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|. INTRODUCTION

1.1 Proposed Browse Project overview

The Browse hydrocarbon resource is located in the Brecknock, Calliance, and Torosa reservoirs, approximately 425 km
north of Broome and approximately 290 km off the Kimberley coastline of Western Australia (WA). These three

fields will be collectively referred to as the Browse hydrocarbon resources. Hydrocarbon resources contained in these
fields are predominately gas, with contingent resources (2C, 100%) of 13.9 trillion cubic feet (tcf) of dry gas, and
approximately 390 million barrels of condensate (Woodside resource estimate).

Woodside Energy Ltd (Woodside) is Operator for and on behalf of the Browse Joint Venture (BJV). The participants in
the BJV are:

* Woodside Browse Pty Ltd

* Shell Australia Pty Ltd (Shell)

+ BP Developments Australia Pty Ltd (BP)

« Japan Australia LNG (MIMI Browse) Pty Ltd (MIMI)

* PetroChina International Investment (Australia) Pty Ltd (PetroChina).

The BJV proposes to develop the Browse hydrocarbon resources using two 1100 million standard cubic feet per day
(MMscfd) (annual daily export average) Floating Production Storage and Offloading (FPSO) facilities. The FPSO
facilities will be supplied by a subsea production system and will transport gas to existing North West Shelf (NWS)
Project infrastructure via a pipeline which will tie in near the existing North Rankin Complex (NRC) in Commonwealth
waters (Note: The NRC is owned by the NWS Joint Venture (NWSJV)").

At the time of preparation of this document, the Australian and global environment has been impacted by COVID-19
which has resulted in a delay to the targeted final investment decision (FID) for the proposed Browse to NWS Project
(hereafter, referred to as the proposed Browse Project). Subject to market conditions, all necessary regulatory
approvals, joint venture approvals and commercial agreements, execution of the proposed Browse Project would be
targeted to commence mid-2020s with operations expected for up to 44 years.

As described in Chapter 2 of the draft EIS/ERD, the overall Project Area (encompassing both State and Commonwealth
components) comprises:

+ the proposed Browse Development Area (in which the Brecknock, Calliance, and Torosa fields, the FPSO facilities
and the subsea production systems, including wells, will be located) (Figure 1-1)

« the pipeline corridor within which the proposed Browse Trunkline (BTL) and inter-field spur line will be located
(Figure 1-2).

The proposed Browse Project will comprise subsea infrastructure and two floating production storage offtake (FPSO)
facilities, connected to existing NWS Project infrastructure via the ~900 km BTL.

The key characteristics of the proposed Browse Project are described below:

» hydrocarbon extraction will require up to 502 wells with associated subsea infrastructure, including manifolds and
flowlines

» extracted hydrocarbons will be transferred via subsea infrastructure, including wellheads, manifolds and flowlines,
up to the FPSO facilities, which are located in Commonwealth waters

« condensate stabilisation and storage will occur on the FPSO facilities prior to offtake to condensate tankers for
delivery to market

1 The NWSJV comprises six companies, Woodside Energy Ltd. (Operator), BHP Billiton Petroleum (North West Shelf) Pty Ltd, BP Developments
Australia Ltd, Chevron Australia Pty Ltd, Japan Australia LNG (MIMI) Pty Ltd, and Shell Australia Pty Ltd. The NWS Joint Venture owns the
Infrastructure used as part of the North West Shelf Project.

2 Proposed maximum well count reduced from 54 proposed in draft EIS to 50 as described in Section 2.
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* gas processing will also occur on the FPSO facilities prior to export via the inter-field spur line and BTL to existing
NWS Project infrastructure.

The BTL will tie into the existing second trunkline (2TL) near NRC. The NWS Joint Venture (NWSJV) is pursuing
approvals for the NWS Project Extension Proposal; the long- term processing of third party gas and fluids and NWSJV
field resources using NWS Project infrastructure until around 2070 (EPBC 2018/8335 and EPA 2186). Transmission

of the gas from the tie in point and onshore processing of the gas would be undertaken using existing NWS Project
infrastructure.

A detailed description of the proposed Browse Project infrastructure is provided in Section 3.6 of the draft EIS/ERD.
The proposed Browse Development Area and the notional field layout is shown in Figure 1-1. The proposed BTL and
interfield spur line routes are shown in Figure 1-2.

Activities associated with the proposed Browse Project include:

+ piling for mooring the FPSO facilities, securing the export riser bases and potentially for mooring the mobile
offshore drilling units (MODUSs). Suction piling is the most likely option for pile installation, however, depending on
the seabed substrate, alternate piling methods such as drilling and cementing or impact piling may be selected

» development drilling and completions for the development of up to 502 production wells

* installation and commissioning of the subsea umbilicals, risers and flowlines (SURF)

 installation and commissioning of the BTL and inter-field spur line

+ installation, hook up and commissioning of the FPSO facilities

« operations including hydrocarbon extraction, gas processing and export and condensate offloading

* inspection, maintenance, monitoring and repair activities (IMMR) to ensure the integrity of the infrastructure and
identify any problems before they present a risk of loss of containment

* support activities including logistics support, project vessels and helicopters.

At the end of the proposed Browse Project life, the infrastructure will be decommissioned in accordance with good
oilfield practice and relevant legislation and practice at the time. This is likely to include well suspension, plugging and
abandoning wells and removing the subsea infrastructure. All infrastructure installed above the seabed will be designed
to allow removal.

A detailed description of the activities associated with the proposed Browse Project is provided in Section 3.7 of the
draft EIS/ERD.
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1.2 EPBC Act assessment process

The proposed Browse Project was referred to the Commonwealth Department of Agriculture, Water and the
Environment (DAWE) (the then Department of the Environment and Energy (DoEE)) under the Environment Protection
and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) in October 2018.

On the 22 February 2019, the DoEE determined that the proposed Browse Project is a controlled action and would be
assessed at an EIS level of assessment. The decision notice identified the following Matters of National Environmental
Significance (MNES) as being the protected matters relevant to the proposed Browse Project:

* National heritage values of a National Heritage Place

» Listed threatened species and communities

» Listed migratory species

* The Commonwealth marine area, the protected matter being the environment generally.

Woodside prepared a draft Environmental Impact Statement / Environmental Review Document (draft EIS/ERD) which
conformed with the EIS Guidelines/Environmental Scoping Document (EISG/ESD) approved by the DoEE on 5 July
2019 and the Western Australian Environmental Protection Authority (EPA) on 4 July 2019, respectively (Chapter 10,
Appendix A of the draft EIS/ERD). Following the finalisation of various supporting technical reports and the draft EIS/
ERD, the draft EIS/ERD was released for public review on 18 December 2019 for a period of eight weeks (note - as the
public comment period ran over the Christmas period, it was extended by two weeks from the originally planned six
weeks). The public comment period concluded on 12 February 2020.

Public submissions were received through both the EPA and DAWE. The EPA and the DAWE advised that the EPA
would coordinate the State and Commonwealth consultation processes via its Consultation Hub.

This document presents the submissions received in relation to the Commonwealth assessment of the proposed
Browse Project and provides Woodside’s responses to submissions and Commonwealth agency comments. Note that
a Response to Submissions on State ERD has also been prepared separately which provides Woodside’s response to
submissions and agency comments relating to the State environmental impact assessment process. The State process
involves the assessment of the proposed Browse Project components within the State jurisdiction under the Western
Australia Environmental Protection Act 1986 (EP Act). While a single environmental impact document (the draft EIS/
ERD which includes the State ERD) was prepared for public review for both the Commonwealth and State processes;
and the public review periods were run in parallel; they are separate but related processes being undertaken pursuant
to the EPBC Act and the EP Act respectively. Submissions relating to components within State jurisdiction have again
been noted in a separate Response to Submissions on State ERD document for ease of consideration.

1.3 Summary of submissions

1.3.1 Commonwealth agency submissions and ongoing consultation

Woodside has continued to consult with DAWE with respect to the proposed Browse Project draft EIS/ERD. As part
of this process, DAWE requested further information and provided advice in relation to the environmental impacts
and risk associated with the proposed Browse Project. In responding to these requests, Woodside committed to
providing relevant responses and additional information within this Supplement Report to the draft EIS/ERD (refer to
Section 3.1).

A submission was also received from the DAWE Marine Parks Branch in relation to the proposed Browse Project
activities within Australian Marine Parks (AMPs). This submission and Woodside’s response is provided in Section 3.2.

1.3.2 Public submissions

A total of 19,899 submissions on the draft EIS/ERD were received from the public. These comprised of:

» Five proforma submission with a total number received of 19,789. Within these submissions, 545 submitters made
additional comment to standard proforma text. The proformas related to both the Commonwealth proposed
action and State proposal.

* 99 standard submission submissions were received through the EPA Consultation Hub (including 83 uploaded
documents (including seven repeated submissions). Uploaded documents are appended in Appendix D.

« 11 submissions via other pathways.

The proforma submissions and additional comments to the standard proforma text were generally against the
proposed action proceeding, although one additional comment submission expressed support for the proposed action.
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Of the 99 standard submissions through the EPA Consultation Hub, 59 (three bespoke and 56 support letters)
expressed support for the proposed action, 37 were against the proposed action and three provided comments,
guestions and recommendations without specifying support or objection to the proposed action.

Of the 11 submissions received via other pathways, 10 were against the proposed action and one expressed intent to
provide a letter of support at a later date.

Issued raised were primarily in relation to:

+ greenhouse gas (GHG) emissions

* potential impacts to Burrup Peninsula rock art

« potential impacts to threatened and migratory marine fauna
* potential impacts to wetlands

+ potential impacts to Scott Reef?

* potential impacts to AMPs.

1.3.3 Approach to responding to public submissions
Upon receipt of the public review comments on the draft EIS/ERD, Woodside:

* reviewed each submission

+ identified the common themes that were present in the submissions (that is, where multiple submissions raise
concerns or objections relating to the same aspect, receptor or topic)

» developed responses to the common themes that were present in the submissions (these responses are presented
in Section 5)

» developed responses to submissions or parts of submissions that did not fit within a common theme (these
responses are provided in Section 7.2).
In developing the responses, Woodside has utilised:

» environmental specialists from the proposed Browse Project’s primary environmental consultancy

* subject matter experts via specialist providers

* internal Woodside subject matter experts

* BJV subject matter experts.

Where applicable, further studies and evaluation has been undertaken as part of the response to both regulatory
comments and public submissions. This includes a desktop lighting assessment and light modelling in relation to
potential impacts on green turtles utilising Sandy Islet, and further assessment of underwater noise emissions. A
key component of this was the further evaluation of the project with respect to the aims and objectives of species
conservation plans, and the review and refinement of the proposed environmental objectives. Four new management
plans and one new management approach have also been developed during the process of responding to public
submissions as follows:

+ Greenhouse Gas Management Plan (GHG MP) (Appendix C.1)

« Environmental Quality Management Plan (EQMP) (Appendix C.2) (pertaining to discharges to the marine
environment within or contacting State waters as detailed in Section 5.15)

* Turtle Management Plan (TMP) (Appendix C.3)
» Hydrocarbon Spill Risk Management Approach (HSRMP) (Appendix C.4)
* Pygmy Blue Whale Management Plan (PBW MP) (Appendix C.5).

3 For the purpose of the environmental impact and risk assessment presented in the draft EIS/ERD, Scott Reef. which encompasses the reef system

including all coral habitats and communities, is considered as the area “above the 75 m bathymetric contour within the 3 nm State waters boundary
and the Scott Reef and Surrounds - Commonwealth Area which comprises the Commonwealth Marine Area wholly within the WA coastal
waters surrounding North and South Scott Reef”.
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In presenting the responses to the public submissions, Woodside engaged with regulators with respect to developing
an efficient and easy-to-follow approach to presenting the public submissions and Woodsides responses. The
approach taken has been to present all bespoke and proforma (including additional text) submissions received via
the consultation hub, and summary of the key themes from each uploaded document (with a link to the appendix
where the full uploaded document is provided) in a response table (Table 7-1). Each of these include the name of

the organisation that provided the submission, or the anonymous identifier assigned by the EPA (e.g. ANON-57NR-
WV58-6). Woodsides response to each public submission is also included within Table 7-1. Where appropriate, this
response refers to common responses to address the points raised in the submission. Bespoke responses are provided
where a common response does not apply.

Where comments were received pertaining to the Burrup National Heritage Place, a reference has been provided

to the “Response to Submissions on the North West Shelf Project Extension Environment Review Document”. This
document was prepared by the North West Shelf Joint Venture, which is pursuing approvals for the NWS Project
Extension Proposal; the long-term processing of third party gas and fluids and NWSJV field resources using NWS
Project infrastructure until around 2070 (EPBC 2018/8335 and EPA 2186). The Response to Submissions and relevant
management plans are available at the EPA website here: https:/www.epa.wa.gov.au/proposals/north-west-shelf-
project-extension or on the Woodside website here: https:/www.woodside.com/what-we-do/developments-and-
exploration/NWS-project-extension.

Upon completion of the preparation of the Supplement Report to the draft EIS/ERD, the document was reviewed by
DAWE to assess the adequacy of responses to agency and public submissions prior to public release. Woodside has
considered advise from DAWE with respect to adequacy and updated the document where required.

Supplement Report to the Draft Environment Impact Statement | Woodside Energy
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2. GLARIFICATIONS AND REFINEMENTS TO
PROPOSED ACTION

The proposed Browse Project continues to be subject to detailed design and refinement. In addition, in responding
to the public submissions, Woodside has identified some aspects of the proposed action where further clarification
may assist the reader. These clarifications, and refinements to the proposed action that have occurred since the
commencement of the public comment period are provided in Table 2-1. The proposed action remains within the
environmental impact envelope and environmental risks presented in the draft EIS/ERD.

Woodside has reviewed these clarifications and refinements with respect to the key characteristics of the proposed
action as presented in Table 3-1 of the draft EIS/ERD. This review concluded that with the exception of the removal of
the TRE drill centre and associated sub-sea infrastructure, the proposed Browse Project clarifications and refinements
presented in Table 2-1, do not alter the key characteristics of the proposed action. The removal of the TRE drill centre
and associated sub-sea infrastructure alters the key characteristics by:

* reducing the number of wells to 50 and reduce the extent of the flowlines
+ reducing marine discharges, noise and light emissions associated with the drilling and completion of the wells
+ reducing the extent of seabed disturbance.
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Table 2-2 Proposed Browse Project refinement: forecast scope 1 (BJV) GHG emissions summary (update to
Table 7-5 of the draft EIS/ERD)

COz-e MT' Average Year Peak Production  Total Expected Total Extended
Year Field Life Field Life
(30 years) (44 years)
Reservoir emissions? 2.3 (2.6)3 4.0 (4.6) 70 (81) 93 (107)
Fuel gas 1.2 2.1 38 50
Flaring 0.4 0.14 4 6
Fugitives 0.01 0.02 0.3 0.4
Upstream total? 3.6 (4.0) 6.2 (6.8) 112 (123) 149 (163)

T Scenarios defined as per Table 7-2 of the draft EIS/ERD.

2 Upstream reservoir emissions have been estimated based on the maximum expected case given a gas export specification target of 2.5mol% CO,.
Estimates of emission implications for a 1 mol% to 2.8 mol% CO, gas export specification are presented in Table 7-7 of the draft EIS/ERD. Note the
gas export specification is dependent on the outcome of final commercial arrangements.

