreed actions were recorded.

6.3.1 Determination of Severity of Consequence

Once the potential hazards/risks and environmental receptors are identified, the potential
consequence of any impact is assessed and assigned a rating. Consequence is defined using
the SapuraOMV consequence severity classification (Table 6-1), based on the SapuraOMV risk
matrix.
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Table 6-1 SapuraOMV severity of consequence classification

Indicative Impact

Consequence

Health and
Safety

Classification

Critical

) Fatality.
Permanent
Major disabling
(V) injury and/or
long term off
work.
Injury
requiring
Moderate medical
(l”) treatment,
time off work
or
rehabilitation.
Injury
) requiring
Minor medical
(1 treatment
with no lost
time.
Negllglble Minorinjury-
I0) first aid
treatment.
6.3.2

Security

Massive effect.
Disastrous
consequences: long-term
disruption to rule of law,
general disorder,
extensive property
damage, severe impact
on SEP operations and /
or local community, may
require international
assistance.

Major effect. Serious

consequences: medium-
term disruption to rule of
law, general disorder,

property damage, impact
on SEP operations and /
or local community, may
require state assistance.

Localised effect.
Significant
consequences: short to
medium-term disruption
to law and order, short-
term impact on local
community, property
damage.

Minor effect. Some
consequences: short-term
disruption to law and
order, no impact on local
community, on property
damage.

Slight effect. Few
consequences:
inconvenience through
disruption to legal
process, no impact on
local community or
environment.

Natural Environment

Destruction of sensitive
environmental features. Severe
impact on ecosystem. Very long
(or permanent) term impacts
(restitution time >10 years) on
populations (global or national),
ecosystems or environmentally
sensitive areas of international or
national importance. Regulatory &
high level Government
intervention/action.

Long-term impact (restitution time
1-10 years) on populations
(regional and national
significance), ecosystem and
sensitive environmental features
(e.g. wetlands) of national and
regional importance. Likely to
result in regulatory
intervention/action.

Short-term impact (restitution time
<1 year) on sensitive
environmental features (e.g.
hatchery/spawning ground) of
national or regional importance,
populations (national or regional)
and ecosystems. Medium term
impacts (restitution time 1-3 years)
on populations (local), ecosystems
or environmentally sensitive areas
of local importance. Triggers
regulatory investigation.
Short-term impact (restitution time
<1 year) on fauna, flora, habitat,
populations (local) or
environmentally sensitive areas of
local importance but no negative
effects on ecosystem. Requires
immediate regulator notification.
Temporary impact (restitution time
days to weeks) on fauna/flora,
habitat, aquatic ecosystem or
water resources. No measurable
impact to local populations,
ecosystems or environmentally
sensitive areas of local
importance. Localised, temporary
impact to individual organisms.
Incident reporting according to
routine protocols.

Determination of Likelihood

Reputation/
Govt. /
Community/
Media

Critical impact
on business
reputation /or
international
media
exposure.

Significant
impact on
business
reputation
and/or national
media
exposure.

Moderate to
small impact on
business
reputation.

Some impact
on business
reputation.

Minimal impact
to reputation.

Financial
loss in
excess of
25 million.

Financial
loss from
>20 million
to
25 million.

Financial
loss from
>10 million
to
20 million.

Financial
loss from
25,000 to
10 million.

Financial
loss from 0
to <25,000.

Likelihood is defined as the chance or frequency of the consequence occurring. The likelihood
accounts for the effective implementation of selected control measures. Likelihood is defined with
the SapuraOMYV likelihood descriptors (Table 6-2), based on the SapuraOMV risk matrix.
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Table 6-2 SapuraOMYV likelihood descriptors

Consequence is expected to occur in most circumstances.

AITEBE R . (Occurs about once weekly or more; or around 50 times per year).

Consequence could occur in most circumstances.

Lty E (Occurs once about monthly; or around 12 times per year).
Possible c Consequence has occurred here or elsewhere.
(Occurs once yearly).
. Consequence hasn’t occurred here but could.
Unlikely D .
(Occurs once in 10 years or more).
Remote E  Consequence is extremely unlikely, or never occurred before in industry.

6.4 Impact and Risk Assessment

The environmental impacts and risks for planned activities (routine) and unplanned events
(accidents/incidents) of the proposed Activity in this EP were assessed with the SapuraOMV risk
matrix (Table 6-3). The risk assessment matrix is based on the consequence (the severity of the
impact or the extent of damage, see Section 6.3.1) and the probability (the likelihood, see
Section 6.3.2) of a risk occurring.

Inherent risk levels were determined with standard management and control measures in place
(i.e. legislation, industry standards and codes) in accordance with the SapuraOMV risk matrix
(Table 6-3).

Table 6-3 SapuraOMV risk matrix

Consequence Severity
Negligible Minor Moderate Major Critical
| Il ] \Y, Y

Almost . . .

Likely B 3 (Medium) 3 (Medium) 4 (High) -
Possible C 3 (Medium) 3 (Medium) 4 (High)
Unlikely D 3 (Medium) 3 (Medium)

Remote E

Information used to inform the impact and risk assessment included:

* Proposed exploration well Activity details including equipment, proposed location, timing of
the Activity and environmental aspects (e.g. seabed disturbance) (see Section 3);

e An understanding of the general MODU/vessel activities/operations during the Activity and
the nature and scale of potential impacts and the possible threats to environmental receptors
(physical, biological and socio-economic) (see Sections 3 and 4);

¢ Review of the available scientific literature on the environmental sensitivities in the receiving
environment (see Section 4 and Appendix D);

¢ Modelling of the trajectory and fate of spilled hydrocarbons (Sections 8.1 and 8.2); and

¢ Information from stakeholders obtained during consultation on how their functions, interests
and activities may be affected by the proposed Activity (see Section 5).
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6.5 Control Measures, Environmental Performance Outcomes,
Standards and Measurement Criteria

For each planned activity and unplanned event, a set of control measures, environmental
performance outcomes (EPOs), environmental performance standards (EPSs) and measurement
criteria are identified. These were used to address potential environmental impacts and risks
identified during the risk assessment.

Each term is defined as:

e Control measure: a system, an item of equipment, a person or a procedure that is used as
a basis for managing environmental impacts and risks.

e Performance outcome: a measurable level of performance required for the management of
environmental aspects of an activity to ensure that the environmental impacts and risk will be
of an acceptable level.

e Performance standard: a statement of the performance required of a control measure.

e Measurement criteria: defines how environmental performance will be measured and
determine whether the outcomes and standards have been met.

6.6 Demonstration of ALARP

6.6.1 ALARP Decision Framework

During the impact and risk assessment, appropriate controls and mitigation measures for each
hazard/ risk were identified through relevant legislation, guidelines, codes and standards, together
with professional judgement and experience of participants of the ENVID workshop.

A hierarchy of controls was applied in order to reduce the potential for the identified hazards/risks
to be realised, or if realised, reduce the consequence. Control measures were applied, to
eliminate the hazards/risks, or, if this is not reasonably practicable, to minimise the impacts and
risks to ALARP. Table 6-4 presents the hierarchy of control measures in order of preference for
hazard/risk control (i.e. the most effective measure is to eliminate the hazard/risk completely and
the least effective is to ‘manage’ the hazard/risk with personal protective equipment).

Table 6-4 Hierarchy of control measures

Elimination Remove the risk or hazard completely.

Change the risk for a lower one (e.g. replace a hazardous substance with one which

SUseliL o is less hazardous).

Isolation Isolate people, equipment or the environment from the risk.

Engineer out the risk; redesign the procedures, process or equipment (e.g. re-route

SACINEHANE the source of discharge to a closed drain system).

Implement a process or administrative procedure; or provide instruction or training to

A TSRS personnel to reduce the risk.

Protective Use of protective equipment (e.g. the use of vapour masks).

6.6.2 ALARP Decision Context

In alignment with NOPSEMA’s ALARP Guidance Note (NOPSEMA, 2015), and in addition to
SapuraOMV’'s HSE Management System (HSE-MM-MAN-0001) and Risk Management
Procedure (AU-HS-PRO-001-1.0), SapuraOMV have adopted the framework developed by Oil
and Gas UK (OGUK) (OGUK, 2014) to determine the assessment technique required to

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 59



demonstrate that potential impacts and risks are ALARP (Figure 6-2). Specifically, the framework
provides guidance on the factors that may affect the decision context relating to:

e  Type of activity;
¢ Risk and uncertainty; and
e  Stakeholder influence.

This framework provides appropriate tools, commensurate to the level of uncertainty or novelty
associated with the impact or risk (referred to as the Decision Type A, B or C). Decision types
and methodologies to establish ALARP are as follows:

e Context A decisions —where the risks are relatively well understood, the potential risks are
low, activities are established practice and there is no significant stakeholder interest. In
cases where good practice may not be sufficiently well-defined, engineering risk assessment
may be required to further guide the decision.

e Context B decisions — where there is greater uncertainty or complexity around the activity
and/or risk, the potential impact is moderate or being undertaken in areas of increased
environmental sensitivity, and the activity/risk is generating some concerns from
stakeholders. In this instance established good practice is not considered sufficient and
further assessment is required to support the decision and ensure that the risk is ALARP.

e Context C decisions — typically involve sufficient complexity, high potential impact,
uncertainty or stakeholder interest to require a precautionary approach. In this case, relevant
good practice will still have to be met, additional assessment will be required and the
precautionary approach applied.

Factor A B G
Nothing new or unusual New to the organisation or New and unproven Invention, design,
geographical area development or application
Type of Represents normal business
g Sk Infrequent or non-standard activity Prototype or first use
Activity Well-understood activity ¢ A :
Q > Good practice not well defined or met  No established good practice for whole
‘é’ Good practice well-defined by more than one option activity
=]
Significant uncertainty In risk
Q
9 y ” Risks amenable to assessment using Data or assessment methodologies
c URISkrtandt Risks-are-well understood well-established data and methods unproven
ncertain Uncertainty is minimal
-9 Y bl Some uncertainty No consensus amongst subject matter
s g
experts
-
Q
9 P
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Figure 6-2 Impact and risk-related decision-making framework

6.7 Residual Risk and Impact

Where additional controls are identified that might reduce impacts, the residual risk is then
evaluated and ranked. This iterative risk evaluation process is employed until such time as any
further reduction in the residual risk is not reasonably practicable to implement (i.e. cost is grossly
disproportionate to the environmental benefit gained). At this point, the impact or risk is reduced
to ALARP.
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SapuraOMV requires further detailed review and management consideration of any residual risk
ranking above 3 (Table 6-3). Further, a residual risk ranking of 5 is considered to be intolerable.

6.8 Demonstration of Acceptability

The model used for determining acceptance of residual risk is provided in Figure 6-3. Potential
environmental impacts and risks are only deemed acceptable once all reasonably practicable
alternatives and additional measures have been taken to reduce the potential impacts and risks
to ALARP.

A

UNACCEPTABLE Risk must be reduced (except in
RISK extraordinary circumstances)
. Upper criterion
0
o ALP:RP REGION bl Risk should be reduced where reasonably
» (as ow EI;IS reasonably practicable, taking account of the costs
8 practicable) and benefits of risk reduction
3
=
- Lower criterion
ACCEPTABLE RISK Risk does not need to be reduced

Figure 6-3 Residual risk acceptance model

SapuraOMV considers a range of factors when evaluating the acceptability of environmental
impacts or risks associated with the Activity. This is based on NOPSEMA’s Guidance Note —
Environment Plan Content Requirements Rev 4 (NOPSEMA, 2019c). To define the acceptable
level of impacts and risks in Sections 7 and 8, the following were considered by SapuraOMV:

e Environmental impacts and risks are reduced to ALARP, and residual risk determined to be
between very low (1) and medium (3);

Principles of Ecological Sustainable Development (ESD):

— Decision-making processes should effectively integrate both long and short-term
economic, environmental, social and equity considerations;

— If there are threats of serious or irreversible environmental damage, lack of full scientific
certainty should not be used as a reason for postponing measures to prevent
environmental degradation;

— The principle of inter-generational equity - that the present generation should ensure that
the health, diversity and productivity of the environment is maintained or enhanced for
the benefit of future generations; and

— The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision making.

e Legislative and other requirements (e.g. laws, policies, standards, conventions, statutory
instruments such as recovery plans for threatened species, plans of management for
protected places).

* Internal context where SapuraOMYV policies, standards and procedures have been identified
and implemented.

e External context where societal values and relevant stakeholder objections and claims have
been considered and addressed.

Acceptable levels are evaluated independently of the ALARP process and acceptability criteria
are considered when selecting EPOs that apply to managing a particular impact or risk.

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 61



7. Environmental Assessment for
Planned Activities

This Section provides a description and evaluation of the environmental impacts and risks for
planned (routine) activities using the methodology described in Section 6. During the ENVID
seven hazards specifically associated with planned activities were identified. A summary of the
residual risk rankings determined for each hazard is provided in Table 7-1. Sections 7.1 to 7.7
provide a detailed description and evaluation of the environmental impacts and risks from planned

activities.

Table 7-1 Summary of residual risk rankings for planned activities

Hazard

Section 7.1 — Physical Presence — Interference with Other Marine Users

Consequence

Likelihood

Residual Risk

Timing and location of the Activity; physical presence I C

of the MODU and vessels on site. (Negligible) (Possible)

Section 7.2 — Physical Presence — Seabed Disturbance

Positioning of MODU (spudding/ respudding), drilling I C

activity, vessel mooring and use of ROV. (Negligible) (Possible)

Section 7.3 — Light Emissions

Artificial lighting on the MODU and vessels. | D 1
Underwater lighting associated with ROV operations o )

(if required). (Negligible) (Unlikely) (Very Low)
Section 7.4 — Noise Emissions

Underwater noise generated from operation of | C

MODU, vessel and helicopter activities (engine, . ,

propeller noise, machinery noise, drilling). (Negligible) (Possible)

Underwater noise generated from acoustic downhole Il D

profiling (VSP/checkshot). (Minor) (Unlikely)

Section 7.5 — Atmospheric Emissions

Fuel combustion (marine diesel) to power the MODU | D 1
and vessels and to operate machinery, engines, o ;

mobile/fixed plant and equipment. (Negligible) (Unlikely) (Very Low)
Section 7.6 — Routine Operational Discharges

Discharge of liquid (sewage, bilge water, cooling

water, grey water, desalination brine, oily water and I B

deck drainage) as part of routine MODU and vessel (Negligible) (Likely)

operations.

Section 7.7 — Drilling and Cement Discharges

Discharge of drill cuttings and drilling fluids into the | B

water column and onto the seafloor. (Negligible) (Likely)
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7.1 Physical Presence - Interference with Other Marine Users

Planned Activity

The following activities were identified as having the potential to result in interaction with other marine users in the operational area:

e  Physical presence and movement of the MODU and vessels.

Hazard ldentification

The physical presence of the MODU and vessels in the operational area has the potential to cause disruption or displacement of other marine users, including
shipping, fisheries, and offshore petroleum support vessels in the area. For the duration of the drilling activity, the MODU will be required, under the OPGGS Act,
to maintain a 500 m petroleum safety zone (PSZ). Marine users are permitted within the 4.6 km (2.5 nm) radius cautionary area (centred around the MODU), so
long as they approach and operate with caution, however only authorised vessels are permitted within the PSZ.

A semi-submersible MODU will be towed to site for the exploration well Activity. Once onsite the MODU will be supported by two vessels during drilling operations,
but up to four support vessels during rig positioning and anchor handling operations. The MODU and support vessels will be onsite for ~40 days, possibly extending
in the event of unforeseen circumstances (e.g. need to respud, weather or equipment issues).

The MODU and vessels will operate 24-hours per day, 7 days a week for the duration of the Activity.

Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision
MODU and vessels will be fitted MODU and vessel navigational aids and Benefit outweighs the cost. Control is standard
with lights, signals, AIS communication equipment will enable practice.
transponders and navigation and other marine users to be made aware of Accept
communications equipment, as its presence and position; to reduce the
required by the Navigation Act possibility of interaction.
2012.
Australian Hydrographic Office Notification to AHO will enable them to Benefit outweighs the cost. Control is standard
(AHO) will be informed of the generate navigation warnings (i.e. Notice | practice. Accept
Activity prior to commencement. to Mariners).

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 63



Notification to AMSA'’s Joint Notification to AMSA’s JRCC will enable Benefit outweighs the cost. Control is standard

Rescue Coordination Centre promulgation of radio-navigation warnings. | practice. Accept

(JRCO).

Stakeholder consultation with Communicating information about the Benefit outweighs the cost. Control is standard

relevant stakeholders. Activity to other marine users ensures practice.
they are informed and aware, thereby Accept
reducing the likelihood of interference
occurring.

MODU will be attended by at least | Presence of at least one support vessel Benefit outweighs the cost. Control is standard

one support vessel, who will increase chances of early detection and practice. Accept

monitor the 500 m PSZ around the | warning vessels approaching the

MODU. exclusion zone.

MODU and vessel bridge-watch will | Maintaining constant bridge watch will Benefit outweighs the cost. Control is standard

be maintained 24 hours/ day. assist with early detection of approaching | practice. Accept
vessels.

Environmental Impact Assessment

Tourism and recreational activities are not expected to occur in the operational area given the water depths, lack of seabed features and distance from the
mainland. Consequently, the physical presence of the MODU and support vessels has the potential to impact:

e Shipping; and
e Commercial fisheries

Three Commonwealth and 10 State managed fisheries overlap the operational area (Section 4.7.1). Potential impacts to commercial fisheries may be a temporary
loss of access to fishing grounds when the MODU and vessels are in the operational area, which could potentially result in reduced catches and income.

Automatic Identification System (AIS) data from AMSA indicates that vessel traffic, mainly from offshore petroleum support vessels and local traffic, will be
encountered in the operational area, but the level of shipping traffic is expected to be low (Figure 4-10). Other vessels that might traverse the area will need to
navigate to avoid the MODU (including PSZ) and support vessels, with potential implications for operational costs and schedules.
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The Activity will occur over a relatively short duration (~40 days in total) and the area affected represents only a very small portion of the available area for fishing,
shipping and other petroleum activities. As such, the consequences of potential temporary displacement of other users of the area due to the Activity are expected
to be ‘Negligible (1)'.

Assessment of Likelihood and Inherent Risk Ranking

An analysis of the current fishery closures, historical fishing effort data, fishing methods and consultation feedback (Section 5) has revealed that there has not
been any recent (since 2014) State or Commonwealth managed fishing activity in the operation area (Section 4.7.1). There are no recognised shipping routes in
or near the operational area with the nearest designated shipping fairway located approximately 48 km to the east (Figure 4-10). With the proposed controls, other
users will be aware of the Activity and there are no navigation hazards or restrictions that would obstruct or hinder other vessels from planning a very minor
deviation in route to avoid the MODU/vessels. Allowing for unforeseen changes to plans of potential fishers, the likelihood of impacts on other marine users from
the physical presence and movement of the MODU and vessels in the operational area with standard control measures in place is considered ‘Possible (C)’. The
inherent risk ranking to other marine users is evaluated as ‘Low’ (2).

Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision
Manage timing of the Activity Schedule Activity to avoid sensitive/peak It is not possible to avoid all types of marine
periods of use by other marine users (e.g. | users. Overall, a low predicted impact as the
offshore petroleum support vessels, operational area does not fall within recognised Reject
commercial fishers). shipping route, commercial fishing effort is not
high and Activity duration is short.

ALARP Assessment

There are no alternatives to the use of the MODU and vessels to undertake the Activity. The impact and risk assessment and evaluation has identified a range of
control measures that when implemented are considered to manage the risk of interference to other marine users from the physical presence of the MODU and
support vessels. There are no reasonably practicable additional or alternative control measures to further reduce the risk of interference to other marine users.
Managing the timing of the Activity to avoid sensitive/ peak periods of use by other marine users is not possible as marine users could potentially be in the area all
year round.

SapuraOMV’s stakeholder consultation process is described in Section 5. During EP preparation, details of the Activity have been communicated to relevant
stakeholders as appropriate. In consultation, stakeholders are made aware of the operational area boundaries, the 500 m PSZ around the MODU, and the expected
timing of the Activity. Notice to Mariners and AUSCOAST warnings will be issued prior to commencement of the Activity. The MODU and vessels will maintain
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navigation aids and communication equipment in compliance with industry standards and legislation requirements. Concerns raised by stakeholders regarding the
proposed Activity have been addressed (Section 5).

With the proposed control measures in place, the residual risk ranking of interaction/ interference with other marine users of the area was assessed as ‘Low’ (2),
classified as a Type A decision and cannot be reduced further. With no additional or alternative control measures identified that would offer a net environmental
benefit, the impacts and risks to other marine users are considered to be ALARP.

Residual Risk Summary

Likelihood Residual risk

Consequence

Negligible (1) Possible (C)

Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk
ranking between ‘Very Low (1)’ to ‘Medium (3)?

Yes —risks are reduced to ALARP, and the residual risk ranking is Low (2).

Yes — the Activity was evaluated as having the potential to result in negligible

Is the Activity carried out in a manner consistent with the principles of ESD? : ; ; . ;
consequence, and not result in serious or irreversible environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

standards?
Yes — management consistent with the:
Have legislative and other requirements been met? Industry codes, standards e Safety of Life at Sea (SOLAS) 1974;
and guidelines applied? e Navigation Act 2012; and
e AHP20 Mariner's Handbook for Australian Waters (5™ edition).
Have stakeholder expectations been addressed? Yes — stakeholder expectations have been addressed.

The Activity has been evaluated in accordance with SapuraOMV’s HSE Policy objectives. The presence of the MODU and vessels presents a restricted zone to
other users. However, the impact and risk assessment process indicates that the area of restriction is localised (500 m PSZ), is of short duration (~40 days) and
occurs at a location that is not likely to significantly affect other marine users, given the low fishing activity (absence of fishing effort in the area) and separation
from shipping lanes.

The residual risk ranking was assessed as ‘Low’ (2). On this basis, it is considered that adherence to the environmental performance standards will manage the
impacts and risks to other marine users from the physical presence aspect to an acceptable level.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental
Performance Outcome

Environmental Performance Standard

Measurement Criteria

Responsibility

MODU and vessel
presence / movements
managed to minimise
adverse interference to
other marine users.

Consultation ongoing with all relevant persons as per
Section 5.9 during the Activity.

Ongoing consultation records maintained in
SapuraOMV stakeholder database, including
assessment of feedback and SapuraOMV
response.

SapuraOMV Senior HSE
Specialist

The Australian Hydrographic Office (AHO) will be
notified no less than 4 working weeks before
operations commence for the promulgation of related
notices to mariners.

Email records confirm AHO notified in the
required timeframe prior to commencement of
operations.

SapuraOMV Senior HSE
Specialist

Notification will be provided to AMSA’s JRCC for
promulgation of radio-navigation warnings 24-48
hours before operations commence, including
following information:

® Vessel details, including name, call sign and
Maritime Mobile Service Identity (MMSI);

e Satellite communications details, including
INMARSAT-C and satellite telephone;

® Area of operation;
® Requested clearance from other Vessels; and
* Notification of operations start and end.

Email records confirm AMSA notified in the
required timeframe prior to commencement of
operations.

MODU OIM
Vessel Masters

SapuraOMV Senior HSE
Specialist

MODU will be attended by at least one support
vessel, who will monitor the 500 m PSZ around the
MODU.

Daily drilling reports demonstrate at least one
support vessel in operational area to enforce
exclusion zone.

Vessel Masters

MODU OIM

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 67




MODU and vessels will be fitted with lights, signals, Records (e.g. OVID/CMID) confirm that MODU OIM

AIS transponders and navigation and required navigation equipment is fitted to Vessel Masters
communications equipment, as required by the MODU and vessels to ensure compliance with

Navigation Act 2012. the Navigation Act 2012.

MODU and vessel bridge-watch will be maintained MODU/Vessel Bridge Logbook. MODU OIM

24 hours/ day to assist with early detection of
approaching vessels.

Vessel Masters
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7.2 Physical Presence - Seabed Disturbance

Planned Activity

The following activities were identified as having the potential to result in seabed disturbance:
e Positioning of the MODU (anchors and chains) at the Kanga-1 well location;
e ROV activities (if required);
e Support vessel anchoring (if required); and

e Well spudding and re-spudding (if required).

Hazard ldentification

As described in Section 3.2.2, the MODU will be secured to the seabed through a series of anchors and anchor chains, which for a typical moored semi-
submersible MODU in ~147 m water depth results in up to 4,800 m? of benthic habitat in the operational area that may be disturbed. Should drilling difficulties
arise and a re-spud is required, this area could double.

Well spud activities will result in the disturbance of an area of approximately 20 m? around the well. The pre-spud ROV survey of the well site may result in
localised and temporary scouring of the seabed and some increased turbidity, should the ROV pass in close proximity to the seabed, resulting in mobilisation
of finer fractions of seabed sediments. The extent of this footprint is likely to be minimal, but as a conservative measure, an estimate of seabed disturbance
is ~4 m?,

Seabed disturbance from vessel anchoring operations is predicted to be highly localised and will be restricted to the vessel anchor and chain. Anchoring is
expected to have a footprint of up to 1,300 m?, including physical disturbance to the seabed associated with the chain as the vessel swings while at anchor
(chain drag) (NERA, 2018a). Total disturbance from vessel anchoring is unlikely to exceed 3,900 m? at the designated vessel anchoring area(s).

The total potential extent of the benthic disturbance is expected to be ~0.0087 km? within the 16 km? operational area.
Seabed disturbance from drilling and cement discharges is discussed in Section 7.7.

Seabed disturbance from dropped objects is discussed in Section 8.5.

Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision
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Rig move and positioning plan based on
an approved mooring design.

Anchor installation and retrieval
operations will be managed by
implementation of the plan, based on
the approved mooring design, to ensure
that the mooring lines are installed as
per desigh and the MODU remains on
station and within the operational area.

Benefits considered to outweigh the
negligible costs.

Accept

All anchors and equipment will be
recovered from the seabed upon
completion of the Activity.

The placement of equipment on the
seabed may result in a temporary
disturbance to benthic communities in

Benefits considered to outweigh the
negligible costs.

the operational area. To promote the
recovery and recolonisation of the
seabed, all equipment will be retrieved
at the end of the drilling campaign where
safe and practicable to do so.

Environmental Impact Assessment

There are no known shipwreck sites in the operational area or surrounds. Seabed disturbance during the Activity has the potential to impact:
e Benthic habitats and fauna.

Accept

Anchoring of the MODU and support vessels will result in depressions on the seabed and localised scouring, and direct and indirect impacts to associated
benthic communities and habitats. This may result in direct mortality of benthic fauna within the footprint of the anchor and chain. For vessel anchoring,
disturbance may be exacerbated by movement of the vessel on the anchor line, such as through ‘swinging’ under the influence of wind, tides and currents or
dragging of the anchor and cable; but this is anticipated to have minimal impacts in soft sediments (NERA, 2018a). Depressions left by anchors will remain
viable habitat that would be expected to recolonise with benthic species within weeks to months following removal of the disturbance (Currie and Isaacs,
2005) and gradually infill following retrieval of the equipment through deposition of detrital matter and movement of sediments by water currents.

Placement and retrieval of anchors and the use of the ROV may result in temporary, localised plumes of suspended sediment. NERA (2018a) detailed that
soft sediments suspended into the water column have the potential to affect benthic communities through a decrease in water quality or light penetration near
the seabed. NERA (2018a) surmised that given the hydrodynamics in open ocean areas, the area of decreased water quality is expected to be localised and
temporary, as sediments would settle out of the water column relatively quickly. However, this may result in deposition and potential smothering of marine
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benthic habitat and communities in the immediate vicinity. The seabed in the operational area consists of mud and calcareous clay within an open ocean
area, thus impacts in relation to suspended sediments and deposition would be on a similar localised temporary scale or less as identified by NERA (2018a).

The benthic substrate within the operational area is expected to be made up of unconsolidated soft sediment, predominantly mud and calcareous substrates
and be featureless with no known sensitive seabed features (e.g. reefs, sponge gardens or seagrass meadows) (Section 4.4.5). There are no fauna BIAs or
KEFs that relate to the seabed of the operational area.

The nearest seafloor KEF (Ancient Coastline at 125 m depth contour) is located ~2.6 km south of the operational area at its closest point. Direct impacts to
this KEF are not expected, as any silt plumes generated would have dissipated over this distance in the presence of near-seabed currents, and it is not
expected that sedimentation/smothering impacts would occur to benthic communities.

Given that the Activity is limited to drilling a single well in water depths of ~147 m at a location where the widespread nature of soft sediment in fauna
communities is characteristic of the region (RPS, 2012; Brewer et al. 2007), the potential disturbance is considered highly localised and will not result in a
loss of sensitive or geographically restricted habitats, and the consequences of disturbance are considered to be ‘Negligible (1)’.

Assessment of Likelihood and Inherent Risk Ranking

The likelihood of measurable changes to fauna habitat values within the operational area due the physical presence of the MODU and support vessels with
standard control measures in place is considered ‘Likely (B)’. The inherent risk ranking on seabed disturbance from the Activity is evaluated as ‘Low (2)'.

Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision

No anchoring by MODU Using another form of offshore drilling Use of a jack-up MODU is not possible
unit such as a jack-up MODU, would given the ~147 m water depth of the
eliminate the requirement to place operational area. A jack-up MODU Reject
anchors on the seabed. would still require the placement of

spud cans on the seabed.

Use of dynamic positioning (DP) to hold | Using DP would eliminate the DP not practical in this water depth.
MODU position requirement to place anchors on the Potentially more impacts from Reiect
seabed. underwater noise and increased )

atmospheric emissions.
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No anchoring of vessels within the No anchoring of vessels within the Not practicable. Anchoring may be
operational area operational area would eliminate seabed | required when performing support Reject
disturbance from anchor placement/ vessel duties. Risk is already low.
drag. Benefit does not outweigh the cost.
Use of Vertically Loaded Anchor (VLA) VLA allows uplift at the anchor point Increased disturbance below the
to mitigate MODU ground chain impact | resulting in a reduction to seabed sediment-water interface. Increased
disturbance. turbidity and noise during installation of
VLA into sediment substrata (jetting Reject
into substrate). Additional cost and
schedule implication. Remains
untested in Australia.
Vessel and MODU anchoring locations Reduces the likelihood of anchoring This control measure is achievable and
determined based on previous occurring in areas of high sensitivity. practicable as the site survey is
geophysical and geotechnical survey Assessment of seabed topography already scheduled to occur. Accept
reduces likelihood of anchor drag
leading to seabed disturbance.