5 Bracketed emissions refer to high reservoir CO, composition scenario.

Table 2-3 Proposed Browse Project refinement: Indicative cuttings volumes and fluid type for a typical Browse
well (update to Table 3-3 and Table 6-119 of the draft EIS/ERD; and Table 8-3 of the State ERD)

Indicative Well Indicative Drill Indicative Indicative Fluids Indicative Fluid
Section Diameter Length (m) Cuttings Volume Volume (m3) Type
(m®)

427 100 89 427 Seawater with
bentonite sweeps

26” 440 151 1327 Seawater with
bentonite sweeps

16” 2970 385 1892 WBF

12 " 2799 213 1478* WBF or NWBF

97" 243 12 633* WBF or NWBF

Total per well 6,552 m 850 m? 5,757 m3

*Is the WBF volume, which is the larger volume of the two fluid types
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Figure 3-1 Representative image of seabed along the BTL route within the Argo-Rowley Terrace Marine Park
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4. SUPPORTING INFORMATION

4.1 Modelling conservatism

Marine discharge and hydrocarbon spill modelling

Modelling is a predictive tool for the purposes of impact and risk assessment and as such there are assumptions and
inherent uncertainties within the process which are addressed through the application of conservatism and sensitivity
testing. The modelling presented in Chapter 10, Appendix D.4 of the draft EIS/ERD is considered conservative given
the selection of inputs and the overall modelling approach. Model inputs are based on the current basis of design,

and typically represent the maximum design specifications (e.g. discharge rates, discharge orientation) providing the
worst-case scenario. For example, for PW the maximum discharge rate was used, however rates will vary over the life
of the proposed Browse Project, with increasing volumes of PW generated later in field life. While refinements to the
design may occur as part of the FEED process, the outcomes will be demonstrated to remain within the defined impact
envelope described in the draft EIS/ERD to ensure that predicted impacts are not greater than approved.

The far-field modelling is considered conservative in its approach. A stochastic modelling procedure is followed,

where the characteristics of a single spill or discharge are simulated many times under randomly-selected samples of
environmental conditions that are drawn from long term hindcast records representing the current and wind conditions
that have occurred in the study area. The stochastic process is designed to capture the largest possible range of
environmental forcing conditions that could occur during spill or discharge events, accounting for wide variations in the
transport and weathering of marine pollutants, in order to map the potential spatial distribution of contaminants if an
event was to occur. Within each simulation, random variations in wind and current forcing are applied to each discrete
sub-portion of the overall spill/discharge volume to capture additional variability in potential transport patterns.

Current data are sourced from a ten-year hindcast data set of combined large-scale ocean (BRAN) and tidal currents to
capture variations over time scales ranging from hourly to interannual, inclusive of major oceanographic trends (such as
the ENSO index). Spill/discharge times within the ten-year span are identified by random selection which ensures that
the sequences of environmental conditions imposed on the simulations are representative of the frequency at which
particular environmental forcing conditions occur in the vicinity of the potential spill/discharge sites. This methodology
ensures that the calculated movement and fate of pollutants is based on realistic environmental conditions applied
within each simulation, and that the collective sample of simulations is representative of the range and frequency

that particular environmental conditions occur. The environment that may be affected (EMBA) envelope, and

contours indicating higher probabilities of contact within this envelope, are analysed from the collection of replicate
simulations. This process is conservative because it ensures that simulations resulting in unusually long or wide
migrations of pollutants have a larger effect on the EMBA than those with more common conditions.

The stochastic contours of hydrocarbon spill scenarios are analysed from all replicate simulations to show statistics

for locations that might be contacted at greater than 1% probability (i.e. 1% of any possible spill/discharge times) at
conservative concentrations, with the thresholds considering concentrations that might result in water quality or socio-
economic effects. An allocation of 1% probability of contact to any location follows a conservative approach, a location will
be marked as having at least this probability of contact if the threshold concentration is reached at any model time-step
during any spill simulation. For a location to be included within the EMBA, such an outcome needs only to be calculated
for any single 60-minute time-step during any single multi-week spill simulation. Allowing for ‘hits’ to be triggered by
transient (acute) exposure times is additionally conservative in terms of ecological impact, because the toxicity thresholds
that are applied have been calculated as protective levels with an assumption of more sustained (chronic) exposure

times (24+ hours). Further conservatism is built into calculations for in-water concentrations (dissolved and entrained
hydrocarbons) by analysing for the maximum concentration at any depth level (and, again, at any time-step during

any simulation). This includes very shallow depths immediately below the surface. Separate assemblages of stochastic
replicates are simulated and analysed to quantify risks associated with a spill commencing during each season. The
seasonal EMBA contours are then overlain to represent the annualised EMBA envelope. This process is conservative
because it ensures that all locations predicted to be contacted are included, and that any elevation of risk that might occur
within a particular season is not obscured by averaging out probability calculations over multiple seasons.
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For the continuous marine discharge simulations, very fine spatial resolution (40 m or less) and time-step (60 seconds)
have been applied as a conservative approach that avoids artificial dilution of in-water concentrations. While plumes
generated by marine discharges will vary in concentration in a patchy manner over time and in three-dimensional
space, the presented results quantify the highest patch concentrations (lowest dilutions) calculated over time in

each model cell. Calculations will therefore be more conservative than if the average concentration in each cell were
taken. The results are summarised for the 95th percentile occurrence, which illustrate the distribution of concentrations
expected to occur up to 95% of the time. Given the approach to deriving maximum contaminant concentration/
minimum dilutions within the model (e.g. exceedance within an individual grid cell in a modelled 60 second time step),
the application of thresholds based on both acute (hours) and chronic toxicity (days) to derive areas of potential
impact also has inherent conservatism. This is because the duration of sustained exposure required to cause impact is
not necessarily being reached at all locations particularly in the far field, given the varying hydrodynamics and mixing
characteristics of a discharge.

Underwater noise modelling

The underwater noise modelling presented in Chapter 10, Appendix D.3 of the draft EIS/ERD has also incorporated
various layers of conservatism.

With the exception of impulsive sound sources, the adopted acoustic source parameters incorporated into underwater
propagation modelling represent hypothetical source values that represent the upper limit or maximum source values
reported during sound source characterisation monitoring. Source level values are typically presented as values @ 1

m, which provides for a standardised and comparative approach, however this assumes the sound is radiating from

a single point source in space. In reality sound radiates from a much wider area relative to the nature of the source
type. Accordingly, the simplification of adopting source values referenced to @ 1 m has the tendency to commonly
misrepresent the near field received levels of sound sources.

The sound speed profile incorporated within acoustic propagation models is well known to influence on propagation
distance. In the draft EIS/ERD, June was selected as the most conservative sound speed profile month, which is
expected to be more favourable for longer range propagation compared to other months; despite peak temporal
sensitivity for most species occurring outside this period (pygmy blue whales and green turtles).

Acoustic propagation modelling broadly estimates the propagated sound field in three dimensions (x, y and z).
However, for the purposes of simplifying how ranges to defined thresholds are presented and reported, the water
column or depth component (z) is simplified and presented as the maximum value predicted across the water column
depths modelled (typically seabed to surface). Although this doesn’t significantly influence nearfield results (<1 km),
for longer propagation ranges, in particular where sound can refract into deeper and relatively narrow slices within the
water column, the simplification of maximum over depth can conservatively influence estimated predictions, which

is confounded when assessing cumulative sound exposure levels over 24 hour periods (SEL4p), as described further
below. A more detailed overview of the propagation modelling methodology is outlined within Chapter 10, Appendix
D.3 (Sub Appendices E and F) of the draft EIS/ERD.

The assessment of impacts from underwater noise within the draft EIS/ERD is primarily based upon adoption of the
conservative maximum range (Rqax) results. The presented maximum range (Rq.x) vValue represents the distance to the
farthest occurrence of the threshold level, whereas the 95th percentile range (Rgsy) encompasses 95% of the sound at
levels above threshold (both Ry and Resy values incorporate maximum over depth as described above). Using Rosy
values reduces the sensitivity to extreme outling values (the farthest 5% of impact ranges). The assessment of impacts
from underwater noise within the draft EIS/ERD are considered conservative as they are primarily based upon adoption
of the Ruax results. For example, within the draft EIS/ERD, the modelled marine mammal behavioural response Riax
range for impact piling with an IHC S-600 hammer is up to 150% larger than the quoted 95th percentile behavioural
response range.

The sound exposure level (SEL,4p) thresholds adopted for injury (PTS) and auditory fatigue (TTS) are based upon a
time accumulated dosage of sound exposure (up to 24 hours). Accordingly, any elements of conservatism incorporated
into the acoustic propagation model described above are compounded due to the cumulative nature of SEL exposure
estimates. SEL 4, values are inherently conservative by nature as they assume an animal is required to be within the
defined impact range for a period of up to 24 hours. Whilst this may be possible for larger PTS or TTS ranges, in
environments where animals are known to be resident, it is not credible for sources that have much smaller impact radii.
To provide more representative SEL,4, values, the incorporation of animal movement and behaviour (ANIMAT) into the
propagation model is a useful tool to demonstrate the probability of exposure within these ranges and therefore a more
representative estimation of potential impacts.
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4.2 Pygmy blue whales

4.2.1 Introduction

In this section Woodside has provided more information and further evaluation in the form of additional analysis on the
key impacts and risks specific to the pygmy blue whale species, as presented in the draft EIS/ERD. Additional project
definition is now available that has allowed verification at a higher level of granularity. The key information presented is
as follows:

+ Woodside’s conservative approach to impact and risk assessment for the pygmy blue whale (EPBC Act listed
threatened and migratory species)

* updates to the information on cumulative impacts assessment for the pygmy blue whale

+  Woodside’s commitment to further management controls to mitigate and minimise potential impacts to this
species

* updates to the environmental objectives specific to this species

+ the further evaluation of the proposed Browse Project against the Conservation Management Plan for the Blue
Whale 2015-2025 (Blue whale CMP) (Commonwealth of Australia, 2015a).

4.2.2 East Indian Ocean pygmy blue whale population

The proposed Browse Project Area overlaps with two BIAs for the East Indian Ocean pygmy blue whale population,
namely, the migratory BIA and the possible foraging area BIA at Scott Reef (Figure 4-1). The possible foraging area is a
large offshore, open water area that encompasses:

* North and South Scott Reef and the deep water channel between the reefs
* nearly all of State waters surrounding Scott Reef (the State Proposal Area)
+ all of the drill centres in the Torosa field

+ the Torosa FPSO location.

Woodside has collected multiple datasets over multiple years to understand pygmy blue whale dynamics (abundance,
seasonality, migration) in the Browse Development Area (refer to Table 5-24 and Section 5.3.2.5.2 of the draft EIS/
ERD) and this underpins the proposed Browse Project’s impact assessment (Chapter 6 of draft EIS/ERD). The studies
include the following:

« Satellite tagging of eleven pygmy blue whales and their north bound migratory movements tracked from Perth
Canyon into Indonesian waters (Double et al., 2014).

» Passive Acoustic Logger programs deployed in and surrounding Scott Reef, North West Cape and west of the
Montebello Islands which detected singing pygmy blue whale calls plus other baleen whales (low frequency calling
whales) and confirmed seasonality in the north and south bound migrations (McCauley, 2011; McCauley and Jenner,
2010).

* Physical and biological oceanographic characteristics of Scott Reef. AIMS undertook inter-seasonal cruises and
collected data from water quality loggers between 2008 and 2010 in the south Scott Reef lagoon and deep water
channel between North and South Scott Reef (Brinkman et al., 2010).

* Vessel and aerial based surveys undertaken over multiple years to establish a baseline understanding on the
distribution, relative density and abundance of marine megafauna off the Dampier Peninsula, Kimberley and
extending out to Scott Reef (RPS Environment and Planning, 2010a, 2010b; RPS Environment and Planning Pty
Ltd, 2012, 2011). Vessel based surveys undertaken in the Browse Basin during the winter and spring (2008) and
reported in the (Sutton et al., 2019) description of habitat association of cetaceans and seabirds in the tropical
eastern Indian Ocean.

For a large marine mammal that migrates and feeds in offshore waters, undertaking studies to better understand
population numbers, inter-seasonal variability and foraging dynamics is logistically and scientifically difficult. As

the Conservation Management Plan for the Blue Whale - A Recovery Plan under the Environment Protection and
Biodlversity Conservation Act 1999 Commonwealth of Australia 2015-2025 (Blue Whale CMP) outlines, the status of
this population is complex, as it is unknown what proportion of the total population that estimates encompass, there is
known inter-annual variability in the use of foraging areas, foraging habitat connectivity and site fidelity of individuals
to different foraging areas is unknown and there is little knowledge of the pre-exploitation abundance of the pygmy
blue whale (Commonwealth of Australia, 2015a).

Woodside has a good understanding of seasonality of pygmy blue whale visitation in the Scott Reef region (Table 41).
However, as with other possible foraging areas, knowledge on the potential importance of the foraging areas, residence
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times and actual seasonal numbers is limited. In order to address this uncertainty in the underwater noise impact
assessment for pygmy blue whales, a conservative approach to density estimate inputs to the ANIMAT modelling
(refer to Section 6.3.8.21 of the draft EIS/ERD) was adopted. Density estimates accounted for a precautionary and low
vocalisation rate (8%) that acknowledged the fact that not all whales are singing and therefore detected. Furthermore,
the density estimate applied (0.069 animals per km?) took into account the following: (i) maximum recorded daily
detection of three pygmy blues during the peak southern migration at the North West Cape (McCauley and Jenner,
2010); (ii) application of the population growth rate of 4.3% per year (McCauley et al., 2018) and (iii) a revised estimate
of 5.64 whales per day, which translated into the conservative density estimate of 0.069 pygmy blue whales per km?2.
Furthermore, a conservative 60 km listening range was applied compared to the 120 km used by McCauley and Jenner
(2010).

Table 4-1 shows the migration periods of the East Indian Ocean pygmy blue whale population based on the available
data on timing of northbound and southbound migrations detected and reflect the extended periods of migration and
the migration periods for the North West Cape and Scott Reef.

Table 4-1: Seasonality of the East Indian Ocean pygmy blue whale population from
the North West Cape to Scott Reef, Western Australia. Sources: (Double et al., 2014;
McCauley, 2011; McCauley et al., 2018)

Pygmy Blue Whale J F M A M J J A S O N D

Northbound migration --
Southbound migration -
Key
Shoulder period

Peak period -
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Conservation Values Atlas)
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Figure 4-1: Scott Reef, the proposed Browse Development Area and the possible foraging area and migratory BIA for pygmy blue whales
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4.2.4 Impact assessment and risk: underwater noise emissions

Section 6.3.8 of the draft EIS/ERD presented the outcomes of an evaluation of the potential impacts from underwater
noise emissions associated with the proposed Browse Project. The impact assessment predicts the following maximum
percentage overlap of ensonified zones with the pygmy blue whale possible foraging area, based on the application of
the 120 dB re 1 yPa:(SPL) marine mammal behavioural response threshold for non-impulsive (continuous) noise, and
the 160 dB re T yPa-(SPL) marine mammal behavioural thresholds for impulsive noise, both of which are derived from
National Marine Fisheries Service (2018) and NOAA (US) (2019) (previously quoted in the draft EIS/ERD as National
Marine Fisheries Service (2014)).

A detailed revision included updated modelling results for multiple scenarios has been completed in support of this EIS
Supplement and documented within a Pygmy Blue Whale Management Plan (PBWMP) (Appendix C.5).

4.2.4.1 Proposed Browse Project development phase activities

The draft EIS/ERD acknowledged that the impact and risk assessment undertaken in relation to underwater noise

was based on a level of activity definition that was still in development, additional definition is now available that has
allowed analysis at a higher level of granularity. The spatial and temporal aspects of the proposed Browse Project

are described to support the further analysis and sense check of the cumulative assessment for underwater noise
emissions to low frequency cetaceans and the pygmy blue whale possible foraging area. This higher level of detail of
the underwater noise emissions impact assessment (as presented in the draft EIS/ERD) for the Phase 1 (ready for start-
up (RFSU)) development activities with indicative timeframes (subject to further engineering and in-field operational
constraints) are as follows:

« drilling and completions (based on a reference case of 12 wells drilled for Phase 1 RFSU4, up to approximately
18 months at Torosa, and 18 months between Calliance and Brecknock) - ranges to marine mammal behavioural
response thresholds are predicted out to 10.5 km, representing an overlap of approximately 0.8 km? of the pygmy
blue whale possible foraging area (dependent on the well location).

* SURF installation and commissioning -- it is estimated that approximately 14.7 km? of the possible foraging area
will exceed the marine mammal behavioural response threshold

+ installation of the inter-field spur line and BTL (approximately five days within possible foraging area) - it is
estimated approximately 107km? of the possible foraging area will exceed the marine mammal behavioural
response threshold

« driven piling for MODU (if required) and FPSO (if required) - See the PBWMP as this activity is subject to strict
spatial and temporal restrictions.

* hook up and commissioning (HUC) of the FPSOs (anticipated to be nine months per FPSO) - it is estimated that up
to 18.7 km? of the possible foraging area will exceed the marine mammal behavioural response threshold.

It should be noted that the activities above are subject to spatial or temporal controls as well as other management
mitigations, as outlined in the PBWMP (See Appendix C.5).

4.2.4.2 Operations

The draft EIS/ERD acknowledged that the impact and risk assessment undertaken in relation to underwater noise
was based on a level of activity definition that was still in development. Additional definition is now available that has
allowed verification at a higher level of granularity. The spatial and temporal aspects of the proposed Browse Project
have been further defined to support the further analysis of the impact assessment for underwater noise emissions
to low frequency cetaceans, with particular focus on the pygmy blue whale possible foraging area. This higher level
of detail of the underwater noise emissions for the impact assessment (as presented in the draft EIS/ERD) for the
operation activities are as follows:

« Torosa FPSO during normal operations (continuous) - it is estimated that approximately 1 km? of the possible
foraging area will exceed the marine mammal behavioural response threshold.

* Torosa FPSO using thrusters® - it is estimated that approximately 9.1 km? of the possible foraging area will exceed
the marine mammal behavioural response threshold.

4 The draft EIS/ERD notes that additional wells above the 12 may be required for Phase 1 RFSU. In this eventuality, drilling and completions activity time
may increase.

5 The Torosa FPSO is expected to use 5 MW of thrust (as modelled and presented in the draft EIS/ERD) infrequently, based on metocean conditions and
operational requirements. Lower levels of thrust may be used more often.
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» Torosa FPSO facility during offtake activities (FPSO using thrusters and OSV under DP) (every 2-4 weeks for
approximately 24 hours plus mooring and unmooring operations) - it is estimated that approximately 22.4 km? of
the possible foraging area will exceed the marine mammal behavioural response threshold.

+  Wellhead noise (continuous) for subsea choke valve noise propagation estimated a range up to 500 m for
Low Frequency marine mammal behavioural response. It is noted that the choke noise modelling adopted
representative transects that attempt to present the maximum ensonified range above behavioural response
thresholds within the channel using two different noise propagation methods, the influence of a sloping deeper
bathymetry from the wellhead manifold location and using an omnidirectional source. Furthermore, predicted
behavioural response threshold was estimated up to 500 m which did not reach beyond the maximum width
of the transect or reef boundary, therefore this is considered a representative scenario to extrapolate in other
directions.

+ Support vessel offloading (supply runs anticipated five-six times per month per FPSO, with offloading expected to
take approximately 12 hours) - it is estimated that approximately 19.6 km? of the possible foraging area will exceed
the marine mammal behavioural response threshold.

Detailed assessment of individual activities is included in Section 6 of the PBWMP (Appendix C.5)

4.2.4.3 Cumulative assessment

The draft EIS/ERD acknowledged that the impact and risk assessment undertaken in relation to underwater noise
was based on a level of activity definition that was still in development. Additional definition is now available that has
allowed analysis at a higher level of granularity. A detailed assessment of potential cumulative impacts is included in
Section 6 of the Pygmy Blue Whale Management Plan (Appendix C.5).

On this basis, the overall residual impact magnitude and significance level for underwater noise impacts on marine
mammals, as presented in the draft EIS/ERD the impact significance level of - Slight and Minor (D) (draft EIS/ERD
Table 6-73), does not change based on the further analysis of the cumulative noise scenarios.

4.2.4.4 Management and mitigation of underwater noise emissions for pygmy blue whales

As previously stated, scientific knowledge to support ongoing management for pygmy blue whales is limited
throughout their geographic range because of logistical and scientific methodology constraints. The studies for

the proposed Browse Project have used a range of techniques to improve our understanding of pygmy blue whale
occurrence, seasonality and use of the project area through vessel and aerial based surveys, biological oceanography
studies and passive acoustic loggers (see Section 5.3.2.5.2 of the draft EIS/ERD). Many of these studies have been
undertaken over multiple years. To address the residual scientific uncertainty on habitat usage of the Project Area

by pygmy blue whales, Woodside has been conservative in the number of pygmy blue whales utilising the possible
foraging area (refer Section 4.2.2) and assumed the possible foraging BIA is an actual foraging area. In addition,
Woodside plans to implement additional management controls to minimise or eliminate impacts to pygmy blue whales,
refer to Table 4-2.

The impact assessment outcomes evaluated in isolation and cumulatively have not changed the residual impact
magnitude and significance level for underwater noise impacts on marine mammals as presented in Table 6-73 of the
draft EIS/ERD- Slight and Minor (D); and as such there are no significant impacts to pygmy blue whales predicted as
defined by the significant impact criteria for endangered threatened species (Table 6-5 of the draft EIS/ERD).
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4.2.5 Impact assessment and risk: unplanned vessel interaction with fauna

Section 6.3.18.2 of the draft EIS/ERD presented the outcomes of an evaluation of the risk of vessel strike causing injury
or mortality to marine fauna due to the physical presence and movements of vessels during all phases of the proposed
Browse Project. This risk evaluation is based largely on the types and numbers of vessels in the Project Area and
general description relating to the project phases. Relevant EPBC Act listed threatened species with particular attention
to pygmy blue whales and green turtles and Western Australia threatened species status (Biodiversity Conservation
Act 2016) were considered as well as the National Strategy for Reducing Vessel Strike on Cetaceans and other Marine
Megafauna (Commonwealth of Australia, 2017b) for both the risk evaluation and identified mitigation measures.

The main receptors of concern with regards to unplanned vessel strikes from the proposed Browse Project activities are
the pygmy blue whale as well as marine turtles, other marine mammals (dugongs and humpback whales), and whale
sharks. Section 6.3.18.4 of the draft EIS/ERD summarises the identified sensitive areas and seasonality including:

* apossible foraging area and migratory BlAs for pygmy blue whales (refer to Figure 4-1)

* habitat critical to the survival of green turtles (Scott Reef-Browse Island genetic stock - G-ScBr), as identified
in Recovery Plan for Marine Turtles in Australia, Commonwealth of Australia 2017 (Commonwealth of Australia,
2017a) (refer Figure 4-2)

* aninternesting BIA for green and hawksbill turtles around Sandy Islet
« aforaging BIA green turtles

* amigratory BIA for humpback whales

» aforaging BIA for dugongs.

4.2.5.1 Proposed Browse Project development phase activities

The draft EIS/ERD acknowledged that the environmental risk assessment undertaken in relation to unplanned vessel
interaction was based on a level of activity definition that was still in development. Additional definition is now available
that has allowed verification at a higher level of granularity. The spatial and temporal aspects of the proposed Browse
Project were used to provide further evaluation of the risk of unplanned vessel interactions with fauna. The description
includes the Phase 1 (RFSU) development activities (as listed below) for the associated project vessel requirements and
movements:

» drilling and completions

+ SURF installation and commissioning

+ installation of the inter-field spur line and BTL

* HUC of the FPSOs.

Vessel presence is expected to be greatest for these relatively short-term development project activities and involve
platform support vessels (PSVs) supporting development operations with supply runs to and from supply and logistic

bases; and a range of construction and pipelay vessel types for SURF installation, installation of the inter-field spur line
and BTL; and HUC of FPSO facilities.

Potential unplanned vessel interactions in the Torosa field were identified primarily with respect to:

* pygmy blue whales during northbound and southbound migrations through the Scott Reef possible foraging area
including the Scott Reef channel

* green turtle nesting season at Sandy Islet, Scott Reef.

Potential unplanned vessel interactions relating vessel transfers to and from supply and logistic bases (such as Broome)

were identified primarily with respect to:

* humpback whale northbound and southbound migrations to and from the breeding and calving BIA at Camden Sound

+ the dugong and green turtle foraging areas adjacent to the Kimberley coast.

4.2.5.2 Operations

As described in Section 3.5 of the draft EIS/ERD, the two FPSO facilities (located at the Calliance/Brecknock field and
the Torosa field) are moored (and they freely weathervane on a moored turrent mooring system) and are expected

to have a maximum producing life of an anticipated 44-years. Throughout the operating life of the FPSO facilities at
Calliance/Brecknock and Torosa a number of activities involving other vessels are anticipated to support routine marine
operations including IMMR.

The same sensitive receptors and BIAs were identified for operations as for the development project activity related
vessel presence and movements described above.
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Cumulative Assessment

As described in Section 6.3.18.5 of the draft EIS/ERD, vessel movements will occur throughout all phases of the
proposed Browse Project as well as general shipping and vessel movements during operations at existing offshore
facilities such as Shell’'s Prelude FLNG and the Ichthys Venturer FPSO over 140 km distance from the nearest proposed
facility within the Browse Development Area. Increased supply vessel movements from local ports, such as Broome, will
also occur.

During the Phase 1 RFSU, there will be periods of simultaneous development project activities within the Calliance and
Torosa fields. Review of the original cumulative risk assessment has concluded the assessment has not changed the
residual risk consequence, likelihood and risk rating for unplanned vessel interactions with fauna as presented in the
draft EIS/ERD (Table 6-141) - Moderate, unlikely to highly unlikely and Low (C1) to Moderate (C2).

4.2.5.3 Fast Crew Transfer Vessel (FCTV)

During the HUC of the FPSO facilities, personnel may be transferred from the supply and logistics base to the FPSO
facilities by helicopter or FCTV. Additionally, during operations transfer of personnel to and from the FPSO facilities may
be undertaken using the FCTV. It is anticipated FCTV personnel transfers may be required approximately once or twice
per week to the FPSO facilities from Broome.

As described in Section 6.2.22 of the draft EIS/ERD, a management approach to reduce the risk of impacts occurring
to marine fauna from vessel interactions, including with the FCTV, will be implemented. This management approach
includes:

* FCTV will operate under a FCTV management strategy, which will describe the appropriate additional control
measures to manage vessel strike risk for the FCTV. This will include trained vessel crew acting as a marine fauna
observer

+ the possible design for the FCTV will intrinsically reduce the risk of vessel strikes, including a shallow vessel
draught (i.e. approximately 1 m or less) and no propeller (i.e. jet-propelled vessel)

« travelling at 30 knots, in the event of sighting a whale at the edge of the caution zone, the FCTV can reach dead
stop before being within the 100 m no approach zone. Subject to the potential for technological innovation and
additional engineering controls, FCTVs will not travel at speeds greater than 30 knots in sensitive areas at sensitive
times (as defined in Table 6-139 of the draft EIS/ERD). The maximum allowable speed within the defined sensitive
areas may be increased if incorporated engineering controls are able to achieve an equal or greater effectiveness
as the speed restriction

+ all project vessels, including the FCTV, will not travel at speeds greater than 12 knots with the State Proposal Area,
or 6 knots in the Scott Reef channel, further reducing the risk of accidental collisions with marine fauna

« the proposed FCTV route will avoid habitat critical for flatback turtles around the Lacepede Islands during sensitive
times and habitat critical for green turtles around Sandy Islet.

4.2.5.4 Management and mitigation of unplanned vessel interactions for pygmy blue whales

To address the residual scientific uncertainty on habitat usage of the project area by pygmy blue whales, Woodside
has been conservative in the number of pygmy blue whales utilising the possible foraging area (refer Section 4.1) and
assumed the possible foraging BIA is an actual foraging area. In addition, Woodside plans to implement additional
management controls to minimise or eliminate risks to pygmy blue whales (refer to Table 4-3).

Based on further evaluation of the project activities and potential risks in isolation and cumulatively, the adopted
controls including no vessel movements through the Scott Reef channel other than specific project activities and
SOLAS requirements, and a vessel speed restriction of six knots within the Scott Reef channel, were deemed to be
appropriate. Furthermore, two additional controls were identified to minimise the likelihood of unplanned vessel
interactions with pygmy blue whales:

» all project vessels will have a maximum speed 12 knots in the pygmy blue whale possible foraging area that
overlaps Scott Reef during peak migration periods (May, June and November)

* The FCTV will minimise time within the pygmy blue whale possible foraging area that overlaps Scott Reef by
following a defined route to Torosa FPSO in peak migration periods (May, June and November).

The impact assessment summary with adopted and additional controls (applicable to all baleen whale species) and

a revised environmental objective are presented in Table 4-3. The environmental objective has been developed to
specifically report on the management of the potential risk of unplanned vessel interaction (including the FCTV) with
marine fauna.

The risk assessment outcomes further evaluated in isolation and cumulatively have not changed the residual risk
consequence, likelinood and risk rating for unplanned vessel interactions with fauna as presented in the draft EIS/ERD
(Table 6-141) - Moderate, unlikely to highly unlikely and Low (C1) to Moderate (C2). As such there are no significant
impacts to pygmy blue whales anticipated as defined by the significant impact criteria for endangered threatened
species (Table 6-5 of the draft EIS/ERD).
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4.3 Green Turtles

4.3.1 Introduction

To support the further evaluation of the potential impacts risks to green turtles as presented in the draft EIS/ERD,
Woodside has undertaken further desktop lighting assessment, a comprehensive literature review on the impacts

of artificial light on marine turtle hatchlings (undertaken by specialists at Pendoley Environmental (Pendoley
Environmental, 2021a), and a light modelling study modelling of the artificial light emissions from the proposed offshore
facilities. Woodside has prepared a Turtle Management Plan (TMP) that provides the outcomes of the additional
desktop study, literature review and light modelling. This TMP is presented in Appendix C.3. The results of the desktop
lighting study are presented in Appendix A.1and the results of the light modelling study are presented in Appendix
C.3

In this section, Woodside has provided an overview of the key findings of the additional information and further
evaluation including an updated assessment of the key impacts and risks specific to green turtles.

The key information presented is as follows:

* Information in relation to the green turtle Scott Reef-Browse Island genetic stock (herein after referred to as
‘G-ScBr)

* A review of the sensitivity of marine turtles to artificial light

* Woodside’s conservative approach to impact assessment for the green turtle (threatened and migratory species)

* updates to the information on cumulative impacts assessment for the green turtle

*  Woodside’s commitment to further management controls to mitigate and minimise potential impacts to this
species

+ updates to the environmental objectives specific to this species

+ the further evaluation of the proposed Browse Project against the Recovery Plan for Marine Turtles in Australia
2017-2027 (Marine Turtle RP) (Commonwealth of Australia, 2017a).

4.3.2 Scott Reef-Browse Island Green Turtle Genetic Stock

The green turtle is distributed widely across northern Australia with a total of nine genetic stocks identified to date for
this species (Commonwealth of Australia, 2017a). There are three genetic stocks within the NWMR; the North West
Shelf, Ashmore Reef, and Scott Reef-Browse Island genetic stocks. Dispersal of these genetic stocks occurs over a large
area in waters north and east of the northern WA coastline (Department of the Environment and Energy, 2017). The
North West Shelf genetic stock comprises multiple nesting rookeries within close proximity, whilst the Ashmore Reef
and Scott Reef-Browse Island genetic stocks are comparatively genetically isolated with fewer nesting rookeries. The
G-ScBr stock is a discrete unit known to nest at only two locations within the north-east Indian Ocean—Sandy Islet and
Browse Island (Commonwealth of Australia, 2017a). Only Sandy Islet falls within the Browse Development Area.