ALARP Assessment

The impact assessment and evaluation has identified a range of standard control measures that when implemented are considered to manage impacts and
risks from MODU and vessel anchoring, and other drilling activities. Further opportunities to reduce impacts have been investigated with one additional control
accepted, namely a pre-drilling site survey of the operational area prior to MODU mobilisation. The survey will verify the absence of significant seafloor
features across the operational area thereby reducing the likelihood of measurable changes to ecosystem function or damage/reduction in fauna habitat
values due the physical presence of the MODU and support vessels from ‘Likely (B)’ to ‘Possible (C)’. With the proposed control measures in place, the
residual risk of seabed disturbance was assessed as ‘Low’ (2), classified as Type A decision and cannot be reduced further. With no reasonable additional
or alternative control measures identified that would offer a net environmental benefit, the impacts and risks are considered ALARP.

Residual Risk Summary

Consequence Likelihood Residual risk

Negligible (1) Possible (C)
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Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk Yes —risks are reduced to ALARP, and the residual risk ranking is
ranking between ‘Very Low (1)’ to ‘Medium (3)? Low (2).

Yes — the Activity was evaluated as having the potential to result in
Is the Activity carried out in a manner consistent with the principles of ESD? negligible consequence, and not result in serious or irreversible
environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and

standards? Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

Have legislative and other requirements been met? Industry codes, standards and N/A —no relevant environmental guidelines/legislation regarding the
guidelines applied? environmental management with respect to this Activity.

Have stakeholder expectations been addressed? N/A — no concerns raised.

Use of anchors for offshore mooring of vessels and MODU is standard industry practice, both on the NWS and internationally. With the proposed control
measures in place, and with no sensitive seabed features expected to occur in the operational area, the relatively small area of MODU anchoring seabed
disturbance (between ~4,800 m?, and at worst up to 9,600 m? if a re-spud is required) and possibly support vessel anchoring (up to ~3,900 m?) is a very small
proportion of the habitat in the region. The small area of impact coupled with the short duration of the Activity, the potential consequence of seabed disturbance
on receptors is ranked as ‘Negligible (I)’. Stakeholders have been informed of the proposed Activity, as detailed in Section 5, no concerns have been raised
by stakeholders regarding this hazard/risk. The Activity has been evaluated in accordance with SapuraOMV’s HSE Policy objectives and the residual risk
ranking was assessed as ‘Low’ (2). On this basis, it is considered the adopted control measures appropriate to manage the impacts of disturbance to the
seabed to a level that is acceptable.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental Environmental Performance Standard Measurement Criteria Responsibility
Performance Outcome
Disturbance to the Seabed disturbance from MODU mooring limited to that | Records confirm Rig Move and MODU OIM
seabed is limited to required to ensure adequate MODU station keeping Positioning Plan, based on mooring
planned activities within capacity. design analysis, implemented during
the operational area. anchor deployment.
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All anchors and equipment will be recovered from the ROV ‘as-left’ survey report confirms MODU OIM
seabed upon completion of the Activity, where safe and | recovery of all subsea equipment.
practicable to do so.

Anchoring only to occur in suitable locations selected Pre-drilling site survey report, SapuraOMV Drilling
from pre-drilling site survey. identifying anchoring locations. Manager
Vessel logs demonstrate anchoring Vessel Masters

only at designated location(s).
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7.3 Light Emissions

Planned Activity

The following activities were identified as having the potential to generate light emissions:
o Light spill from safety and navigational lighting on the MODU and vessels; and

e Underwater light from ROV activities (if required).

Hazard ldentification

The MODU and support vessels will have external lighting to facilitate navigation and safe operations. Lighting will be used on the MODU and vessels 24
hours a day for the duration of the Activity (~40 days). Direct light spill on surface waters will be limited to the area directly adjacent to the MODU and support
vessels as they operate within the operational area. Spot lighting may be used on an as-needed basis (e.g. ROV deployment and retrieval). Lighting will
typically consist of bright white lights (i.e. metal halide, halogen, fluorescent), typical of lighting used in the offshore petroleum industry and not dissimilar to
lighting used for other offshore activities in the region, including shipping and fishing. Lighting on the ROV will change underwater ambient light levels up to
several metres from the light source.

The impacts from the MODU and vessels may be:
e Disruption to behaviour and orientation of light sensitive marine fauna (e.qg. turtles and seabirds); and
e Light glow may attract light-sensitive species (e.g. seabirds and fish), in turn affecting predator-prey dynamics.

External lighting is located over the entire MODU, with most external lighting directed towards working areas such as the main deck and drill floor. These
areas are typically lower than 20 m above sea level. The distance to the horizon at which the brighter components of the MODU lighting will be directly visible
can be estimated using the formula:

Horizontal distance (km) = 3.57 x V (height (m))

Using this formula, the approximate distances at which the MODU will be visible at sea level is 16 km (main deck ~20 m above sea level). This distance will
be less for the vessels, as they bridge deck is typically ~5 m above sea level.

Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision
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Lighting will be minimum required for Light spill from unnecessary lighting Good industry practice. Benefits in
safe work conditions and navigational reduced, lowering likelihood of impacts reducing impacts to marine fauna Accept
purposes to the fauna from MODU/vessel lighting. | outweigh the minor costs.

Environmental Impact Assessment

Light emissions during the Activity have the potential to impact:
e Marine turtles;
e Seabirds and migratory shorebirds; and
e Fish and plankton.

There is no known critical habitat within the operational area for EPBC listed species, and no BIAs for these potentially affected fauna. BIAs for whale shark
foraging and pygmy blue whale distribution overlap the operational area, but these species are not expected to be impacted by light emissions.

Marine Turtles

Marine turtles are particularly sensitive to artificial light and it is known to pose a threat to marine turtles as it can disrupt critical behaviours (DoEE, 2017a).
Light pollution reaching turtle nesting beaches is widely considered detrimental owing to its ability to alter important nocturnal activities, including choice of
nesting sites and orientation/navigation to the sea by hatchlings (Witherington and Martin, 2003). Pendoley (2014) found that first time nesting females are
likely to be disturbed by light when they are selecting their first nesting beach, but experienced nesting females are not likely to be disturbed. Furthermore,
Pendoley (2017) concluded there is no biological reason or evidence for light impacts on internesting turtles.

The most significant risk posed to marine turtles from artificial lighting is the potential disorientation of hatchlings following their emergence from nests (Rich
and Longcore, 2006 in EPA, 2010). During this period, light spill onto beaches or into nearshore waters from coastal port infrastructure and ships may ‘entrap’
hatchling swimming behaviour, reducing the success of their seaward dispersion and potentially increasing their exposure to predation via silhouetting
(Salmon et al. 1992).

The National Light Pollution Guidelines states that a 20 km buffer (based on sky glow) to important habitat for turtles should be applied when considering
possible impacts from light (DoEE, 2020). Given the Kanga-1 operational area is located ~122 km away from the nearest turtle nesting beach (Legendre
Island), and the nearest BIA boundary for marine turtles (flatback turtle) is ~46 km to the southeast of the operational area, impacts to adults and hatchlings
are expected to be ‘Negligible (1)’

Seabirds

Studies in the North Sea confirmed that artificial light was the reason that birds were attracted to and accumulated around illuminated offshore infrastructure;
but that migratory birds are attracted to lights on offshore platforms when travelling within a radius of 3—5 km from the light source. Outside this area their

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 76



migratory path will be unaffected (Marquenie et al. 2008). 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 providing artificial shelter for seabirds (Surman, 2002). The light sources
associated with the MODU and vessels may also provide enhanced capability for seabirds to forage at night.

The operational area may be occasionally visited by migratory and oceanic birds, but it does not contain any emergent land that could be used as roosting or
nesting habitat and contains no known BIAs (including feeding) for any species. 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 (DSEWPaC, 2012c). Given
the closest island (Legendre Island) is ~122 km to the southeast, only a small number of seabirds and shorebirds are expected to be affected by artificial light
emissions. Consequently, light emissions from the MODU and/or vessels are unlikely to attract and/or affect the behaviour of large numbers of seabirds. As
such, impacts to seabirds are considered ‘Negligible (1)’

Fish

The response of fish to light emissions varies according to species and habitat. Fish may be directly or indirectly attracted to light emissions in the immediate
vicinity of the MODU and vessels. Experiments using light traps have found that some fish and zooplankton species are attracted to light sources (Meekan
et al. 2001) from up to 90 m away (Milicich et al. 1992). Lindquist et al. (2005) concluded that artificial lighting associated with offshore oil and gas activities
(i.e. platforms) resulted in an increased abundance of clupeids (herring and sardines) and engraulids (anchovies), both of which are known to be highly
photopositive. The concentration of organisms attracted to light results in an increase in food for predatory species, and marine predators are known to
aggregate at the edges of artificial light halos. While the operational area does overlap the foraging BIA of the whale shark, given that a large proportion of
the whale shark’s diet is comprised of krill and other planktonic larvae, it is unlikely that a light source will lead to a significant increase in whale shark
abundance in the vicinity of the MODU and vessels.

During the Activity, light spill onto the surface waters will be localised and confined to immediately adjacent to the MODU and vessels. Fish may be temporarily
attracted to the surface waters to prey on aggregations of plankton and zooplankton. As a result, this may lead to predation by higher predators (e.g. predatory
fish and sharks). Any effects on fish behaviour from lighting is predicted to be short-term and localised. Overall, risks and impacts to fish from light emissions
are considered to be ‘Negligible (1)’ with no long-term impacts on local fish populations.

Overall, impacts and risks to sensitive marine fauna from light emissions are predicted to be ‘Negligible (1)'.

Assessment of Likelihood and Inherent Risk Ranking

Given the lack of important areas of marine fauna that may be sensitive to light emission within or near the operational area, the likelihood of impacts to fish,
avifauna and turtles within the operational area from the MODU and support vessels with standard control measures in place is considered ‘Unlikely (D). The
inherent risk ranking from light emissions during the Activity is evaluated as ‘Very Low (1)‘.
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Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision
Substitute external lighting with a lower Long wavelength and low intensity lights | Given the potential impacts to turtles
intensity and longer wavelength light reduce potential for impacts on certain during this Activity is negligible,
source sensitive receptors from light emissions. | implementing this control would not
result in a reduction in consequence; Reject
and there would be considerable cost
and logistical effort to source and
replace all external lighting.
Limit or exclude night time activities Would eliminate potential impacts of Would double the duration of the
artificial light during hours of darkness Activity thereby increasing impacts
when light sources are more apparent from other sources (e.g. waste, air Reject
and potential impacts are greatest. emissions etc.). Lighting required by
law for navigational and safety
purposes.

ALARP Assessment

There are no safe alternatives to the use of artificial lighting on the MODU and vessels. Artificial lighting is required for operational and navigation safety
during the Activity. A minimum level of artificial lighting is required on a 24-hour basis to alert other marine users of the Activity and the presence of the MODU
and vessels onsite. There are also minimum light requirements that will be necessary to provide safe working conditions. Reducing lighting at night to only
navigation requirements would restrict the working hours resulting in the Activity taking more than twice as long to complete. The increased risks / impacts
with potentially larger scale consequences associated with reducing light levels are considered to present a cost that is grossly disproportionate to any
environmental benefit.

The Activity will not compromise the objectives set out in the National Light Pollution Guidelines for Wildlife (DoEE, 2020), as the operational area is >20 km
from any important habitat (foraging, breeding, roosting or dispersal) for EPBC listed species that may be sensitive to light emissions (i.e. turtles, seabirds).

There are no reasonably practicable additional or alternative control measures to further reduce the impacts and risks to marine fauna from light emissions.
The lighting onboard the MODU and vessels will be compliant with industry standards, is not dissimilar to lighting used for other offshore activities in the
region (shipping and fishing) and is of short duration. As such, the residual risk ranking of light emissions was assessed as ‘Very Low’ (1), classified as Type
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A decision, and cannot be reduced further. With no additional or alternative control measures identified that would offer a net environmental benefit, the
impacts and risks of using artificial lighting at an intensity that will allow work to proceed safely is ALARP.

Residual Risk Summary

Consequence Likelihood

Residual risk

Negligible (1) Unlikely (D)

Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk
ranking between ‘Very Low (1)’ to ‘Medium (3)?

Very Low (1)

Yes —risks are reduced to ALARP, and the residual risk ranking is
Very Low (1).

Is the Activity carried out in a manner consistent with the principles of ESD?

Yes — the Activity was evaluated as having the potential to result in
negligible consequence, and not result in serious or irreversible
environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and
standards?

Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

Have legislative and other requirements been met? Industry codes, standards and
guidelines applied?

Yes — management consistent with the:
e Convention of the Safety of Life at Sea (SOLAS) 1974;
¢ Navigation Act 2012;

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

e Marine Order 30 (Prevention of Collisions);

e Marine Order 21 (Safety of Navigation and Emergency
Procedures);

e National Light Pollution Guidelines for Wildlife Including
Marine Turtles, Seabirds and Migratory Shorebirds (DoEE,
2020); and

e Relevant recovery plans and conservation advices for
marine turtles and birds.

Have stakeholder expectations been addressed?

N/A — no concerns raised.
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Lighting of the MODU and vessels is industry standard and required to meet relevant maritime and safety regulations (e.g. Navigation Act 2012). The impact
assessment has determined that routine light emissions from the MODU and vessels are unlikely to result in a potential impact greater than localised
behavioural disturbance to fauna within the operational area during the Activity, and with no long-term effects. Further opportunities to reduce the impacts
and risks from light emissions have been investigated above.

Stakeholders have been informed of the proposed Activity, as detailed in Section 5, and no concerns have been raised by stakeholders regarding this
hazard/risk. With the control measures proposed, the residual risk ranking from artificial light emissions was assessed as ‘Very Low’ (1). On this basis, it is
considered the adopted control measures are appropriate to manage the impacts of light emissions to a level that is acceptable.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental Performance Outcome | Environmental Performance Standard Measurement Criteria Responsibility

MODU and vessel lighting is reduced to | MODU/vessels compliant with: MODU/vessel inspection confirms MODU OIM
minimum required for navigation and compliance with regulations.
safe operations.

e COLREGS; Vessel Masters

e  Marine Order 30 (Prevention of
Collisions); and

e  Marine Order 21 (Safety of
Navigation and Emergency

Procedures).
Environmental awareness induction Induction presentation. SapuraOMV Senior HSE
provided to MODU and vessel crew that Specialist
includes requirements to minimise
artificial lighting. Induction attendance records. SapuraOMV Senior HSE
Specialist
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7.4 Noise Emissions

Planned Activity

The following activities were identified as having the potential to result in underwater noise emissions:
e MODU operations (engines, onboard machinery, drilling);
e Vessel operations (propeller cavitation, DP thrusters, operation of machinery and equipment);
e Helicopter operations; and

e Acoustic downhole profiling (Checkshot or VSP).

Hazard ldentification ‘

MODU, Vessel and Helicopter Operations
MODU noise

The MODU to be used for the Kanga-1 exploration well will be moored, so there will be no additional noise from using DP equipment. Therefore, noise associated
with a moored MODU will be restricted to the normal operation of the MODU and drilling activities, such as the operation of onboard machinery and drill pipe
operations. Noise emitted by the normal operation of the MODU is expected to be significantly less than from drilling activities. A MODU is primarily a low-
frequency sound source (90% of the emitted acoustic energy concentrated below 250 Hz) with tonal components in the kHz range and an average broadband
sound level of 118 dB re 1 pPa within 1 km (Jimenez-Arranz et al. 2019). However, sound level fluctuations are noticeable with time, likely associated with
changes in the operational conditions of the MODU (Jimenez-Arranz et al. 2019). McCauley (1998) reported received noise levels of the order of 115 and 117
dB re 1 yPa at 405 m and 125 m, respectively, from a moored MODU while actively drilling (with support vessel on anchor).

SVT undertook modelling for a MODU by extrapolating the measured data of McCauley (1998) and applying a safety factor to account for uncertainties and
potential differences between rigs. This yielded a source level for a semi-submersible rig during drilling operations of 167 dB re 1 yPa @ 1 m (Shell, 2018). As
drilling is a continual activity, and does not involve significant percussive elements, the peak pressure is not relevant to the assessment of noise impact.

The MODU is expected to be on location for ~40 days.

Vessel noise

Vessel noise comprises a combination of continuous noise generated by engine and machinery noise, and modulated broadband noise produced by propeller
rotation and cavitation (Jensen et al. 2009; Wales and Heitmeyer, 2002; Hildebrand, 2009). Support vessels will sometimes use DP while maintaining position.
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Cavitation from the thruster propellers while in DP mode can be a significant source of underwater noise, the source will cycle on-off, and is not present for a
majority of the time.

Vessel noise emissions vary with the size, speed, and engine type and the activity being undertaken. Noise levels for a range of vessels have been measured
at 164-182 dB re yPa at 1 m (SPL) at dominant frequencies between 50 Hz and 7 kHz (Wyatt, 2008; Simmonds et al. 2004). Studies of underwater noise
generated from a DP support vessels when holding position at a drill site indicate highest measured levels up to 137 dB re 1 yPa at 405 m with levels of 120 dB
re 1 yPa recorded at 3.5 km when the vessel was maintaining position beside the rig for loading purposes (McCauley, 1998). The support vessels will ensonify
the surrounding waters most whenever they are holding position near the MODU. This sound level will be higher than for any machinery on the vessels.
McCauley (1998) also measured underwater sound levels while the vessel was transiting at 11 knots, and found the distance to 120 dB re 1 yPa to be within
0.5 - 1 km. One vessel will be present in the PSZ at all times throughout the Activity (see Section 7.1), but not always on the same location.

All vessels will travel no faster than 6 knots within the operational area to comply with EPBC Regulation 2000 — Part 8 Interacting with Cetaceans and Whale
Shark Management Program Guidelines and to reduce the likelihood of collisions (see Section 8.6). Implementing these controls may reduce the noise
generated by vessels in proximity to cetaceans and whale sharks as they will be travelling slower; which may reduce underwater noise from engines and
propeller cavitation.

Helicopter noise

Helicopters will service the MODU on average three times per week. The presence of the helicopter and its associated sound field will be highly transient. On
approach to the MODU the helicopter will descend to the helideck where there is greatest potential to ensonify the water column. Sound pressure will be greatest
at the sea surface and rapidly diminish with increasing depth. The primary source of noise from a helicopter is the main rotor. Dominant tones from helicopters
are generally below 500 Hz (Richardson et al. 1995). Typically, noise does not transmit well from air into water due to impedance at the air-water interface.
Noise levels from a Bell 212 helicopter flying at altitudes of 610 and 152 m were measured at 101 and 109 dB @ 3 m water depth, respectively (Richardson et
al. 1995). This provides an indication of the low level of received noise that may be expected from a helicopter.

Acoustic Downhole Profiling

Acoustic downhole profiling (VSP or checkshot) is a routine activity conducted as part of exploration drilling activities and involves placing a number of receivers
in the well borehole and transmitting impulsive sound energy to them from a sound source. Acoustic downhole profiling uses highly directional sound energy; it
is focussed towards the seabed, but will also ensonify the surrounding water column. Acoustic downhole profiling noise is not continuous. Each discharge of
the acoustic source generates a short, discrete, low frequency sound impulse. Sound impulses during acoustic downhole profiling are much lower than those
generated during typical marine seismic surveys. The underwater sound generated by the array will be strongest directly under the source and will rapidly
decrease with distance from the MODU. The duration of acoustic downhole profiling is short, 12-24 hours, and uses relatively small airguns that generate
impulsive low frequency noise.
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The sound source is anticipated to be deployed 5-10 m below the water surface from the MODU or a support vessel. The source is expected to generate a peak
pressure around 239 dB re 1 yPa pk @ 1 m, a sound pressure level (SPL) of 224 dB re 1 uPa SPL (rms) and sound exposure level (SEL) of 225 dB re 1 yPa?.s
@ 1 m, with the majority of the noise concentrated at low (<100 Hz) frequencies (Jimenez-Arranz et al. 2017).

Modelling of VSP undertaken by Chevron Australia and reported in Chevron (2010) using 3 x 250 in®air guns at a source depth of 5 m recorded an amplitude
spectrum peak of 190 dB re 1 yPa @ 1 m from the source. The results reported also demonstrated that the received source level did not exceed 160 dB re 1
pPa?.s at a distance of 500 m from the source and 170 dB re 1 yPa?.s at 100 m from the source.

Standard Control Measures ‘

Control Measure Environmental Benefit Evaluation of Decision Decision

Vessels and helicopters will comply with | Reduces risk of physical and behavioural Operational costs to adhere to

EPBC Regulations 2000 — Part 8 impacts to cetaceans from vessels and marine fauna interaction

Division 8.1 helicopters because if cetaceans are sighted, restrictions, such as vessel Accept
then vessels can slow down or move away. speed and direction, are based P

on legislated requirements and
must be accepted.

Implementation of EPBC Act Policy Includes controls that reduce the risk of harm to | Some operational costs
Statement 2.1 - Part A Standard marine fauna. The checklist includes standards | associated but benefits in
Management Procedures, for whales for: reducing impacts to marine fauna
during.all acoustic downhole profiling e Marine fauna observation: outweigh the costs incurred. Accept
operations. e Pre-start-up observations;

e Soft-start, operational and shut-down

protocols; and

e Low visibility and night-time operations.
Environmental awareness induction will Reduces risk of physical and behavioural Good industry practice, some
be provided to MODU/vessel crew prior impacts to marine fauna because all crew are operational costs associated, but Accept
to activities that include marine fauna aware of requirements. environmental benefit outweighs
interaction requirements. cost.
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Machinery and equipment maintained in Reduces risk of excessive noise due to poor Standard industry practice,
accordance with planned maintenance maintenance. environmental benefit outweighs Accept
system (PMS). cost.

Environmental Impact Assessment

Underwater noise generated by the Activity has the potential to impact sensitive receptors, including:
e Transient, EPBC-listed cetaceans, turtles or whale sharks; and
e Fish.

The operational area is located in waters ~147 m deep. The fauna associated with this area will be predominantly soft-sediment benthic invertebrates, pelagic
and demersal species of fish, with migratory species such as turtles, cetaceans and whale sharks transiting the area seasonally.

The context of the exposure of sound plays a critical and complex role in the way an animal might respond (Gomez et al. 2016; NMFS, 2016). Elevated
underwater noise can affect marine fauna, including cetaceans, turtles, sharks and fish in three main ways (Richardson et al. 1995; Simmonds et al. 2004):

¢ Injury to hearing or other organs. Hearing loss may be temporary (temporary threshold shift (TTS)) or permanent (permanent threshold shift (PTS));
e Masking or interference with other biologically important sounds such as communication or echolocation; and
o Disturbance leading to behavioural changes or displacement of fauna.

Listed threatened and/or migratory species that could be potentially impacted by underwater noise and that may be present within the operational area include
cetaceans, turtles and whale sharks. The operational area overlaps the distribution BIA for pygmy blue whales and the foraging BIA for whale sharks migrating
to/from Ningaloo; however, these behaviours do not typically involve individuals remaining in one location for extended periods of time. Although five marine
turtle species may occur within the operational area, no BIAs or habitat critical to the survival of the species occur within the operational area and the nearest
nesting beaches are 122 km away.

Current research shows that cetaceans differ in their hearing capabilities, in both absolute hearing and the frequency band of hearing (Richardson et al. 1995;
Southall et al. 2007). Noise impact thresholds proposed by the U.S. National Oceanic and Atmospheric Administration and National Marine Fisheries Service
(NMFS, 2018a) for cetaceans, defines cetaceans into three functional hearing groups based on their frequency hearing ranges. The types of cetacean with the
potential to occur in the operational area include low-frequency (LF) and mid-frequency (MF) hearing groups. No high-frequency (HF) cetaceans are likely to be
present in the operational area and surrounding waters, and accordingly the impact assessment is focused on LF and MF cetaceans. The thresholds that could
result in impacts are detailed in Table 7-2.
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Underwater hearing in sea turtles has not been thoroughly studied. It is thought that sea turtles do not use sound for communication between individuals
underwater, but rather that they use sound for navigation, finding prey, and avoiding predators (NOAA, 2016). Turtles are not considered to be as sensitive to
sound as cetaceans. Marine turtles do not have an external hearing organ, but can detect sound through bone-conducted vibration in the skull and by using
their shell as a receiving surface (Lenhardt et al. 1985). Based on limited data regarding noise levels that illicit a behavioural response in turtles, the United
States National Science Foundation criterion of 166 dB re 1 yPa (SPL) is typically applied (NSF, 2011; Table 7-2). Popper et al. (2014) reported that turtles are
highly likely to exhibit a behavioural response when they are near an airgun (tens of metres), a moderate response if they encounter the source at intermediate
ranges (hundreds of metres), and a low response if they are far (thousands of metres) from the airgun.

The hearing capabilities of whale sharks have not been studied specifically, but it has been suggested that, similar to other cartilaginous species, they are likely
to be most responsive to low frequency sounds (Myberg, 2001). No specific impact criteria or thresholds have been identified for sharks and rays. As a
conservative and precautionary approach, exposure guidelines for fish with no swim bladder have been used for this assessment (Table 7-2). There are no
peer reviewed published thresholds for comparison of behavioural disturbance effects in fish as a result of exposure to seismic or continuous sound sources.

Table 7-2 Threshold criteria for underwater noise levels associated with impulsive and continuous sound

Threshold Criteria for Potential Impacts

Receptor Hearing
Range shiortEl @ Recoverable : , , : : )
potential niur Impulsive Continuous Impulsive Continuous Impulsive Continuous
mortal injury jury
219 dB PK?& 213 dB PK?
LF 7 Hz to 35 or 199 dB or 179 dB
cetaceans kHz2 SEL24n? SEL24n?
183 dB SEL24n? 168 dB SEL24n?
160 dB RMSP 120 dB RMS P
230 dB PK# 224 dB PK#
MF 150 Hz to or 198 dB or 178 dB
cetaceans 160 kHz? SEL24n? SEL24n?
185 dB SEL24n? 170 dB SEL24n?
50 to 1600
Had ri,\i?(dv?/irt?ltii Moderate risk
Marine g 232 dB PK® 226 dB PK® tens of 166 dBre 1 within tens of
- f
turtles (rerTes metres of uPa n;itl:(recsecc)f
sensitivity) source®
Fishand 20Hzto15  >213dBPK® >213 dB PK® >>186 dB Moderate (N High
sharks (no kHz9 or or SEL24n® I’I?|e(nV\S/|tc:‘|n (I) Moderate
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swim >219 dB SEL2sn >216 dB metres of (F) Low
bladder) ¢ SEL24n ¢ source®
Fish (swim >207 dB PK® >207 dB PK® (N) High
bladder not 100 Hzto 1 or or >>186 dB (I) Moderate
involved in kHz" SEL24n®
hearing) 210 dB SEL24hC 203 dB SEL24hC (F) Low
; ; >207 dB PK® >207 dB PK® N) High
Fish (Swim =165 1z 10 2 L e
bladder KHZ" or or 186 dB SEL24n° () High
hearing) 207 dB SEL24n° 203 dB SEL24n® (F) Moderate
Fish eggs >207 dB PK® (N) Moderate (N) Moderate (N) Moderate
and fish or (1) Low () Low (I) Low
larvae 210 dB SEL2an®  (F) Low (F) Low (F) Low

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as near (N) — tens of meters, intermediate (I) - hundreds of meters,
and far (F) — thousands of meters.

2 NMFS (2018a) - hearing range representative of the group based on an incomplete sampling of species

> NMFS (2018b)

¢ adapted from Popper et al. (2014)

4 DoEE (2017a)

¢Finneran et al. (2017)

'NSF (2011)

9Chapuis et al. (2019)

hPopper et al. (2003) — hearing range representative of the group, but differences between some species noted

Cetaceans

The context of exposure plays a critical and complex role in the way an animal might respond to noise emissions (Gomez et al. 2016; NMFS, 2016). Without
appropriate control measures in place, noise emissions from a seismic source have the potential to impact cetaceans by causing behavioural disturbance
impacts or causing changes to hearing (PTS and TTS) as a result of high sound levels at close range. Based upon the predicted sound levels generated during
acoustic downhole profiling (239 dB re 1 pyPa pk @ 1 m) there is potential for PTS to occur for any cetaceans within a few metres of the source and TTS within
a few tens of metres of the source, and with sound levels likely to be above ambient noise levels over several kilometres. These ranges are comparable to
ranges modelled for VSP by Matthews (2012) and reported in Salgado Kent et al. (2016) who found that prolonged exposure to multiple pulses of the VSP
source could result in TTS within a few hundred metres of the source. If TTS did occur to cetaceans, it would be limited to a few individuals and the effects will
be temporary and recoverable. Salgado Kent et al. (2016) reported that seismic pulses, in the order of that used for VSP activities, will reduce to levels <120
dB re 1 yPa over approximately 5-10 km; therefore, a range of behavioural responses may occur within this distance from the VSP source, although actual
behavioural avoidance as a result of sound pressure levels greater than 160 dB re 1 yPa is more likely to occur within 1-2 km of the source. This represents a
very small proportion of available habitat for cetacean species, including pygmy blue whales.
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The auditory bandwidth of baleen whales overlaps the low frequency broadband noise produced by thrusters during vessel positioning and movement. Impacts
are likely to be limited to masking or behavioural disturbance, as the noise levels likely to be produced by operations are below proposed injury criteria for low
frequency cetaceans (Table 7-2). However, masking and behavioural impacts are considered temporary and localised because the marine fauna will be almost
constantly moving and therefore no single area will be impacted for any length of time. SVT undertook modelling for a MODU (drilling) and an offshore support
vessel operating on DP at three locations in water depths of 152 m to 192 m (Shell, 2018), similar depths to that of the operational area. Results indicated that
cetacean criteria for continuous noise sources were not exceeded under any modelled MODU drilling scenario. For the support vessel, the cetacean PTS and
TTS criteria were not reached under any modelled scenarios; however, the low-frequency cetacean behavioural criterion may be exceeded by a support vessel
on DP, provided that the animal remains within this range for at least one hour (Shell, 2018). This aligns with measurements by McCauley (1998) who found
the furthest distance to the behavioural criteria of 120 dB re 1 yPa was reached at 3.5 km from a support vessel maintaining position with DP.

Behavioural responses to noise are highly variable and context-specific. Cetaceans approaching a vessel will be gradually exposed to increasing noise levels
and therefore animals will not be startled by sudden or loud noises and behavioural responses are expected to be limited (Southall et al. 2007). However, it is
reasonable to expect that cetaceans may demonstrate avoidance behaviour to the noise generated by vessels. Pygmy blue whales may occur in the operational
area, with overlap of the distribution BIA for this species (see Figure 4-6). Therefore, when transiting through the area, pygmy blue whales may deviate slightly
from their path. Potential impacts from vessel noise are likely to be restricted to temporary avoidance behaviour to individuals transiting through the operational
area and are therefore considered localised with no lasting effect. The Conservation Management Plan for the Blue Whale (DoE, 2015a) details that shipping
and industrial noise, which includes drilling activities, are classed as a minor consequence for which the definition is: individuals are affected but no affect at a
population level.