As identified in the Marine Turtle RP (Commonwealth of Australia, 2017a) there is a lack of data regarding the status
of the G-ScBr stock, and the current population trend is unknown. This stock is considered likely to be restricted in its
capacity to expand into other nesting areas in the event that availability or quality of nesting habitat is reduced. The
G-ScBr stock is vulnerable to a range of threats to all life stages, and its resilience to cope with increasing pressures is
likely to be limited by its restricted population gene pool and low number of nesting locations.

Woodside has collected multiple datasets over multiple years to understand green turtle dynamics (migration,
internesting, nesting, hatchlings) in the Browse Development Area (refer to Section 5.3.2.6 of the draft EIS/ERD) and
underpins the project’s impact assessment (Chapter 6 of Draft EIS/ERD), including:

* nesting assessment

* hatchling assessment

+ satellite tagging

* manta tows.

From these multiple datasets the key metrics and understanding are described in the sub-sections below.

4.3.2.1 Habitat Critical to the Survival of a Species

In accordance with the EPBC Act Significant Impact Guidelines 1.1 - Matters of National Environmental Significance
(Commonwealth of Australia, 2013)), an action is deemed to have a significant impact if there is a real chance or
possibility that it will adversely affect ‘habitat critical to the survival of a species’ (herein after referred to as ‘habitat
critical’). Habitat critical refers to areas that are necessary:
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« “for activities such as foraging, breeding or dispersal

« for the long-term maintenance of the species (including the maintenance of species essential to the survival of the
species)

+ to maintain genetic diversity and long-term evolutionary development

« for the reintroduction of populations or recovery of the species.”

Nesting and internesting habitat is defined as habitat critical, and these areas have been identified for each genetic
stock of marine turtle in the Marine Turtle RP. One of the key criteria for identification of these areas is that “Nesting
habitat critical to the survival of green, loggerhead, flatback and hawksbill turtles includes at least 70 per cent of nesting
for the stock”.

Designated habitat critical for the G-ScBr stock are the nesting locations of Sandy Islet and Browse Island, and an
internesting buffer of 20 km radius around these rookeries, for the period November to March (refer Table 6 of the
Marine Turtle RP). The habitat critical at Scott Reef (nesting location of Sandy Islet, and 20 km radius internesting
buffer) is shown in Figure 4-2.
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Figure 4-2: Habitat critical to the survival of green turtles at Scott Reef
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4.3.2.2 Biologically Important Areas

While not defined under the EPBC Act, biologically important areas (BIAs) are spatially delineated area where
aggregations of individuals of a species are known to display biologically important behaviours such as breeding,
foraging, resting or migration (Department of the Environment and Energy, 2019a). BIAs were developed
simultaneously with the Marine Bioregional Plans to inform regulatory and management decisions and are not enforced
by legislation (Department of the Environment and Energy, 2019a).

Within the Browse Development Area, Sandy Islet (a part of Scott Reef) and the surrounding waters around Scott Reef
is a designated internesting BIA for green turtles (specifically the G-ScBr stock). There are a number of other nesting,
internesting and foraging BIAs for green turtles within vicinity of the Project Area, including at Ashmore Reef, Cartier
Island, Cassini Island and the Lacepede Islands (Commonwealth of Australia, 2017a).

4.3.2.3 Life cycle and seasonality

Nesting activity reaches a peak in January and February with a peak in hatchling emergence approximately seven
weeks later in March and April (Guinea, 2013) (Table 4-4). Also, on the reef during the breeding season and throughout
the year are the non-breeding sub-adult and adult turtles that forage and reside in the area. Genetic studies (Dethmers
et al,, 2000) revealed that these belong to other green turtle stocks in Western Australia and the Indian Ocean.

Table 4-4 Seasonality for green turtle nesting activities at Sandy Islet

Activity

Nesting / internesting --

Hatchling emergence

Key
Shoulder period

Peak period -

As described by Guinea (2013), within the generalised life cycle there are at least two cycles that involve breeding
females using the reefs, lagoons and beaches (Sandy Islet) at Scott Reef:

« the female nesting cycle - every two to eight years when female green turtles migrate from their foraging grounds
to Scott Reef to breed (re-migration interval)

+ theinternesting cycle - females spend two to three months within the vicinity of the nesting island moving only
short distances of some tens of kilometres or less and nesting from three to six times during the nesting season,
every eight to 16 days.

4.3.2.4 Population size and inter-seasonal fluctuations

Estimates of green turtle nester abundance was calculated based on recapture history of tagged turtles on eight survey
(recapture) nights in the 2008/2009 season (Guinea, 2009). Estimates of abundance varied between survey nights
providing a mean (+SE) abundance of 779 + 383 (i.e. a maximum of 1162 individuals) (Guinea, 2009). Mean (+SE) female
nester abundance for 2009/10 was estimated at 79 + 25 over eight survey nights using similar methodology (Guinea,
2010). In both seasons, the individual standard error of each estimate exceeded 50% and consequently, abundance
estimates should be considered indicative only, especially given the assumptions associated with the methodology are
unverified (Guinea, 2010, 2009) .

The Marine Turtle RP appears to take the effective population size estimate from (Dethmers et al., 2010) as the median
for an estimated 1001-5000 females nesting per year for the Scott Reef-Browse Island stock (refer Figure 3 in the
marine turtle RP). However, the proportion of this estimated 1001-5000 females utilising Sandy Islet versus Browse
Island during any season is not known, as there are no estimates are available for the size of the Browse Island nesting
population. Olsen et al. (2017) provide a summary of green turtle sightings around Browse Island during the 2016 and
2017 seasons, with an indication that there was a much higher level of nesting activity occurring in October compared
with April. No estimates of overall population size are provided. However, Scott Reef (Sandy Islet) could be an
important component (in term of total numbers of nesters) to the overall Scott Reef-Browse Island stock.

To account for the scientific uncertainty in the total number of nesters at Sandy Islet and the inter-annual variability a
conservative maximum of 1162 females was applied to a modified internesting area (reef environment shallower than
50 m) to calculate a density estimate of 1.79 turtles/km?2 for Scott Reef, which was used for the ANIMAT modelling
presented in the draft EIS/ERD.
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4.3.2.5 Relative importance of Sandy Islet to the G-ScBr stock

Both Sandy Islet and Browse Island have been identified in the marine turtle RP as ‘Major’ nesting areas for the G-ScBr
stock. However, given the need for further data on population size and trends in nesting abundance at both locations
(despite the Sandy Islet focused studies undertaken to date), it is not possible to determine the relative importance

of the two rookeries at a stock level. The availability of suitable nesting habitat at Browse Island each season could
influence the numbers of females that utilise the alternative nesting location for this stock at Sandy Islet. As described
in the Marine Turtle RP, the G-ScBr stock “is considered likely to be restricted in its capacity to expand into other nesting
areas in the event that nesting beaches are lost or sand temperatures increase as a result of climate change”. This is
presumed to mean expansion to other nesting areas outside the two known rookeries for the stock.

4.3.3 Impact assessment and risk: light emissions

Section 6.3.3 of the draft EIS/ERD presented the outcomes of an evaluation of the potential impacts from light
emissions associated with the physical presence of offshore facilities, MODU and vessels during all phases of the
proposed Browse Project. This evaluation is based largely on light modelling studies conducted as part of the approved
draft EIS for the Browse FLNG Development, which at the time of preparation of the draft EIS/ERD, included proposed
drilling activities at the TRE drill centre, the closest to Sandy Islet. It is noted that since completion of the draft EIS/ERD,
the TRE drill centre no longer forms part of the proposal.

Since completion of the draft EIS/ERD, additional studies have been undertaken including a desktop lighting
assessment (Appendix A.1), taking into account the final National Light Pollution Guidelines for Wildlife (2020), a
further literature review in relation to the sensitivity of marine turtles to artificial light; and modelling of the artificial
light emissions from the proposed Browse Project.

The main receptors of concern with regards to light emissions from the proposed Browse Project activities are marine
turtles, seabirds and migratory shorebirds. The draft EIS/ERD identifies that the Project Area overlaps areas designated
as:

» habitat critical to the survival of green turtles (Scott Reef-Browse Island genetic stock - G-ScBr), as identified in
Recovery Plan for Marine Turtles 2017-2027 (Commonwealth of Australia, 2017a) (refer Figure 4-2)

* a BIA for internesting green and hawksbill turtles around Sandy Islet
* aBIA (known resting area) for little terns.

4.3.3.1 Proposed Browse Project development phase activities

The draft EIS/ERD acknowledged that the impact and risk assessment undertaken in relation to light emissions was
based on a level of activity definition that was still in development. Additional definition is now available that has
allowed verification at a higher level of granularity. The spatial and temporal aspects of the proposed Browse Project
are shown to support the further analysis of the impact assessment for light emissions. The description includes the
Phase 1 (RFSU) development activities (as listed below) and FPSO operations, including movements of project vessels
(OSVs, offtake tankers and FCTV):

+ drilling and completions

* SURF installation and commissioning

* installation of the inter-field spur line and BTL
+ HUC of the FPSOs.

4.3.3.2 Operations

As described in Section 3.5 of the draft EIS/ERD, the two FPSO facilities (located at the Calliance/Brecknock field
and the Torosa field) are expected to have a maximum producing life of an anticipated 44-years. Throughout the
operating life of the FPSO facilities at Calliance/Brecknock and Torosa a number of activities involving other vessels
are anticipated to support routine marine operations. All of these activities will produce light emissions (e.g. from
navigational and operational lighting on vessels and the FPSO, and from intermittent flaring as described in the draft
EIS/ERD (Chapter 3).

4.3.3.3 Cumulative assessment

The potential impacts from light emissions on marine turtles, seabirds and migratory shorebirds have been evaluated
for both development and operations activities both in isolation and cumulatively. The potential cumulative impact
from light emissions has been further evaluated using additional detail about project activities that is now available (see
above), and there are no activity interactions that have not already been considered. However, additional consideration
of potential impacts from sky glow has now been incorporated (refer Section 4.2.3.4).
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4.3.3.4 Artificial light impacts on nesting turtles and emergent hatchlings

Little is known about the impact of artificial light on adult and juvenile turtles when they are offshore. Most studies
around light impacts on adult and juvenile turtles at sea have stemmed from interactions of turtles with fishing gear
(Pendoley, 2020). During internesting, turtles rest on the seabed, physically removing them from surface lighting
sources, such as vessels, MODUs, FPSOs (Whittock et al., 2014). Since marine turtles do not feed during the breeding
season (Limpus et al.,, 2013), attraction of internesting turtles to light sources as a secondary response to effects of light
on prey distribution is not expected.

Internesting, breeding, foraging and migrating marine turtles do not use light cues to guide these behaviours. Further,
there is no evidence, published or anecdotal, to suggest that internesting turtles are impacted by light from offshore
vessels or installations. As such, light emissions are unlikely to result in displacement of, or behavioural changes to,
individuals in these life stages (Pendoley, 2020).

Turtle hatchlings typically emerge from their nests at night (Mrosovsky and Shettleworth, 1968) and must crawl! rapidly
to reach the ocean in order to avoid predation (Salmon, 2003). They find the ocean using a combination of topographic
and brightness cues, orienting towards the lower, brighter oceanic horizon, and away from elevated darkened
silhouettes of dunes and/or vegetation behind the point of their emergence on the beach (Limpus and Kamrowski,
2013; Lohmann et al.,, 1997; Pendoley and Kamrowski, 2015; Salmon et al., 1992)at preselected beach release sites, and
within a walled wooden arena under various conditions in the field, are presented. We conclude that hatchlings orient
as follows: (1. Artificial light at night can interfere with these cues, influencing their sea-finding behaviour (Kamrowski
et al, 2014; Pendoley and Kamrowski, 2015; Witherington and Martin, 2003). As a result, hatchlings may become
disorientated, where they crawl in circuitous paths; or mis-orientated, where they move in the wrong direction, resulting
in an increased mortality rate due to exhaustion, dehydration, or increased exposure to predation (Withington & Martin,
2003; Lohmann et al.,, 1997; Salmon 2003).

It is generally accepted amongst the scientific community that there is insufficient information to derive defensible
thresholds/limits of light intensity or its visibility on marine turtles and specifically in relation to hatchling behaviour.
This conclusion was determined following a comprehensive literature review on the impacts of artificial light on marine
turtle hatchlings by specialists at Pendoley Environmental (Pendoley, 2021b).

A range of experimental studies and in-situ research have been undertaken to determine the sensitivity of turtle
hatchlings to artificial light emissions. A selection of these studies is discussed in Section 2 of the TMP (Appendix C.3).
Despite the numerous in situ and experimental studies that indicated light of a certain intensity and/or wavelength
influenced hatchling sea-finding behaviour, no studies were able to account for the numerous inter-related variables
that influence the intensity and visibility of artificial light to a hatchling turtle at a landscape scale. Hence, there are no
generally accepted levels of artificial light that can be used as thresholds or limits for the purposes of this assessment.

4.3.3.5 Desktop lighting impact assessment

Since the original light modelling studies were undertaken, and submission of the draft EIS/ERD, there has been
additional context regarding potential impacts to turtles from light emissions—in particular the release of the

final National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory Shorebirds
(Commonwealth of Australia, 2020) in January 2020. These guidelines are intended to be read in conjunction with the
other guidance, including the EPBC Significant Impact Guidelines and species recovery and conservation management
plans.

A desktop lighting assessment, taking into account the final National Light Pollution Guidelines for Wildlife (2020)

has been undertaken and is provided in Appendix A.1.This includes an assessment of the relevant importance of the
turtle nesting beach located in the Browse Development Area (Sandy Islet) to the G-ScBr stock, a further literature
review describing potential impacts of offshore sources of artificial light on all life stages of marine turtles and seabirds
and migratory shorebirds, a gaps analysis of the assessment completed to date (against the National Light Pollution
Guidelines for Wildlife, 2020), and an updated impact assessment which was conservatively based on the assumption
that light emissions (in the form of either direct light or sky glow) from operational lighting may be visible at intensities
resulting in behavioural impacts to marine turtles at 20 km from the source. For flaring, additional conservatism was
made based on results of line of sight modelling, with behavioural impacts potentially occurring within 52 km the
MODU and FPSO locations.

4.3.3.6 Light modelling study

After further consultation with DAWE, modelling of the artificial light emissions from the proposed offshore facilities
was undertaken to support the outcomes of the assessment of light emissions on marine turtles for the proposed
Browse Project. The scope, methodology and results of the modelling study (Pendoley Environmental, 2021b) are
provided in the TMP (Appendix C.3).
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4.4 Monitoring and research

4.4.1 Monitoring: proposed Browse Project verifying science programs

The proposed Browse Project has committed to updating existing pygmy blue whale and green turtle data by targeted
monitoring programs to verify impact predictions and inform adaptive management approaches at relevant times
throughout the proposed Browse Project (Section 9.4 of the draft EIS/ERD).

4.4.2 Pygmy blue whale (East Indian Ocean population) verifying science program

A scientific monitoring program is planned to confirm and update baseline data on the distribution, abundance,
seasonality and behaviour of pygmy blue whales within the possible foraging area at Scott Reef (refer to Section 9 of
the PBWMP (Appendix C.5)). On-going data acquisition at relevant times throughout the proposed Browse Project
will be a key component of the scientific monitoring program to continue monitoring pygmy blue whales and confirm
sound source levels of project activities.

The key objectives of the pygmy blue whale scientific monitoring program are as follows:

« to verify and further understand the seasonality, residency time, behaviours and percentage of the EIO pygmy blue
whale population utilising the possible foraging area at Scott Reef

* provide for real-time detection of pygmy blue whales

+ toidentify any need for change to management actions, that will be made in response to triggers or action
outcomes.

Further information is outlined in the PBWMP (Appendix C.5).

4.4.3 Green Turtle (G-ScBr genetic stock) verifying science program
Four distinct monitoring programs are proposed in relation green turtles within the project area, including:

* agreen turtle monitoring program at Sandy Islet and surrounds to update baseline information on green turtle
demographics at Scott Reef

* an anthropogenic light monitoring program to verify predicted light emissions from construction and operational
activities

* aseabed subsidence monitoring to verify predicted subsidence levels which may be used to better understand
causes of and changes to Sandy Islet morphology

« a Sandy Islet size and morphology monitoring program to monitor the size and morphology of Sandy Islet for
comparison with historic minimum available nesting habitats.

Green turtle monitoring program

A green turtle monitoring program will be implemented as a core component of the proposed Browse Project. The
purpose of this program will be to verify and update baseline data through on-going data acquisition at relevant times
throughout the proposed Browse Project on the distribution, abundance, seasonality and behaviour of green turtles at
Scott Reef and within habitat critical to survival for the G-ScBr stock.

The green turtle monitoring program will be designed on the advice of a suitably experienced, independent marine
turtle expert. The design of the program will cover key demographic parameters, specific monitoring technigues,
frequency and timing of monitoring, data analysis techniques, corrective action triggers, and reporting requirements.
The baseline monitoring program will be designed within six months of final investment decision on the project and
implemented such as to collect a minimum of four (target five) years of data prior to commencement of gas processing
at the Torosa FPSO.

The monitoring program will be continued to implemented during operational phase. However, the design of the
operational monitoring program will need to be informed by outcomes of the baseline monitoring program, and as
such specific details are not yet available. The operational phase of the monitoring program will also be designed on
the advice of a suitably experienced, independent marine turtle expert. Details of the program are incorporated into the
TMP (Appendix C.3).

The key objectives of the green turtle monitoring program are as follows:

» Toinvestigate nesting turtle behaviour and habitat usage within Scott Reef and to establish a baseline data set for
nesting turtles.

* Tounderstand the key breeding parameters (e.g. nest abundance, incubation success, hatchling sea finding
behaviour and post hatching dispersal) for green turtles at Scott Reef.
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* To understand the relative importance of Sandy Islet as a nesting site for the G-ScBr green turtle stock.

The monitoring information will provide baseline data which can be used to verify the potential impacts and risks that
the proposed Browse Project may have on green turtles, to determine compliance against the proposed performance
standards and to inform adaptive management if necessary.

The green turtle monitoring program will be comprised of three key components:

« Satellite tracking of adult nesting individuals to determine internesting, foraging and migration behaviour.

+ Counts and tagging of adult nesting individuals to facilitate abundance estimates, long-term life history traits, and
proportion of neophytes present each season.

* Hatchling and nest counts and observations to determine nesting abundance and density, nesting success and
hatchling sea-finding behaviour.

« Hatchling in-water dispersal behaviour in area immediately surrounding Sandy Islet.

Anthropogenic Light Monitoring

The primary objective of the light monitoring program will be to verify the modelling predictions for the drilling
(MODU)) and FPSO operations. Specifically, the light monitoring program at Sandy Islet will be comprised of two key
components:

+ establishing a baseline of ambient light conditions (prior to any project activities) across the lunar cycle during
nesting season

« determining light intensity (i.e. direct light and sky glow) at Sandy Islet during nesting season during MODU and
FPSO operations to verify modelling predictions and determine compliance with performance standards.

The monitoring program will be implemented at Sandy Islet and will employ specialised light monitoring equipment
to detect direct light and sky glow visible from the monitoring location across the full 3600 horizon. Specific details
on the monitoring program (i.e. monitoring locations, techniques, frequency, timing, performance standard threshold
criteria, data analysis technigues and reporting requirements) will be described in a specific monitoring program to be
developed post FID on the advice of a suitably experienced, independent marine turtle expert.

Light monitoring will also be used to validate modelling predictions, which will be re-run once MODU/FPSO activities
commence and MODU details are known.

Specific details on the monitoring program (i.e. specific monitoring parameters, techniques, frequency, timing,
performance standard threshold criteria, data analysis techniques and reporting requirements) will be determined in
consultation with DAWE and DWER and included in the TMP.

Seabed Subsidence Monitoring

Currently, the most practical method of measuring seabed subsidence of potentially millimetres per year over kilometre
scale would involve the use a combination of natural and artificial physical targets (e.g. retroreflector / corner targets)
installed near Sandy Islet combined with regular INSAR (see below) data acquisition to establish a baseline of seabed
subsidence, to monitor changes in seabed subsidence rates over time.

Radar satellite interferometry (INSAR) is a non-invasive surveying technigue able to measure the millimetric motion of
terrain structures over wide areas. This technique is based on the exploitation of synthetic aperture radar images (SAR)
acquired from satellite sensors. Techniques such as INSAR are used regularly for purposes such as monitoring building
subsidence and is well suited to understand naturally occurring or hydrocarbon extraction related subsidence. Together
with regular capture of satellite imagery, it will be possible to establish a comprehensive program to monitor changes in
available nesting habitat, elevation and slope at Sandy Islet and attribute this to natural or man-made causes.

Further details of this monitoring program such as target locations and monitoring frequency and analysis/
interpretation techniques will be described in a specific monitoring program to be developed post FID. It is anticipated
monitoring will commence post project FID to allow for establishment of a multi-year natural baseline before the first
hydrocarbons are extracted from the Torosa reservoir.

Sandy Islet Morphology Monitoring

Since records are available (1974) the size of Sandy Islet has naturally varied between 1.8 ha and 2.3 ha, a variation of
approximately 20%.

High resolution satellite imagery will be reviewed at least two times per year to monitor the areal extent of available
nesting habitat (e.g. land above LAT). These will be compared to historic estimates of available nesting habitat in
determining whether corrective actions are required.
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4.5 Recovery plans acceptability

4.5.1 Introduction
Further evaluation of the proposed Browse Project against the following recovery plans has been made under the EPBC Act:

» Conservation Management Plan for the Blue Whale - A Recovery Plan under the Environment Protection and
Biodiversity Conservation Act 1999 Commonwealth of Australia 2015-2025 (Commonwealth of Australia, 2015a)

* Recovery Plan for Marine Turtles in Australia 2017-2027 (Commonwealth of Australia, 2017a).

This analysis is required to demonstrate that the proposed Browse Project is not inconsistent with these recovery
plans. The recovery plan regime is designed to protect, conserve and manage a listed threatened species, with the
ultimate objective to stop any decline and support recovery of the species so that its chances of long-term survival are
maximised. Given the length of time anticipated to achieve that objective, interim recovery objectives and targets are
set for the life of the plan, along with actions to support recovery.

A range of management actions are identified in recovery plans which, when taken collectively, seek to further the
overall objective. However, no individual action alone is determinative of status of achievement of the overarching
interim and long-term objectives. Recovery plans are also intended to have some flexibility in the implementation of
actions—for example, and where relevant, through adoption of principles of adaptive management or consideration of
new information that becomes available during the life of the plan.

Therefore, to evaluate whether the proposed Browse Project may be inconsistent with a recovery plan, it is necessary to
consider that plan and its objectives holistically and with reference to the overall results it aims to achieve.

Woodside has undertaken a further evaluation on that basis, which has concluded that the proposed Browse Project is not
inconsistent with the Blue Whale CMP or the Marine Turtle RP. To the contrary, implementation of the proposed Browse
Project provides a unique opportunity to contribute to the further understanding of the pygmy blue whale and green turtle
species. The proposed Browse Project has made commitments to undertake further studies and monitoring to verify and
further update the existing data for pygmy blue whales and green turtles. Targeted monitoring programs will verify impact
predictions and inform adaptive management regimes at relevant times throughout the proposed Browse Project life cycle.

* In summary, Woodside considers the proposed manner of implementation of the proposed Browse Project aligns
with the interim and long-term objectives of the Blue Whale CMP and Marine Turtle RP as follows:

* The proposed Browse Project is not an anthropogenic threat that presents a material risk to the conservation
status of either the pygmy blue whale sub-species or the green turtle (G-ScBr) genetic stock.

* Robust scientific information has been generated and considered by Woodside to support assessment of the
proposed Browse Project and will continue to be used in decision making during implementation. In addition,
conservative assumptions regarding, and interpretation of, available scientific data have been made and a
conservative approach has been taken to mitigation and management measures for the proposed Browse Project
where uncertainties have been identified (see Section 4.2 and Section 4.3).

* Monitoring and management of potential impact to the East Indian Ocean pygmy blue whale population and the
green turtle (G-ScBr) genetic stock will be undertaken in implementing the proposed Browse Project.

* The potential for anthropogenic threats to populations of pygmy blue whale or green turtles specifically associated
with implementation of the proposed Browse Project has been mitigated such that those threats are demonstrably
minimised and will be subject to an adaptive management regime (where appropriate).

4.5.2 Conservation Management Plan for the Blue Whale

4.5.2.1 Overview of the Plan
The ultimate goal of the Blue Whale CMP is to improve the species’ conservation status so that they can be removed
from the EPBC Act threatened species list.

The following four interim recovery objectives are identified in the Blue Whale CMP, with each one being assessed in
accordance with associated recovery targets:
1. Assessing the conservation status of the blue whale using efficient and robust methodology.

2. The spatial and temporal distribution, identification of biologically important areas, and population structure of
blue whales in Australian waters is described.

3. Current levels of legal and management protection for blue whales are maintained or improved and an appropriate
adaptive management regime is in place.

4. Anthropogenic threats are demonstrably minimised.
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A number of relevant actions are identified in the Blue Whale CMP which are expected to be progressed or be
completed over a ten year period (the lifetime of the plan). Each of the actions address the threats which have been
assessed as being the most significant to the blue whale population; or are for the purposes of understanding and
measuring population recovery and identification of important habitat.

Two categories of actions are identified within the Blue Whale CMP:

1. Assessing and addressing threats.
2. Enabling and measuring recovery.

The actions identified under each category are directed at the interim recovery objectives and recovery targets, as well
as key threats to the blue whale population.

4.5.2.2 Evaluation summary
A.2:  Anthropogenic noise

In relation to this action area, a Pygmy Blue Whale Management Plan (PBWMP) has been developed (Appendix C.5).
The primary purpose of the PBWMP is to outline how any underwater anthropogenic noise associated will be managed
such that it will not be inconsistent with the Blue Whale CMP, specifically the requirements of Action A.2.3.

Action Area A.2, Action 3 of the Blue Whale CMP that states that:

‘anthropogenic noise in biologically important areas (BIAsS) will be managed such that any blue whale continues to
utilise the area without injury, and is not displaced from a foraging area”.

Guidance on the key terms of the Blue Whale CMP and FAQs (DAWE, 2021 and NOPSEMA 2021) have been applied to
the development of the PBWMP.

Woodside considers that the management approach outlined in PBWMP plan demonstrates, with a high level of
confidence, that unacceptable impacts to pygmy blue whales will be avoided, by minimising the risk of injury to pygmy
blue whales or displacement of pygmy blue whales from the Scott Reef possible foraging BIA, as a result of underwater
noise emissions associated with the proposed Browse Project.

A detailed overview of each objective of the PBWMP is provided in Section 3 of the plan and a summary of outcomes is
provided in Section 1-2 of the plan.

Management of Injury from Impulsive noise

The spatial and temporal controls presented in the PBWMP ensure that all activities generating impulsive noise will
either be eliminated during the detailed design phase and if they are required, will only occur outside of times/places
where pygmy blue whales are likely to be present. A scientific monitoring program will be put in place prior to these
activities occurring, to provide a thorough understanding of times and places pygmy blue whales are likely to be
present in and around the project area. A requirement to monitor for whales will apply to these activities, which can be
immediately ceased if a whale is sighted, on a precautionary basis.

Management of Injury from Vessel noise

Modelling indicated that the greatest distance at which injury may be caused (after 24 hours of continuous exposure)
to a whale was 1.5 km, which was associated with installation of the inter-field spurline, which would only affect the
possible foraging area for a short duration. For vessels that are present for longer periods, (i.e. MODUs and Torosa
FPSO), these were modelled as potentially causing injury (after 24 hours of exposure) at distances of less than

650 m from the noise source. Considering behavioural disturbance (e.g. avoidance) may occur at 120 dB re 1 uPa, and
migratory pygmy blue whales typically travel 10s or 100s of kilometres a day, the risk of exposure of a PBW to TTS or
PTS from vessel activities is considered highly unlikely.

To further understand injury risk, ANIMAT modelling was conducted to account for whale behaviour and sound
exposure (Appendix B). ANIMAT modelling outcomes demonstrated that for the vessel activity with highest risk of
injury (BTL installation), 95% of simulation results required a pygmy blue whale to come within 50 m of a vessel’s
propulsion system to be exposed to noise related injury (PTS). The probability of a PBW coming to such close proximity
of a vessel was considered highly unlikely.

For the FPSO and MODU, ANIMAT modelling resulted in no simulated whales being exposed to PTS/TTS.

Disruption of foraging behaviour

It is recognised that the proposed Browse Project may result in the generation of underwater noise in excess of the
recognised behavioural response threshold, which has the potential to disrupt pygmy blue whale foraging behaviour.
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Accordingly, the PBWMP has considered:

+ the time of year the activity will be undertaken and the likelihood of pygmy blue whale foraging in the area of
potential overlap of the proposed Browse Project and the Scott Reef possible foraging area (BIA)

« the extent, intensity, and duration of sound exposure within the Scott Reef possible foraging area, including
residual and cumulative impacts after the application of controls

« the implementation of any appropriate controls to prevent unacceptable impacts.

Best practice management measures in accordance with a precautionary approach have been established within the
PBWMP and successful implementation will ensure that, with a high degree of certainty, the anthropogenic noise
from the proposed Browse Project will be managed such that any blue whale will be able to continue to utilise the BIA
without injury, and no blue whale will be displaced from a foraging area. In this way, the proposed Browse Project will
not be inconsistent with the CMP,

Existing Knowledge of Pygmy Blue Whale Activity at Scott Reef

The PBWMP outlines key management principles used to determine activity specific controls that will be applied to the
proposed Browse Project. Spatio-temporal management is a core element of this management approach, underpinned
by a comprehensive review of existing knowledge of pygmy blue whale activity at Scott Reef and adaptive management
to respond to uncertainty or possible future changes in understanding of pygmy blue whale activity in the region.

Pygmy blue whales are known to migrate on an annual basis through the Scott Reef possible foraging on their way
to and from breeding and feeding grounds within the Banda Sea, Indonesia. The migratory seasons are defined by
shoulder and peak periods and exact timings can vary inter-annually.

Evidence collected to date from a variety of techniques including sampling of zooplankton, pygmy blue whale
vocalisation data from passive acoustic monitoring (noise loggers), survey observations (vessel-based and aerial) and
satellite tracking suggests that Scott Reef is likely to be of less importance for the East Indian Ocean (EIO) pygmy blue
whale population than other defined foraging areas. However, the relative importance of Scott Reef as a foraging area
for migrating pygmy blue whales remains unclear and as such the possible foraging area will be managed as a known
foraging area and BIA for the purposes of the proposed Browse Project.