Reactions of whales to circling aircraft (fixed wing or helicopter) are sometimes conspicuous if the aircraft is below an altitude of approximately 300 m, uncommon
at 460 m and generally undetectable at >600 m (NMFS, 2001). Helicopters will only be at low altitudes within the operational area when landing or taking off
from the MODU. In the event that cetaceans are close to the MODU, responses to helicopter noise are expected to consist of short-term behavioural responses,
such as increased swimming speed.

Overall, any impacts from acoustic downhole profiling operations and MODU and vessel operations noise on cetaceans are assessed as ‘Minor (Il)’ (potential
for PTS or TTS) and ‘Negligible (1)’ (potential for behavioural effects) on individuals, respectively, but not at the population level.

Marine Turtles

Behavioural responses by marine turtles from impulsive sound have been reported for sound levels of between 166 dB re 1 yPa (NSF, 2011) and 175 dBre 1
pPa (McCauley et al. 2000a; 2000b; Moein et al. 1995). Popper et al. (2014) reported that turtles are highly likely to exhibit a behavioural response when they
are near an airgun (tens of metres), a moderate response if they encounter the source at intermediate ranges (hundreds of metres), and a low response if they
are far (thousands of metres) from the airgun. Based on the above thresholds, turtles may actively swim to avoid the sound source within a few kilometres.
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The Recovery Plan for Marine Turtles in Australia (DoEE, 2017a) identifies noise interference as a threat to turtles. It details that exposure to chronic (continuous)
loud noise in the marine environment may lead to avoidance of important habitat. Popper et al. (2014) details that there is no direct evidence of mortality or
potential mortal injury to sea turtles from ship noise. The area affected by sound levels that can cause behavioural responses does not contain critical habitat
or BIAs for marine turtles and is in open ocean where marine turtles can move away from increased sound levels. Low numbers of marine turtles are predicted
in the operational area and therefore impacts would be limited to a small number of individuals and unlikely to have a significant impact at a population level.

As such, any impacts from acoustic downhole profiling operations and MODU and vessel operations noise on marine turtles are evaluated to be ‘Minor (ll)’
(potential for physiological harm) and ‘Negligible (1)’ (potential for avoidance), respectively on individuals, but not at the population level.

Sharks and Fish

There is a wide range of susceptibility and resilience to underwater noise pulses among fish; direct physical damage may occur to fish if they approach within a
very close range of a few metres (<5 m) of a seismic source (Gausland, 2000; McCauley et al. 2003). However, demersal and epibenthic fish species are located
towards the bottom of the water column and are beyond this range of direct physical damage, and pelagic fish species are highly mobile and are likely to move
away from the noise source if the sound levels become uncomfortable (McCauley et al. 2003).

The benthic substrate within the operational area is expected to be made up of unconsolidated soft sediment, predominantly mud and calcareous clay substrate
and be featureless with no known sensitive seabed features (such as reefs, sponge gardens or seagrass meadows) (Section 4.4.5). Therefore, site-attached
fish species are not expected. It is expected that any impacts to fish, including sharks, from acoustic downhole profiling activities will be localised and of no
lasting effect, and restricted to temporary behavioural changes (avoidance) in any isolated individuals that may transit the area in close proximity to the operating
acoustic source. This aligns with the Popper et al. (2014) guidelines, which report that there is the potential for high risk of behavioural impacts in fish species
near a seismic source (tens of metres) with the level of risk declining to low at thousands of metres from the seismic source. Therefore, disturbance to pelagic
fish species may occur; however, given the absence of any spawning or aggregation habitat within operational area, any impact would be localised to individuals
and would not result in any detrimental impacts in stock levels. As such, any impacts from acoustic downhole profiling activities are considered to be ‘Minor (ll)’.

Behavioural responses in fish, which are less sensitive to noise than cetaceans, may occur within tens or hundreds of metres from vessels and other continuous/
non-impulsive noise sources (Popper et al. 2014). While fish may show an initial behavioural response, fish are known to quickly habituate to continuous noise
sources (Spiga et al. 2012; Nichols et al. 2015; Johansson et al. 2016; Holmes et al. 2017). Popper et al. (2014) notes that there is no direct evidence of mortality
or potential mortal injury to fish from ship noise. Popper et al. (2014) details that risks of mortality and potential mortal injury, and recoverable injury impacts to
fish with no swim bladder (including sharks) is low and that TTS in hearing may be a moderate risk near (tens of metres) the vessel. For fish with a swim bladder
risks of mortality and potential mortal injury impacts are low. No cumulative impacts are expected as there are no sensitive benthic habitats likely to support
site-attached fish in the operational area. Behavioural impacts are more likely such as moving away from the MODU and vessels.

The operational area overlaps the foraging BIA for whale sharks migrating to/from Ningaloo (with peak numbers expected March to July). The Conservation
Advice for whale sharks (Rhincodon typus) (TCCS, 2015a) does not identify noise impacts as a threat to the species. Potential impacts from MODU and vessel
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noise are likely to be restricted to temporary avoidance behaviour to individuals transiting through the operational area and are therefore considered localised
with no lasting effect. There are no habitats or features within the operational area that would restrict fish and sharks from moving away from noise sources. As
such, any noise impacts from the Activity on sharks and fish are considered to be ‘Negligible (1)’

Protected Areas

The nearest protected area, the ancient coastline KEF is located ~5.1 km south of the proposed Kanga-1 well location. While the noisiest activities may
temporarily generate sound levels above ambient noise levels at this range, the benthic communities associated with this KEF are not expected to be impacted,
as the noise levels will be below thresholds that can cause injury or behavioural impacts. As such, any noise impacts from the Activity on Protected Areas are
considered to be ‘Negligible (1)’

Summary

With the exception of acoustic downhole profiling, no sources of noise associated with the Activity are expected to have the potential to result in PTS or TTS. It
is possible that physical and behavioural impacts may occur from acoustic downhole profiling operations. Potential behavioural responses for various groups of
sound sensitive marine fauna are expected, at a worst case, to be limited to a few kilometres from the source for the duration of acoustic downhole profiling.

Given the generally low level of noise expected from the MODU, vessels, helicopters and associated activities, and the relatively short duration of noise emissions
(~40 days), significant impacts to threatened or migratory species are not expected. Some temporary and localised behavioural response may result from the
noise levels emitted, but these will not be at levels that could cause mortality or injury to marine fauna, or cause a decrease in local population size or area of
occupancy of species.

Overall, any impacts from acoustic downhole profiling operations and MODU/vessel operations noise on marine fauna are evaluated to be ‘Minor (1)’ (potential
for physiological harm) and ‘Negligible (1)’ (potential for avoidance), respectively on individuals.

Assessment of Likelihood and Inherent Risk Ranking

With standard controls in place (see above) including the implementation of soft start procedures and fauna monitoring/shutdowns in accordance with EPBC
Policy 2.1, physical impacts to marine fauna individuals such as PTS/TTS are ‘Unlikely (D)’. Prolonged exposure to multiple pulses of the acoustic downhole
profiling source could result in TTS within a few hundred metres of the source (Salgado Kent et al. 2016), but this would occur after many minutes or hours, and
marine fauna are likely to move to avoid such sound exposures before TTS effects occur.

Given helicopters will maintain a >500 m horizontal separation from cetaceans (as per the EPBC Regulations), and the predominantly seasonal presence of
whales within the operational area, interactions between helicopters and cetaceans resulting in behavioural impacts are also ‘Unlikely (D). However, if noise
sensitive fauna are present in the vicinity of the MODU or vessels during noise generating operations, localised behavioural responses including avoidance of
the area of elevated underwater sound may occur, and the likelihood of these impacts from noise emissions to marine fauna individuals during the Activity is
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‘Possible (C)'. Therefore, the inherent risk ranking from noise emissions during the Activity is evaluated as ‘Low (2)’ for the acoustic downhole profiling survey
and ‘Low (2)’ for MODU/vessel operations noise.

Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision
Adjust the Activity schedule to occur Adjusting the Activity schedule to avoid Cost disproportionate to the
entirely outside of sensitive periods (e.g. | sensitive periods for marine fauna adjacent | environmental benefit. Variation of
peak whale shark season). to the operational area may reduce risk of timing of Activity may not be
impacts from noise emissions. logistically feasible as Activity is
subject to schedule constraints and
MODU/vessel availability. Risks are
already low with standard controls in Reject
place. Significant cost and schedule
impacts if activities avoid specific
timeframes. Differences in lifecycle
events and peak activity times
between species complicates
selection of least sensitive period.
Dedicated marine fauna observer (MFO) | A dedicated MFO onboard support vessels Given that vessel bridge crews
onboard for duration of the Activity. for the duration of the Activity would already maintain a constant watch
improve the ability to spot marine fauna and | during operations, additional MFOs
implement separation distances. would not further reduce the
likelihood or consequence of impact.
The risk of vessel noise impacting :
Reject

fauna is already low and cost of
keeping a dedicated MFO onboard
the vessels for the entire duration of
the Activity is considered grossly
disproportionate to the environmental
benefit.

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 90




Vessels will comply with Whale Shark
Interaction Guidelines (DPaWw, 2013)

Reduces risk of physical and behavioural
impacts to whale sharks from vessels

Benefits in reducing impacts to whale
sharks outweigh the minor costs.

Consequence

. . Accept
because if whale sharks are sighted, then P
vessels can slow down or move away.
Dedicated MFO during acoustic A dedicated MFO onboard during acoustic Good industry practice, environmental
downhole profiling operations. downhole profiling operations would benefit outweighs cost.
improve the ability to spot and identi
P y P fy Accept

marine fauna at risk of harm from
underwater higher intensity noise
emissions.

ALARP Assessment

The Activity will generate various types of sound; however, the effects associated with MODU and vessel operations and acoustic downhole profiling operations
are well understood and regularly practised offshore. Sound emissions from drilling equipment, support vessel thrusters and helicopters are unavoidable;
however, these will be intermittent during the Activity. Given the open water, oceanic location of the operational area, it is not expected that any behavioural
disturbance would result in impacts greater than incidental changes to transitory behaviours, with population impacts from changes to behaviours not expected.
Further opportunities to reduce impacts have been investigated with two additional controls accepted. The additional control of vessel compliance with whale
shark interaction guidelines does not change the inherent consequence, likelihood or risk. Similarly, a dedicated MFO during acoustic downhole profiling does
not change the inherent consequence, likelihood or risk the likelihood of physiological marine fauna impacts. Nonetheless, both of these additional control
measures are adopted as both are good industry practice.

SapuraOMYV considers the adopted control measures to be appropriate in reducing the environmental impacts associated with underwater sound on marine
fauna, and the residual risks from noise emissions were assessed as ‘Low’ (2) and classified as a Type A decision. There are no other reasonably practicable
control measures that may be adopted to further reduce the impacts without disproportionate costs, compared to the benefit of the potential impact reduction.
Therefore, the residual risk from noise emissions generated during the Activity is considered to be reduced to ALARP.

Residual Risk Summary — Noise from MODU, Vessels, Helicopters and Mechanical Equipment

Likelihood

Residual risk

Negligible (1)

Possible (C)
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Residual Risk Summary — Acoustic Downhole Profiling Survey

Consequence Likelihood

Minor (I1) Unlikely (D)

Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk ranking
between ‘Very Low (1)’ to ‘Medium (3)"?

Residual risk

Yes —risks are reduced to ALARP, and the residual risk ranking
is Low (2).

Is the Activity carried out in a manner consistent with the principles of ESD?

Yes — the Activity was evaluated as having the potential to result
in negligible or minor consequence, and not result in serious or
irreversible environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and standards?

Yes — aligns with SapuraOMV'’s HSE Policy and HSEMS.

Have legislative and other requirements been met? Industry codes, standards and
guidelines applied?

Yes — Management consistent with EPBC Regulations Part 8 and
Whale Shark Interaction Guidelines. Implementation (for
cetaceans and whale sharks) of standard management
measures of EPBC Act Policy Statement 2.1 for acoustic
downhole profiling operations.

Controls implemented will minimise the potential impacts from the
Activity to species identified in recovery plans and conservation
advices as having the potential to be impacted by noise
emissions.

Relevant species recovery plans, conservation management
plans and management actions, including but not limited to the:

e Blue Whale Conservation Management Plan 2015 —
2025 (DoE, 2015b); and

e Conservation Advice (Rhincodon typus) whale shark
(TSSC, 2015a).

e Recovery Plan for Marine Turtles in Australia (DoEE,
2017a)

Have stakeholder expectations been addressed?

N/A — no concerns raised.
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During acoustic downhole profiling operations, the EPBC Act Policy Statement 2.1 Part A will be implemented with the additional control measure of an MFO
on board (Part B: Additional Management Procedures).

Anthropogenic noise from seismic surveys has been identified as a threat to pygmy blue whales in the Conservation Management Plan for the Blue Whale
(DoE, 2015a). Seismic noise has not been identified as a threat to whale sharks in either the Approved Conservation Advice (TSSC, 2015a) or previously in
force Whale Shark Recovery Plan 2005 — 2010 (DEH, 2005b), and noise pollution is not identified as a pressure to whale sharks in the Marine Bioregional Plan
for the NWMR (DSEWPaC, 2012a). Noise interference has been identified as a threat to marine turtles (DoEE, 2017a).

The above listed controls to be adopted during the Activity are in alignment with the actions identified in the relevant conservation management documents,
such as:

e Anthropogenic noise in BIAs will be managed such that any blue whale continues to utilise the area without injury;
e EPBC Act Policy statement 2.1 — Interaction between offshore seismic exploration and whales is applied to all seismic source operations; and
e Soft start provisions of EPBC Act Policy 2.1 implemented to afford protection for marine turtles.

The impact assessment has determined that the MODU, drilling activities, vessels, helicopters and acoustic downhole profiling noise disturbance is unlikely to
result in a potential impact greater than localised non-significant impacts to marine fauna, with no lasting effect. Stakeholders have been informed of the
proposed Activity, as detailed in Section 5 and there are no concerns raised by stakeholders regarding this hazard/risk. With the control measures proposed,
the residual risk ranking associated with noise emissions was assessed at ‘Low’ (2). On this basis, it is considered that adherence to the environmental
performance standards will manage the impacts and risks from noise emissions to an acceptable level.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental Performance . o S
Environmental Performance Standard Measurement Criteria Responsibility
Outcome

No death or injury to marine Vessel and helicopter activities are undertaken in Daily operations reports note Vessel Masters
fauna populations from accordance with EPBC Regulations 2000 — Part 8 when cetaceans were sighted in
MODU, vessel and helicopter Division 8.1 Interacting with cetaceans: the caution zone and interaction
operations. e Vessels will not knowingly travel faster than 6 knots | Management actions

within 300 m of a whale or 150 m of a dolphin; implemented.

e Vessels will not knowingly get closer than 100 m of Flight reports note when Helicopter Pilot
awhale or 50 m of a dolphin; cetaceans were sighted in the
caution zone and interaction
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e |f a cetacean approaches, the vessel within the
above zones, the vessel will avoid rapid changes in
engine speed or direction;

e Helicopters will not fly lower than 1650 ft when
within 500 m horizontal distance of a cetacean
except when landing or taking off and will not
approach a cetacean from head on.

management actions
implemented.

Vessels adopt measures consistent with the DPawW
Whale Shark Management Program (2013), including:

® Taking action to avoid approaching or drifting closer
than 30 m of a whale shark; and;

* Not exceeding 8 knots within 250 m of a whale
shark.

Daily operations reports note
when whale sharks were sighted
in the caution zone and
interaction management actions
implemented.

Vessel Masters

Environmental awareness induction provided to MODU
and vessel crew that include marine fauna interaction
requirements.

Induction presentation.

SapuraOMV Senior HSE
Specialist

Induction attendance records.

SapuraOMV Senior HSE
Specialist

Machinery and equipment maintained in accordance with
planned maintenance system (PMS) to reduce risk of
excessive noise due to poor maintenance.

PMS records.

Chief Engineers

No death or injury to marine
fauna populations from
acoustic downhole profiling
operations.

Part A of EPBC Policy Statement 2.1 is applied in full to
mitigate potential impacts to whales including:

e Observation zone: 3+ km horizontal radius from
sound source.

® Low power zone: 1 km horizontal radius from sound
source.

e Shut-down zone: 500 m horizontal radius from
sound source.

MFO report confirms that
precaution zones and
procedures are implemented in
accordance with Part A of EPBC
Policy Statement 2.1.

MFO
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e Pre-Start-up visual observations

e Soft-start procedures

e Start-up Delay procedures

e Operational shut-down and low-power procedures
¢ Night-time and low visibility procedures

e Sighting reports

Marine Fauna Observer (MFO) onboard to monitor for MFO report demonstrates SapuraOMV Senior HSE
presence of marine fauna throughout acoustic downhole | marine fauna observation Specialist
profiling operations. undertaken throughout daylight

hours during acoustic downhole
profiling operations.

Crew list records presence of

MFO.
All sightings reported to DAWE within 2 months of Records demonstrate Cetacean | MFO
completing the Activity. Sightings Application (CSA)

SapuraOMV Senior HSE
Specialist

report sent to DAWE.
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7.5 Atmospheric Emissions

Planned Activity

The following activities were identified as having the potential to result in atmospheric emissions:

e MODU and vessel operations.

Hazard ldentification

Atmospheric emissions will be generated through the use of combustion engines, compressors, generators, incinerators, and mobile and fixed plant and
equipment onboard the MODU and vessels. These emissions will consist of greenhouse gases (GHG), principally CO3, but also nhon-GHG pollutants such as
sulphur oxides (SOx), nitrogen oxides (NOXx), volatile organic compounds (VOCs), aromatic hydrocarbons, heavy metals and particulate matter (e.g. soot).
The MODU and vessels may use ozone-depleting substances (ODS) in closed-system rechargeable refrigeration systems. There is no plan to release ODS
to the atmosphere.

Atmospheric emissions from the MODU and vessels during the Activity have the potential to result in localised changes in air quality and subsequent exposure
of marine avifauna to air pollutants. Atmospheric emissions have the potential to contribute to regional, national and global GHG emissions.

Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision

MARPOL 73/78 Annex VI (Prevention of | Reduces likelihood of impacts to air Control is a legislated requirement.

Air Pollution) and Marine Order 97 quality due to emissions. Implementation of the regulations will Accept
reduce the atmospheric emissions P
released into the environment.

Combustion equipment maintained in Combustion equipment maintenance Good industry practice, environmental

accordance with PMS will reduce atmospheric emissions benefit outweighs cost. Accept

released into the environment.

Fuel use will be measured, recorded Abnormalities are detected and Good industry practice, environmental

and reported for the MODU and vessels | investigated early, reducing the benefit outweighs cost. Accept

possibility of increased emissions
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Environmental Impact Assessment

Atmospheric emissions during the Activity have the potential to impact:
e Air quality; and
e Global GHG effect.

Fuel combustion and incineration have the potential to result in localised and temporary reduction in air quality in the immediate vicinity of the discharge point
and may also contribute to GHG in the atmosphere. Elevated concentrations (i.e. beyond accepted air quality standards) of air toxins can have adverse
consequences to human health and fauna. Emissions may also contribute to the global GHG effect. Given the open, offshore location of the operational area,
it is expected that gaseous emissions will quickly dissipate into the surrounding atmosphere. As the Activity will occur in remote, offshore waters (closest town
to the operational area being ~163 km SSE, nearest island being Legendre Island ~122 km S), the only sensitive receptors that could potentially be affected
are the workforce (i.e. onboard the vessel) and seabirds. While emissions add to GHG in the atmosphere, they are relatively small on a global scale,
representing an insignificant contribution to overall GHG emissions. With the absence of nearby sensitive habitats (Legendre Island ~122 km away) and
towns, and the localised and temporary effects, the overall consequence of atmospheric emissions from the Activity is considered to be ‘Negligible (I)'.

Assessment of Likelihood and Inherent Risk Ranking

The likelihood of atmospheric emissions from the MODU and support vessels causing any material impacts to sensitive receptors or material contributions to
overall GHG emissions is considered ‘Unlikely (D)’. The inherent risk ranking from atmospheric emissions during the Activity is therefore evaluated as ‘Very
Low (1).

Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision

No offshore incineration Reduction in air emissions. If waste not incinerated offshore,
additional cost, including health, safety
and environmental implications, would
be incurred associated with onboard Reject
storage and transferring waste to
shore for disposal. More vessel transits
to shore and land transport to landfill
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facility would be required, so unlikely to
reduce overall emissions.

ALARP Assessment

The risk assessment and evaluation has identified a range of existing standard controls that when implemented are considered to adequately manage the
impacts and risks from atmospheric emissions. The Activity cannot happen without the MODU and vessels, and the combustion of conventional fuels is
essential to undertaking the Activity. Practical and reliable alternative fuel types and power sources for the MODU and vessels have not been identified.

With the adoption of the standard industry controls, including legislative requirements and Marine Orders and the use of low (<0.5%) sulphur diesel fuel, the
residual risk ranking from atmospheric emissions was assessed as ‘Very Low’ (1), a Type A decision, and cannot be reduced further. With no additional or
alternative reasonably practicable control measures identified that would offer a net environmental benefit, the residual risk from atmospheric emissions
generated during the Activity is considered to be reduced to ALARP.

Residual Risk Summary

Consequence Likelihood Residual risk

Negligible (1) Unlikely (D) Very Low (1)

Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk Yes —risks are reduced to ALARP, and the residual risk ranking is
ranking between ‘Very Low (1)’ to ‘Medium (3)*? Very Low (1).

Yes — the Activity was evaluated as having the potential to result in
Is the Activity carried out in a manner consistent with the principles of ESD? negligible consequence, and not result in serious or irreversible
environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and

standards? Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

Have legislative and other requirements been met? Industry codes, standards and Yes — requirements of MARPOL Annex VI and Marine Order 97
guidelines applied? (Marine Pollution Prevention — air pollution) adopted.

Have stakeholder expectations been addressed? N/A — no concerns raised.

Atmospheric emissions are an unavoidable by-product of all offshore activities, the impacts are well understood and subject to national and international
regulation to avoid unacceptable impacts. The proposed controls meet legislative requirements of the International Convention for the Prevention of Pollution
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from Ships (MARPOL 73/78) and associated AMSA Marine Order 97 (Marine Pollution Prevention - Air Pollution) under the Protection of the Sea (Prevention
of Air Pollution) Act 1983 for the management of emissions at sea.

The impact assessment has determined that potential impacts are localised and short term and exceedance of air quality standards is extremely unlikely.

Stakeholders have been informed of the proposed Activity, as detailed in Section 5 and no concerns have been raised by stakeholders regarding this
hazard/risk. With the control measures proposed, the residual risk ranking associated with atmospheric emissions was assessed as ‘Very Low (1)’. On this
basis, it is considered that adherence to the environmental performance standards will manage the impacts and risks from atmospheric emissions to an

acceptable level.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental Performance Outcome

Environmental Performance Standard

Measurement Criteria

Responsibility

Atmospheric emissions managed in
accordance with the relevant legislative
requirements and Marine Orders.

In accordance with MARPOL 73/78
Annex VI (Prevention of Air Pollution)
and Marine Order 97:

e MODU and vessels (> 400 GT) will
have a valid IAPP Certificate.

e Incinerator(s) certified to meet
emissions standards.

e Personnel responsible for
operating incinerators will be
trained in accordance with
operating manual.

e Use of 'low sulphur' diesel (< 0.5%
m/m).

e MODU/ vessels comply with the
requirements for ozone depleting
substances (ODS), including no
deliberate release of ODS.

HSE inspection confirms Chief Engineers
MODU/vessels hold a valid IAPP

certificate.

HSE inspection confirms that vessels Chief Engineers

have an IMO type approval certificate
for onboard incinerator.

Training records of personnel
responsible for operating incinerators.

Chief Engineers

Bunker receipts verify use of ‘low
sulphur’ diesel.

Chief Engineers

HSE inspection confirms ODS Record
Book (where applicable) is current and
maintained in compliance with Annex
VI.

MODU OIM

Vessel Masters

Fuel use is recorded in the daily
operations reports

MODU OIM

Vessel Masters
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e [Fuel usage measured, recorded
and reported.

All combustion equipment maintained in | PMS records verify combustion Chief Engineers
accordance with PMS (or equivalent). equipment maintained to schedule.
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7.6 Routine Operational Discharges

Planned Activity

The following activities were identified as having the potential to result in planned liquid releases to the marine environment:

e MODU and vessel operations.

Hazard ldentification

The MODU and vessel will generate sewage, grey water, putrescible waste, bilge, cooling water and brine that will require discharge to the marine
environment. During the Activity, these discharges have the potential to reduce water quality which may impact:

e Plankton; and
e Marine fauna.

Sewage, grey water and putrescible waste

Total volumes of treated sewage and grey water (from the use of ablution, laundry and galley facilities) typically generated at offshore facilities ranges between
0.04 and 0.45 m® per person per day (EMSA, 2016; NERA, 2017). Assuming up to 180 people working on the MODU each day and up to 15 people on up to
four support vessels (a total of up to 240 people), this equates to up to a maximum 108 m® of sewage and grey water discharged daily.

The average volume of putrescible wastes produced is estimated at 1-2 kg/person/day (0.001-0.002 m3; NERA, 2017). This equates to up to a maximum
0.48 mé of putrescible waste discharged daily.

Treated bilge water and deck drainage

Bilge water accumulates from closed deck drainage and machinery spaces. It can contain water, oils from machinery spaces or minor spills, detergents,
solvents and other chemicals. Bilge water is treated onboard the MODU or vessel using the oily water separator (OWS) to reduce the discharge to below the
regulated level of <15 ppm. If not treated, bilge water is retained onboard for disposal at an onshore facility.

Deck discharges include water that goes directly overboard or via deck drainage systems. Water sources could include rainfall events and/or deck activities
such as cleaning or wash-down of equipment/decks, and water may contain minor quantities of detergents, and oil and grease that has spilled on the deck.

Cooling and brine water

Seawater is used as a heat exchange medium for cooling machinery engines and other equipment. Seawater is drawn from the ocean and flows counter-
current through closed-circuit heat exchangers, transferring heat from engines and machinery to the seawater. The seawater is then discharged to the ocean
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(i.e. it is a once-through system). Cooling water temperatures vary depending upon the vessel’'s engine workload and activity, but may be warmer than the
ambient water temperature, and may contain low concentrations of residual biocide, used to prevent biofouling inside the heat exchangers. However, scale
inhibitors and biocides used in the heat exchange and desalination process discharges are inherently safe because they are usually largely “consumed” in
the inhibition process and there is only a low residual chemical concentration in the discharge stream.

Brine wastewater will be produced by the MODU and vessel reverse osmosis desalination process that is required to generate freshwater for drinking, showers
and cooking. The brine wastewater will have elevated salinity above ambient waters (~10%), which may also contain residual traces of anti-scalant (cleaning
agent) used in the cleaning of the potable water supply system. The volume of brine solution discharged is dependent on the requirement for potable water
and would vary depending on the number of people onboard the MODU and vessels.

The environmental receptors that may be exposed to changes in water quality from these discharges include pelagic fish, marine turtles, cetaceans, seabirds
and plankton in surface waters around the MODU and vessels.

Environmental risk relating to unplanned (non-routine/accidental) disposal/discharge of waste is addressed in Section 8.5.

Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision
Sewage will be managed in accordance | Reduces potential impacts of Associated cost of ensuring vessel
with MARPOL Annex IV and AMSA inappropriate discharge of sewage. system(s) are in place during MODU/
Marine Order 96 (Marine pollution Provides compliance with legislated vess_ell co.ntractir!g and i.n pre- .
prevention — sewage). _ mobilisation audits and inspections,
requirements. and in reporting discharge levels. Accept
Benefits of ensuring MODU/vessel is
compliant outweigh the minimal costs
of personnel time and it is a legislated
requirement.
Onboard treatment system for oily water | Reduces potential impacts of planned Associated cost in ensuring certificates
discharges. discharge of oily water to the are in place during MODUY/ vessel
environment. Provides compliance with | contracting and in pre-mobilisation Accept
MARPOL Annex | and Marine Order 91 | @udits and inspections, and in
(Marine pollution prevention - oil). reporting discharge levels.
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Benefits of ensuring MODU/vessels
are compliant outweigh the minimal
costs of personnel time, and it is a
legislated requirement.

MARPOL Annex V and Marine Order 95
compliant macerator is used on the
MODU and support vessels within the

Reduces potential impacts of planned
discharge of putrescible waste to the
environment. Provides compliance with

Associated cost in ensuring
compliance through audits and
inspections. Benefits of ensuring

. . . . Accept

operational area. MARPOL Annex IV and Marine Order MODU/vessels are compliant outweigh P
95 (Marine pollution prevention - the minimal costs of personnel time.
garbage).

PMS ensures efficient operation. Maintenance will ensure equipment Good industry practice, environmental
operating efficiently and according to benefit outweighs cost. Accept
manufacturer specifications.

Deck cleaning and product selection Improves water quality discharge Associated costs of implementing,
(reduced toxicity) to the marine potential additional cost and delays of
environment. chemical substitution. Benefits of Accept

reducing potential toxicity outweigh the
cost

Environmental Impact Assessment

The changes in water quality as a result of routine discharges may include:

e Temporary localised toxicological effect from contaminants;

e Localised increased turbidity in the water column that may temporarily inhibit photosynthesis by phytoplankton by decreasing light availability in
surface waters;

e Temporary nutrient enrichment of surrounding waters potentially resulting in localised oxygen depletion and increased phytoplankton growth; and

e Temporary, localised elevated salinity and water temperature that may impact phytoplankton and sensitive marine fauna close to the source.
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Sewage, grey water and putrescible waste

The main environmental impact associated with discharge of sewage and other organic wastes (i.e. putrescible waste) is eutrophication. Eutrophication
occurs when the addition of nutrients, such as nitrates and phosphates, causes adverse changes to the ecosystem, such as oxygen depletion and
phytoplankton blooms. However, the potential for eutrophication impacts are greatly reduced where natural dissipation rates prevent build up of nutrient
levels, such as in oceanic offshore environments. As the operational area is >12 nm from the nearest land, direct discharge to the marine environment of all
sewage/greywater and putrescible wastes (even untreated) is considered acceptable under Marine Order 96 (Marine pollution prevention — sewage) 2018
and Marine Order 95 (Marine pollution prevention — garbage). No significant impacts are expected from treated discharges of these wastes during the Activity
given the biodegradable nature of the waste, the small volumes released relative to the receiving environment’s assimilative capacity, lack of nearby habitats
sensitive to any nutrient increases and the highly dispersive nature of the receiving ocean environment. The North West Shelf is characterised as an
ecosystem in which nutrients and organic matters are rapidly recycled (Furnas and Mitchell, 1999). Hence, the daily nutrient loadings from the Activity are
inconsequential in comparison to the daily turnover of nutrients that takes place. Based on these factors, the consequence of these discharges in terms of
eutrophication of the marine environment is considered to be ‘Negligible (1)’

Treated bilge water and deck drainage

Discharges of oily water will be treated to <15 ppm in accordance with MARPOL Annex | and Marine Order 91 — Marine Pollution Prevention (Oil). Discharge
of treated bilge or deck drainage is non-continuous and infrequent. Discharges could introduce low concentrations of hazardous substances (mixture of water,
oily fluids, lubricants, cleaning fluids, etc.) into the water column. In turn, this may result in a reduction in water quality, with potential impacts to pelagic
organisms. However, potential impacts from toxicity effects would be limited to passive marine biota (i.e. planktonic organisms and fish larvae) that become
entrained in the discharge plume; mobile marine fauna such as fish would be able to move away from the area of discharge. Due to the small volumes, the
very low levels of contaminants likely to be entrained in the discharge and the rapid dilution and dispersal that will result at the oceanic location, the
environmental effects will be temporary, localised and limited to the surface waters (<5 m). Therefore, the impacts to fauna in the water column from deck
and bilge discharges are predicted to be localised with no ecosystem-level effects. The water quality is predicted to rapidly return to original state by natural
action after the Activity is complete. Based on these factors, the consequence of these discharges in terms of toxicity effects on the marine environment is
considered to be ‘Negligible (I)".