In known foraging BIAs such as the Perth Canyon, pygmy blue whales can be observed in predictable annual higher
abundance, exhibiting foraging behaviours and have extended residence times albeit in large areas of coastal or
offshore waters. These observations, behaviours and residence times are not replicated at or in the vicinity of the Scott
Reef possible foraging area, despite dedicated, multi-year studies over an extended period, using multiple survey and
sampling techniques. Across the Scott Reef possible foraging area from west to east, based the understanding of
pygmy blue whale foraging areas and habitat suitability, there is a higher likelihood of prey (krill) availability over the
upper slope (with canyon features) habitat to the west of Scott Reef as compared to the featureless, homogeneous
seabed habitat of the eastern extent of the BIA. This forms the basis of concluding that the likelihood of foraging by
pygmy blue whales while migrating through the BIA is higher for (i) the upper slope habitat in the western extent of the
BIA and (ii) potentially the Scott Reef channel as based on the findings reported by Sutton et al. (2019). Survey results
for one season (in 2008), have been used to infer a predictable spring period of higher productivity leading to krill
swarms that are a predictable food source for southbound migrating pygmy blue whales within the Scott Reef channel.
Based on the likelihood of prey availability within suitable foraging habitat and foraging pygmy blue whale activity,

a higher relative importance of the Scott Reef channel as a foraging habitat within the Scott Reef possible foraging

has been adopted. It is recognised that there are knowledge gaps and scientific uncertainty about the predator-prey
dynamics (pygmy blue whale and krill availability) and the potential temporal-spatial importance of the channel. The
higher likelihood of foraging pygmy blue whales within the Scott Reef Channel (as presently accepted) underpins the
approach to the management of noise and potential impacts to pygmy blue whales within the PBWMP.

Underwater Noise Characterisation & Assessment

Noise (sound power level) estimates for major activities or vessels, including continuous or impulsive noise are
presented in the PBWMP, based on suitable analogues or indicative design data. Sound propagation modelling has
then been performed to estimate the distance (R0 from each activity at which certain noise levels will be received,
corresponding to potential injury or behavioural disturbance effect thresholds.

Continuous noise sources range from 161.5 dB re 1 yPa.m for well head choke valve noise (at well centres with up to 7
wells) to 191 dB re 1 yPa.m for the rigid pipelay vessel. These activities were estimated to cause potential behavioural
responses from pygmy blue whales at onset ranges from <500 m to 9.9 km, respectively.

After the application of elimination, substitution and reduction controls, and a cumulative ensonified area assessment is
provided and demonstrates:
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* There are no planned activities that will occur during peak periods of the pygmy blue whale migratory seasons,
that generate noise above 120 dB re 1 uPa within the Scott Reef channel.

« Underwater noise is anticipated to peak during the initial subsea construction phase, during intermittent, short
term activities (ie BTL installation concurrent with the MODU activities) that may ensonify (>120 dB re 1 yPa) an
area of up to ~123 km? (0.95% of Management Zone B). These activities are targeted to occur outside of peak
periods of the pygmy blue whale migratory seasons and BTL activities will only impact the BIA for a period of
weeks.

« After this initial construction period, the total areal extent of the Scott Reef possible foraging ensonified above
120 dB re 1 yPa during peak pygmy blue whale migratory periods is reduced to ~1 km? at the surface (<0.01% of
Management Zone B) during normal operations (with mitigations applied, i.e., turning off vessel propulsion or
FPSO thrusters if a whale is sighted) and ~-22 km? at the surface (0.17%) during intermittent (<1 day per fortnight)
offtake operations (where vessel propulsion cannot be halted if a whale is sighted, due to offtake spill risks).

* Noise from well-heads during operations may ensonify up to ~4.7 km? of the Scott reef possible foraging area,
however this noise propagation would not ensonify waters in the top 50 m of the water column, where whales
would typically be when transiting to foraging areas or migrating. This value does not account for the predicted
marked reductions in noise emissions expected to result from designing well head choke valves to minimise noise.

« Activities outside of the Scott Reef possible foraging area will also be managed, to minimise the risk of disturbance
to opportunistic foraging and scientific monitoring will occur in this region to understand the likelihood of pygmy
blue whale presence and foraging behaviour occurring.

Management Approach
The management approach within the PBWMP aligned with industry best practice and involves:

* reduction of potential impacts through the application of the hierarchy of controls

+ spatio-temporal management principles

« an extensive scientific monitoring program

* an adaptive management program to respond to new scientific or technical information

» decision-making within the adaptive management framework based on scientific data and input from an expert
review panel.

Management of underwater noise for the proposed Browse Project is governed by the application of hierarchy of
controls with key principles applied summarised below:

« Avoid generating noise at times and/or in places where pygmy blue whales are likely to be present.

» Substitute high noise generating activities with quieter alternatives.

+ Engineering will be used to reduce the sound source levels associated with equipment being designed for use on
the Project.

* Where an activity cannot be eliminated, substituted or reduced such that noise generated is below behavioural
response thresholds, operational mitigations will apply.

Spatio-temporal management principles will be applied to manage noise at certain areas and at certain times. Two
management zones will be applied and managed for the Torosa development and operational activities:

* Management Zone A: Scott Reef channel.
+ Management Zone B: the wider Scott Reef possible foraging area (BIA).

Spatio-Temporal Management Principles

Spatio-temporal management principles will be applied to manage noise within certain areas and at certain times. Two
management zones will be applied and managed for the Torosa development and operational activities:

* Management Zone A: Scott Reef channel
* Management Zone B: the wider Scott Reef possible foraging area.

The spatio-temporal management approach proposed will apply a suite of key principles for managing underwater
noise within each zone with the aim of eliminating noise propagating within and into the Scott Reef channel
(Management Zone A) and minimising noise propagation within the wider Scott Reef possible foraging area
(Management Zone B). These key principles are as follows:

Within management zone A during peak and shoulder pygmy blue whale migratory seasons include:

» There shall be no generation of noise capable of causing ‘injury’ to a pygmy blue whale from any source.
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* There shall be no generation of noise from vessels (including FPSOs or MODUSs) at levels above which may cause
disruption to a foraging pygmy blue whale.

Additionally, there shall be no propagation of noise into this zone, from unmitigable long term noise sources above
levels which may cause disruption to a foraging pygmy blue whale.

Within management zone B during peak periods of the pygmy blue whale migratory seasons include:

« There shall be no impulsive noise from impact piling or seismic activities including vertical seismic profiling.

+ There shall be no vessel activity from which ‘injury’ (e.g. PTS/TTS) from noise exposure could occur (24 hour
exposure) at 750 m or more from the source.

» There shall be no unmitigable or continuous long-term noise above levels which may cause a behavioural response
beyond a 1km radius from the source.

* Any mitigable surface activity generating noise at levels which may cause injury or a behavioural response must
operate in accordance with an activity specific Whale Management Procedure.

The approach, as set out above ensures that underwater noise emissions will be eliminated, avoided or reduced such
that injury to and displacement from foraging by a pygmy blue whale has been minimised to the greatest extent
possible and the residual risk is negligible.

Key Management Actions

Design features and activity specific management measures applicable to anthropogenic noise with as incorporated by
the hierarchy of controls and spatio-temporal management principles are presented in and include:

During Design:

* Thrusters on the FPSO will be designed to minimise noise generation, with the radius to the pygmy blue whale
behavioural response threshold being reduced from -2.8 km to 570 m if noise reduction from 183 re 1 yPa.m to
178dB re 1 pyPa.m (50% thruster utilisation) is achieved.

+ Subsea choke valves on well heads at Torosa will be designed to minimise noise generation, with initial investigations
indicating noise can be reduced by approximately 16.5 dB, meaning the radius at which pygmy blue whale
behavioural response threshold is experience would be significantly below the predicted ~500 m horizontal radius.
The outcome of this exercise is uncertain, as it has not been possible to identify a vendor that has had to incorporate
noise mitigations into well head design before. This design mitigation is a best in class approach to noise mitigation.

During subsea construction and installation:
» At Torosa and Brecknock, MODUs will not use DP systems to hold station while drilling during peak periods of the
pygmy blue whale migratory seasons, but instead will be moored.

* Vessels operating in the Scott Reef possible foraging area will be required to implement operational restrictions
and observe for pygmy blue whales, with triggers to delay or stop certain activities if whales are sighted within
nominated management zones.

* No activities will occur within the Scott Reef Channel.

In relation to impulsive noise from subsea construction and installation activities:

* Non-impulsive noise generating alternatives to impact piling (e.g. suction piling) will be used at all times, where
technically feasible.

« Impact piling will not occur in the Scott Reef channel (Management Zone A) at any time or within Management
Zone B during peak or shoulder pygmy blue whale migratory periods.

* VSP activities will not occur in the Scott Reef channel (Management Zone A) at any time or within the Zone B
during peak pygmy blue whale migration periods.

* A Whale Management Procedure (WMP) will be in place during all impact piling and VSP activities, to observe for
whales and respond appropriately in the event that whales are detected within monitoring zones.

During operations (that coincide with peak periods of the pygmy blue whale migratory seasons):

* There will be no unmitigable vessel noise (including from FPSO or MODUs) above the behavioural response
threshold within the Scott Reef channel

* The Torosa FPSO is located in the swell shadow of the Scott Reef system, meaning the thrust required to
control heading will be rarely utilised and will be substantially less than other offshore facilities, i.e., Calliance
FPSO, significantly minimising long term noise generation from either continuous (weather-vaning FPSO) or
intermittent (condensate offloading) activities.
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« Concurrent activities at the Torosa FPSO will be restricted to reduce cumulative noise (i.e., supply vessels cannot
conduct goods transfers while condensate offtakes are occurring).

+ Mitigable noise, including from supply vessels and during condensate offtakes, will not occur unless a Whale
Management Procedure is in place to establish exclusion zones where the activity cannot commence if a whale
is present and once the activity has commenced, monitoring will continue, and applicable mitigations applied if a
whale is observed.

During future tie-back phases:

» Subsea construction or installation activity (e.g., drilling or flowline installation) related to subsequent tiebacks
from within the Torosa field will only occur outside of peak periods of the pygmy blue whale migratory seasons.

* Drilling and completions of any Torosa or Brecknock well as part of future (post Torosa RFSU) tieback phases will
be required to be completed by a moored MODU when operating during peak periods of the pygmy blue whale
season, unless the noise from the DP system would be the equivalent or less than noise generated were it to be
moored.

Scientific Monitoring

Scientific monitoring programs will be designed to obtain a contemporary baseline data on the relative abundance,
seasonality and, movement and behaviour of pygmy blue whales within the possible foraging area at Scott Reef prior
to the commencement of operations.

On-going data acquisition is planned to occur throughout the life of the proposed Browse Project, which will be
important to monitor any changes the movement and behaviour of pygmy blue whales and confirm sound source levels
of project activities.

The key objectives of the pygmy blue whale scientific (baseline) monitoring program are as follows:

* To verify and further understand the seasonality, residency time, behaviours and relative abundance of the
EIO pygmy blue whale population utilising the Scott Reef possible foraging area to ensure spatio-temporal
management areas are appropriately defined.

+ |dentify the habitats within the Scott Reef possible foraging area that are likely to support predictable
aggregations of prey (krill) to ensure spatial management areas are appropriately defined.

Additionally, the following monitoring activities will be put in place in support implementation of the PBWMP:

* Measurement of underwater noise from key activities to verify impact predictions and revise management
procedures, if required.

+ A technology maturation program to investigate and demonstrate feasibility for technologies to enable real-time
detection of pygmy blue whales such as underwater listening stations and/or infra-red detection technigues.

An expert panel will be established to input to the scope and design of the scientific monitoring programs, review
findings and decisions leading to changes in the management regime to minimise underwater noise emissions and
potential impacts to pygmy blue whales.

Adaptive Management

An important element of applying a spatio-temporal management principles will be the application of an adaptive
management process to verify and modify the management plan principles and triggers when new scientific or technical
knowledge becomes available. The application of defined management zones and timing of seasonal controls is presently
based on current knowledge regarding the presence and foraging behaviour within the Scott Reef possible foraging area.
Findings from the baseline and ongoing (operational phase) scientific monitoring programs will be used to adaptively
manage the applied spatio-temporal management regime and activity specific whale management procedures.

Adaptive management will ensure operational measures are aligned to possible changing knowledge or circumstances
in space and time. Adaptative management actions and response trigger criteria are outlined in. The majority of
actions are focussed on the pre-operational phase of the proposed Browse Project, to provide sufficient time to ensure
operational plans can be adapted in response to any trigger criteria being met.

The primary objectives of the adaptive management are:

* Maintain a spatio-temporal management regime that minimises underwater noise emission impacts to pygmy blue
whales and ensures the management objectives of the proposed Browse Project are met.

+ Toidentify and execute any need for change to management actions, that will be made in response to triggers or
action outcomes and scientific knowledge.
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Aims of each key element of the Adaptative Management Plan are outlined below under two key categories - design
modifications and spatio-temporal controls.

Design modifications:

» Predict noise levels from the Torosa FPSO thruster and Torosa well head choke valves based on detailed design
information to ensure management objectives will be achieved or modifications to management actions are
required.

+ Validate predicted noise levels from well head choke valves at Calliance to inform if design changes are required
for Torosa (applicable to post phase 1activities).

+ Validate predicted noise levels from the Torosa FPSO thruster and well head choke valves to ensure management
objectives will be achieved or modifications to management actions are required.

Spatio-temporal controls:

» Ensure boundaries of management zones are appropriately defined and aligned to the most up to date
understanding of pygmy blue whale movement and foraging behaviour.

* Ensure temporal restrictions based on seasonal peak and shoulder periods of the pygmy blue whale migration
seasons accurately reflect actual pygmy blue whale presence and migratory periods including possible changes
over time. Activity scheduling is to then be modified, where required, to meet temporal controls.

« Verify monitoring zone definitions and observation distances applied to relevant activities and designated within
WMPs, are valid and accurate for each activity.

A.3: Understanding impacts of climate variability and change

The Blue Whale CMP identifies that this action is not primarily targeted at non-government entities. Rather, this action
is primarily concerned with continuing to meet Australia’s international commitments to reduce GHG emissions, and the
associated effects on the blue whale population, which is largely a matter for Commonwealth policy and legislation.

As outlined in the Blue Whale CMP, climate change is expected to cause changes in migratory timing and destinations,
population range, breeding schedule, reproductive success and survival of baleen whales, including the pygmy blue
whale. It is predicted that cetaceans limited to warmer areas, such as pygmy blue whales, will experience a southward
shift in distribution as ocean temperature increases. There is evidence of these changes already occurring in other
marine mammal species, but such changes are difficult to detect for whales due to the complexity of ecological
systems and the lack of detailed long-term records.

Woodside considers that the impacts of climate variability and change have been identified and considered in

Chapter 7 of the draft EIS/ERD. Further relevant information is included within the Section 5 and the Greenhouse Gas
Management Plan (GHGMP) which details the measures proposed to manage the GHG emissions from the proposed
Browse Project (Appendix C.1). In Woodside’s view this approach is strongly aligned with interim recovery objectives 2,
3 and 4, and associated recovery targets 2-1, 3-1, 4-1, 4-2.

Ad4:  Minimising vessel collisions

Woodside is committed to reducing the risk of vessel strike as far as is reasonably practicable and complying with
current legislative requirements in relation to this risk. This includes through the implementation of procedures and
systems which seek to minimise and avoid vessel strike incidents.

The risk evaluation of unplanned vessel interactions with fauna is presented in Section 6.3.14.4 of the draft EIS/ERD
and further evaluated in Section 4.2.5, which has confirmed the governing risk rating of Low (C1). To mitigate any
potential risk of unplanned vessel collisions to marine fauna including to pygmy blue whales from the proposed Browse
Project, a number of key adopted controls (as set out in Section 6.3.18.6 of the draft EIS/ERD) and additional controls
(as presented in Table 4-6) and the systems and reporting requirements as outlined in Chapter 8 of the draft EIS/ERD
will be implemented.