Cooling and brine water

Cooling water will be discharged at a temperature above ambient seawater temperature. Upon discharge it will be subjected to turbulent mixing and transfer
of heat to the surrounding waters. Effects of elevated seawater temperature may include a range of behavioural responses in transient, protected marine
fauna. However, protected marine fauna with the potential to be in the operational area (e.g. pygmy blue whales and whale sharks) are transient in nature so
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significant impacts are not expected. The majority of residual biocide (chlorine) will be neutralised within the cooling water systems. The very low
concentrations of chlorine in the cooling water discharges will be rapidly diluted by the prevailing current.

Brine water will sink through the water column where it will be rapidly mixed with receiving waters and dispersed by ocean currents. As such, any potential
impacts are expected to be limited to immediately adjacent to the source of the discharge, where concentrations are highest. This is confirmed by Azis et al.
(2003) who reported that effects on planktonic communities in areas of high mixing and dispersion, such as those found in the operational area, are generally
limited to the point of discharge only. Changes in salinity can affect the ecophysiology of marine organisms and larval stages tend to be more susceptible to
impacts of increased salinity (Neuparth et al. 2002). However, some marine species are known to be able to tolerate short-term fluctuations in salinity in the
order of 20-30% (Walker and McComb 1990). The receptors with the potential to be exposed to an increase in salinity include pelagic fish species and
plankton found in surface waters within the operational area. Pelagic megafauna species (e.g. whale sharks) may be subjected to slightly elevated salinity
levels for a very short period if they swim through the area, but they are expected to be able to tolerate short-term exposure.

Given the short duration of the Activity, relatively low discharge volumes and open ocean conditions resulting in rapid mixing, the change in water quality is
expected to be temporary and highly localised, and not expected to result in any significant ecological impacts. The potential consequences of elevated
temperatures and salinity are therefore considered to be ‘Negligible (I)’.

Summary

Due to the relatively short duration of the Activity and intermittent nature of these routine discharges, cumulative impacts to water quality within the operational
area are expected to be localised and short-term with no lasting effect. Given the rapid dilution, negligible exposure to hydrocarbon concentrations above
impact thresholds and minor increases in salinity and temperature above ambient levels; direct impacts to transient marine fauna, including MNES (e.g.
pygmy blue whales and whale sharks) are not expected, with direct impacts limited to planktonic organisms that may be entrained within the discharge plume.
In view of the high level of natural mortality and the rapid replacement rate of many plankton species (UNEP, 1985), the potential consequence on planktonic
communities is a localised impact on plankton abundance in the vicinity of the point of discharge with negligible ecological significance.

Given the open ocean location of the operational area, and distance from sensitive receptors, relatively small discharge volumes and the temporary
reduction in water quality due to routine discharges; the consequences are considered to be ‘Negligible (I)".

Assessment of Likelihood and Inherent Risk Ranking

The likelihood of routine operational discharges from the MODU and support vessels causing any impacts to plankton or marine fauna within the operational
area with standard control measures in place is considered ‘Likely (D)’. Therefore, the inherent risk ranking from routine operational discharges during the
Activity is evaluated as ‘Low (2).
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Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision
Zero discharge overboard. Would eliminate potential impacts to Costs associated with containment and
operational area of discharges to sea. | gnshore disposal. Does not eliminate

impact of eventual disposal.
Operational area is oceanic location
distant from land and where dispersal
will be high. Small discharge volumes
will meet legislated requirements and
standard practice.

ALARP Assessment

Routine discharges are standard offshore industry practice in open waters. The risks and impacts to the marine environment are well understood. Given that
all routine discharges will meet or exceed relevant MARPOL legislation and Marine Orders, and involve relatively low volumes over a short period, there is a
high level of certainty that effects on water quality will be temporary and localised to the location of discharge, due to the rapid dispersal of the waste streams
in the offshore, open ocean environment.

Reject

SapuraOMV considers the adopted controls appropriate to manage the impacts of planned routine discharges. As no reasonable additional/alternative
controls were identified that would further reduce the impacts without grossly disproportionate cost, the impacts and risks are considered ALARP. As such,
the residual risk to the marine environment is predicted to be "Low (2)’ and classified as a Type A decision.

Residual Risk Summary

Consequence Likelihood Residual risk

Negligible (1) Likely (B)

Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk
ranking between ‘Very Low (1)’ to ‘Medium (3)?

Yes — risks are reduced to ALARP, and the residual risk ranking is
Low (2).
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Yes — the Activity was evaluated as having the potential to result in
Is the Activity carried out in a manner consistent with the principles of ESD? negligible consequence, and not result in serious or irreversible
environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and

standards? Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

Yes — management consistent with Protection of the Sea (Prevention
of Pollution from Ships) Act 1983 and relevant requirements
including:
e MARPOL Annex IV and Marine Order 96 (Marine Pollution
Prevention — sewage);
e MARPOL Annex V and Marine Order 95 (Marine Pollution
Prevention — garbage); and

e MARPOL Annex | and Marine Order 91 (Marine Pollution
Prevention — oil).

Have legislative and other requirements been met? Industry codes, standards and
guidelines applied?

Have stakeholder expectations been addressed? N/A — no concerns raised.

Planned routine discharges to the marine environment are considered to be standard practice in the industry. The impact assessment has determined that,
given the adopted controls, planned routine discharges are unlikely to result in a potential impact greater than localised and short-term impacts, which are
not considered as having the potential to affect biological diversity, ecological integrity and have no lasting effect. The adopted controls are industry best
practice and meet legislative requirements under Marine Orders 91, 95 and 96. The potential impacts and risks are considered acceptable if the adopted
controls are implemented.

Stakeholders have been informed of the proposed Activity (see Section 5), and no concerns have been raised. With the control measures proposed, the
residual risk ranking associated with planned routine discharges was assessed as ‘Low’ (2). On this basis, it is considered that adherence to the environmental
performance standards will manage the impacts and risks from routine operational discharges to an acceptable level.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental

Environmental Performance Standard Measurement Criteria Responsibility
Performance Outcome
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Environmental values are Sewage is managed in accordance with MARPOL MODU/vessel inspection confirms: Chief Engineers

protected beyond 500 m of Annex Iy and AMSA Maring Order 96 (as e Valid ISPP (as applicable);
appropriate to vessel class):

he disch . e MARPOL-approved STP; and
the discharge ¢ Avalid International Sewage Pollution pp
e Sewage holding tanks

Prevention (ISPP) Certificate, as required by

vessel class;
e A MARPOL-approved sewage treatment plant
(STP);
e A sewage holding tank sized appropriately to
contain all generated waste (black and grey Vessel logs demonstrate that all
water); sewage discharges are compliant with
e Comminuted/disinfected sewage is only MARPOL Annex IV and AMSA Marine
discharged when =3 nm from land and while Order 96

vessel is moving > 4 knots;

e Sewage that has not been
comminuted/disinfected is only discharged when
212 nm from land and while vessel is moving >4
knots; and

e Sewage will be comminuted/disinfected on the
MODU before discharge (> 12 nm).

STP maintained in accordance with PMS. MODU/Vessel inspection records Chief Engineers

PMS records confirm that STP is
maintained to schedule

Food waste will be macerated to a particle size of Garbage Record Book MODU OIM
<25 mm when discharged from a stationary vessel or
facility at a distance >3 nm from land.

Vessel Masters

Macerators are maintained as per the PMS to ensure | PMS records confirm that the MODU OIM
they are functional. macerator is maintained to schedule or
repaired/replaced as required

Vessel Masters
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Zero discharges of deck Compliance with Marine Order 91 — Marine Pollution | MODU/vessel inspection confirms: Chief Engineers

drainage and bilge to the Prevention — Oil (as appropriate to vessel class): e Valid IOPP: and

marine environment if oil- e Avalid International Oil Pollution Prevention e MARPOL-approved OWS
in-water content exceeds (IOPP) Certificate;

15 ppm. e Machinery space bilge/ oily water will pass

through a MARPOL-approved OWS to reduce
oil-in-water content to <15 ppm prior to
discharge while en-route;

e Where the oil-in-water content exceeds 15 ppm, | Oil Record Book
the oily water is contained on-board and
disposed of at a licensed onshore facility or to a
carrier licensed to receive waste;

e Treated oily water will only be discharged when
MODU/vessels en-route; and

* The MARPOL-approved oil-water separator will | ppms records
be calibrated and maintained in accordance with

the PMS.
No substantial adverse Detergents/ cleaning agents used onboard will be MODU/Vessel inspection records MODU OIM
effect on marine fauna from | biodegradable and phosphate free. verify detergents/ cleaning agents Vessel Masters
reduced water quality from used

detergents/cleaning agents
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7.7 Drilling and Cement Discharges

Planned Activity

The following activity was identified as having the potential to result in a planned release of drilling and cement discharges:

e Exploration drilling operations (Section 3.2)

Hazard ldentification

The discharge of drilling fluids, drill cuttings, cement, and cementing fluids and additives has the potential to:
e Reduce water quality (through increased turbidity and potential toxicity); and
e Smother benthic habitats/communities in the vicinity of the well.

Drilling operations

The proposed Activity includes the drilling of a single exploration well in water depths of ~147 m. The well will be drilled as a series of sections. The surface
hole section will be drilled without a riser in place (i.e. riserless drilling) using seawater and pre-hydrated gel (PHG) sweeps to clean the hole. While drilling
the surface hole section, drilling cuttings and drilling fluid (e.g. seawater and sweeps) will be discharged directly to the seabed at the well site for riserless
drilling (where they will accumulate on the seabed surrounding the wellhead). Typically, drill cuttings range in size from clay-sized particles (~0.002 mm) to
coarse gravel (>30 mm) (IOGP, 2016). Cuttings size is determined by TD, lithology, drill bit and SCE specifications.

Once the surface casing is installed, thereby establishing a closed circulating system, the remainder of the well will be drilled with a shale-inhibited (e.g.
KCl/polymer) water-based mud (WBM). The WBM and drill cuttings will be discharged from the MODU just above the sea surface, resulting in dispersion of
the cuttings and residual muds over a larger area as they sink to the seabed. The WBM will be made up of low toxicity drilling fluid solid additives (e.g. barite)
and chemicals that are either completely inert or additives in such low concentrations they pose little or no risk to the environment (Neff, 1987; Neff, 2005).
Drilling fluids will be selected and assessed with SapuraOMV’s Chemical Risk Assessment Procedure (AU-HS-PRO-010-1.1) to ensure the potential impacts
of the chemicals selected are acceptable and ALARP. Extracted cuttings will be returned to the MODU so that drilling fluids can be recovered before being
discharged overboard. Drilling fluids are contained within the drilling fluids circulation system. Mud pits (tanks) within this system provide capacity for storing
drilling fluids. The mud pits are cleaned out when drilling operations are complete.

Approximate volumes of drilling discharges to the marine environment expected during drilling of the Kanga-1 exploration well are as follows:
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Planned Activities

Cuttings ~
volume (m?3)

Drilling fluid ~

Well Section volume (m3)

Drilling fluid type Discharge point

Seawater! with pre-hydrated

Top Hole 98 bentonite (PHB)/XC Polymer? 233 Seabed
sweeps
Riserless: Seawater with PHB/XC 1632

Surface 361 Polymer sweeps + weighted PHB (Ris’erless) Seabed
mud

Intermediate 114 WBM 358 Surface

Reservoir 13 WBM 40 Surface

End of well All remaining WBM to be discharged 392 Surface
at end of well

Toth.P.Ianned 586 WBM + PHB/XC Polymer sweeps 2,654

Activities

Contingency Activities
1 x Re-spud top 98 Seawater with pre-hydrated bentonite

hole section (PHB)/ XC Polymer sweeps 233 Seabed
1x Sidetrack 114 WBM 358 Surface
Intermediate section

Total Contingency 212 WBM + PHB/XC Polymer sweeps 591

Activities
! Seawater volume is not included in the estimated Drilling Fluid Volume.
2XC Polymer sweeps may be used to supplement the PHB sweeps in the event there is insufficient drill water or time to hydrate the bentonite.

Cementing operations

Cement will be used to fix casing strings in place, and to form cement plugs as permanent barriers when abandoning the well. Two primary casing cement
jobs are planned for cementing the surface casing and production liner in place. These cement jobs will provide a structural base for the well, isolate loss
zones and different pressure regimes, and are critical to well integrity. Small volumes of cement may be extruded to seabed during these processes. The
only planned cementing operational discharge to sea is when washing and cleaning the surface cementing equipment and lines with water after each cement
job, to prevent cement setting hard in the lines. Cement spacer in well returns and residual surface tank volumes will also be discharged to sea during
cementing operations.

The approximate amounts of discharges expected during cementing operations are as follows:
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Planned Activities
. Cement . Discharge ~ . . .
Casing Cement Job length (m) Discharge Type volume (m?) Hole section Discharge point
Conductor 73 Excess wet G-cement + spacers + 35 Top hole Seabed
Surface Casing 1,137 flushing surface lines/dead volume 36 Surface Hole Seabed
Production Liner 490 Excess wet HTB! cement + spacers + 14 Intermediate Hole Surface
Open Hole P&A Plugs 360 flushing surface lines/dead volume 13 Reservoir Hole Surface
Cased Hole P&A Plugs 100 Spacers + flushing surface lines/dead 10 Surface
volume
I Excess wet cement + spacers +
Total Planned Activities flushing surface lines/dead volume 108
Contingency Activities

Spacers + flushing surface lines/dead

2 x Suspension plugs volume 10 N/A Seabed
5 . ) ;

Failed? surface and conductor casing Wet G-cement + spacers + flushing 162 Surface Hole Seabed
cement jobs surface lines/dead volume
Failed Produc_:'uon Liner + Open Hole Wet HTB cement + spacers + flushing 55 Intermediate Hole Surface
P&A cement jobs surface lines/dead volume
1 x Re-spud top hole section Excess wet G-cement + spacers + 35 Top hole Seabed
1 x Sidetrack intermediate section flushing surface lines/dead volume 10 Intermediate Hole Surface
Total Contingency Activities Excess wet cement + spacers + 270

flushing surface lines/dead volume

1HTB is High Temperature Blend cement
2In the scenario where the cement job does not meet technical and/or safety standards, in which case the entire cement volume is circulated out and the job is repeated.

It is intended that any bulk cement remaining at the end of the well will be provided to the next operator at the end of the drilling program (as it remains on
the MODU). Should this option not be available, the remaining cement will be mixed and operationally discharged as a slurry to the marine environment. The
remaining bulk cement at the end of the well is estimated to be 84 m?.

Contingency activities

The contingency activities of a re-spud/sidetrack/failed cement job are not considered likely, nonetheless, they are included to ensure that the credible
worst case scenario is evaluated.

Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision
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Chemical selection procedure for drilling
completions and cementing chemicals

Aids in the process of chemical
management that reduces the impact of

Cost associated with implementation of
procedure. Environmental benefit of

drilling and cement discharges to sea. using lower toxicity chemicals Accept
Only environmentally acceptable outweighs procedural implementation
products are used. costs.
Only seawater and WBM will be used The use of WBM only in the drilling Does not compromise drilling operation
(i.e. no synthetic based muds (SBM)) program will reduce the consequence of | objectives. Environmental benefit
impacts by eliminating hydrocarbon outweighs cost. Accept
residue on cuttings that would result
from the use SBM.
Use of solids control equipment (SCE) Quantities of drilling fluids discharged Cost associated with implementation of
that is appropriately maintained for will be minimised through the use of procedure. Benefits of implementing Accept
effective operation SCE, which includes recirculation of the | procedure and measures implemented
mud where possible. outweigh costs.
Bulk operational discharges conducted The MODU’s PTW may slightly reduce | Cost associated with implementation of
under MODU’s permit to work (PTW) the likelihood of bulk discharges procedure. Benefits outweigh the cost.
system (to operate discharge occurring, although discharges are often
. . . . Accept
valves/pumps) or risk assessed using operationally required and cannot be
the MODU contractors risk assessment eliminated.
prompt cards
Bulk dry cement will not be wholly Bulk dry cement has the potential to Standard industry practice,
discharged overboard except in disperse across a wider area, potentially | environmental benefit outweighs cost.
emergency situations. affecting a larger area of the marine
environment. Where cement cannot be Accept

transferred to the next operator at the
completion of the Activity, it will be
mixed and discharged overboard as a
slurry. A slurry would have a greater
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tendency to settle on the seafloor closer
to the well location.

Drilling fluids program Manage drilling fluids use during the Standard industry practice,
Activity to minimise effects on the environmental benefit outweighs cost. Accept
environment.

Drilling fluids will adhere to American Manage drilling fluids use during the Good industry practice, environmental
Petroleum Institute (API) specifications Activity to minimise effects on the benefit outweighs cost. Accept
environment.

Environmental Impact Assessment

The potential environment impacts from drilling and cement discharges include:

e Localised and temporary increase in total suspended solids (TSS) (turbidity), increasing light attenuation in surface waters

e Potential contamination and toxicity effects; and

e Localised smothering of the seabed and associated benthic habitats and communities (mortality and burial of benthic fauna).
Receptors potentially impacted by drilling and cement discharges during the Activity include:

e Plankton;

e Pelagic marine fauna; and

e Benthic habitats and fauna.

Water Quality

Turbidity

The discharge of drill cuttings and unrecovered fluids is expected to increase turbidity (TSS) in the water column, for short, temporary periods over the
expected Activity duration of ~40 days. Turbid plumes will form in the immediate area around the drilling location as a result of particles brought into suspension
from discharges. Typically, larger particles, representing ~90% of mud solids, will quickly settle to the sea floor adjacent to the source, while the remaining
fine grained particles (~10%) will form a plume that drifts with prevailing currents away from the source and is diluted rapidly in the receiving waters (Neff,
2005; 2010). Numerous field and modelling studies of cuttings and WBM have found extremely rapid dilution and dispersion of dissolved and particulate
fractions in well-mixed ocean settings (as is the case within the operational area) to non-chronic concentrations within ~15 m of the discharge point (Neff,
2010). IOGP (2016) reports that drill cuttings would settle quickly, leading to short exposure times in the water column.
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Phytoplankton and zooplankton productivity may be temporarily reduced within the immediate area surrounding the discharge, due to decreased light
penetration and patrticles clogging gills or digestive tracts. However, drilling discharges will only have a very highly localised potential area of ecological impact
with no material effect on pelagic productivity.

Given, the depth of the seabed (~147 m), no light-based benthic primary production occurs at the site with no concomitant turbidity effects.

While very high concentrations of TSS have been shown to result in mortality of pelagic animals (>1,830 mg/L), such concentrations do not occur from drill
cuttings discharges (IOGP, 2016). In addition, pelagic fauna usually avoid or move away from plumes of suspended cuttings, thereby minimising the risk of
harm (IOGP, 2016). Marine megafauna such as cetaceans and whale sharks are not expected to be in direct contact with the plumes, given that plumes
rapidly disperse. Any potential contact would be of a short duration, given the rapid dispersion of the plume and transitory nature of the marine megafauna.

Given the nature of the discharges, the deep, open water surrounding the MODU and the relative energy of the receiving environment, dilution of plumes
created by drilling activities is predicted to be rapid such that potential impacts to pelagic plankton productivity and marine fauna mortality from increased
turbidity are expected to be ‘Negligible (1)’

Potential toxicity

In part, the toxicity associated with chemicals in the muds and cuttings discharge stream and the cement slurry will depend on their bioavailability to organisms
in the receiving waters and sediments. Many drilling fluid additives that are likely to be used, such as bentonite, are listed ‘E’ category fluids under the OCNS
and also considered to Pose Little or No Risk to the Environment (PLONOR) (OSPAR, 2013). Most of the metals detected in drilling muds are present primarily
as trace impurities in barite or bentonite clay (Neff, 2008). The metals of environmental concern (due to their potential toxicity) that may be present in some
drilling mud barites include cadmium, chromium, copper, mercury, lead, and zinc (Neff, 2008). However, modern WBMs are prepared with high quality barite
obtained from sources with much lower trace metal content than historically, with most metals of concern being at concentrations similar to those of fine-
grained marine sediments. WBM have been shown to have little or no toxicity to marine organisms (Jones et al. 1996), and that the lack of toxicity and low
bioaccumulation potential of the drilling fluids means that the effects of the discharges are highly localised and are not expected to spread through the food
web (Neff, 2010). Several metal bioaccumulation bioassays of WBM cuttings found that metal concentrations in the tissues of exposed animals were very
similar to those in the tissues of unexposed animals (IOGP, 2016). Cementing discharges (cement, cement slurry, additives and spacers, etc.) also have the
potential to result in toxicity effects. However, discharge of cement at the sea surface has not demonstrated significant harm to water column flora and fauna
(Neff, 2005).

Early life stages of fish (embryos, larvae) and other plankton would be most susceptible to the toxic exposure from drilling fluids, as they are less mobile and
therefore can become exposed to the plume at the outfall. Jenkins and McKinnon (2006) reported that levels of suspended sediments greater than 500 mg/L
are likely to produce a measurable impact upon larvae of most fish species. However, impact is expected to be limited due to high levels of natural mortality
and a rapid replacement rate (UNEP, 1985), intermittent exposure and the dispersive characteristics of the open water in the operational area. As such,
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exposure of planktonic communities is not considered to result in significant impacts at the population level and is considered to result in an undetectable or
limited local degradation of the environment, rapidly returning to original state by natural action.

Marine fauna found in the water column, such as cetaceans, fish and sharks are expected to actively avoid discharge plumes and associated turbidity and
toxicity within the water column, thereby minimising the risk of harm (IOGP, 2016). The operational area overlaps the distribution BIA for pygmy blue whales
and the foraging BIA for whale sharks. The Blue Whale Conservation Management Plan (DoE, 2015a) identified chronic chemical pollution (toxins) as having
a risk level of ‘Low’. The Conservation Advice for whale sharks (Rhincodon typus) (TCCS, 2015a) does not identify chemical pollution as a threat to the
species. However, direct contact with the plumes, given their proximity to the MODU (immediately around the well site) is unlikely and any potential contact
would be of a short duration, given the rapid dispersion of the plume and transitory nature of these species. As such, acute or chronic effects are not expected.

Toxicity impacts are not predicted from cement, as it is considered PLONOR (Cefas, 2019). The low toxicity and low bioaccumulation potential of WBM means
that the effects of these discharges are highly localised and are not expected to spread through the food web. The potential for impact is limited to the area
around the well location where chemical concentrations will be highest; beyond this area chemical concentrations will be rapidly diluted to levels below toxicity
thresholds.

Therefore, potential toxicity impacts to pelagic plankton productivity and marine fauna are expected to be ‘Negligible (I)’ from drilling and cementing
discharges.

Smothering

Drill Cuttings

Deposition from the combined surface hole and bottom hole cuttings is expected to be confined to within a few hundred metres around the well location
(Jones et al. 2007; 2012). The depth of accumulated cuttings will be greatest close to the well location where the heavier particles are deposited. A summary
of various studies determined that ecological impacts to the benthos are only expected when sediment deposition exceeds a thickness >6.5 mm (IOGP,
2016). Some types of epibenthic organisms may be smothered where this cuttings threshold is exceeded. The thin layer of drill cuttings material that occurs
(low deposition) away from the immediate area of the well site will likely be naturally reworked into surface sediment layers through bioturbation.

The effects of drilling discharges on the benthic environment are related to the total mass of solids and fluids discharged, the relative energy of the water
column, and the nature of the benthic habitat (Neff, 2005). Benthic habitats in the operational area are considered to be of low sensitivity (i.e. no known
significant benthic habitat; see Section 4.4.5), and impact on soft sediment communities is not expected to affect the diversity or ecosystem function in this
area, and thus is only considered a localised impact. Recovery of benthic communities from burial and organic enrichment occurs relatively rapidly through
recruitment of new individuals from planktonic larvae and migration from adjacent undisturbed sediments. Ecological recovery usually begins shortly after
completion of drilling and is often well advanced within a year. Full recovery may be delayed until concentrations of biodegradable organic matter decrease
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through microbial biodegradation to the point where surface layers of sediment are oxygenated. Mobile benthic fauna, such as demersal fish, may be
temporarily displaced from areas where cuttings and cement discharges accumulate.

Cement

Impacts of cement on the marine environment are associated mainly with smothering surrounding benthic and/or infauna communities and is not expected
to pose any toxicological impacts to receptors. The potential impacts of smothering from a surface release are expected to be significantly less than from the
seabed release due to smaller volumes, the intermittent nature of these discharges, and the high potential for dispersion via ocean currents given the open
water location. Comparative modelling (BP, 2013) also indicated that less than 0.1% of the cement solids would be deposited on the seabed within 1.5 km of
the point of discharge and that no significant seabed deposition would occur at any location from a surface discharge.

Modelling of larger volumes of cement (200 tons) have indicated that cement from top-hole sections displaced to the seabed may affect the seabed
immediately around the well to a radius of approximately ~10-20 m (depending on height) from the well, resulting in the potential for disturbance of 0.002
km? (BP, 2013). The cement discharged to the seabed around the well will change the existing soft-sediment seabed habitat to a hard substrate habitat, but
the affected area will not extend beyond that already altered by the primary cuttings piles and will therefore not impact any additional area of seabed. Hardened
cement will provide a surface for colonisation by epifauna.

Summary

The ancient coastline KEF is located ~5.1 km south of the proposed Kanga-1 well location. Given that the area potentially impacted by cement discharges,
drill cuttings and drilling fluids (10 m to 1.5 km, as described above) will be highly localised, drilling and cement discharges are not expected to influence
benthic communities or ecological values of the KEF. It is expected that drilling and cement discharges may result in a localised alteration of seabed substrate
within a habitat that is considered homogenous and not overly sensitive.

Overall, smothering impacts to sensitive habitat and fauna are expected to be ‘Negligible (1)’ from drilling and cementing discharges because of the relatively
small disturbance footprint in homogeneous not overly sensitive habitat.

Assessment of Likelihood and Inherent Risk Ranking

The likelihood of minor impacts to marine fauna and habitat within the operational area with standard control measures in place is considered ‘Likely (D)’.
The inherent risk ranking from routine operational discharges during the Activity is evaluated as ‘Low (2)’'with the consequence ranking from the above impact
assessment of ‘Neglibible (1)'.

Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision
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Centrifuges and driers Further reduce drilling fluids from Given the low environmental impact of
cuttings, thereby reducing discharges to | the cuttings discharged and low cost of
marine environment. Does not reduce WBM, the additional cost associated )
the volume of drill cuttings discharged to | with changes to equipment is Reject
sea. considered disproportionate to the
environmental benefit.
Skip and ship to shore of drilling/cement | Eliminate discharges to sea, reducing Storage space required for
waste and bulk product potential impacts to marine environment. | containment of waste; increase in
transfers to vessels resulting in
increased potential impacts and risks.
Increased transfers results in
increased fuel usage, increased safety )
. . . Reject
risks to personnel during transfer; high
cost to transport and dispose onshore.
Cost outweighs the benefit given the
low impact expected from drilling and
cement discharges and increase in
safety risks and additional costs.
Riserless mud recovery system Provides an opportunity to re-use drilling | Given the low environmental impact of
fluids while drilling riserless, thereby the cuttings discharged (due to the
reducing environmental discharges. chemicals selected) and the short
Does not reduce the volume of drill duration of discharge, the additional Reject
cuttings discharged to sea unless the cost associated with changes to
skip and ship control measure is also equipment and change to the well
adopted. design is considered disproportionate
to the environmental benefit.
Cuttings re-injection Minimise/eliminate overall discharges to | Significant cost to drill injection well
sea, reducing potential impacts to and manage the re-injection process. Reject
marine environment. Additional discharges while drilling the
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injection well. Not justifiable for a
single well. Unlikely to realise any net
environmental benefit given the need
to drill another well (additional
discharges).

Cement Backload — End of Contract Eliminate discharges to sea of residual Backload of bulk materials is not able
excess cement, reducing potential to remove 100% of the stored material
impacts to marine environment. due to dead volumes in silos and

tanks. Would introduce, increased
health and safety risks and additional
financial costs associated with moving Reject
bulk cement back to vessels and then
onshore for disposal. Given the low
impact expected from cement
discharges, the costs are grossly
disproportionate to the benefit.

ALARP Assessment

Within the operational area, limited values and sensitivities have been identified with the potential to be impacted by drilling and cement discharges. The
benthic substrate within the operational area is expected to be made up of unconsolidated soft sediment, and predominantly bare muddy substrates (Section
4.4.5). This will be verified with a pre-drilling site survey. The impact assessment and evaluation has determined that, given the adopted controls, impacts to
water quality and benthic habitats may result in localised and short-term effects, with no lasting effects on ecosystem function.

Further opportunities to reduce impacts from drilling and cement discharges have been investigated, but there are no reasonably practicable additional or
alternative control measures. With the proposed control measures in place, the residual risk ranking of seabed disturbance was assessed as ‘Low’ (2),
classified as Type A decision and cannot be reduced further. With no reasonably practicable additional or alternative control measures identified that would
offer a net environmental benefit, the impacts and risks are considered ALARP.

Residual Risk Summary

Consequence Likelihood Residual risk
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Negligible (1) Likely (B)

Demonstration of Acceptability

Are environmental impacts and risks reduced to ALARP, and the residual risk
ranking between ‘Very Low (1)’ to ‘Medium (3)*?

Yes —risks are reduced to ALARP, and the residual risk ranking is
Low (2).

Is the Activity carried out in a manner consistent with the principles of ESD?

Yes — the Activity was evaluated as having the potential to result in
negligible consequence, and not result in serious or irreversible

environmental damage.

Are the potential risks and hazards consistent with SapuraOMV’s policy and
standards?

Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

Have legislative and other requirements been met? Industry codes, standards and
guidelines applied?

N/A — no environmental legislation or other requirements deemed
relevant to drilling and cement discharges.

Have stakeholder expectations been addressed?

N/A — no concerns raised.

Drilling and cement discharges to the marine environment are considered to be standard practice in the industry and there are no relevant Australian
environmental legislative requirements that relate specifically to discharges. With the commitment of using WBM, SapuraOMV’s Chemical Risk Assessment
Procedure (AU-HS-PRO-010-1.1) and the American Petroleum Institute (API) specifications for drilling fluids, a reduced environmental impact footprint is

achieved.

Stakeholders have been informed of the proposed Activity, as detailed in Section 5 and there are no concerns raised by stakeholders regarding this
hazard/risk. Temporary and localised effects from drilling and cement discharges are considered likely to occur. Given the generally low toxicity of discharges,
the highly localised area, the short-term impact and the short duration of the Activity, the residual risk from the discharge of drill cuttings, drilling fluids and
cement on the benthic communities and water quality has been assessed as ‘Low’ (2). On this basis, it is considered that adherence to the environmental
performance standards will manage the impacts and risks from drilling and cement discharges to an acceptable level.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental

Environmental Performance Standard
Performance Outcome

Measurement Criteria

Responsibility

Reduce impacts on water | All drilling fluids, mud and cementing chemicals will be
quality, seabed and assessed as per the Chemical Risk Assessment
Procedure (AU-HS-PRO-010-1.1).

Chemical risk assessment report
demonstrates selection (primary
ranking of Gold/Silver or D/E),

SapuraOMV Senior HSE
Specialist
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marine fauna from drilling
and cement discharges

assessment and approval process for
selected chemicals is followed.

Only WBM to be used.

Chemical log

SapuraOMYV Drilling
Manager

Drilling Fluids Program developed prior to the Activity.

Drilling Fluids Program

SapuraOMYV Drilling
Manager

Drilling fluids will adhere to API specifications.

Drilling Fluids Program

SapuraOMYV Drilling
Manager

Drill cuttings will be returned to the MODU to be Daily Drilling Report (DDR) MODU OIM
processed using SCE prior to discharge.

SCE maintained in accordance with PMS. PMS records MODU OIM
Bulk operational discharges will be conducted under Records demonstrate bulk discharge MODU OIM
the MODU’s PTW system (to operate discharge authorised under PTW.

valves/pumps).

Bulk dry cement will not be wholly discharged DDR to document details of cement MODU OIM

overboard except in emergency situations.

discharge (dry cement/ left over
cement).
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8. Environmental Assessment for
Unplanned Events

SapuraOMV’s environmental assessment identified eight potential sources of environmental risks
associated with unplanned events for this Activity. The results of the environmental assessment are
summarised in Table 8-1. A comprehensive risk and impact assessment for each of the unplanned
events and subsequent control measures proposed by SapuraOMV to reduce the risk and impacts to
ALARP and acceptable levels are detailed in the following subsections.

Table 8-1 Summary of risk assessment ranking for unplanned events

Hazard Consequence Likelihood Residual Risk

Section 8.1 — Hydrocarbon Spill — Loss of Well Control
Hydrocarbon spill from loss of primary and V D 3
secondary well control. (Critical) (Unlikely) (Medium)
Section 8.2 — Hydrocarbon Spill — Vessel Collision
Hydrocarbon spill from ruptured fuel tank from a 1l E
vessel collision. (Moderate) (Remote)
Section 8.3 — Hydrocarbon Spill — Refuelling spill
Hydrocarbon spill from hose rupture during fuel I c
bunkering. (Minor) (Possible)
Section 8.4 — Minor Hydrocarbon or Chemical Spills
Accidental hydrocarbon/chemical release ! c

! y ! : (Minor) (Possible)
Section 8.5 — Solid Releases — Loss Overboard
Accidental loss of solid hazardous/ non-hazardous | C_
waste/ dropped objects. (Negligible) (Possible)
Section 8.6 — Marine Fauna Collision
Vessel collision with marine fauna that may be in I D
operational area during the Activity. (Minor) (Unlikely)
Section 8.7 — Introduction of Invasive Marine Species
Introduction of invasive marine species from the I D
use of non-local vessels/ discharge of ballast water. (Moderate) (Unlikely)
Section 8.8 — QOil Spill Response
Oil spill response activities including use of vessels, vV E
aircrafts, dispersants and/ or land-based . Remote
operations. (Major) ( )
Section 8.9 — MODU Loss of Station
MODU mooring system failure v E

g sy . (Major) (Remote)
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8.1 Hydrocarbon Spill - Loss of Well Control

The following events were identified as having the potential to result in hydrocarbon spill from a loss of well control:

e Loss of primary and secondary well control during drilling through hydrocarbon bearing formation.

Hazard ldentification

During drilling through a hydrocarbon bearing formation(s) a loss of well control (LOWC) incident could result in the release of hydrocarbons (oil and gas) to
the marine environment. A worst case incident would involve the highly unlikely scenario of a subsea blowout with uncontrolled release of reservoir
hydrocarbons over an extended period. To determine and assess the extent of the environment that may be affected and the receptors at risk, stochastic oil
spill modelling was undertaken for the worst credible discharge scenario of a LOWC (Level 3 spill), assuming total failure of the multiple barriers and
unrestricted flow until a relief well could be drilled to ‘kill’ the well after 77 days. Unrestricted flow for 77 days at an average rate of ~4,480 m®/day (total oil
released ~345,014 mq) is considered conservative (e.g. OPEP source control measures for a LOWC Level 3 spill such as capping stack application or
emergency BOP intervention are not effective).

Oil spilled into the marine environment will spread rapidly and can have adverse effects on marine ecosystems that are exposed to sufficiently elevated
concentrations of hydrocarbons, and/or lower concentrations for extended periods. Uncontained oil tends to rise to the surface because it is less dense than
seawater, and a slick of fresh oil forms on the sea surface. Some oil will become entrained in the water column as it is jetted out of the well under pressure
and forms small droplets (smaller than ~75 pm) that tend to remain suspended in the water column. These droplets are exposed to bacterial degradation and
dispersion by ocean currents. Larger droplets of entrained oil tend to rise to the surface and can surface some distance from the source. The slick is thickest
close to the discharge point and rapidly gets thinner as the oil spreads over the sea surface and weathers. Soluble elements of the oil mixture can dissolve
into the seawater from entrained droplets and from under the surface slick.

When the oil reaches the surface, it is subject to natural physico-chemical weathering mechanisms, such as evaporation, emulsification, photo-oxidation and
sedimentation (if it attaches to suspended particles). Some of these mechanisms also act on entrained oil; particularly dissolution, microbial biodegradation
and sedimentation. Therefore, a large component of the spilled oil is lost to the atmosphere, assimilated in the water column and/or seabed sediments through
natural mechanisms and its physical properties begin to change through weathering.

The environmental consequences of a LOWC are highly variable and dependent on the characteristics of the hydrocarbons released, the rate and volume of
the release, the time of year, the biotic and abiotic dynamics of the receiving environment, water depth at the release point, the proximity of the release point
to sensitive environmental receptors and the sensitivity of the receptors to elevated hydrocarbons. Modelling outputs were used to inform the environmental
impact assessment and to assist with emergency planning. Therefore, the following risk assessment is specific to the nature and scale of the credible LOWC
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spill in the context of the geographic location that may be affected and environmental values at scales relevant to the area. Spill response actions such as
(but not limited to) shoreline clean-up, offshore containment and recovery, and oiled wildlife response are described in the Kanga-1 Exploration Well OPEP
for a Crude Oil Spill (Appendix F) and are assessed in Section 8.8, which will further mitigate the predicted level of risk.

Modelling Approach

Stochastic oil spill modelling is used to determine the total area that could be exposed to hydrocarbons, including trace concentrations of oil in the water
column. Modelling is also used to inform impact assessment by understanding the potential location and extent of oil at concentrations likely to result in
environmental consequences. Mapping areas that could be exposed at the moderate contact thresholds in Table 4-1 (NOPSEMA, 2019a) by a spill is a useful
tool for impact or consequence assessment. Hence, the moderate contact thresholds in Table 4-1 are used to inform the risk assessments in this Section
and Section 8.2 (Hydrocarbon Spill — Vessel Collision).

While stochastic modelling provides useful data for calculating probabilities of exposure to pre-defined threshold concentrations / thicknesses and the
maximum extent of contact, based on a large number of theoretical spill events (n = 120); prediction of the fate and weathering of spilled oil is complemented
with deterministic modelling; that is, when one of the 120 stochastic simulations is selected for further analysis. Selection is generally based on the ‘worst
case’ shoreline loading across all shorelines or specific locations of interest/sensitivity. In short, deterministic modelling is useful to evaluate the risks
associated with individual spills and provides a more realistic representation of the impacts/consequences from a single (worst credible) spill. Therefore, these
runs complement the stochastic modelling as they provide insight into the persistence, duration and extent of contact / exposure of sensitivities to oil as it
weathers, and the potential response preparedness required.

Oil spill modelling was carried out with SINTEF’s Oil Spill Contingency and Response (OSCAR) system (version 12.0). OSCAR is a system of integrated
models to quantitatively assess the fate and transport of hydrocarbons in the marine environment, as well as evaluate the efficacy of response measures
(Reed et al. 2001; Reed et al. 2004). OSCAR provides an integrated hydrocarbon transport and weathering model that accounts for hydrocarbon advection,
dispersion, surface spreading, entrainment, dissolution, biodegradation, emulsification, volatilisation and shoreline interaction. The weathering model (Daling
et al. 1997) is supported by an extensive oil library that contains detailed, laboratory-derived data for a wide range of hydrocarbons subjected to a wide range
of environmental conditions.

Stochastic Spill Modelling Information

Volume and Type of Release

Hydrocarbons that could be released to the environment are light crude oil and gas from a subsea blowout. Quantitative hydrocarbon spill modelling (GHD,
2020a) was undertaken for the worst case subsea spill discharge rates and volumes from a well blowout at the Kanga-1 well location, to inform the
environmental impact assessment and to assist with emergency planning. Key parameters including worst case release volumes assumed for modelling are
provided in Table 8-2.

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 124



Table 8-2 Spill specifications modelled for Kanga-1 subsea LOWC scenario

Depth of spill 147 m
Hydrocarbon type Light Crude

Liquid release volume 345,014 m? (2,170,070 bbl)
Gas release volume 5,776,235 sm? (203,986,000 scf)
Release duration 77 days

Timing of spill risk period All months of the year
Modelling duration 112 days

Target Hydrocarbon

The target hydrocarbons most likely to be encountered are from the Late Jurassic sandstone formations within the WA-412-P permit area, which would involve
light crude oil and gas. A hydrocarbon modelling analogue was selected from within the SINTEF Oil Library that provides the best match to the expected
(target) hydrocarbon. OSELVAR 2011 13°C (Oselvar) was selected as the most appropriate modelling analogue for the exploration target crude oil, based
on the laboratory assay properties of crude from the nearby Mutineer Exeter field, which produces from the same Late Jurassic sandstone formations targeted
by Kanga-1. Table 8-3 presents the bulk properties of Mutineer Exeter crude oil and the SINTEF oil Oselvar, with distillation curves presented in Figure 8-1.
A comparison of the bulk properties (Table 8-3) indicates a close match between Oselvar and Mutineer Exeter across most parameters. Though the
asphaltene content in Oselvar is lower than Mutineer Exeter, the simulated oil weathering indicates Oselvar has a strong tendency to emulsify. Emulsification
is likely aided by the relatively high wax content of the oil, which when paired with moderate asphaltene content can produce a wax-stabilised emulsification.®

Table 8-3 Comparison of whole crude properties of Mutineer Exeter and SINTEF Oselvar

Mutineer Exeter Crude QOil
Property SINTEF OSELVAR 2011 13°C
(Intertek, 2015)

Specific Gravity 0.81 0.791
API Gravity 43.1 47.4
Viscosity (cP) 2.2 @ 20°C 3@ 13°C
Wax Content (%) <5 4.2
Pour Point (°C) <-36 (upper) -36
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Hydrocarbon Weathering

Asphaltene (%)

Figure 8-1 Comparison of boiling point curves for Mutineer Exeter and Oselvar
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An analysis of hydrocarbon weathering for Oselvar was undertaken with the SINTEF Oil Weathering Model (OWM). OWM predicts the weathering (i.e. mass
balance partitioning) of hydrocarbons under steady-state met-ocean conditions. OWM simulations were run for sustained wind speeds of 1 m/s (low winds),
5 m/s (moderate winds) and 10 m/s (high winds). The OWM simulations are based on 100 m® of hydrocarbon released instantaneously onto the sea surface.

> Simulated weathering of other oils in the SINTEF database with similar ranges in asphaltene and wax content (Jordbaer w/ 0.2% asphaltene & 2.5% wax, Draguen w/ 0.13% asphaltene & 2.4% wax)
for a 5 m/s wind speed all had predicted water content in oil that ranged from 75-85%, which indicates all have high emulsification potential. Hence, the sensitivity of emulsification is relatively low
for the range of wax content and asphaltene considered for the simulated (Olesevar) and target (Mutineer-Exeter) analogues.
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Figure 8-2 presents the results of weathering analysis. Oselvar has a moderate tendency to evaporate. Under low wind speeds (1 m/s) ~55% of the surface
slick is predicted to have evaporated after 5 days (120 hours). Under moderate wind speeds (5 m/s) ~60% of the surface slick is predicted to evaporate after
72 hours with ~15% dispersed to the water column and ~25% remaining as floating oil. Under high wind speeds (10 m/s) a higher degree of oil dispersion
into the water column (~45% after 72 hours) is predicted relative to moderate winds, while the remainder of the oil (~55%) has evaporated and no floating olil
remains. Under such a scenario, dispersed oil may resurface once the wind speed reduces and evaporation may continue. Oselvar has a high tendency for
emulsion formation, with the surface slick entraining 60-75% water content under the range of wind speeds assessed.
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Figure 8-2 Simulated weathering of SINTEF Oselvar for wind speeds of 1 m/s (top left), 5 m/s (top right) and 10 m/s (bottom)

Deterministic Spill Modelling Information

Deterministic model simulations were performed for three (3) of the 120 stochastic realisations selected for either high accumulated shoreline loadings or
short arrival times to key geographic receptors to represent the ‘worst case’ environmental outcomes. These deterministic simulations were also used to
develop the Kanga-1 Exploration Well OPEP for a Crude Oil Spill (AU-HSE-KG1-EX-PLN-037) to inform response planning. Information from the stochastic
and deterministic simulations in this Section were used to identify priorities for protection in the Kanga-1 Exploration Well OPEP for a Crude Oil Spill (AU-
HSE-KG1-EX-PLN-037) (Appendix F) at the onset of LOWC incident (in the event of a spill the actual trajectory will depend on the nature of the spill and the
environmental conditions at the time).

Stochastic Spill Modelling Results

The modelling results are described below for the fate and transport of hydrocarbons at the moderate contact threshold values defined in Table 4-1 for the
MEZ, which are adopted to rank the impact (or consequence) of a potential LOWC spill.
As described previously, for each set of 120 model runs (realisations) that comprise the LOWC stochastic simulation, the oil spill model spatially tracks
surface, total submerged (entrained plus dissolved), dissolved and shoreline oil that are at or above the adopted NOPSEMA (2019a) thresholds. Because of
the large amount of simulated data, this information is further distilled and reported here in the following manner:
e Contact probability is the percentage of realisations that a threshold was exceeded at any instant, during any realisation, at a particular horizontal
model location or region (comprised of many horizontal model locations e.g. KEF, AMP, region such as the Montebello Islands). For example, a total
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submerged oil contact probability of 60% at the Glomar Shoals KEF means that a threshold was exceeded in 60% of the 120 realisations anywhere
in the water column for at least one model time step over this KEF’s area.

e Minimum arrival time is the shortest time from the start of any of the 120 realisations (which is equal to the time of release) that a threshold was
exceeded at any instant, during any realisation, at a particular horizontal model location or anywhere in a region (e.g. KEF, AMP).

e Maximum time-averaged concentration: Time-averaged concentration (dissolved, total submerged and surface oil only) at a horizontal model grid
cell for a particular realisation is the average for all time steps when the concentration exceeds the threshold. The maximum time-averaged
concentration is the highest time-averaged concentration of a model grid cell at a horizontal model location across all realisations. When calculated
for a region (e.g. KEF, AMP), the maximum-time-averaged concentration of the grid cell anywhere in the area (surface oil) or volume (dissolved and
total submerged oil) is reported. Note that periods when there is no or below threshold oil concentrations do not contribute to (ie reduce) the reported
averages.

e Accumulated oil ashore is the sum of all oil that has arrived at a shoreline cell or region (e.g. all shoreline model cells for the Montebello Islands)
over the duration of the realisation and does not consider weathering losses. Hence, accumulated oil ashore is a conservative over-estimate of the
peak shoreline oiling when compared to deterministic simulations that do simulate weathering.

Figure 8-3 shows the extent of potential area of hydrocarbon contact for each of the four oil phases (surface, dissolved, total submerged, accumulated
shoreline) at the moderate thresholds, which define the spatial extent of the MEZ as at least one exceedance for one time step across any of the 120 stochastic
simulations. The outer extent of the MEZ is primarily defined by the total submerged oil component. Though not described in this Section, the low contact
thresholds for each of the four oil phases that define the EMBA are also illustrated in Figure 8-3, which again shows that the outer bounds of the EMBA are
defined by the total submerged oil. Lastly, the high contact thresholds for surface, dissolved and accumulated shoreline thresholds (as described in Table
4-1, note there is no NOPSEMA (2019a) high threshold for entrained [total submerged] oil) are illustrated in Figure 8-4, which shows that these are only
exceeded in close proximity to the well location.

Sea Surface Hydrocarbons above 10 g/m? (lower limit for potential ecological impacts)

Surface oil above the MEZ contact threshold (10 g/m?) was predicted to extend up to ~400 km from the spill location (Figure 8-3). No geographic features
(i.e. shorelines) or State Marine Parks were predicted to be contacted by floating oil at the MEZ threshold (10 g/m?).

High contact probabilities were predicted of the spill reaching the waters overlying the KEFs of the Continental Slope Demersal Fish Communities (Continental
Slope, 75%) and the Ancient coastline at 125 m depth contour (Ancient Coastline, 100%). However, these are seafloor features that are not impacted by
surface oil. The maximum time-averaged oil concentrations of 37 g/m? and 91 g/m? were predicted at the Continental Slope and the Ancient Coastline,
respectively, with minimum arrival times of 2.6 days and 0.3 days (8 hours), respectively.
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Low to moderate contact probabilities (26-32%) were predicted at the Montebello AMP (32%), the Glomar Shoals KEF (31%) and the Exmouth Plateau KEF
(26%) with maximum time-averaged surface oil concentrations of 33, 45 and 23 g/m?, respectively, and minimum arrival times of 5.5, 4.2 and 12.2 days,
respectively.

Low probabilities for the MEZ contact threshold were predicted for the Argo-Rowley Terrace AMP (6%) and the Gascoyne AMP (1%) with maximum time-
averaged surface oil concentrations of 19 and 11 g/m?, respectively, and minimum arrival times of 23.3 and 87.8 days, respectively.

Total Submerged Oil above 100 ppb (as appropriate given oil characteristics for informing risk evaluation)

As described in Table 4-1, total submerged oil, the combination of dissolved and entrained oil, is simulated by the SINTEF OSCAR oil spill model used in this
analysis, so that the application of the NOPSEMA (2019a) thresholds for entrained oil is a conservative measure.

Total submerged oil above the MEZ contact threshold (100 ppb) was predicted up to ~2,000 km from of the spill location, although incidences at this threshold
occurred in sparse and sporadic patches. In 80% of simulations, the predicted area of contact at the MEZ contact threshold is restricted to <500 km from the
spill site. Generally, total submerged oil exceedances were in the upper portions of the water column rather than near the seabed.

At the MEZ contact threshold (100 ppb), high contact probabilities (>85%) were predicted at the Argo-Rowley Terrace AMP (85%), the Montebello AMP
(96%), the Gascoyne AMP (98%), the Continental Slope KEF (100%), the Ancient Coastline KEF (100%), the Exmouth Plateau KEF (100%) and the Canyons
linking the Cuvier Abyssal Plain and the Cape Range Peninsula KEF (the Canyons, 92%). Maximum time-averaged total submerged oil concentrations at
these locations ranged between 574 ppb (the Canyons) and 1,004 ppb (Continental Slope). Minimum arrival times of 0.1 days (2 hours) to 7.8 days were
predicted at these receptors.

Moderate contact probabilities (42-68%) were predicted at the Montebello Islands State MP (42%), the Barrow Island State MP (43%), the Ningaloo AMP
(68%), the Shark Bay AMP (45%), the Abrolhos AMP (48%), the Glomar Shoals KEF (64%), Commonwealth waters adjacent to Ningaloo Reef KEF (68%)
and the Western Demersal Slope and Associated Fish Communities KEF (51%). Maximum time-averaged total submerged oil concentrations at these
locations ranged between 245 ppb (Abrolhos AMP) and 704 ppb (Glomar Shoals), with predicted minimum arrival times of 3 days (Glomar Shoals) to 41.7
days (Abrolhos AMP).

Moderately low contact probabilities (11-36%) were predicted at the geographic receptors of Imperieuse Reef (18%), Montebello Islands (30%), Barrow Island
(31%), Onslow Region (36%) and Ningaloo Region (13%); the marine reserves of Rowley Shoals State MP (15%), Muiron Islands State MP (17%), Ningaloo
State MP (35%), Kimberley AMP (11%), Carnarvon Canyon AMP (30%), the Canyons KEF (23%); and Mermaid Reef and Commonwealth waters surrounding
Rowley Shoals KEF (32%), Wallaby Saddle KEF (25%) and Perth Canyon and adjacent shelf break and other west coast canyons KEF (Perth Canyon, 19%).
These locations had maximum predicted time-averaged total submerged oil concentrations of between 227 ppb (Carnarvon Canyon AMP) and 642 ppb
(Imperieuse Reef and the Rowley Shoals State MP), and minimum arrival times of between 8.9 days (Montebello Islands) and 53.5 days (Kimberley AMP).

Dissolved Oil above 50 ppb (potential sub-lethal toxic effects)
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Dissolved hydrocarbons at the MEZ contact threshold (50 ppb) were predicted up to ~200 km to the southwest and ~100 km to the northeast (Figure 8-3).
As with total submerged oil, the exceedances of the dissolved oil threshold were typically in the upper portions of the water column rather than near the
seabed.

There were no predicted instances of dissolved hydrocarbons above the MEZ contact threshold at any of the geographic receptors or State MPs. A high
contact probability (100%) was predicted at the Ancient Coastline KEF with a maximum time-averaged concentration of 1,543 ppb and minimum arrival time
of 0.2 days (4 hours), however as a seafloor feature exposure is unlikely. Low contact probabilities (<9%) were predicted at the Montebello AMP (2%), the
Continental Slope KEF (8%) and the Glomar Shoals KEF (3%) with maximum time-averaged concentrations of 138, 653 and 154 ppb, respectively, and
minimum arrival times of 20.1, 4.7 and 19.5 days, respectively.

Accumulated Hydrocarbons Ashore above 100 g/m? (generally requiring consideration of clean-up effort)

The potential for shoreline hydrocarbon accumulation at the MEZ contact threshold (100 g/m?) was predicted to occur over a large geographic extent between
Java (~1,400 km to the north), Christmas Island (~1,600 km to northwest) and the Albany Region (~1,800 km to the south). The majority of total accumulated
shoreline loads for any single stochastic realisation was less than 200 tonnes. Across all shorelines a high contact probability of 98% was predicted at the
MEZ contact threshold with a maximum accumulated shoreline load of 1,093 tonnes, minimum arrival time of 4 days (at Dampier Archipelago) and maximum
oiled shoreline length of 234 km. The highest accumulated shoreline loadings (~450-1,100 tonnes) were predicted by only six realisations (out of 120). Outside
of these, the highest accumulated shoreline loads were up to ~450 tonnes, and were generally predicted during the spring/summer months (October-February)
when prevailing westerly/north-westerly winds transport surface oil slicks towards the mainland.

Moderately high contact probabilities (57-69%) are predicted at the relatively proximal locations of Montebello Islands (60%), Barrow Island (68%), Muiron
Islands (58%) and the Ningaloo Region (69%) with maximum accumulated shoreline loads of 400, 511, 49 and 76 tonnes, respectively. Minimum arrival times
after the start of the incident at these receptors were predicted to be from 7.7 days at Barrow Island to 13.7 days at the Ningaloo Region. Oiled shoreline
lengths ranged between 14 km at Muiron Islands to 84 km at the Ningaloo Region.

Low to moderate contact probabilities at the MEZ contact threshold were predicted at Scott Reef (13%), Clerke Reef (12%), Imperiuse Reef (37%), Dampier
Archipelago (14%), Lowendal Islands (12%), the Onslow Region (35%), Dirk Hartog Island (15%) and the Shark Bay Region (12%). Moderate maximum
accumulated shoreline loads of 24-42 tonnes occurred at these locations except for 366 tonnes at Imperiuse Reef and 4-9 tonnes at Scott Reef, Dirk Hartog
Island and the Shark Bay Region. Minimum arrival times ranged between 4-10.5 days at Dampier Archipelago, Lowendal Islands and Imperiuse Reef, to
18.5-60.5 days at the other receptors. Maximum oiled shoreline lengths ranged between 5-33 km.

Low contact probabilities (<7%) were predicted for all other shorelines with loads above the MEZ contact threshold. Maximum accumulated loads were
generally less than 6 tonnes except for the Eighty Mile Beach Region (36 tonnes), the Hedland Region (41 tonnes), the Dampier Region (14 tonnes),
Thevenard Island (22 tonnes) and the Carnarvon Region (14 tonnes).
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Worst Case Deterministic Spill Modelling Results and Effectiveness of Surface and Subsea Dispersant Application

A comparison of two deterministic simulations for the worst case oiling across all shorelines (peak load® of ~940 tonnes) and the shorelines of Imperiuse Reef
(peak load of ~250 tonnes) are provided in Figure 8-5 and Figure 8-6, respectively. For both of these representative worst case shoreline loadings, the
spatial extent of the moderate contact thresholds are considerably smaller than those of the MEZ. To inform the development of the Kanga-1 Exploration Well
OPEP for a Crude Oil Spill (AU-HSE-KG1-EX-PLN-037), the worst case oiling across all shorelines (peak load of ~940 tonnes) was utilised to estimate likely
upper limits of resourcing spill response requirements, specifically:

e Shoreline loads and their potential spatial and temporal variability.

e The effectiveness of surface dispersant application (SDA) and subsea dispersant application/injection (SSDI).

SDA was simulated with the oil spill model’'s response module that included both vessels and Fixed Wing Aerial Dispersant Capability (FWADC) aircraft as
summarised in Table 8-4. Further, varying mobilisation times for vessels and aircraft, as well as the number of aircraft, were included in the evaluation of two
SDA response strategies as summarised in Table 8-5.

Table 8-4 Summary of surface dispersant application mitigation strategy

Strategy Element Aircraft (FWADC)

Base of operations (location) Dampier Port Karratha Airport
Downtime when returned to base (for refuelling etc.) 2 hrs 0.5 hrs
Daily operation hours 8 (daylight only) 8 (daylight only)
Maximum number of sorties 1 per day 5 per day
Cruise speed 13 knots 160 knots
Operational speed (when applying dispersants) 5 knots 90 knots
Dispersant tank size 10 m® 3md
Dispersant application rate 1:20 1:20
Dispersant efficacy 50%

Oil searching strategy >50 g/m?

Minimum thickness threshold for dispersant application >50 g/m?

Maximum viscosity threshold for dispersant application <10,000 cSt

6 S ) . . . - ) . . R
Deterministic simulations model the degradation of oil on shorelines whereas stochastic simulations track the mass of accumulated oil on shoreline. Hence, peak loads of deterministic runs are lower than accumulated
shoreline loads from stochastic modelling results.
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Table 8-5 Summary of asset availability

Option #1 Option #2
Asset availability (cumulative totals)
Vessels 2 5 2 5 5
Aircraft (Fixed Wing Aerial Dispersant Capability) 1 2 1 2 4

The SSDI simulation was configured by reducing the oil-water interfacial tension parameter, which increases the tendency of oil to break up into smaller
droplets during release. The oil-water interfacial tension was reduced to 66% of the model default value to approximate oil treatment by chemical dispersant.
The SSDI strategy was implemented in the model from day 1 onwards.

A summary of the simulated SDA response for vessels and aircraft is outlined for options #1 and #2 in Table 8-6 and Table 8-7.

Table 8-6 Summary of option #1 SDA response

Amount of Times (hrs) Idle due to (hrs)
Response item
O|I handled Dispersant Turn Total Time

Aircraft 1 13,183.9 1,318.4 1,730
Aircraft 2 10,514.9 1,051.5 48 598 248 804 0 0 154 1,853
Vessel 1 2,722.1 272.2 24 490 544 1,283 0 296 50 2,688
Vessel 2 2,632.0 263.2 24 484 544 1,281 0 308 47 2,688
Vessel 3 2,532.8 253.3 48 445 571 1,267 0 312 46 2,688
Vessel 4 2,621.7 262.2 48 514 502 1,266 0 311 47 2,688
Vessel 5 2,432.3 243.2 48 460 557 1,270 0 307 45 2,688
Total oil treated (m3): 36,640

Total dispersant used (m3): 3,664
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Table 8-7 Summary of option #2 SDA response
[ amomor | Tmest) | dedeos |

Response item : . .
Sl hagdled Dlspersagp t In port Cruising Working Darkness | Weather | No task Turn UEED TS
m used (m Around hrs

Aircraft 1 13,135.4 1,313.5 24 604 230 774 0 0 120 1,752
Aircraft 2 10,927.9 1,092.8 48 605 242 803 0 0 151 1,848
Aircraft 3 8,276.6 827.7 72 598 263 838 0 0 172 1,943
Aircraft 4 6,847.6 684.8 72 603 271 862 0 0 178 1,987
Vessel 1 2,339.6 234.0 24 493 537 1,270 0 322 42 2,688
Vessel 2 2,427.4 242.7 24 487 533 1,276 0 323 45 2,688
Vessel 3 2,303.4 230.3 48 489 522 1,263 0 325 41 2,688
Vessel 4 2,475.3 247.5 48 479 519 1,268 0 330 44 2,688
Vessel 5 2,337.7 233.8 48 486 512 1,267 0 332 43 2,688
Total oil treated (m3): 51,071

Total dispersant used (m®): 5,107

Comparisons of the no dispersant, the two SDA options and the SSDI simulations are presented in Figure 8-7 (surface and entrained mass balances), and
Figure 8-8 (shoreline loading time series), which predict that:

e The SSDI strategy provided some benefit at the Montebello Islands (reduced shoreline peak load from ~350 to ~300 tonnes), but this was largely
counterbalanced by an increased loading at the Ningaloo Region (increased shoreline peak load from ~35 tonnes to ~80 tonnes) with a total peak
reduction of only ~30 tonnes across all shorelines (decrease in peak load of ~940 tonnes to ~910 tonnes). The low predicted efficacy of the SSDI is
likely related to the subsea dynamics of the oil release at the wellhead where the low exit velocity of the plume (~0.5 m/s) due to the low gas
component does not generate enough local turbulence to physically generate small oil droplets for the chemical dispersant to be effective.

e Most treated oil with both SDA options occurred within ~80 km of the well site, where fresh, thick surface oil was most prevalent. The SDA response
strategies yielded a moderate reduction to the peak mass of surface oil from ~22,000 tonnes to ~17,000 tonnes (option #1) and ~15,000 tonnes
(option #2) with a concomitant increase in the total mass of entrained droplets. The simulated reduction in the surface slick was substantial with a
decrease in the peak shoreline loading from ~430 tonnes at Barrow Island and ~350 tonnes at Montebello Islands to ~315 tonnes and ~220 tonnes
for option #1, respectively, and to ~220 tonnes and ~150 tonnes for option #2, respectively. Overall, there was a net benefit to shoreline loads as a
result of SDA, with the total peak load across all shorelines reducing from ~940 to ~600 tonnes and ~400 tonnes for options #1 and #2, respectively.