Woodside considers that the management approach outlined above demonstrably minimises the risk of vessel
collisions and has strong alignment with interim recovery objectives 2, 3 and 4, and associated recovery targets 2-1, 3-1,
4-1and 4-2.
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4.5.2.3 Actions related to enabling and measuring recovery
B.I: Measuring and monitoring population recovery

As part of the design and impact assessment of the proposed Browse Project, robust scientific information has been
collected, applied, and considered regarding pygmy blue whales (refer to Section 4.2.2). In addition, the project has
committed to address any uncertainty through the implementation of a dedicated monitoring program to verify impact
predictions of the proposed Browse Project (as set out in Section 4.4, and Section 5.3.2.5.2 and Section 9.4 of the
draft EIS/ERD).

Woodside considers that implementation of the proposed Browse Project provides a unique opportunity for ongoing
measuring and monitoring of the East Indian Ocean pygmy blue whale population and has strong alignment with
interim recovery objectives 1and 2.

B.2:  Investigating population structure and
B.3: Describing spatial and temporal distribution and defining biologically important areas.

As above, robust scientific information has been collected, applied and considered regarding pygmy blue whales during
the course of assessment of the proposed Browse Project. This specifically included outcomes from research projects
on pygmy blue whale migration and seasonality with particular focus on whale residence times and localised plankton
dynamics in the Browse Development Area (refer to Section 4.2.2).

Data has also been collected on population structure, distribution and behavioural patterns of pygmy blue whales in the
East Indian Ocean. The proposed monitoring program to verify impact predictions of the proposed Browse Project will
allow for effective monitoring of the potential anthropogenic threats to the behaviour of pygmy blue whales specifically
associated with the implementation of the proposed Browse Project. To the extent that any further threats are
identified, an adaptive management regime will implement controls (where appropriate) to ensure that those threats
are demonstrably minimised.

Woodside anticipates that the data it generates during implementation of the proposed Browse Project may assist to
refine current understandings of BIAs and migratory pathways between breeding and possible foraging areas for the
East Indian Ocean pygmy blue whale population and has strong alignment with interim recovery objectives 1and 2.

4.5.3 Marine Turtle Recovery Plan
Similar to the Blue Whale CMP, the ultimate goal of the Marine Turtle RP is to improve the species’ conservation status
so that these species can be removed from the EPBC Act threatened species list.

The following four interim recovery objectives are identified in the Marine Turtle RP, with each one being assessed in
accordance with associated recovery targets:

1. Current levels of legal and management protection for marine turtles are maintained or improved both
domestically and throughout the migratory range of Australia’s marine turtles.

2. The management of marine turtles is supported.

3. Anthropogenic threats are demonstrably minimised.

4. Trends at index beaches, and population demographics at important foraging grounds, are described.

A number of relevant actions are identified in the Marine Turtle RP that are expected to be progressed or be completed

over the ten year life of the plan. Each of the actions address the threats which have been assessed as being the most
significant to marine turtle populations; or are for the purpose of understanding and measuring population recovery.

The same two categories of actions as under the Blue Whale CMP are identified:

1. Assessing and addressing threats.
2. Enabling and measuring recovery.
The actions identified under each category are directed at the interim objectives and recovery targets, as well as key

threats to marine turtle populations. For the purposes of the proposed Browse Project, only one species (green turtles)
is relevant. The objectives in the context of actions relevant to green turtles are discussed below.

4.5.3.1 Evaluation

Woodside has conducted an evaluation of the proposed Browse Project against the Marine Turtle RP. This evaluation
involved:

+ consideration of the information pertaining to Scott Reef-Browse Island green turtle genetic stock (G-ScBr) as
presented in the Marine Turtle RP
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* proposed Browse Project funded surveys and satellite tracking studies at Scott Reef

* key published literature on the G-ScBr population with respect to distribution, BIAs (habitat critical to the survival
of the species, foraging grounds and migratory routes); and seasonal occupancy (including peak periods for
nesting and hatchling emergence) through the proposed Browse Development Area (refer to Section 5.3.2.6.1 of
the draft EIS/ERD).

Regard was also given to the following measures that will be undertaken by Woodside in implementing the proposed
Browse Project:

» all reasonably practicable options to minimise anthropogenic threats during construction and operation

* opportunities for further development of the science in respect of the G-ScBr stock that arise from the proposed
Browse Project including research and monitoring/verifying science to update the green turtle data and verify
impacts of the proposed Browse project.

Woodside’s analysis has concluded that the proposed action is not inconsistent with the Marine Turtle RP on the basis
that:

1. The potential for impacts from the proposed Browse Project to the conservation status of the G-ScBr stock have
been assessed using an efficient and robust methodology.

2. The spatial and temporal distribution, biologically important areas and population structure of the G-ScBr stock at
Scott Reef, have been considered in this assessment.

3. Implementation of the proposed Browse Project will occur within the existing legal regime and protection of
green turtles will be maintained, including through the application of principles of adaptive management (where
relevant).

4. Anthropogenic threats associated with the proposed Browse Project are demonstrably minimised. In particular,
artificial light within or adjacent to habitat which is critical to the survival of green turtles will be managed such that
the green turtle population is not displaced from these habitats (refer Section 4.3).

The sections that follow set out further details of the evaluation of the proposed Browse Project against each of the
categories of actions identified as relevant for G-ScBr stock in the Marine Turtle RP.

4.5.3.2 Actions related to assessing and addressing threats

Al Maintain and improve efficacy of legal and management protection

Although the Marine Turtle RP identifies that this action is not primarily targeted at non-government entities, Woodside
has conducted a detailed evaluation of the proposed action against the existing legislative instruments for the purposes
of the assessment of the proposed Browse Project.

Woodside’s analysis concludes that the proposed Browse Project is capable of being implemented and operated within
the existing legal regime and is not inconsistent with any current or proposed laws or regulatory requirements. This is
consistent with Woodside’s approach to each of its projects, and it has implemented management measures to ensure
that it continues to remain abreast of any proposed legislative or regulatory updates during the lifetime of the action.

Section 8.8 of the draft EIS/ERD provides further information in relation to the compliance history of Woodside, and
Section 2.11 of the draft EIS/ERD provides a summary of the legal framework relevant to the proposed Browse Project.

Woodside’s assessment has concluded that no existing protections for green turtles more broadly will be impacted by
implementation of the proposed Browse Project. Further, Chapter 6 of the draft EIS/ERD describes the action specific
controls, systems, reporting requirements and checks which will be applied to ensure that the implementation occurs in
a manner that embeds protections for green turtles.

Woodside considers that these measures are aligned with interim recovery objectives 1and 2, and recovery targets 11,
1.2 and 2.1in the Marine Turtle RP.

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

This action identified in the Marine Turtle RP is multi-dimensional. Insofar as this action relates to climate change,
the Recovery Plan identifies that it is not primarily targeted at non-government entities. Rather, it is concerned with
continuing to meet Australia’s international commitments to reduce GHG emissions, and the associated effects on
marine turtle populations, which Woodside considers is largely a matter for Commonwealth policy and legislation.

As outlined in the Marine Turtle RP, climate change is of particular concern to marine turtles because it is likely to
have impacts across their entire range and at all life stages. Climate change is expected to cause changes in dispersal
patterns, food webs, species range, primary sex ratios, habitat availability, reproductive success and survivorship.
Impacts will differ based on the ability of a stock to adapt to changes in suitable nesting beaches and food availability.
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While some impacts have been observed, such as changes in breeding phenology, altered distribution, and evolution of
thermal thresholds, there still is uncertainty with regard to how marine turtles will respond to climate change impacts.

Woodside considers that the impacts of climate variability and change have been identified and considered in Chapter
7 of the draft EIS/ERD. Further relevant information is included within the Section 5 and in the Greenhouse Gas
Management Plan (GHGMP) (which details the measures proposed to manage the GHG emissions from the proposed
Browse Project and is attached in Appendix C.1). In Woodside’s view, this approach is strongly aligned with interim
recovery objectives 1and 3, and recovery targets 11, 3.1 and 3.2 in the Marine Turtle RP.

A3: Reduce the impacts from marine debris

Similarly, the Marine Turtle RP identifies that this action is not primarily targeted at entities such as Woodside. However,
Woodside is committed to reducing its impact on Australian waters, and more specifically, its potential to impact on
green turtle populations so far as reasonably practicable. This includes, among other things, potential impact from
marine debris.

As set out above, Woodside is committed to constructing and operating the proposed Browse Project in accordance
with all current legislative and regulatory requirements. In addition to the measures set out above, this includes the
implementation of measures specifically intended to minimise the marine debris caused by the proposed project.
Implementation of these measures will ensure that, if marine debris occurs, it is addressed and risk to green turtle
populations are reduced so far as practicable.

Section 6.3.14 of the draft EIS/ERD describes the adopted controls that are specific to reducing the impacts from
hazardous and nonhazardous inorganic waste (including marine debris) from the proposed Browse Project. The
Threat Abatement Plan for the Impacts of Marine Debris on Vertebrate Wildlife of Australia’s Coasts and Oceans
(Commonwealth of Australia, 2018a) identifies marine turtles as being adversely impacted by marine debris, and
Section 6.3.14 of the draft EIS/ERD also provides an assessment of the alignment of proposed management measures
with the objectives and actions of this plan.

Woodside considers that the management approach outlined above demonstrably minimises the risk to green turtles
caused by marine debris and has a strong alignment with interim recovery objectives 1, 2 and 3, and recovery targets 11,
12,21,22,31and 3.2

A4 Minimise chemical and terrestrial discharge

Woodside is committed to ensuring that it avoids and minimises the potential to cause any chemical discharge or spills
during the construction or operation of the proposed Browse Project. As part of the development and assessment of
the proposed Browse Project, Woodside has undertaken analysis concerning the impact of marine discharges to waters
adjacent to Scott Reef, and the predicted effect on the green turtle population.

Sections 6.3.10, 6.3.12, 6.3.13, 6.3.15, 6.3.16 and 6.3.17 of the draft EIS/ERD describe the adopted controls specific to
minimising discharges from the proposed Browse Project. The conclusion of the impact assessment was that, with the
implementation of these controls, routine marine discharges from the proposed Browse Project would not have any
significant residual impacts on marine turtles.

The adopted controls are supported by the implementation of procedures and systems which seek to avoid discharges
and/or spills. In the event that unintended discharges and/or spills do occur, Woodside has implemented measures to:

* ensure that they are detected early
* ensure that appropriate steps are taken to ensure that any impact or risk to green turtle populations is reduced as
far as practicable.

Woodside considers that the rigorous approach outlined above demonstrably minimises the potential risks of chemical
discharge to the green turtle population at Scott Reef and has strong alignment with interim recovery objectives 1, 2
and 3, and associated recovery targets 11,1.2, 2.2 and 3.1.

Ab: Address international take within and outside Australia’s jurisdiction

This action identified in the Marine Turtle RP is not targeted at entities such as Woodside. Although Woodside has no
direct power to highlight and reduce the illegal trade in marine turtle products, Woodside is committed to working
collaboratively to increase education and communication of marine turtle conservation.

Woodside considers that the above measures broadly support interim recovery objectives 1and 3, and associated
recovery targets 11, 1.2 and 3.1.
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A6 Reduce impacts from terrestrial predation

This action identified in the Marine Turtle RP is not targeted at entities such as Woodside or actions akin to the
proposed Browse Project. However, based on the assessment which has been undertaken, Woodside does not consider
that the proposed action will have an impact on the terrestrial predation of green turtles at Scott Reef.

Accordingly, Woodside considers there is no inconsistency with Action Area A6.
A7: Reduce international and domestic fisheries bycatch

Similarly, this action is not identified in the Marine Turtle RP as being targeted to entities such as Woodside or actions
akin to the proposed Browse Project. Given the proposed project does not contemplate any proposed increase on
fishing pressures, it is not predicted that the proposed Browse Project will have an impact on domestic fisheries.

Accordingly, Woodside considers there is no inconsistency with Action Area A7.
A8 Minimise light pollution

Woodside has assessed that the primary potential impact to green turtle populations as a result of the proposed
Browse Project is artificial light within or adjacent to green turtle habitat at Scott Reef.

Section 6.3.3 of the draft EIS/ERD sets out the outcomes of an evaluation of the potential impacts to green turtles
from light emissions associated with the physical presence of offshore facilities, MODU and vessels during all phases
of the proposed Browse Project. As described in Section 4.3.3, an additional desktop lighting assessment, literature
review and light modelling study has been conducted. This includes an assessment of the relative importance of the
turtle nesting beach located in the proposed Browse Development Area (Sandy Islet) to the G-ScBr stock, a further
literature review describing potential impacts of offshore sources of artificial light on all life stages of marine turtles, a
gaps analysis of the assessment completed to date (against the National Light Pollution Guidelines for Wildlife, 2020),
and an updated impact assessment based on six modelling scenarios.

This impact assessment was conservatively based on the assumption that light emissions (in the form of either direct
light or sky glow) from operational lighting may be visible at intensities resulting in behavioural impacts to marine
turtles at 20 km from the source. For flaring, additional conservatism was made based on results of line of sight
modelling, with behavioural impacts potentially occurring within 52 km of the drill centre and FPSO locations. Key
outcomes of the impact assessment are summarised in Section 4.3.3.

Woodside acknowledges the risk associated with light and proposes to manage this risk by implementing a Turtle
Management Plan (Appendix C.3) which includes adopted controls (as identified in Section 6.3.3.7 of the draft EIS/
ERD) and additional controls described as result of the further evaluation. Woodside considers that the management
approach outlined in the Turtle Management Plan demonstrably minimises light pollution at Scott Reef associated with
the proposed Browse Project, and has strong alignment with interim recovery objectives 1, 2 and 3, and associated
recovery targets 11,1.2, 21,2.2, 31and 3.2.

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

As part of the development and environmental impact assessment of the proposed Browse Project, robust scientific
information has been generated and considered regarding the impact of the proposed action on the population of
green turtles at Scott Reef. The proposed Browse Project will not require dredging or trawling. Based on Woodside’s
assessment, it considers that the primary potential impact to green turtle populations as a result of the proposed
Browse Project is artificial light within or adjacent to green turtle habitat at Scott Reef.

The Marine Turtle RP identifies habitat modification (physical modification of habitat that has the potential to displace
individuals or modify behaviour) as a threat to marine turtles. Section 6.3.20 of the draft EIS/ERD presented the
outcomes of an evaluation of the potential impacts of production-induced subsidence during the operations phase of
the proposed Browse Project, which included change or loss of nesting habitat at Sandy Islet. This evaluation is based on
peer-reviewed modelling of the magnitude of potential subsidence and associated horizontal movements for the Browse
reservoirs. The conclusion of the modelling was that any production related subsidence at Scott Reef will be less than 10
cm over field life.

As described in Section 6.3.20.4 of the draft EIS/ERD, the assessment of potential impacts of production-induced
subsidence are largely based on a study by AIMS (2012) to assess the potential impacts on Scott Reef’s coral habitats
and Sandy Islet in the context of climate change. The study concluded that for the worst-case scenario, given the
highly variable nature of sea level rise, cyclone occurrence and sediment dynamics, it is not possible to reliably predict
the timing or just how much earlier any major changes to Sandy Islet might occur. The AIMS study concluded that
impacts to Sandy Islet from the intermediate and best-case scenarios would be negligible. Given this, no significant
change is predicted in terms of available turtle nesting locations or nesting success at Sandy Islet as a result of seabed
subsidence. The AIMS (2012) study is provided in Appendix A.2.
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The proposed Browse Project’s impact on climate change has been assessed in Chapter 7 of the draft EIS/ERD.

The Turtle Management Plan (Appendix C.3) describes the adopted and additional controls to minimise light pollution.
Woodside considers that the management approach outlined above demonstrably minimises threats to the green turtle
population at Scott Reef associated with light pollution and has strong alignment with interim recovery objectives 1, 2
and 3, and associated recovery targets 11,1.2, 2.1, 2.2, 31and 3.2 of the Marine Turtle RP.