In summary, SDA and SSDI are considered as potential spill response strategies in the Kanga-1 Exploration Well OPEP for a Crude Oil Spill (AU-HSE-KG1-

EX-PLN-037) (see Appendix F) and Section 8.8 (Spill Response Operations). In the remote likelihood of an unplanned LOWC event, SSDI may be effective
if the gas to oil ratio is greater than best estimates utilised here for the oil spill modelling.

SapuraOMV Kanga-1 Exploration Well Environment Plan, AU-HSE-KG1-EX-PLN-036| 136



HPIOF
i

._/ ‘7‘ " \:\ it
Legend
4 Kanga -1 Well Location £
e T . Major Towns
(&\J’.&%“E‘\M N
Y et ‘] wA-412-P Permit
15( I~ state/Commonwealth Waters Bdy
N Deterministic Sim 2 _
; | -
VVNDHAM : :
. Sim2 Total Submerged Qil (>100 7
*KUNUNURRA ;:' ppb) 3
Sim2 Surface Qil (>10 g/m?)
Sim2 Dissolved Hydrocarbon
I: (>50 ppb)
I sim2 Shoreline Oil (>100 g/m?)

7 T {8

S EOA

a v W v ur
— —

Ko
Hyiczels Calum. 3CA 1951

AT 908 LTA KA

SapuraOMV Upstroam (WA) Py Ltd P'gz‘“ oty 6112520083,
Kanga - 1 Exploratien Drilling oni

Kanga - 1 Oil Spill Modelling
Stochastic MEZ and Deterministic Sim 2

T HEDOF

PONCE 13600°F

prra e T T ey

140F

Figure 8-5 LOWC deterministic spill modelling output of predicted hydrocarbon exposure at moderate thresholds for all oil phases for
the worst case stochastic realisation of loading across all shorelines
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strategies at receptors with shoreline loadings greater than 10 tonnes
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Standard Control Measures

Control Measure Environmental Benefit Evaluation of Decision Decision
Planned Maintenance System — BOP testing. Regular testing and maintenance of BOP | Benefit outweighs the cost. Accent
minimises the risk of failure. Control is standard practice. P
NOPSEMA accepted Well Operations Includes control measures for well integrity | Benefit outweighs the cost.
Management Plan (WOMP). and testing and well control, and MODU Regulatory requirement.
Safety Case that reduce the risk of Accept
unplanned discharges to the marine
environment.
NOPSEMA accepted MODU Safety Case. Reduces the likelihood of a LOWC by Benefit outweighs the cost.
implementing controls for safe operation of | Regulatory requirement.
the facility. The MODU Safety Case:
e Identifies the hazards and risks;
e Describes how the risks are Accept
controlled; and
e Describes the safety management
system in place to ensure the controls
are effectively and consistently
applied.
Well Control Bridging Document Well Control Bridging Document covers all | Benefit outweighs the cost.
aspects of primary and secondary well Control is standard practice. Accept
control for drilling operations implemented P
to minimise the potential for a LOWC.
API 53 Subsea BOP requirements Reduces the likelihood of a LOWC by Benefit outweighs the cost.
implementing controls for safe operation of | Control is standard practice. Accept

the facility.
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Offshore personnel competency assessment

Reduces the likelihood of a LOWC by

Benefit outweighs the cost.

as per WEMS implementing controls for safe operation of | Control is standard practice. Accept
the facility.
Barrier verification process Reduces the likelihood of a LOWC by Benefit outweighs the cost.
implementing controls for wellbore Control is standard practice. Accept
integrity and safe operation of the facility.
Operational and Scientific Monitoring Plan Operational monitoring allows adequate Regulatory requirement.
(OSMP) comprised of Operational Scientific information to be provided to aid decision
Monitoring Framework (AU-HS-PLN-005-1.1) | making to ensure response activities are
and the Operational and Scientific Monitoring | timely, safe and appropriate. Scientific Accept
Implementation Plan (OSMIP) (AU-HSE-KG1- | monitoring identifies if potential longer
EX-PLN-038) term remediation activities may be
required.
Project-specific Mooring Design Analysis. Ensure adequate MODU station holding Benefits considered to outweigh
capacity to prevent loss of station. This will | costs. Standard practice.
reduce the likelihood of a blowout resulting Accept
in release of hydrocarbons to the marine
environment.
MODU spill response plans (SOPEP/SMPEP, | Potential impacts to the environment are Personnel cost associated with
appropriate to class). reduced through effective management of | ongoing management (spill
an accidental spill (discharge to sea). response exercises) and
implementation of plans. Accept
Benefits of ensuring response
plans in place, are followed and
implemented outweighs costs.
Kanga-1 Exploration Well OPEP for a Crude Demonstrates the capability and planned | Under the OPGGS(E)R,
Oil Spill (AU-HSE-KG1-EX-PLN-037) response strategies to spills in the marine | NOPSEMA require that the Accept

petroleum activity have an
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environment. May help to reduce the accepted OPEP. Environmental
potential impact on the environment. benefit outweighs cost. Control
is a legislated requirement and
must be adopted.

Well Containment Plan Potential impacts to the environment are Benefits considered to outweigh
reduced through effective implementation | costs. Standard practice. Accept
of engineering and operational activities to
recover from a loss of well containment.
MOU with other operators. Potential impacts to the environment are Benefits considered to outweigh
reduced with quicker response times due | costs. Standard practice. Accept

to equipment access from other operators.

Environmental Impact Assessment

An accidental hydrocarbon release to the marine environment as a result of a LOWC has the potential to impact:

e Water and sediment quality;

e Marine and intertidal (shoreline) flora and fauna;
e Protected and significant areas; and

e Socio-economic receptors.

A consequence assessment of sensitive environmental receptors at risk from a Kanga-1 LOWC has been undertaken based on a literature review and the
potential exposures predicted by stochastic oil spill modelling. As the stochastic modelling does not consider the potential for response actions to reduce
impacts, this consequence assessment is necessarily conservative and actual consequences may be considerably lower than described. Section 4 and
Appendix D includes a description of physical, biological and socio-economic environment present in the operational and/or spill (MEZ) areas.

Table 8-8 Exposure and consequence evaluation to ecological receptors within the LOWC MEZ

Sensitivity Consequence Evaluation

Plankton Plankton are found in nearshore and open waters beneath the surface in the water Plankton are predicted to be exposed to in-water (dissolved
column. These organisms migrate vertically through the water column to feed in and total submerged) hydrocarbons above the moderate
surface waters at night (NRDA, 2012). As they move close to the sea surface it is exposure threshold on the shelf and offshore waters of WA.
possible that they may be exposed to both surface hydrocarbons but to a greater The actual area affected by any single spill event would be

extent, hydrocarbons dissolved or entrained in the water column. considerably smaller than the area represented by the MEZ
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Sharks, Rays
and Fish

Plankton risk exposure through ingestion, inhalation and dermal contact. There is
potential for localised mortality of plankton due to reduced water quality and toxicity
from hydrocarbons. Effects will be greatest in the upper 10 m of the water column and
areas close to the spill source where hydrocarbon concentrations are likely to be
highest.

Phytoplankton are typically not sensitive to the impacts of oil, though they do
accumulate it rapidly (Hook et al. 2016) due to their small size and high surface area
to volume ratio. Oil can affect the ability and the rate of photosynthesis and inhibit
growth in phytoplankton, depending on the concentration range (Hook et al. 2016). In
general, field and laboratory studies have shown that crude oil concentrations of up
to 1 mg/L (1,000 ppb) may stimulate phytoplankton growth; concentrations of between
1 and 100 mg/L may cause slight and severe growth inhibition; and concentrations
over 100 mg/L result in severe or complete growth inhibition (Ozhan et al. 2014).
Therefore, subsurface hydrocarbons could potentially result in acute exposure. Since
regeneration time is very short (e.g. 9-12 hours) any impacts to phytoplankton are
expected to be very short-lived (NAS, 2003).

Zooplankton (microscopic animals such as rotifers, copepods and krill), that feed on
phytoplankton, are vulnerable to hydrocarbons (Hook et al. 2016) and toxic effects
can be seen at concentrations ranging from 0.05 to 9.4 mg/L (NAS, 2003). In most
cases, eggs and larvae are more sensitive than adults, and larvae more sensitive than
eggs, though exceptions to this exist (Volkman et al. 1994). Short-term effects of oil
on zooplankton include possible decreases in biomass (usually temporary), as well
as lower rates of feeding and reproduction. Long-term effects, such as changes in
community structure, have not been found (NAS, 2003). Spawned gametes and
larvae would be especially exposed to spill effects since they are generally positively
buoyant and would be exposed to surface slicks. The potential impact of this exposure
is likely to be mitigated by the very broad distributions of plankton and the limited
proportion likely to be exposed.

The behaviours and habitat preferences of shark and fish species determine their
potential or exposure to hydrocarbons and the resulting impacts. Since fish and
elasmobranchs (sharks and rays) do not normally break the sea surface, exposure to
surface hydrocarbons is unlikely to occur, with species more likely to encounter in-
water hydrocarbons. Entrained hydrocarbon droplets can physically affect fish and
sharks exposed for an extended duration (weeks to months). Effects will be greatest
in the upper 10 m of the water column and areas close to the spill source where
hydrocarbon concentrations are likely to be highest and with greater time exposure.
Generally, fish are able to detect and avoid contact with surface slicks; mid-pelagic,
free-swimming fish species are highly mobile and as such are not likely to suffer
extended exposure to concentrations that would lead to chronic effects. Pelagic fish
species are therefore generally not highly susceptible to impacts from hydrocarbon
spills. As a result, mortality rarely occurs in open waters from surface spills (Kennish,
1997; Scholz et al.1992). However, shallow inshore species are less likely to be able

(Figure 8-5 and Figure 8-6) or EMBA, and given the
relatively fast population turnover of open water planktonic
populations it is considered that any potential impacts will
be low and temporary in nature.

Plankton are numerous and widespread, meaning that an
oil spill in any one location is unlikely to have long-lasting
impacts on plankton populations at a regional level. Once
background water quality conditions have been re-
established, the plankton community may take weeks to
months to recover (ITOPF, 2011), due to fast population
turnover.

The potential consequences to plankton are considered to
be ‘Minor (ll)’, as they would involve short-term and
localised impacts.

Most fish and shark species found in the areas of elevated
hydrocarbons above low thresholds have extensive
distributions across the NWMR and SWMR, or further.
However, the contours delineating the moderate
thresholds of surface, dissolved and total submerged oil
overly the distributions of several shark and fish species
listed as threatened and/or migratory under the EPBC Act
(Appendix D). The MEZ also overlaps BIAs for several
species of shark and sawfish as described in Appendix D.
These species may encounter and are at risk of impact
from surface (floating) oil, and in-water hydrocarbons.
However, the majority of studies from laboratory trials or
fish collected after spill events found evidence of
elimination of PAHs in fish tissues and returning to
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Marine Mammals
- Cetaceans

to move away from in-water hydrocarbons and hence may be exposed for longer
periods. Demersal species may be susceptible to oiled sediments, but are not
expected to be greatly impacted, given the presence of in-water hydrocarbons in
primarily in the surface layers of the water column.

Sharks and fish can be exposed to oil through a variety of pathways, including:

e Direct dermal contact (e.g. swimming through oil, with direct diffusion across
their gills (Hook et al. 2016));

e Ingestion (e.g. directly or via oil-affected prey/foods); and

e Inhalation (e.g. elevated dissolved contaminant concentrations in water
passing over the gills).

Of the potential toxicants, monocyclic and polycyclic aromatic hydrocarbons (MAHs
and PAHSs) are generally regarded as the most toxic to fish. Studies have shown a
range of impacts including changes in abundance, decreased size, inhibited
swimming ability, changes to oxygen consumption and respiration, changes to
reproduction, immune system responses, DNA damage, visible skin and organ
lesions, and increased parasitism. However, many fish species can metabolize toxic
hydrocarbons, which reduces the risk of bioaccumulation (NRDA, 2012).
Comparatively high concentrations of dissolved hydrocarbons are required to cause
outright mortality of fish. No reports of oil spills in open water systems causing fish
kills (e.g. mass fish mortality events attributable to oiling) have been reported (Hook
et al. 2016).

Fish are most vulnerable to hydrocarbon discharges during their embryonic, larval and
juvenile life stages. Unlike adult fish that can move away from oiled waters, pelagic
eggs and larvae are largely transported by wind and water currents. Those that come
into contact with surface oil could be injured or killed through smothering or an
accumulation of oil on the gills.

Sharks and rays are not as well studied from a toxicological standpoint as bony fish,
and the impact of oil exposure on these organisms is largely unknown. Hydrocarbon
contact may affect whale sharks through direct physical coating (surface slicks) and
ingestion (surface slicks and entrained/dissolved hydrocarbons), particularly if
feeding. Whale sharks are vulnerable to surface, entrained and dissolved aromatic
hydrocarbon spill impacts, as they filter large amounts of water over their gills,
catching planktonic and nektonic organisms (Jarman and Wilson, 2004). Large fish
have been shown to avoid oiled areas (Rooker et al. 2013), but it is not known whether
sharks and rays would exhibit the same behaviour. Following the Deep Water Horizon
incident, whale sharks were observed in the oil-impacted area, increasing the
likelihood of exposure to surface slicks and elevated hydrocarbon concentrations
beneath slicks.

Whales and dolphins can be exposed to the chemicals in oil through:

reference levels within two months of exposure
(Challenger and Mauseth, 2011; Davis et al. 2002;
Gagnon and Rawson, 2011; Gohlke et al. 2011; Jung et
al. 2011; Law and Hellou 1999). This is likely due to
vertebrates ability to rapidly metabolise and excrete
hydrocarbons (Hook et al. 2016).

Recovery of shark and fish assemblages depends on the
intensity and duration of an unplanned release, the
composition of the oil released and whether dispersants
are used, as each of these factors influences the level of
exposure to potential toxicants. Recovery would also
depend on the life cycle attributes of fishes. Species that
are abundant, short-lived and highly fecund may recover
rapidly. However, less abundant, long-lived species may
take longer to recover. The range of movement of fishes
will also influence recovery. The nature of the receiving
environment also influences the level of impact on fishes.

Large-scale population level effects following a LOWC on
fish species, abundances or assemblage composition
would be unlikely due to the wide geographical distribution
of many fishes and the potential for rapid re-colonisation.
Pelagic free-swimming fish and sharks are unlikely to
suffer long-term damage from oil spill exposure because
dissolved/entrained hydrocarbons in water are not
expected to be sufficient to cause harm (ITOPF, 2011).
There is the potential for short-term impacts to fish
communities and shark populations; the consequences
are ranked as ‘Moderate (ll1)’.

Several cetacean species were identified as having the
potential to occur within the MEZ (Appendix D) and may
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e Internal exposure by consuming oil or contaminated prey;
e Inhaling volatile oil compounds when surfacing to breathe;

e Dermal contact by swimming in oil and having oil directly on the skin and
body; and

e Maternal transfer of contaminants to embryos (NRDA, 2012; Hook et al.
2016).

French-McCay (2009) identifies that a 10-25 um oil thickness threshold has the
potential to impart a lethal dose on marine species, however the author also estimates
a probability of 0.1% mortality to cetaceans if they encounter these thresholds based
on the proportion of the time spent at surface. Direct surface oil contact with
hydrocarbons is considered to have a low deleterious effect on whales, possibly due
to the skin’s effectiveness as a barrier to toxicity, so the effect of oil on cetacean skin
is probably minor and temporary (Geraci and St. Aubin, 1988). Cetaceans in particular
have mostly smooth skins with limited areas of pelage (hair covered skin) or rough
surfaces such as barnacled skin to retain oil.

The physical impacts from ingested hydrocarbons with subsequent lethal or sub-lethal
impacts are both applicable to entrained oil. However, the susceptibility of cetaceans
varies with feeding habits. Baleen whales (such as pygmy blue and humpback
whales) are not particularly susceptible to ingestion of oil in the water column, but are
susceptible to oil at the sea surface as they feed by skimming the surface. Oil may
stick to the baleen while they filter feed near slicks. Toothed whales and dolphins may
be susceptible to ingestion of dissolved and entrained oil as they gulp feed at depth.

The inhalation of oil droplets, vapours and fumes is a distinct possibility if whales
surface in slicks to breathe. Exposure to hydrocarbons in this way could damage
mucous membranes, damage airways, accumulate in blood and other tissues, leading
to possible liver damage and neaurological disorders, or even cause death. Several
authors suggest that the threat of most immediate concern to cetaceans is inhalation
of volatile toxic fractions at the air:water surface, rather than from ingestion or
absorption through skin (Helm, et al. 2015).

As highly mobile species, in general it is very unlikely that cetaceans will be constantly
exposed to concentrations of hydrocarbons in the water column for continuous
durations (e.g. >96 hours) that would lead to chronic toxicity effects. However,
continued exposure to oil was documented for several species of cetaceans in Prince
William Sound after the Exxon Valdez vessel spill (heavy oil) (Matkin et al. 2008) and
in the Gulf of Mexico after the Deepwater Horizon LOWC in 2010 (Dias et al. 2017).

Geraci and St. Aubin (1988) found little evidence of cetacean mortality from
hydrocarbon spills; however, long-term individual effects (e.g. impaired health and
reproduction) have been documented for two populations of killer whales (a toothed
whale species) in Prince William Sound attributed to the Exxon Valdez vessel spill
(Matkin et al. 2008). There is also evidence that the Deepwater Horizon oil spill has

be susceptible to impacts from spilled hydrocarbons;
however, impacts will depend on the extent of the oll
footprint, presence of habitat, exposure pathway and
behaviour.

Many cetacean species inhabiting offshore waters are
highly mobile and range widely, so their contact with an oil
spill may be brief and impacts from physical contact with
hydrocarbons are likely to be in the form of sub-lethal
effects (e.g. skin irritation, irritation from ingestion or
inhalation). Nevertheless, some species have been
identified as vulnerable to anthropogenic disasters such as
oil spills (e.g. killer whales), and may take decades to
recover from impacts or disturbance (Matkin et al. 2008).

Humpback and pygmy blue whales are known to migrate
seasonally through the MEZ. A LOWC in May to
November would coincide with humpback whale migration
and one in April to August or October to January would
coincide with pygmy blue whale migration. Humpback
whales primarily feed in Antarctic waters, and there are no
recognised feeding areas on the west coast of Australia
(TSSC, 2015c). The closest foraging BIA for pygmy blue
whales (Ningaloo; DAWE, 2020a) is approximately 21 km
south-east from the predicted moderate contact threshold
for surface oil. Feeding during migrations is generally low
level and opportunistic, reducing the potential for ingestion
of hydrocarbons; therefore, sub-lethal impacts from
external exposure are more likely for these species.
Migrations of both humpback and pygmy blue whales are
protracted through time and space (i.e. the whole
population will not be within the MEZ), and as such, a spill
from a LOWC is unlikely to affect an entire population.

Cetacean populations that are resident within the MEZ
may be susceptible to impacts from spilled hydrocarbons
and are more likely to occupy coastal waters. However,
spilled hydrocarbons are expected to weather quickly
beyond the release location, thereby reducing the potential
for impact with increasing distance. Therefore, impacts
from physical contact with hydrocarbons are likely to be
sub-lethal effects.

If whales are foraging at the time of the spill, a greater

number of individuals may be present in the area where
sea surface oil is present; however, no foraging BIAs occur
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impacted reproduction and health of coastal bottlenose dolphins in the northern Gulf within the area predicted to be exposed to surface
of Mexico (NOAA, 2012). hydrocarbons at moderate contact thresholds. Therefore,

Some behaviour disturbance (including avoidance of the area) may also occur. While Potential surface hydrocarbon exposure is unlikely to

this reduces the potential for physiological impacts from contact with hydrocarbons, affect aggregations of foraging whale species.

active avoidance of an area may displace individuals or aggregations from important Several threatened, migratory and/or listed marine species

habitat, such as foraging. have the potential to be migrating, resting or foraging
within an area predicted to be exposed to in-water
hydrocarbons. Based on the assessment above, a LOWC
could disrupt a considerable number of migrating
humpback or pygmy blue whales, or other cetaceans.
Such disruption could include behavioural impacts (e.g.
avoidance of impacted areas), sub-lethal biological effects
(e.g. skin irritation, irritation from ingestion or inhalation)
and, in rare circumstances, death. Given that impacts are
expected to be largely sub-lethal, and the discontinuous,
patchy and transient nature of exposure beyond the
immediate vicinity of the well, any impact that did occur
would be at an individual and not a population level. For
those species where aggregations may occur (e.g. in
BIAs), they are typically seasonal. Displacement
behaviours and sub-lethal biological effects could result in
temporary short-term impacts to formally managed
species of recognised conservation value (see Appendix
D). However, given that some species may experience
ongoing effects and slow recovery (e.g. killer whales),
potential consequences are considered ‘Major (1V)'.

Marine Mammals  No studies specifically dealing with the impact of oil on dugong populations are Dugongs are unlikely to be in the area where surface or

- Dugongs available, but risk assessments for manatees (a related organism found in the dissolved hydrocarbons are predicted to occur (Figure
Americas) do exist (Geraci and St Aubin, 1988). Dugongs can be exposed to oil via 8-3); therefore, aspiration and to a lesser extent, dermal
dermal contact (especially as they cross the air:water interface to breathe), aspiration contact, are considered unlikely. However, they have been
of oil at the surface, and ingestion of contaminated seagrass. They may also ingest recorded where total submerged oil is predicted to occur.
oil from sediments as they forage for seagrass (Hook et al. 2016). Depending on the In particular, the MEZ partially overlaps the BIA for
amount and type of oil, the effects could be short-term to long-term/chronic (e.g. organ foraging, breeding, calving and nursing area within the
damage). Exmouth Gulf.

Hydrocarbons in the water column or consumption of
contaminated seagrass may cause sub-lethal impacts to
dugongs. However, impacts are assessed as short-term
and localised; therefore, the potential consequence to
dugongs is assessed as ‘Moderate (ll)’.

Marine Mammals  Pinnipeds are potentially impacted by surface, in-water and shoreline hydrocarbons.  Pinnipeds are unlikely to be in the area where surface or
- Pinnipeds dissolved hydrocarbons are predicted to occur (Figure
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Marine Reptiles

Pinnipeds are vulnerable to sea surface exposures given they spend much of their
time on or near the surface of the water, as they need to surface every few minutes
to breathe and regularly haul out on to beaches. Exposure to surface oil can result in
skin and eye irritations and disruptions to thermal regulation. Law et al. (2011) reports
that seals appear not to be very sensitive to contact with oil, but instead to toxic impact
from the inhalation of volatile components.

Ingested hydrocarbons can irritate or destroy epithelial cells that line the stomach and
intestine, thereby affecting motility, digestion and absorption. However, pinnipeds
have been found to have the enzyme systems necessary to convert absorbed
hydrocarbons into polar metabolites, which can be excreted in urine (Engelhardt,
1982; Addison and Brodie, 1984; Addison et al. 1986).

Breeding colonies are particularly sensitive to hydrocarbon spills (Higgins and Gass,
1993). Pinnipeds are further at risk because of their tendency to stay near established
colonies and haul-out areas and consequently are unlikely to practice oil avoidance
behaviours. This is corroborated by Geraci and St. Aubins (1988) who suggest seals,
sea lions and fur-seals have been observed swimming in oil slicks during a number
of documented spills.

Marine reptiles can be exposed to chemicals in oil through:
e Internal exposure by consuming oil or contaminated prey;
e Inhaling volatile oil compounds; and
e External exposure by swimming in oil.
In addition, marine turtles can also be exposed through:
e External exposure to adults or eggs from oiled nesting beaches; and
e Maternal transfer of contaminants to embryos and eggs.

Marine turtles are vulnerable to the effects of oil at all life stages; eggs, hatchlings,
juveniles, and adults. Oil exposure affects different turtle life stages in varying ways;
and each turtle life stage frequents a habitat with varied potential to be impacted
during an oil spill. Several aspects of turtle biology and behaviour place them at
particular risk, including a lack of avoidance, indiscriminate feeding in convergence
zones, and large pre-dive inhalations.

There is well documented evidence of the detrimental effects from encountering oil
either via external contact, ingestion or inhalation, resulting in breathing, sight or
gastro-intestinal injuries. Experiments on physiological and clinical pathological
effects of hydrocarbons on loggerhead turtles (~15-18 months old) showed that the
turtles' major physiological systems were adversely affected by both chronic and
acute exposures (96 hour exposure to a 0.05 cm layer of South Louisiana crude oil
versus 0.5 cm for 48 hours) (Lutcavage et al. 1995). Recovery from the sloughing skin
and mucosa took up to 21 days, increasing the turtle's susceptibility to infection or
other diseases (Lutcavage et al. 1995).

8-3). However, the MEZ overlaps foraging BIAs for male
and female Australian sea lions (see Appendix D). These
BIAs would be exposed to total submerged oil, and
accumulation of oil at the moderate threshold may occur
on shorelines of the foraging BIAs.

Given the mobility of pinnipeds, there may be small
numbers of seals and sea lions in the areas predicted to
be temporarily exposed to moderate concentrations of in-
water hydrocarbons in the water column, noting that in-
water exposure (total submerged oil) is only predicted to
occur within the upper layers of the water column.

Hydrocarbons in the water column or consumption of prey
affected by the oil may cause sub-lethal impacts to
pinnipeds; however, their widespread nature and with no
known breeding areas within the predicted shoreline
accumulation, impacts are assessed as temporary and
localised and are considered ‘Moderate (lll)’.

Marine reptiles are known to occur in the area potentially
exposed to oil above surface and in-water (dissolved and
total submerged) moderate exposure thresholds. This
area includes recognised BIAs for threatened and
migratory marine turtles (see Appendix D) where they are
known to reside or aggregate in significant numbers,
including nesting beaches and internesting areas.
Significant areas include Muiron Islands, Barrow Island
and Montebello Islands. Therefore, impacts to turtles from
shoreline oiling may occur depending on the time of year
an incident occurred and the success of response efforts
to protect priority areas.

Effects of hydrocarbons on marine reptiles, specifically
turtles, can be severe. The presence of BIAs and
aggregation areas within the area potentially exposed to
oil at moderate exposure thresholds suggests that a
LOWC would affect individuals with possible population-
level responses if it occurred at critical life stages (e.g. if a
spill occurred during turtle hatchling season). The
staggered nature of reproductive activity in many of the
species potentially affected, where only a portion of the
population nests in any given year, would reduce the
extent of effects on populations. The impacts of an oil spill
will have implications for the immediate health of marine
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Seabirds and
Shorebirds

Records of oiled wildlife during spills rarely include marine turtles, even from areas
where they are known to be relatively abundant (Short, 2011). An exception to this
was the large number of marine turtles collected (613 dead and 536 live) during the
Deep Water Horizon incident in the Gulf of Mexico; although many of these animals
did not show any sign of oil exposure (NOAA, 2013). Of the dead turtles found, 3.4%
were visibly oiled and 85% of the live turtles found were oiled (NOAA, 2013). Of the
captured animals, 88% of the live turtles were later released, suggesting that oiling
does not inevitably lead to mortality.

Turtles may experience oiling impacts on nesting beaches and eggs through chemical
exposure resulting in decreased survival to hatching and developmental defects in
hatchlings. Whilst turtle nesting beaches may be contacted by weathered oil, turtles
will always nest above the high tide mark and any oil moving through the beach profile
should not contact nests. However, adult females crossing an oiled beach could result
in external oiling of the skin and carapace. Turtle hatchlings may be more vulnerable
to smothering as they emerge from the nests and make their way over the intertidal
area to the water (AMSA, 2015). Hatchlings that contact oil residues while crossing a
beach can exhibit a range of effects including impaired movement and bodily functions
(Shigenaka, 2003). Hatchlings sticky with oily residues may also have more difficulty
crawling and swimming, rendering them more vulnerable to predation.

According to the Recovery Plan for Marine Turtles in Australia (DoEE, 2017a), olil
pollution (chemical and terrestrial discharge —acute and chronic) is generally ranked
as a high threat to most species and populations.

Seabirds and shorebirds are sensitive to the impacts of oiling, with their vulnerability
arising when they cross the air-water interface to feed, as well as oiling from their
shoreline habitats (Hook et al. 2016). The life history characteristics will determine the
vulnerability of each species and life stage. Seasonal conditions may also affect their
vulnerability (e.g. birds may be most vulnerable following the winter when their energy
reserves are low or following moulting) (reviewed in Law et al. 2011). Species that raft
together in large flocks on the sea surface are particularly at risk (ITOPF, 2011).

Birds foraging at sea have the potential to directly interact with oil on the sea surface,
at a considerable distance from breeding sites in the course of normal foraging
activities (e.g. albatrosses and petrels). The greatest vulnerability for external
exposure of oil, and the species most at risk include those that readily rest on the sea
surface (such as shearwaters) and surface plunging species such as terns and
boobies (Peakall et al. 1987). As seabirds are top order predators, any impact on
other marine life (e.g. pelagic fish) may disrupt and limit food supply both for the
maintenance of adults and the provisioning of young.

In the case of seabirds, direct contact with hydrocarbons is likely to foul plumage.
Oiled birds can lose the ability to fly, dive for food or float on the water, which can lead
to drowning. Ol also interferes with the weatherproofing of feathers, which may result
in hypothermia due to a reduction in the ability of the bird to thermo-regulate (ITOPF,

turtles and their nesting, future nesting activities, water
quality and general turtle health.

Two species of listed sea snakes were identified that may
occur in, or have habitat in the MEZ, short-nosed sea
snake and leaf-scaled sea snake, both critically
endangered. Based on a recent survey, there is thought to
be very little gene flow of sea snakes between reefs,
implying that if a species is lost from a reef, recolonisation
may take several years (Guinea, 2013).

Consequently, the potential consequences to marine
reptiles are considered to be ‘Major (1V)'.

Many seabird and shorebird species listed as threatened
and/or migratory under the EPBC Act, and those with BIAs
within the area, may be affected by sea surface oil and
shoreline loadings above moderate threshold levels (i.e.
10 g/m? and 100 g/m?, respectively). These species are
described in Appendix D.

In the event of a LOWC, seabirds rafting, resting, diving or
feeding at sea have the potential to come into contact with
oil. Given the extensive ocean foraging habitat available to
species, the temporary area impacted by a spill event is
unlikely to limit their ability to forage for unaffected prey.
There are no foraging BIAs within the area potentially
exposed to surface oil at moderate to high exposure
thresholds. Surface oil is therefore unlikely to affect
species at a population level. Birds are not likely to be
significantly affected by in-water concentrations of
hydrocarbons due to their limited exposure time in the
water column. Indirect effects through the ingestion of prey
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Subtidal
Communities
Macrophytes
(Macroalgae and
Seagrass)

2011). A bird suffering from cold, exhaustion and a loss of buoyancy (resulting from
fouling of plumage) may dehydrate, drown or starve (ITOPF, 2011; DSEWPaC,
2011c). It may also result in impaired navigation and flight performance (Hook et al.
2016).

Toxic effects of hydrocarbons on birds may result where the oil is ingested as the bird
attempts to preen its feathers to remove oil, and the preening process may spread the
oil over otherwise clean areas of the body (ITOPF, 2011; Hook et al. 2016). Whether
this toxicity ultimately results in mortality will depend on the amount of hydrocarbons
consumed and other factors relating to the health and sensitivity of the bird. Birds that
are coated in oil also suffer from damage to external tissues including skin and eyes,
as well as internal tissue irritation in their lungs and stomachs. Engelhardt (1982),
Clark (1984), Geraci and St Aubin (1988) and Jenssen (1994) indicated that the
threshold thickness of oil that could impart a lethal dose to some intersecting wildlife
individuals is 10 um (~10 g/m?). Scholten et al. (1996) indicates that a layer 25 pm
thick would be harmful for most birds that contact the slick. In a review of 45 marine
hydrocarbon spills, there was no correlation between the numbers of bird deaths and
the volume of the spill (Burger, 1993).

Seabirds may also be susceptible to chronic exposure to PAHs and other oil
constituents accumulated through trophic transfer because they are long-lived upper
trophic level consumers (Velando et al. 2010), which can cause delayed mortality.

Due to their feeding habits, shorebirds are likely to be exposed to oil when it directly
impacts the intertidal zone. Shorebird species foraging for invertebrates on exposed
sand and mud flats at lower tides will be at potential risk of both direct impacts through
contamination of individual birds (ingestion or soiling of feathers) and indirect impacts
through the contamination of foraging areas that may result in a reduction in available
prey items (Clarke, 2010). Breeding seabirds may be directly exposed to oil via a
number of potential pathways. Any direct impact of oil on terrestrial habitats has the
potential to contaminate birds present at the breeding sites (Clarke, 2010). Exposure
also can reduce the hatching of eggs and survival of hatchlings.

Therefore, impacts can be identified through acute mortality, productivity loss,
decrease in reproductive success, sublethal effects and loss of prey resources.

In-water hydrocarbons have the potential to affect macrophytes (macroalgae and
seagrasses) through toxicity impacts. Smothering, fouling and asphyxiation are some
of the physical effects that have been documented from oil contamination in marine
plants (Blumer, 1971; Cintron et al. 1981).

Macroalgae are generally limited to growing on intertidal and subtidal rocky substrata
in shallow waters of up to 50 m depth (DAWE, 2020a). Similarly, seagrasses generally
grow in sediments in intertidal and shallow subtidal waters where there is sufficient
light, and are common in sheltered coastal areas such as bays, lees of islands and
fringing coastal reefs. As such, macrophytes may be exposed to both surface and

contaminated by entrained and dissolved oil may affect
individual birds.

The WA coastline and neighbouring islands provide
feeding, resting and nesting habitats for many coastal and
migratory bird species. Accumulation of oil at the moderate
threshold may occur on the shoreline of Muiron Islands,
Barrow Island and Montebello Islands where important
nesting, foraging and resting areas occur. Shorebirds
foraging in the intertidal zone, or roosting or nesting on
beaches and dunes along the WA coastline may also be
exposed to accumulated oil.

Most species of seabird and shorebird are abundant and
have wide distributions throughout Australia, meaning that
impacts to individuals or a population at one location will
not necessarily extend to populations at other un-impacted
locations. The potential consequence to seabirds and
shorebirds from a LOWC is considered to be ‘Moderate

any.

Locations within the MEZ that have macroalgae and
seagrass beds (e.g. Muiron Islands, refer to Appendix D)
may be exposed to hydrocarbons above the threshold that
could cause impacts, in the unlikely event of a LOWC.
There was negligible (<2%) probability of any nearshore
areas being exposed to dissolved oils at moderate contact
thresholds. Exposure to in-water (total submerged)
hydrocarbons is typically restricted to within 30 m below
the surface and therefore any potential impact to benthic
habitats will only occur in shallower nearshore waters.
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subsurface hydrocarbons. The toxicity of hydrocarbons however, is largely dependent There was low to moderate probabilities (>5%) of total

on the degree of direct exposure and the different life stages of the macrophytes. submerged oil exposure at the moderate contact threshold
In macroalgae, oil can act as a physical barrier for the diffusion of carbon dioxide at the following islands and reef features:
across cell walls (O'Brian and Dixon, 1976). The morphological features of o  Dampier Archipelago (5.0%)

macroalgae, such as the presence of a mucilage layer or the presence of fine ‘hairs’ e Mermaid Reef (5.8%)
will influence the amount of hydrocarbon that will adhere to the algae. '

Although seagrass and macroalgae may be subject to lethal or sublethal toxic effects, O e e {2
including mortality, reduced growth rates, and impacts to seagrass flowering, several e Ningaloo Region (13.3%)
studies have indicated rapid recovery rates may occur even in cases of heavy oil e Imperiuse Reef (18.3%)
contamination (Connell et al. 1981; Burns et al. 1993; Dean et al. 1998; Runcie and «  Montebello Islands (30.0%)
Riddle, 2006). For algae, this could be attributed to new growth being produced from ’
near the base of the plant while the distal parts (which would be exposed to the oil e Barrow Island (30.8%)
contamination) are lost. For seagrasses this may be because 50-80% of their e Onslow Region (35.8%)
biomass is in their rhizomes, which are buried in sediments, thus less likely to be
adversely impacted by hydrocarbons (Zieman et al. 1984). It has been reported by
Taylor and Rasheed (2011) that seagrass meadows were not significantly affected by
an oil spill when compared to a non-impacted reference seagrass meadow. In )
addition, Edgar and Barrett (1995) reported that macroalgal species possess a Based on the impact assessment and expected recovery,
relatively high resistance to oil spills and are expected to recover from spills within a  the consequence is considered to be ‘Moderate (Ill)".
short period of time.

Macroalgal systems are an important source of food and shelter for many ocean
species, and fauna associated with macroalgae may be more sensitive to oil exposure
than the macroalgae itself (Hook et al. 2016). Following the Exxon Valdez oil spill, the
abundance of some macrobenthic invertebrates associated with the kelp forests were
found to decline in the year following the spill, even though the macroalgae were
unchanged (Dean et al. 1998). However, Edgar and Barrett (1995) conclude in their
study regarding the impacts on and recovery of subtidal reefs affected by the Iron
Baron fuel spill in northern Tasmania in 1995 that the release of large quantities of
fuel oil did not substantially affect populations of subtidal reef-associated organisms,
with no significant change in number of species on reefs nor in the densities of the
most abundant animal and plant species.

Seagrass beds are considered to be important dugong habitat and feeding grounds.
Marine turtles are also known to forage in areas with seagrass beds. The susceptibility
of seagrasses to hydrocarbons will depend largely on their distribution, with
communities in deeper waters less likely to be affected in comparison with those in
shallower waters from entrained and dispersed oil droplets or, in the case of emergent
seagrasses, by direct oiling.

These shallow nearshore areas are known to have a
variety of benthic habitats and communities including
macroalgae and seagrass.

Subtidal Corals are generally located in shallow and intertidal regions, where there is the Intertidal coral reefs may be exposed to hydrocarbons
Communities potential for exposure to surface and in-water hydrocarbons. Experimental studies above the threshold that could cause impacts, in the
Coral Reefs and field observations indicate all coral species are sensitive to the effects of oil, unlikely event of a LOWC. The effect of the toxic fractions

although there are considerable differences in the degree of tolerance between of total submerged oil on intertidal coral include partial
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species (Jackson et al. 1989). Differences in sensitivities may be due to the ease with
which oil adheres to the coral structures, the degree of mucous production and self-
cleaning, or simply different physiological tolerances. Direct contact of coral by
hydrocarbons may impair respiration and also photosynthesis by symbiotic
zooanthellae (IPIECA, 1992). Physical oiling of coral tissue can cause a decline in
metabolic rate and may cause varying degrees of tissue decomposition and death
(Negri and Heyward, 2000). A range of impacts is reported to result from toxicity
including partial mortality of colonies, reduced growth rates, bleaching and reduced
photosynthesis. Laboratory and field studies have demonstrated that branching corals
appear to have a higher susceptibility to hydrocarbon exposure than massive corals
or corals with large polyps.

Chronic effects of oil exposure have been consistently noted in corals and, ultimately,
can kill the entire colony. Chronic impacts include histological, biochemical,
behavioural, reproductive and developmental effects. Field studies of chronically
polluted areas and manipulative studies in which corals are artificially exposed to oil
show that some coral species tolerate oil better than other species (NOAA, 2010).
Reproductive stages of corals have been found to be more sensitive to oil toxicity.
Studies undertaken after the Montara incident included diver surveys to assess the
status of Ashmore, Cartier and Seringapatam coral reefs. These found that other than
a region-wide coral bleaching event caused by thermal stress (i.e. caused by sea
water exceeding 32°C), the condition of the reefs was consistent with previous
surveys, suggesting that any effects of hydrocarbons reaching these reefs was minor,
transitory or sub-lethal and not detectable (Heyward et al. 2010). This is despite
AMSA observations of surface slicks or sheen nears these shallow reefs during the
spill (Heyward et al. 2010). Surveys in 2011 indicated that the corals exhibiting
bleaching in 2010 had largely survived and recovered (Heyward et al. 2012),
indicating that potential exposure to hydrocarbons while in an already stressed state
did not have any impact on the healthy recovery of the coral. In addition, surveys
undertaken after the Montara blowout on the plateau areas of Barracouta and Vulcan
shoals (Heyward et al. 2010), which occur about 20-30 m below the water line in
otherwise deep waters (generally >150 m water depth), and contain algae, hard coral
and seagrass, found no obvious visual signs of major disturbance.

mortality of colonies, reduced growth rates, bleaching,
reduced photosynthesis, interruption of chemical
communication necessary for mass spawning, premature
explosion of larvae, decreased growth rates, decreased
lipid content, decreased survival of larvae, decreased
gonadal development, negative impacts to coral
settlement, increased susceptibility to algae colonisation,
epidemic diseases, localised tissue rupture, reduced reef
resilience and mortality (Hayes et al. 1992; Peters et al.
1997; Negri and Heyward 2000; Shigenaka, 2001; Hook
et al. 2016).

There was negligible (<2%) probability of any nearshore
areas being exposed to dissolved oils at moderate contact
thresholds. Exposure to in-water (total submerged)
hydrocarbons is typically restricted to 30 m below the
surface and therefore any potential impact to benthic
habitats will only occur in shallower nearshore waters.
There was low to moderate probabilities of total
submerged oil exposure (moderate contact threshold) with
some islands and reef features. Those with >5% contact
probability include:

e Dampier Archipelago (5.0%);

e Mermaid Reef (5.8%);

e  Muiron Islands (13.3%);

e Ningaloo Region (13.3%);

e Imperiuse Reef (18.3%);

e Montebello Islands (30.0%); and
e Barrow Island (30.8%).

These shallow nearshore areas are known to have a
variety of benthic habitats and communities including
corals. As spills disperse, intertidal communities are
expected to recover (Dean et al. 1998), though the rate of
recovery of coral reefs depends on the level or intensity of
the disturbance, with recovery rates ranging from 1 or 2
years, to decades (Fucik et al. 1984; French McCay,
2009). The potential consequence of a LOWC on corals is
assessed to be ‘Major (IV)’, given recovery times could be
up to decades.
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Benthic marine invertebrates are an extremely diverse group, comprised of many
different taxonomic groups, with different life histories and ecological niches. Benthic
invertebrates inhabit the seabed and are potentially at risk of toxic effects of exposure
to in-water hydrocarbons, as well as toxicity and physical oiling resulting in smothering
from surface hydrocarbons in intertidal areas. These organisms could take up oil via
diffusion from the dissolved phase, ingestion of contaminated food items, and contact
with contaminated sediments (Hook et al. 2016).

Acute or chronic exposure through surface contact, respiration and/or ingestion can
result in toxicological risks. The presence of an exoskeleton (e.g. crustaceans) will
reduce the effect of hydrocarbon absorption through the surface membrane, except
for respiratory membranes. Other invertebrates with no exoskeleton and larval forms
may be more prone to effects from in-water hydrocarbons. Small invertebrates (micro-
and meiofauna) will be very susceptible to the narcotic effects of oil because of their
high surface area to volume ratio. As a consequence, disappearance of benthic
crustaceans from sediments is often considered an indicator of impact (Gomez
Gesteria and Dauvin, 2005). These narcotic impacts can not only cause outright
mortality of organisms, but also decreases in rates of reproduction (Hook et al. 2014).

The ecological implications of potential reduction in diversity and abundance of
benthic invertebrates will be dependent on the habitat affected. Areas of highly mobile
sediment, where diversity and abundance are relatively low, will likely recover quickly.
Complex assemblages (e.g. sponge habitat) or deep-water slow-growing sessile
invertebrates (e.g. deep-water coral) are likely to recover much more slowly, and loss
of these epibiota could change seabed habitat complexity.

Nearshore and offshore subtidal reef habitats are dominated by seaweeds, mobile
invertebrates and fish. Potential impacts to sensitive receptors related to these reefs
are discussed above. It was observed that the release of large quantities of fuel oil
during the grounding of the Iron Baron did not substantially affect populations of
subtidal reef associated organisms (Edgar and Barrett, 1995).

Benthic invertebrates may be exposed to hydrocarbons
above the threshold that could cause impacts, in the
unlikely event of a LOWC.

There was negligible (<2%) probability of any nearshore
areas being exposed to dissolved oils at moderate contact
thresholds. Exposure to in-water (total submerged)
hydrocarbons is typically restricted to 30 m below the
surface and therefore any potential impact to benthic
habitats will only occur in shallower nearshore waters.
There was low to moderate probabilities of total
submerged oil exposure (moderate contact threshold) with
some islands and reef features. Those with >5% contact
probability include:

e Dampier Archipelago (5.0%);
e Mermaid Reef (5.8%);

e  Muiron Islands (13.3%);

e Ningaloo Region (13.3%);

e Imperiuse Reef (18.3%);

e Montebello Islands (30.0%);
e Barrow Island (30.8%); and
e Onslow Region (35.8%).

These shallow nearshore areas are known to have variety
of benthic habitats and communities. As spills disperse,
intertidal communities are expected to recover (Dean et al.
1998), though the rate of recovery depends on the level or
intensity of the disturbance. Benthic marine invertebrates
provide a food source for a number of inshore fish (WA
DoT, 2018) and EPBC listed species such as marine
turtles. Consequently, the potential consequence of risks
to benthic marine invertebrates from a LOWC are
considered to be ‘Moderate (ll1)’.

Recovery of subtidal rocky reefs exposed to in-water
hydrocarbons and experiencing impacts would be
expected within weeks to months of return to normal water
quality conditions. Several studies have indicated that
rapid recovery rates may occur even in cases of heavy
oiling (Burns et al. 1993; Dean et al. 1998). The potential
consequence of risks to subtidal rocky reefs from a LOWC
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Exposed rocky shores are typically less sensitive to oil spills than beaches, with the
exception of when wildlife habitats or breeding grounds (see also potential impacts to
pinnipeds above) are present. Because the rocks do not absorb much oil, the spilled
material is mostly held offshore and any oil that is deposited remains on the rock
surface where it is subject to weathering. The rate of such weathering is dependent
on many factors, the wave exposure, weather conditions and the shore characteristics
are most important (IPIECA, 1995). As the oil is weathered it becomes more viscous
and less toxic, often leaving only a small residue of tar on upper shore rocks. This
residue is unlikely to cause any more ecological damage. Oil is not normally retained
on rocky shores in a form or quantity that causes long-term impacts and also because
rocky shorelines generally have a diverse and productive intertidal community which
are considered resilient to oil spills and short-term oil persistence (IPIECA, 2017).

Beaches are defined by intertidal sediments ranging from muds finer than 0.06 mm
diameter to pebbles and cobbles larger than 200 mm diameter. Where the grain size
is between 2 and 64 mm, these beaches are not considered to be especially sensitive
to the impacts of oil spills because they are regularly cleaned by wave action and
have low sediment total organic carbon (TOC), and consequently, low abundances of
marine life (Law et al. 2011). This low concentration of TOC and large particle size
suggests that any oil that is deposited on such beaches would not be retained.

Generally, beaches are vital both ecologically and economically. Ecologically,
beaches are an important element of shoreline stabilization that helps protect against
erosion. They also provide habitat for numerous invertebrates that helps maintain
shoreline health through sediment drainage and facilitating nutrient transport as well
as providing food source for numerous shoreline and migratory birds. Finally, beaches
also provide critical ecological habitat for nesting sea turtles and shorebirds (NRDA,
2012)

Oil will be deposited along the high-water mark or strandline, and the highest
hydrocarbon concentrations and impacts would be expected there (Hook et al. 2016).
Results of exposure to oil may be acute (e.g. die off of amphipods and replacement
by more tolerant species such as worms) or chronic (e.g. gradual accumulation of oil
and genetic damage leading to increased prevalence of tumours) (Hook et al. 2016).
Shoreline-accumulated hydrocarbons are predicted to result in temporary declines in
infauna and epifauna populations. Any decline in infauna and epifauna populations
may have an indirect effect on feeding shorebirds, seabirds and migratory wading
birds.

De La Huz et al. (2005) investigated the impacts of the Prestige oil tanker spill off the
Galician coast on 17 exposed sandy beaches. The study investigated species
richness of polychaetes, molluscs, marine crustaceans, semi-terrestrial crustaceans
and insects on the affected beaches, by comparing the total number of species in

are considered to be ‘Moderate (lll)’, given recovery may
take months, depending on the degree of exposure.

WA DoT (2018) note that rocky shorelines are the least
susceptible of shoreline types to long term impacts from a
spill of both floating and dissolved oil. As such, this
receptor is not expected to have issues relating to
recovery from an oil spill.

The impact of oil accumulating on rocky shorelines is
considered to be a ‘Minor (ll)’ consequence.

Stranded oil was predicted to contact sandy beaches
along the WA and Indonesian coastlines (Figure 4-1,
Figure 8-3, Figure 8-4). Many of these locations have the
potential to provide habitat for EPBC Act listed reptiles and
seabirds, but also habitat for invertebrates including
polychaetes, molluscs, marine crustaceans, semi-
terrestrial crustaceans and insects. In particular, the
Montebello Islands (contact probability >100 g/m? of 60%,
maximum accumulated shoreline load of 401 tonnes),
Barrow Island (68%, 511 tonnes), Imperieuse Reef (366
tonnes, 37%), Ningaloo Region (69% 76 tonnes) and
Muiron Islands (58%, 49 tonnes) have the predicted
highest probabilities of substantial loading.

French-McCay (2009) reported recovery of invertebrates
after three years on sandy beaches oiled by the 1970
Arrow spill of Bunker Oil.

WA DoT (2018) assessed Kimberley sandy beaches and
concluded that they are moderately ecologically sensitive
and are moderately difficult to rehabilitate from an oil spill.
Other beaches are likely to be similar.

Given that recovery could take years, the potential
consequence is considered to be ‘Moderate (l11)’.
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each group before and after the oil spill. The investigation identified that the most
affected beaches lost up to 66.7% of the total species richness after the oil spill and
dry sand areas received the highest volumes of hydrocarbons ashore.

Mangrove ecosystems are dominated by flowering trees that are specially adapted to
marine and estuarine conditions (Duke et al. 2000). Mangrove ecosystems are
ecologically important, because intact mangroves can decrease the severity of storm
impact, prevent sediment from reaching coral reefs and act as a nursery for fish
(Peters et al. 1997). These systems provide habitat for both aquatic and terrestrial
organisms, and, consequently, a variety of fish and invertebrate species would likely
be exposed to oil if it were entrained in mangrove sediments.

Mangrove ecosystems can be exposed to oil when it is transported into the system
via waves or currents and is stranded by receding tides. This oil then covers the
pneumatophores of some types of mangrove trees, smothering them, and reducing
oxygen flow to the roots of the plant (Lewis et al. 2011). Oil also inhibits germination
of seedlings, increases rates of defoliation, leaf senescence and wilting, reduces
numbers of pneumatophores, increases mutation rate and reduces photosynthetic
efficiency (Naidoo et al. 2010; Lewis et al. 2011). Oil entrained within mangrove
sediments can be available to invertebrates and fish inhabiting these systems,
causing toxic impacts and changes in community structure (Hook et al. 2016).

Mangrove ecosystems typically have fine sediment grain sizes and low wave energy,
meaning that oil stranded in these areas is likely to remain. These sediments are also
anoxic, which means the degradation of oil within the sediments is likely to be slow
(Peters et al. 1997). Mangrove forests do not recover quickly from spills, with effects
having been measured over decades (Peters et al. 1997), and mortality that occurs
as a result of the oiling can be delayed (Naidoo et al. 2010). As a consequence of the
sensitivity of mangroves to oil exposure and the long recovery times, mangrove
ecosystems are considered among the most sensitive to oiling (Duke et al. 2000).

Salt marshes are tidally inundated grassland habitats found in low-energy coastal
environments. These areas typically provide nursery areas for many commercially
important fish and invertebrate species. Salt marshes typically consist of fine grain,
often anoxic, sediments, held in place by the rhizomes of plants. The dominant marine
residents are benthic invertebrates, including molluscs and crabs that rely on the
sediments, vascular plants, and algae, as providers of food and habitat across the
intertidal landscape (Ross et al. 2009). Damage to or die back of the plants often
causes erosion of the habitat as a whole (Law et al. 2011).

Once oil is deposited into salt marsh habitats, it is very persistent. The low energy of
the environment means that stranded oil is not readily washed away, and oil does not
degrade quickly in anoxic environments. The invertebrates, in particular, that inhabit
salt marsh environments may be very susceptible to oil, and there may be a loss of
species and productivity in oiled environments (Hook et al. 2016).

There was no exposure of mangroves (any shorelines) to
surface oil above the moderate threshold predicted by the
guantitative spill modelling, but moderately high (60-69%)
probabilities of shoreline accumulation (moderate contact
threshold) of areas known to have mangrove and salt
marsh habitat. In particular, worst case shoreline loadings
in the unlikely event of a LOWC were predicted at up to
400.5 t maximum total accumulated oil ashore for the
Montebello Islands and 511.2 t for Barrow Island. Much
lower (75.5 t maximum total accumulated oil ashore)
potential loadings were predicted for the Ningaloo Region.
The modelling indicates no exposure to dissolved
hydrocarbons at concentrations (moderate or low contact
thresholds) that may cause sub-lethal to lethal effects from
toxicity at these locations. Nevertheless, accumulated oil
could coat mangrove and salt marsh areas and,
depending upon the level of impact, recovery to affected
mangrove areas can be on the scale of years to decades
(NOAA, 2010). The mangrove communities at the
Montebello Islands are made up of six species and are
considered to be globally unique as they occur in lagoons
of offshore islands (DEC, 2007).Therefore, the
consequence of a LOWC event on mangroves and
saltmarsh ecosystems is considered to be ‘Critical (V).
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Coastal Wetlands support marine biological productivity levels that are among the highest in ~ Sensitive receptors found in Ramsar and nationally

Environments coastal waters and are part of the ecological continuity that exists between the land important sites connected to the sea could include

Wetlands and the open ocean (NRDA, 2012). Wetland habitat can be of particular importance mangroves, salt marshes, fishes, shorebirds and seabirds.
for some species of birds, fish and invertebrates. Wetlands also provide the important The consequences of oil to these specific receptors have
functions of storm surge protection and water quality improvement. Sediments in been described above.
these areas often have a small grain size and are high in TOC and, as aconsequence, There are predicted low probabilities of moderate
they are frequently anoxic. Any oil that is deposited into these areas is likely to be  hreshold level shoreline and in-water hydrocarbon contact
persistent, due to low wave energy and slow rates of biodegradation (Hook et al. {5 some wetlands (including both internationally important
2016). In addition to direct impacts on wetland vegetation communities, oil that (Ramsar) and national important sites) and their adjacent
reaches wetlands may also affect fauna utilising wetlands during their life cycle. marine waters (see Appendix D). Specifically, there is

potential for a temporary decline in water quality and for
direct impacts on wetland vegetation communities that
may impact on the ecological character of the Eighty-mile
Beach Ramsar site (predicted shoreline accumulation
probability >100 g/m? of 2%, maximum accumulated
shoreline load of 36 tonnes), but not that of the other
Ramsar site at Ashmore Reef National Nature Reserve
(no shoreline accumulation, no surface oil or dissolved oil
contact above low thresholds, 1% probability of total
submerged oil contact above low threshold).

In addition to direct impacts, oil that reaches the wetlands
may also affect fauna utilising wetlands during their life
cycle.

Refer also to receptor evaluations for:
e Seagrass;
e Fish; and
e Marine invertebrates.

If oil was to enter a Ramsar site or Nationally Important
Wetland, the level of effect would be dependent on the
type of receptors exposed to oil, the proportion of the site
exposed, as well as the nature of the oil (fresh versus
weathered). The consequence of a LOWC event on
wetlands is considered to be ‘Moderate (lll)’, given the
cultural significance and International (Ramsar-listed) and
National importance.

World, National Several World, National and Commonwealth heritage places were identified to occur The Ningaloo Coast and Shark Bay World and National
and within the MEZ see Appendix D). Heritage Properties have a 69.2% and 11.7% probability

Commonwealth  \ajues and sensitivities of heritage listed places are a combination of quality, habitat, ©f shoreline contact at the moderate threshold,

Heritage Places  marine fauna and flora, and human use. As such, the impact pathways are varied. A 'éspectively, with a maximum oiled shoreline length of
84.1 and 9.3 km, respectively. Impacts to different receptor
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LOWC has the potential to result in impacts through a reduction in aesthetic value
and impacts to ecological receptors within each place. Impacts to different receptor
types are described above.

One threatened ecological community was identified to occur in the MEZ — the
Subtropical and Temperate Coastal Salt Marsh (see Appendix D). Receptors within
this area include saltmarshes and associated fauna that may be impacted. Impacts to
shoreline habitats and fauna are described above.

Australian Marine Parks (AMPs) in the MEZ are described in Appendix D. AMPs vary
in their conservation objectives, but all are designed to conserve fauna, habitats and
water quality over the long-term.

A temporary deterioration of water quality could have negative effects on organisms,
such as plankton, seabirds, marine mammals and fisheries resources. These effects
are discussed individually in Sections above. In-water hydrocarbons may also cause
negative effects to benthic sediments and habitats through deposition and
sedimentation. Accumulation of hydrocarbons in sediments can have deleterious
effects on marine benthic infauna and can be bioaccumulated through food webs.

Sensitive receptors within AMPs, whicht may comprise part of the justification for their
designation, may also use the air:water interface, at which point they may be exposed
to surface hydrocarbons and volatile organic compounds in the air.

types that underlie the values of these heritage properties
are described above.

Given the potential extent and receptors within properties
potentially exposed to oil, the consequence to heritage
properties is considered to be ‘Major (1V)'.

If oil was to enter a threatened ecological community, the
level of effect would be dependent on the type of receptors
exposed to oil, the proportion of the site exposed as well
as the nature of the oil (fresh versus weathered). The
consequence of a LOWC event on a coastal salt marsh
may be catastrophic as it has the potential to eliminate
significant areas and significantly impact fauna such as
birds and fish (DSEWPaC, 2013d). Given the distribution
of the Subtropical and Temperate Coastal Salt Marsh and
the relatively low mainland shoreline loading, the
consequence to threatened ecological communities is
considered to be ‘Moderate (lIl)’.

The consequences of oil to specific receptors within these
protected areas have been described above. Surface and
in-water oil entering these AMPs will compromise water
quality until the oil is broken down and/or currents shift the
weathering oil outside the boundaries of the AMPs. Thus,
water quality effects are predicted to persist only over the
short to medium term in the AMPs.

Quantitative spill modelling (GHD, 2020a) indicated that
there were low to moderate probabilities that three AMPs
could be exposed to moderate thresholds of sea surface
oil:

e Gascoyne AMP (0.8%);

e Argo-Rowley Terrace AMP (5.8%); and

e Montebello AMP (31%)

A number of AMPs were predicted to experience exposure
to total submerged oil at moderate thresholds, with
minimum time to contact ranging from 3 to 64 days. The
following AMPs have the highest contact probabilities
(>5%):

e Perth Canyon AMP 5.0%);

e Mermaid Reef AMP (5.8%);
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e Dampier AMP (10.0%);

e Kimberley AMP (10.8%);

e Carnarvon Canyon AMP (30.0%);

e Shark Bay AMP (45.0%);

e Abrolhos AMP (48.3%);

e Ningaloo AMP (67.5%);

e Argo-Rowley Terrace AMP (85.0%);
e Montebello AMP (95.8%); and

e Gascoyne AMP (98.3%).

There are possible long-term impacts to these areas of
regional significance; therefore, the consequence of a
LOWC event on AMPs is considered to be ‘Major (1V)'.

State Protected Conservation values for State protected areas include high marine fauna and flora Seven State marine protected areas occur within the area
Areas diversity, including fish and invertebrate assemblages, coastal environments (e.g. predicted to be exposed to moderate threshold in-water
mangroves) and benthic coverage (e.g. corals, seagrass etc). (total submerged oil) hydrocarbons. Contact probabilities

range from 0.8% to 43.3%.

The consequences of oil to specific receptors within these
protected areas have been described above. The
consequence to conservation values in these protected
marine areas is assessed as ‘Critical (V) given the
predicted recovery of some receptors (e.g. mangroves).

Key Ecological Key Ecological Features (KEFs) are the parts of the marine ecosystem that are The only KEFs where surface oil exposure was predicted
Features important for the biodiversity or ecosystem functioning and integrity of the at moderate threshold levels are recognised for benthic
Commonwealth Marine Area. KEFs present within or overlapping the MEZ are listed habitats associated with seafloor features (e.g. Ancient
in Appendix D. Coastline at 125 m depth contour), and therefore these

habitats would not be contacted by surface oil.

A number of KEFs were predicted to experience exposure
to total submerged oil at moderate thresholds. The KEFs
that may be associated or have receptors (e.g. whales)
associated with surface water layers (<30 m depth) with
the highest contact probabilities (>5%) have a minimum
time to contact ranging from 7 to 67.2 days and include:

e Seringapatam Reef and Commonwealth waters
in the Scott Reef Complex (5.0%);

e Perth Canyon and adjacent shelf break and other
west coast canyons (19.2%);

e  Western rock lobster (7.5%);
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Exposure to in-water hydrocarbons may result in a reduction in commercially targeted
marine species, resulting in impacts to commercial fishing and aquaculture. Actual or
potential contamination of seafood can affect commercial fishing and can impact
seafood markets long after any actual risk to seafood from a spill has subsided
(NOAA, 2002) which can have economic impacts to the industry.

Commercial fishing also has the potential to be impacted through exclusion zones
associated with the spill, the spill response and subsequent reduction in fishing effort.
Fishing areas may be closed for fishing for shorter or longer periods because of the
risks of the catch being tainted by oil. Concentrations of petroleum contaminants in
fish, crustacean and mollusc tissues could pose a significant potential for adverse
human health effects. Davis et al. (2002) report detectable tainting of fish flesh after
a 24-hour exposure at crude concentrations of 0.1 ppm, marine fuel oil concentrations
of 0.33 ppm and diesel concentrations of 0.25 ppm.

The Montara spill (as the most recent [2009] example of a large hydrocarbon spill in
Australian waters) occurred over an area fished by the Northern Demersal Scalefish
Managed Fishery (with 11 licences held by 7 operators), with goldband snapper, red
emperor, saddletail snapper and yellow spotted rock cod being the key species fished
(PTTEP, 2013). As a precautionary measure, the WA Department of Fisheries
advised the commercial fishing fleet to avoid fishing in oil-affected waters. Testing of
fish caught in areas of visible oil slick (November 2009) found that there were no
detectable petroleum hydrocarbons in fish muscle samples, suggesting fish were safe
for human consumption. In the short-term, fish had metabolised petroleum

e Mermaid Reef and Commonwealth waters
surrounding Rowley Shoals (31.7%);

e Commonwealth waters adjacent to Ningaloo
Reef (67.5%); and

e Canyons linking the Cuvier Abyssal Plain and
the Cape Range Peninsula (91.7%).

The spatial boundary of an additional seven KEFs (>5%
contact probability) also intersect the moderate exposure
area (dissolved and total submerged); however, these
KEFs are primarily defined by their deeper water and/or
seabed geomorphological features, with the potential for
increased biological productivity. They are not predicted to
be affected by in-water hydrocarbons since exposure to in-
water (total submerged) hydrocarbons is restricted to 30
m below the surface.

The consequence of a LOWC event on the values of KEFs
was assessed as ‘Major (IV)’ given that some habitats
within KEFs (e.g. corals) may have longer recovery times.

Several commercial fisheries may operate within the area
potentially exposed in the event of a LOWC (see
Appendix D), and a temporary fisheries closures may be
put in place. Oil may also foul the hulls of fishing vessels
and associated equipment, such as nets. A temporary
fisheries closure, combined with oil tainting of target
species (actual or perceived), may lead to financial losses
to fisheries and economic losses for individual licence
holders.

The fishing areas for most fisheries are larger than the
area that may be closed to fishing following a LOWC.
Nevertheless, closures and the flow on losses from the
lack of income derived from affected fisheries, such as
temporarily reduced employment (in fisheries service
industries), are considered to potentially have ‘Moderate
(1)’ consequences.
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hydrocarbons. No consistent effects of exposure on fish health could be detected
within two weeks following the end of the well release. Follow up sampling in areas
affected by the spill during 2010 and 2011 (PTTEP, 2013) found negligible ongoing
environmental impacts from the spill.

Since testing began in the month after the Deep Water Horizon blowout in the Gulf of
Mexico (2010), levels of oil contamination residue in seafood consistently tested 100
to 1,000 times lower than safety thresholds established by the USA Food and Drug
Administration (FDA), and every sample tested was found to be far below the FDA’s
safety threshold for dispersant compounds (BP, 2015).

Several commercial fisheries operate in the MEZ (see Appendix D) and overlap the
spatial extent of the in-water (total submerged) moderate threshold hydrocarbon
exposure predictions.

Tourism and recreation are large contributors to the economy. Potential oil exposure
can cause beaches and fishing to be closed to protect the environment and public
health. In addition, visible surface hydrocarbons (i.e. a rainbow sheen) have the
potential to reduce the visual aesthetic of the area for tourism and discourage
recreational activities.

Tourism and recreation are also linked to the presence of marine fauna (e.g. whales),
and particular habitats and locations. Direct impacts to marine fauna such as whales,
birds, and pinnipeds can result in indirect impacts to recreational values. If this occurs,
economic losses to marine-based tourism are likely. The extent of these losses would
be dependent on the level of impact and time to recovery.

Refer also to Sections on fish, birds, pinnipeds, cetaceans and coastal habitats above.

Impacts on and recovery of Aboriginal heritage values are linked to beaches, coastal
vegetation and marine life as assessed individually above.

Exposure to in-water hydrocarbons may impact on preservation of shipwrecks.
Shipwrecks serve as artificial reefs and become hotspots of biodiversity. Marine
biofilms on submerged structures support settlement of micro- and macro-biota and
may enhance and protect against corrosion (Mugge et al. 2019). Disruption in the
local environment, including oil spills, may impact the role biofilms play in reef
preservation.

Based on the stochastic modelling results, areas of WA
could be at risk of accumulating material volumes of
shoreline oil. In addition, a large area (offshore and
inshore waters) is predicted to be reached by a surface
slick above the visible threshold of 1 g/m? (Figure 8-3).
Some of these areas support locally, regionally and
nationally important tourism activities at risk of oiling. A
major loss of hydrocarbons from a LOWC may also lead
to temporary prohibition on recreational fishing and
exclusion of marine nature-based tourist activities,
resulting in a loss of revenue for operators. As such, the
consequence level for impact on recreation and tourism is
assessed as ‘Moderate (lll)’.

Section 4.3 and Section 4.4 of the Kanga-1 Exploration
Well OPEP for a Crude Oil Spill (AU-HSE-KG1-EX-PLN-
037) discusses the role of dispersants applied offshore to
minimise effects of oiling on nearshore and shoreline
environments (see Appendix F).

There are Native Title claims over shorelines of WA within
the EMBA and within these claims there are sites of
cultural significance that may be affected if exposed to
shoreline accumulations of oil. Sites of significance are
likely to be above the high tide mark; however, impacts
from degraded aesthetics of sites along the coast may
take time to recover and loss of access to sites during a
response will be temporary.

Submerged historic shipwrecks are not predicted to be
affected by in-water hydrocarbons since exposure to in-
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water (total submerged) hydrocarbons is typically
restricted to 30 m below the surface.

The consequence level for impact on cultural heritage is
assessed as ‘Moderate (Ill)’.

Industry In the unlikely event of a LOWC, surface hydrocarbons may affect production from Shipping and industrial (including oil and gas) activities are
(Shipping; Oil and  existing industrial facilities, including petroleum platforms and FPSOs. Exclusion potentially affected in the event of a worst case LOWC.
Gas) zones established to manage the spill could also prohibit activity, support vessel The impact on operations would be determined by the

access and shipping fairways. nature and scale of the spill and metocean conditions, but

is likely to be short-term. The consequence level for impact
on industry is assessed as ‘Moderate (lll)’.

Assessment of Likelihood and Inherent Risk Ranking

The likelihood of an LOWC event occurring during the Activity is extremely low when considering industry statistics and standard preventive control measures
in place. Wells are designed with essential engineering and safety control measures to prevent a loss of containment occurring. Blowout and well release
frequencies for international exploration drilling has been reported at 1.2 x 10 to 1.3 x 10 per well drilled (based on exploration drilling deep, normal oil
wells to the North Sea Standard) (IOGP, 2019).

A review of historical loss of well control data from the SINTEF database (Exprosoft 2017) noted that for the period from 1970 to 2015, there have been only
2 blowouts worldwide during exploration (wildcat and appraisal) drilling involving “large” (defined as >500 bbls of oil) spill volumes — the Macondo incident in
the US Gulf of Mexico and an incident in Brazil that involved a 3,700 bbl (588 m®) release of oil. Neither of these incidents are considered to reflect drilling
operations of comparable well control and regulatory standards as the Kanga-1 well. There has never been a blow out scenario resulting in the loss of a large
volume of liquid hydrocarbons during drilling of an offshore exploration well in Australia.

For large volumes of oil to be released to the environment, there needs to be a LOWC coupled with multiple failures of well containment barriers, followed by
failure of the highly effective intervention systems that close the well. For the worst case consequences to occur, response actions would need to be ineffective.
Considering the advances in technology and drilling practices, the very low historical probabilities of a blowout and the history within the Australian industry,
the likelihood of an uncontrolled blow out during drilling of the Kanga-1 well causing ‘Critical (V)’ consequences was assessed as ‘Remote (E)’, in line with
the SapuraOMV risk matrix. Less severe LOWC incidents may have a higher probability of occurrence, although these would generally be expected to have
lower consequences. However, to provide further conservatism to the assessment, a likelihood ranking of ‘Unlikely (D)’ has been assigned based on the
probability of a LOWC event occurring, rather than the probability of the event occurring and causing the defined consequences.

Therefore, the inherent risk ranking is considered ‘Medium (3)’.

Additional Control Measures Considered (ALARP Evaluation)

Control Measure Environmental Benefit Evaluation of Decision Decision
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Dedicated resources (e.g. dedicated spill
response facilities on location) in the event of
a LOWC to allow rapid response.

The availability of dedicated resources
would enable rapid response to a spill
incident (on MODU and from sensitive
sites/shorelines) that may reduce potential
environmental impacts from highly unlikely

Dedicated spill response
resources on location deemed
grossly disproportionate given
extremely low likelihood of
LOWC incident and the lack of

LOWC event. certainty around which Reject
receptors (sites/shorelines)
would be affected first in
prevailing weather conditions at
the time of the LOWC.
A dedicated second MODU on standby The immediate availability of a MODU There will be significant costs
throughout the drilling campaign for the would potentially reduce the mobilisation associated with maintaining a
purpose of relief well drilling. time in the event that drilling a relief well dedicated MODU on standby
was required to regain well control. The and this is considered to be
extent of benefit would depend on grossly disproportionate to the
availability of suitable MODUSs in the region | benefit given the extremely low Reject
via an MOU and other restrictions on likelihood that a relief well would
commencing drilling of relief well, but it is be required and that the likely
likely to reduce total period/ volume of presence of other MODUs in the
release. region means any time benefit
may be minimal.
Adjust the Activity schedule to occur entirely Reduce risk of impacts from highly unlikely | Cost disproportionate to the
outside of sensitive periods (e.g. peak whale LOWC during environmentally sensitive environmental benefit. Variation
shark season). periods for listed marine fauna. of timing of Activity may not be
logistically feasible as Activity is
subject to schedule constraints Reject

and MODU/vessel availability.
Risks are already low with
standard controls in place.
Significant cost and schedule
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impacts if the Activity avoids
specific timeframes. Differences
in lifecycle events and peak
activity times between species
complicates selection of the
least sensitive period.

Casing and wellhead equipment available to The availability of contingency well Investment is considered

expedite relief well. equipment will minimise the response time | appropriate for the potential Accept
associated with drilling a relief well. environmental benefit.

Monitor market for installation vessels suitable | Benefit for rapid tertiary source control. Costs associated with

for capping stack deployment and MODU monitoring market, but benefit Accept

suitable for relief well drilling. considered to outweigh costs.

ALARP Assessment

Wells are designed with essential engineering and safety controls to prevent a LOWC incident occurring. Industry standard controls to reduce the likelihood
and consequences of a LOWC have also been implemented including (but not limited to) procedures such as the WOMP, Safety Case and well management
practices, crew training and awareness, and an accepted Kanga-1 Exploration Well OPEP for a Crude Oil Spill (AU-HSE-KG1-EX-PLN-037) that demonstrates
capability to respond to a worst case loss of well control incident. Two additional control measures were identified that would offer a net environmental benefit
during an unplanned LOWC event. These standard and additional controls are considered to reduce the environmental risks to ALARP.

Based on a LOWC scenario, the consequence for all hydrocarbon exposure as surface, dissolved, total submerged and/or shoreline was assessed as ‘Critical
(V)" and the likelihood as ‘Unlikely (D)’ with a resultant residual risk ranking of ‘Medium (3)’. SapuraOMV considers that through the selection of appropriate
control measures the residual spill risk ranking is ALARP.

Residual Risk Summary

Consequence Likelihood Residual risk

Critical (V) Unlikely (D) Medium (3)

Demonstration of Acceptability
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Are environmental impacts and risks reduced to ALARP, and the residual risk ranking
between ‘Very Low (1)’ to ‘Medium (3)’?

Yes — risks are reduced to ALARP, and the residual risk
ranking is ‘Medium (3)’.

Is the Activity carried out in a manner consistent with the principles of ESD?

Yes — although the event was considered extremely unlikely
to occur and there is considerable uncertainty associated with
the actual extent of impacts, the development/implementation
of measures to prevent environmental degradation has not
been postponed and comprehensive management is in place
to address a worst case scenario, consistent with the
precautionary principle. The level of impact and risk to the
environment has been considered with regard to the principles
of ESD; and risks and impacts from a worst case LOWC
scenario were assessed in detail. All oil spill response
activities are implemented with the aim of reducing the overall
environmental impact, and the control measures described
consider the conservation of biological and ecological
diversity, through both the selection of control measures and
the management of their performance (see Kanga-1
Exploration Well OPEP for a Crude QOil Spill (AU-HSE-KG1-
EX-PLN-037); Appendix F).

Are the potential risks and hazards consistent with SapuraOMV’s policy and standards?

Yes — aligns with SapuraOMV’s HSE Policy and HSEMS.

Have legislative and other requirements been met? Industry codes, standards and
guidelines applied?

Yes — the proposed activities align with the requirements of
the OPGGS Act 2006:

e Schedule 3 Occupational health and safety and
OPGGS (Safety) Regulations 2009 (OPGGS(S)R).
The OPGGS(S)R requires the operator of each
offshore facility to prepare a safety case for
submission to NOPSEMA. Activities at a facility must
be conducted in accordance with a safety case that
has been accepted by NOPSEMA,; and

e Part 5 OPGGS (Resource Management and
Administration) Regulations 2011 which require
NOPSEMA to accept a WOMP to enable well
activities to be undertaken.
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SapuraOMV has considered the values and sensitivities of the
receiving environment, including but not limited to:

e Relevant species recovery plans, management plans
and conservation advice (see Table 4-3);

e NW and SW AMP management plans; and

e Marine bioregional plan for the North-West and
South-West Marine Regions.

SapuraOMV has incorporated good industry practices and
standards:

e Well control equipment systems managed in
accordance with American Petroleum Institute (API)
Standard 53; and

e The minimum functional and performance
requirements and guidelines for well design, planning
and execution are compliant with NORSOK D-010
Well integrity in drilling and well operations standard
(2013);

e Well Containment Plan developed consistent with
IOGP 594: Source Control Planning Guide for Subsea
Wells (2019).

Have stakeholder expectations been addressed? Yes — stakeholder expectations have been addressed.

Loss of well control is an inherent, but very low probability hazard associated with all exploration drilling, and there are well established practices and regulation
to ensure the risk is reduced to acceptable levels through appropriate engineering and drilling controls. Numerous exploration drilling campaigns have
previously been approved on the NWS and elsewhere in Australia, and the proposed Activity does not involve a sensitive location or new or different drilling
practices that introduce greater environmental risk. The likelihood of a LOWC event during the Activity is extremely low (remote) when considering industry
statistics and the preventative controls in place. Wells are designed with essential engineering and safety control measures to prevent a LOWC incident
occurring. Additional control measures to reduce the potential impacts have also been implemented.

In the highly unlikely event of a LOWC, the Kanga-1 Exploration Well OPEP for a Crude Oil Spill (AU-HSE-KG1-EX-PLN-037) (Appendix F) will be activated
that includes response strategies to minimise and mitigate the potential impacts on oiled wildlife and habitats, and further reduce the likelihood and/ or extent
of adverse environmental consequences. Implementation of these measures is prioritised based on the relative sensitivities and conservation significance of
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the fauna/habitats involved. While impacts may be widespread in the event of a worst case hydrocarbon spill, subsequent recovery is anticipated to preclude
a material threat of irreversible environmental harm or reduction in the quality of the environment available to future generations.

The Activity has been evaluated in accordance with SapuraOMV’s HSE Policy objectives and SapuraOMV is satisfied that when the proposed control
measures are implemented that the residual risk will be ALARP. Stakeholders have been informed of the proposed Activity, and concerns have been
addressed (Section 5). On this basis, it is considered that adherence to the performance standards will manage the impacts and risks of a LOWC to an

acceptable level.

Environmental Performance Outcomes, Standards and Measurement Criteria

Environmental
Performance Outcome

Environmental Performance Standard

Measurement Criteria

Responsibility

No loss of hydrocarbons to
the marine environment as a
result of LOWC.

Well integrity maintained in accordance with NOPSEMA
accepted Well Operations Management Plan (WOMP).

NOPSEMA accepted WOMP in
place.

SapuraOMV Dirilling
Manager

NOPSEMA accepted Safety Case in place for MODU
operations.

MODU inspection records.

SapuraOMV Drilling
Manager

Meet API 53 Subsea BOP requirements

MODU design documents and
certifications.

SapuraOMV Drilling
Manager

MODU OIM

All offshore personnel pass competency assessment as per
WEMS

Training records.

SapuraOMV Drilling
Manager

Barrier verification process completed

As per WOMP Well Barrier
Verification

SapuraOMV Drilling
Manager

MODU OIM

Well Containment Plan consistent with IOGP 594 (2019) and
endorsed by WWC in place at least 3 months prior to
commencement of the Activity.

Well Containment Plan
endorsed by WWC at least 3
months prior to commencement
of the Activity.

SapuraOMV Dirilling
Manager
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WCP details arrangements that ensure source control tasks
completed within timeframes in OPEP Figure 3-3, including:

e Initiation of emergency BOP intervention by ROV within
7 days of LOWC

e SSDI capability available onsite (if required) within 16
days

e Mobilisation of debris clearance equipment to site within
21 days

e Deployable capping stack (with suitable vessel)
available on site within 28 days

e Relief well drilled and dynamic kill, within 77 days

WCP demonstrates capability to
meet required timelines per
OPEP Figure 3-3 for well
containment activities.

SapuraOMYV Drilling
Manager

BOP routinely function and pressure tested in accordance BOP maintenance records. MODU OIM
with drilling contractors PMS.
MODU has current MARPOL-compliant SOPEP/SMPEP (as | MODU inspection records MODU OIM
appropriate to vessel class) and tested in accordance with confirm valid SOPEP/SMPEP.
the training matrix.
MODU inspection records MODU OIM
confirm SOPEP/SMPEP tested
as per schedule.
MODU mooring limited to that specified in the project- Records demonstrate Mooring MODU OIM

specific mooring design analysis and as required to ensure
adequate MODU station keeping capacity

Design Analysis completed and
implemented during anchor
deployment.

Well Control Bridging document will be in place and
available onboard the MODU.

MODU inspection records.

SapuraOMV Dirilling
Manager

Casing and wellhead equipment available to expedite relief
well.

Contracts in place

SapuraOMV Drilling
Manager
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MOU with other operators for equipment access in the event
of a loss of well control incident.

MOU database.

SapuraOMV Senior HSE
Specialist

Mutual Aid agreement MoU in place with other operators to
allow use of their MODU, where available, for drilling relief
well.

Signed APPEA Mutual Aid
MoU.

SapuraOMV Drilling
Manager

Regular vessel/MODU availability forecasting is in place at
least four months prior to the commencement of the Activity.

Monthly vessel/MODU
availability forecasts for Activity
period commence at least four
months prior to commencement
of the Activity.

SapuraOMV Dirilling
Manager

In the event that no MoU-MODUSs are forecast to be in
Australia during Activity, MODU Mobilisation Plan developed
at least 3 months prior to the Activity, that:

e I|dentifies suitable alternative MODU(S)

e Evaluates reactivation/mobilisation requirements,
including tow or heavy lift vessel availability and
associated Safety Case and IMS approvals

e Demonstrates capability to meet WCP timelines for relief
well drilling.

MODU Mobilisation Plan
identifies suitable MODU, and
associated Safety Case
requirements,
importation/reactivation
requirements and anticipated
timelines.

SapuraOMV Drilling
Manager

Operational and scientific monitoring capability shall be
maintained in accordance with OSMP.

Internal audits and tests
demonstrate preparedness.

SapuraOMV Senior HSE
Specialist

Emergency spill response capability shall be maintained in
accordance with the Kanga-1 Exploration Well OPEP for a
Crude Oil Spill (AU-HSE-KG1-EX-PLN-037).

Internal audits and tests
demonstrate preparedness.

SapuraOMV Senior HSE
Specialist

Market monitored for installation vessels suitable for capping
stack deployment.

Vessel broker records.
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8.2 Hydrocarbon Spill - Vessel Collision

Activity
The following events were identified as having the potential to result in a hydrocarbon spill from a vessel collision:

e Vessel operations — equipment failure, navigational error or poor weather conditions.

Hazard ldentification

During the Activity, a hydrocarbon spill of marine gas oil (MGO) or marine diesel oil (MDO) from a ruptured fuel tank could occur in the event of an unplanned
collision of the support vessels, or between a support vessel and the MODU or passing third-party vessel. Fuel is typically stored within tanks aft of collision
bulkheads on the MODU; the rupturing of these as a result of a supply vessel collision is not considered credible (e.g. slow approach speeds when supply
vessel moves alongside the MODU, standard marine communications, typical MODU design) and therefore the credible spill scenarios referred to in this
Section are related to the release of MDO from vessel fuel tanks only. Given the water depths (~147 m), the offshore location of the operational area and the
lack of emergent features nearby, vessel grounding is not considered a credible risk.

While highly unlikely, a vessel collision resulting in a vessel fuel tank rupture is considered a credible scenario due to factors such as human error, poor
navigation, vessel equipment failure or poor weather conditions. The maximum credible spill volume was determined based on AMSA'’s Technical Guidelines
for Preparing Contingency Plans for Marine and Coastal Facilities (AMSA, 2015). The guidance states that for a vessel other than an oil tanker, the maximum
credible spill from a vessel collision can be determined from the volume of the largest single fuel tank. The loss of a full tank is most likely an overestimate as
hydrostatic pressure would limit the release and pumping of material to another tank could also restrict the amount lost.

In reviewing the general arrangements and fuel tank capacities of typical vessels likely to be utilised for this Activity, a conservative value for the largest single
fuel tank capacity was determined to be no greater than 200 m2. As MDO has greater persistence in the marine environment than MGO, it provides a more
conservative indication of the areas that may be exposed to hydrocarbons in the event of such a spill. Therefore, the extent of possible exposure to
hydrocarbons is based upon a hypothetical worst case 200 m® (Level 2 spill) surface release of MDO. The rate at which MDO could spill to the marine
environment is largely dependent upon the position of the fuel tanks and the extent of tank damage. For the purpose of the environmental impact and risk
assessment it was assumed that the MDO discharge following a fuel tank rupture will be a rapid discharge over 0.5 hours.

Stochastic Modelling

Oil spill modelling is used to determine the total area that could be exposed to hydrocarbons, including trace concentrations in the water column. Modelling
is also used to inform impact assessments by understanding the location and extent of oil at concentrations likely to result in environmental consequences.
There is no agreed exposure level below which environmental impacts will not occur so outputs should not be interpreted as a boundary. However, mapping
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areas that could be exposed by a spill is a useful tool for impact or consequence assessment. The areas contacted by the moderate threshold values in Table
4-1 are used to inform the risk assessments in this Section and Section 8.1.

Marine Diesel Oil

MDQO Characteristics

Diesel oils are generally considered to be readily degraded by naturally occurring microbes. Marine diesel is a medium-grade, moderately-persistent oil
(classified as a Group Il oil) used in the maritime industry. It is a mixture of volatile and persistent hydrocarbons with low percentages of highly volatile and
residual components. When exposed to the atmosphere, around 40% of the mass would be expected to readily evaporate (volatiles and semi-volatiles) (Table
8-9). In the marine environment, MDO is expected:

e To spread rapidly in the direction of the prevailing wind and waves;
e To evaporate from the sea surface (~25-50% of the net spill balance); and
o Disperse as oil droplets in the upper layers of the water column and undergo microbial degradation.

Table 8-9 Marine diesel characteristics

Volatiles (%) Semi-volatiles (%) | Low volatility (%) Residual (%)
<180°C 180-265°C 265-380°C >380°C Aromatics (%)

i 8]
DEmEls; (FEHs) C4-C10 C11-C15 C16-C20 >C20 Of whole oil <380°C

836.8 @ 15°C 6 34.6 54.4 <5 &

Prevailing wind speeds can and do influence the weathering and fate of diesel. Due to its chemical composition, a substantive portion (~25-50%) of the MDO
spill will generally evaporate between 12 hours and 5 days, depending on prevailing conditions (see modelling results below; GHD, 2020).

Modelling Inputs

Stochastic modelling was performed on a surface release of 200 m® of MDO over a 0.5 hour duration with 120 replicate simulations (or realisations) at any
time of year staggered over a five-year extent of environmental data to represent the seasonal and inter-annual variability in environmental conditions. Contact
thresholds applied for shoreline, surface (floating) hydrocarbons, total submerged oil and dissolved oil are summarised in Table 4-1 The extent of potential
hydrocarbon contact at the moderate (MEZ) and low (EMBA) thresholds is presented in Figure 8-10.

Marine Diesel (IKU) was selected from SINTEF’s oil library as a suitable analogue to represent MDO for the oil spill modelling. The key parameters and the
bulk properties of the MDO analogue (SINTEF’s Marine Diesel IKU) used for the spill modelling are listed below:
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e API gravity: 0.843;

e Pour point: -36 °C;

e Specific gravity: 36.4

e Wax Content: 0.05%

e Viscosity @ 20 °C: 3.9 cP

e Duration of spill: 0.5 hour release;

e Depth of release: surface;

e Water depth at release location: 147 m;
e Volume of hydrocarbon: 200 m3; and

e Time of year: any month of the year.

Weathering Assessment

Figure 8-9 provides the simulated weathering results (GHD, 2020b) for a MDO spill released instantaneously onto the sea surface under constant 1 m/s (low
winds), 5 m/s (moderate winds) and 10 m/s (high winds). With 1 m/s winds, 60% of the surface slick is predicted to remain after 120 hours (5 days). Under
moderate winds, 40% of the initial surface slick is predicted to remain after 24 hours, decreasing further to ~10% after 48 hours and ~1% after 72 hours. With
high winds (10 m/s), the surface slick is predicted to have been almost entirely evaporated and dispersed after 12 hours. The hydrocarbon has a very low
tendency for emulsion formation, with only ~1% water content entrained into the surface slick after 120 hours for all wind conditions assessed.
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Stochastic Spill Modelling Results

The oil spill modelling predicted no shoreline accumulation of hydrocarbons above any thresholds under any conditions modelled. Figure 8-10 shows the
extent of potential area of hydrocarbon contact for each of the three oil phases (surface, dissolved, total submerged; note no shoreline accumulation) at the
moderate thresholds that define the spatial extent of the MEZ as at least one exceedance for one time step across any of the 120 stochastic simulations. The
MEZ is primarily defined by surface oil, though the spatial exent of both the dissolved and total submerged oil components are similar. The low contact
thresholds for each of the three oil phases (note no shoreline accumulation) are also illustrated in Figure 8-10, which shows that the EMBA is primarily defined
by the total submerged oil component. Lastly, the high contact threshold for surface oil and dissolved oil (as described in Table 4-1, note ho NOPSEMA
(2019a) high threshold for entrained [total submerged] oil, and no shoreline accumulation) are illustrated in Figure 8-4, which shows these are only exceeded
in close proximity to the well location.

The oil spill modelling results are described below at the moderate contact threshold values defined in Table 4-1 for the MEZ, which are adopted to rank the
impact (or consequence) of a potential MDO spill. Figure 8-10 shows the extent of potential hydrocarbon contact at the low (EMBA) and moderate (MEZ)
thresholds.

Sea Surface Hydrocarbons above 10 g/m? (lower limit for potential ecological impacts)

Surface oil above the MEZ contact threshold (10 g/m?) was predicted to extend up to ~150 km from the spill location, primarily travelling westerly to
southwesterly, northerly and easterly with minimal transport to the south (towards the mainland).

No geographic features (i.e. shorelines), State or Australian Marine Parks were predicted to be contacted by floating oil at the MEZ threshold (10 g/m?). Low
to moderate probability (24%) of the spill reaching the KEF of the Ancient coastline at 125 m depth contour (Ancient Coastline) was predicted, though this is
recognised for benthic habitats associated with seafloor features that would not be contacted by surface oil. The maximum time-averaged oil concentration
at the Ancient Coastline is 296 g/m? with a minimum arrival time of 0.1 days (2 hours). A low contact probability of 8% was also predicted at the Continental
Slope Demersal Fish Communities (also a seafloor feature) with a maximum time-averaged concentration of 29 g/m? and minimum arrival time of 3.2 days.

Total Submerged Oil above 100 ppb (as appropriate given oil characteristics for informing risk evaluation)

Total submerged oil above the MEZ contact threshold (100 ppb) was predicted up to ~130 km from the spill location.

At the moderate contact threshold of the MEZ (100 ppb), a moderately low contact probability of 25% was predicted for the Ancient Coastline KEF with a
maximum time-averaged concentration of 1,050 ppb and a minimum arrival time of 0.1 days (2 hours). Low contact probabilities were predicted at two other
KEFs, namely Continental Slope Demersal Fish Communities (2%) and Glomar Shoals (1%) with maximum time-averaged concentrations of 235 and 110
ppb, respectively, and minimum arrival times of 2.3 and 4.4 days, respectively. These KEFs are recognised for benthic habitats associated with their seafloor
features. Exceedances of the MEZ contact threshold occurs in the upper portions of the water column.

Dissolved Oil above 50 ppb (potential sub-lethal toxic effects)
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Dissolved hydrocarbons at the MEZ contact threshold (50 ppb) were predicted up to ~130 km to the southwest and ~80 km to the northeast.

At the moderate contact threshold of the MEZ (50 ppb), moderately low contact probability was predicted at the Ancient Coastline KEF (25%) with a m