AlO:  Maintain and improve sustainable Indigenous management of marine turtles

This action identified in the Marine Turtle RP is not targeted at entities such as Woodside or for actions akin to the
proposed Browse Project. Accordingly, the proposed Browse Project will have no impact on sustainable Indigenous
management of marine turtles and is not inconsistent with Action Area AlO.

4.5.3.3 Actions related to enabling and measuring recovery
BI: Determine trends at index beaches

Robust scientific information has been generated and considered regarding the G-ScBr stock during the course of
Woodside’s assessment of the proposed Browse Project. This specifically included long-term monitoring of nesting,
internesting movements, hatchling emergence and hatchling dispersal at Sandy Islet (refer to Section 4.3.2).

As outlined in Section 4.4, Woodside considers that the implementation of the proposed Browse Project provides a
unigue opportunity for ongoing measuring and monitoring of the G-ScBr stock.

Woodside anticipates that data it generates during the implementation of the proposed Browse Project may assist
to refine current understandings of trends in stock demographic parameters arising from monitoring of nesting and
hatchling production, and has strong alignment with interim recovery objectives 1, 2 3 and 4 and associated recovery
targets 11,1.2,21,2.2,3.2, 41and 4.2.

B2: Understand population demographics at key foraging grounds

No BIAs for foraging green turtles are located within the Project Area, and therefore the proposed Browse Project will
not impact on green turtles at key foraging grounds.

Accordingly, Woodside considers there is no inconsistency with Action Area B2.
B3: Address information gaps to better facilitate the recovery of marine turtle stocks

As above, robust scientific information has been generated and considered regarding the G-ScBr stock during the
course of the assessment of the proposed Browse Project. This information has already supplemented the existing
body of knowledge concerning the G-ScBr stock (refer Section 4.3.2).

Among other things, Woodside also proposes a monitoring program which will further supplement existing bodies of
information in relation to population numbers, trends and life-cycle for the G-ScBr stock (refer Section 4.4).

Woodside’s view is that the implementation of the proposed Browse Project provides a unique opportunity for ongoing
measures and monitoring of the G-ScBr stock at Scott Reef and this is strongly aligned to interim recovery objectives 1,
2 3and 4, and associated recovery targets 1.2, 2.1, 2.2, 3.2, 41and 4.2.
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9. RESPONSES TO COMMON
SUBMISSIONS

5.1 Overview

The following sections provide responses to common submissions received during the public comment period. That
is, where multiple submissions raise concerns or objections relating to the same aspect, receptor or topic, a common
response has been prepared. The public submissions received via uploaded documents have been collated in
Appendix D. Responses to common submissions have been prepared for:

* GHG-1: Response to objections to the proposed Browse Project due to GHG emissions (Section 5.2)

* GHG-2: Proposed Browse Project in the context of meeting local and international climate change commitments
(Section 5.3)

* GHG-3: Reduction, mitigation and offsetting of proposed Browse Project GHG emissions (Section 5.4)
* GHG-4: Proposed Browse Project GHG emissions estimates (Section 5.5)

* GHG-5: LNG as a transition fuel and the displacement of coal (Section 5.6)

* GHG-6: Estimated GHG emissions from Woodside operated projects related to the Burrup Peninsula (Section 5.7)
* GHG-7: Lower and zero carbon energy (Section 5.8)

* GHG-8: The role of gas in the future energy mix (Section 5.9)

* GHG-9: Carbon capture and storage (CCS) of Browse gas (Section 5.10)

*  GHG-10: Climate change impacts on human health and environmental and social receptors (Section 5.11)
« ESD-T: Principles of Ecologically Sustainable Development (ESD) (Section 5.12)

*  AQ-1: Impact of air emission on public health (Section 5.13)

* BCH-1: Potential impacts to Scott Reef (Section 5.14)

* MEQ-T: Environmental Quality Management Framework (Section 5.15)

* MEQ-2: Unplanned hydrocarbon release (Section 5.16)

* MEQ-3: Australian marine parks and State marine parks (Section 5.17)

+ MEQ-4: Produced water (Section 5.18)

* MEQ-5: Use of non-water -based fluids (NWBFs) during drilling (Section 5.19)

* MEQ-6: Management of drilling and completion discharges (Section 5.20)

* MEQ-7: Decommissioning (Section 5.21)

* MEQ-8: Potential impacts to Wetlands (Section 5.22)

*  MF-1: Potential impacts to marine fauna (general). (Section 5.23)

*  MF-2: Potential impacts to marine fauna as a result of light emissions (Section 5.24

« MF-3: Potential impacts to marine fauna as a result of noise emissions (Section 5.25)

* MF-4: Vessel - fauna interaction (Section 5.26)

* MF-5: Potential impacts to marine turtles (Section 5.27)

* MF-6: Presences and abundance of blue whales in Project Area (Section 5.28)

* MF-7: Potential impacts to cetaceans (Section 5.29)

* MF-8: Potential impacts to sea snakes (Section 5.30)

* MF-9: Potential impacts to seabirds and migratory shorebirds (Section 5.31)

* MF-10: New species of siphonophores (Section 5.32)

*  MF-11: Potential impacts to fish (Section 5.33)
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» SE-1: Displacement of Aboriginal people as a result of project infrastructure (Section 5.34)
* SE-2: Socio-economic benefits of the proposed Browse Project (Section 5.35).

5.2 GHG-1: Objections to the proposed Browse Project due to
GHG emissions

A number of submissions objected to the proposed Browse Project on the basis of GHG emissions and contribution to
climate change.

As described in Section 7.4.5.2 of the draft EIS/ERD, the scientific consensus on climate change, and the commitment
of global governments to reduce emissions is clear. There is also a need to both improve local air quality in countries
that are currently reliant on higher emitting fossil fuels such as coal (which emit higher amounts of pollutants such

as particulate matter) and increase access to modern energy sources. Access to clean, affordable and reliable energy
improves living standards dramatically and the world’s growing population is driving increased energy demand.
Woodside supports the United Nations Development Programme’s (UNDP) Sustainable Development Goal (Goal 7:
Affordable and Clean Energy) to ensure universal access to affordable, reliable and modern energy services by 2030
(UNDP, 2016).

Access to energy

To achieve the 7th UNDP Sustainable Development goal while reducing GHG emissions in line with the Paris
Agreement, the world needs more energy, delivered in cleaner ways. Renewables and emerging technologies such as
hydrogen have a growing role to play. Experts agree however that natural gas has a role to play in a lower carbon world:

* The 2014 report of the Intergovernmental Panel on Climate Change (IPCC) said that “GHG emissions from energy
supply can be reduced significantly” by switching to gas (Intergovernmental Panel on Climate Change (IPCC),
2014). When combusted in a power plant, natural gas typically emits around half the amount of CO, per unit of
power generated, compared to coal (IEA, 2019).

* The IPCC’s 2022 report on “Mitigation of Climate Change” confirms that “fuel switching from coal to gas” had
contributed to a lower carbon intensity of energy over the period 2010-19 (paragraph B2.4). The report further
projects the continued use of natural gas in modelled pathways that limit warming to 1.5°C, at median levels in
2050 45% below 2019 levels (i.e. remaining at 55% of 2019 levels). In modelled pathways that limit warming to
2°C, the equivalent levels are 15% below 2019 levels (i.e. remaining at 85% of 2019 levels) (paragraph C.3.2)9. The
Browse Joint Venture proposes to target this ongoing demand.

» Australian Chief Scientist Alan Finkel has observed that “natural gas is already making it possible for nations to
transition to a reliable, and relatively low emissions, electricity supply” (Australian Government, 2020). (https://
www.chiefscientist.gov.au/news-and-media/national-press-club-address-orderly-transition-electric-planet)

» The IEA reports that “coal-to-gas fuel switching for power generation avoided 100 Mt of CO, in advanced
economies” in 2019, helping avoid an increase in global energy-related CO, emissions (IEA, 2020). (https://www.
iea.org/articles/global-CO,-emissions-in-2019). Further, in its March 2022 “Global Energy Review: CO, Emissions in
20217, the IEA found the reverse was also true, and that in 2021 “Spiking natural gas prices resulted in gas-to-coal
switching, increasing emissions by 250 Mt'°.”

* Under the IEA sustainable development scenario, which suggests a pathway that could see global temperature
rises limited to well below 2°C this century in line with the Paris Agreement, demand for natural gas in the Asian
markets that Woodside supplies is modelled to increase by 70% from 2018 to 2040 (from 519 million tonne of
energy (mtoe) to 884 mtoe).

» Existing gas fields are in decline. New gas fields will need to be developed to continue to provide the natural gas
that, along with renewables, can advance the global energy transition. Project’s like the proposed Browse Project
help get the global energy mix shifting in the right direction.

A partner to renewables

It should also be noted that the growth of renewables may also be constrained by the need to ensure grid stability;
that is, grids need to be maintained at the correct frequency during fluctuations in demand. This can be readily done
with readily dispatchable energy sources such as gas but more difficult with renewable sources such as solar and wind.
This intermittency issue cannot currently be resolved via the use of large-scale battery storage as the technology is
not currently available at sufficient scale. For example, the battery storage system built in South Australia by TESLA

in 2017 (the largest of its type at the time) is capable of powering around 30,000 homes for just over an hour. Whilst
W{ZOZZ), Summary for Policymakers. In: Climate Change 2022, Mitigation of Climate Change, the Working Group /Il contribution to the Sixth

Assessment Report of the Intergovernmental Panel on Climate Change.
10 IEA (2022), Global Energy Review: CO, Emissions in 2021, IEA, Paris https.//www.iea.org/reports/global-energy-review-CO -emissions-in-2021-2
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this is hugely beneficial during peak demand, given the costs currently involved with battery storage, this is clearly
not sufficient to solve intermittency issues on the scale required. This constraint can be supported by the use of gas
partnering to address intermittency and enable deeper penetration of renewables into grid mixes. To have reliable
energy and lower emissions, natural gas is the optimal complementary fuel. As a readily dispatchable power source,
gas-fired power is an ideal partner with renewables to provide the necessary system stability.

Contribution to climate change impacts

It is important to acknowledge that anthropogenic climate change impacts cannot be directly attributed to any
one project, as they are instead the result of global GHG emissions, minus GHG sinks, that have accumulated in the
atmosphere since the industrial revolution started.

The more relevant consideration is the contribution that a project makes to net emissions, as it is the overall global
atmospheric concentration of emissions that causes climate change. Browse gas processing and consumption results
in GHG emissions, but these emissions have the potential to displace emissions from other sources. Where the use of
Browse gas displaces energy from more emissions-intensive fuels, then there will be a net reduction in global GHG
emissions.

ERM undertook a life cycle assessment (LCA) of the proposed Browse Project and Scarborough Development. ERM’s
independent expert analysis, critically reviewed by CSIRO, shows Woodside’s Browse and Scarborough projects could
avoid 650 Mt of CO, equivalent (CO,-e) emissions (392 Mt for the proposed Browse Project) between 2026 and 2040
by replacing higher emission fuels in countries that need our energy (note that this includes anticipated minimum CO,-e
offsets (estimated at the time of the draft EIS/ERD publication), in the form of Australian Carbon Credit Units (ACCUs)
estimated to be required for the proposed Browse Project for above baseline emissions pursuant to the Safeguard
Mechanism (SGM)). This means for every tonne of GHG emitted in Australia from these proposed Woodside operated
projects, this equates to about 4 tonnes in emissions reduced globally (ERM, 2020).

The LCA (Appendix A.3) describes in detail the methodology and assumptions used to assess the modelled impact
the proposed Browse Project would have on global emissions over the 2024-2040 time period. The LCA compares
the estimated emissions from power generation using gas from the Proposed Browse Project with the modelled grid
mixes estimated emissions resulting from other fossil fuels in the context of different energy demand scenarios. These
scenarios include the IEAs Current Policy Scenario (CPS), Stated Energy Policy Scenario (STEPS) and Sustainable
Development Scenario (SDS).

IEA STEPS represents a case where countries implement their public policies and targets - even if there is not yet
a clear path for them to do so. IEA SDS is a goal driven scenario that is essentially ‘reverse engineered’ to meet a
predetermined sustainable future which achieves the Paris Agreement’s climate change goals, eradicates energy
poverty by 2030 and reducing the health impacts of poor air quality (ERM 2020).

In both these scenarios, gas, and LNG in particular, makes a growing contribution to the world’s energy mix and, in the
absence of LNG, other fossil fuels present a likely substitution fuel.

Figure 6-6 of the LCA (Appendix A.3), shows that if Browse gas is used to generate power in the target markets, it will
release between 591 Mt CO,e and 595 Mt CO,e over the 2026-2040 period. If other fossil fuels are used to generate
electricity under the IEA STEPS during the same period, then emissions would be 936 Mt CO,e over the 2026-2040
period. As such, if Browse gas is used to generate electricity, avoided emissions are 936-594 = 342 Mt CO,e, even
when excluding any offsets required under the SGM. If the same calculations are conducted for the IEA SDS, avoided
emissions would be 181 Mt CO,e for the Browse Project (excluding any offsets under the SGM).

While the LCA presents the modelled avoided emissions from 2024-2040, Woodside also expects the potential for
emission avoidance through the use of Browse gas to extend beyond this period and for the life of the Browse Project
(31 years expected field life). Section 5.9 describes the role of gas in the future energy mix in more detail.

A 650 Mt CO, reduction is equivalent to:
+ cancelling out all emissions from WA for over eight years, or
« cancelling out the energy emissions of more than 5 million households over the 15-year period covered by the LCA.

ERM’s LCA report (ERM, 2020) is attached as Appendix A.3.

Comparison with the Adani Project

A number of submissions noted a claim that Woodside’s Burrup Hub will have four times the emissions of the Adani
Project. These claims don’t take into account the full life cycle of natural gas or the alternatives to it. The potential
lifecycle contribution of natural gas in pathways consistent with limiting global warming has been addressed in the
section above.
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Socio-economic considerations

Given the above, Woodside considers that the proposed Browse Project presents an opportunity to realise significant
local and international economic and social benefits while contributing to the reduction of net global GHG emissions as
the world transitions to a lower carbon future. According to economic modelling by ACIL Allen in 2019, the proposed
Browse and North West Shelf Extension projects are estimated to boost Australia’s GDP by $289 billion between 2019-
2063, of which 99% will be in Western Australia. It is also expected to generate direct taxation and royalty payments to
the Commonwealth and State Governments of $63 billion, indirect taxation payments of $30 billion and are estimated
to create an average of more than 2,700 jobs per annum (direct and indirect) nationally between 2019-2063 (ACIL Allen
Consulting, 2019). ACIL Allen released a series of public brochures that outline the results of their assessment and are
available on ACIL Allen’s website. The brochures relevant to Browse and the Burrup Hub are attached as Appendix A.4.

Assessment process

Woodside has progressed the environmental referral and impact assessment of the proposed Browse Project in
accordance with the relevant State and Commonwealth legislation. Woodside continues to progress the environmental
impact assessment by providing responses to submission and further information as requested by the decision making
authorities. This includes the development of a GHGMP (Appendix C.1).

In accordance with the EISG/ESD, Woodside has provided the proposed Browse project’s predicted GHG emissions,
considered local, Australian and global emissions and their potential for cumulative impact; and has actively sought to
manage and mitigate these emissions by increasing energy efficiency and applying emissions reductions measures.
Woodside has also estimated minimum reductions anticipated through offsets under the SGM for above baseline
emissions, noting that these are likely to continue to change with ongoing regulatory reforms (refer to Section 7.7 of
the draft EIS/ERD). This includes measures outlined in the response GHG-3 below (Section 5.4). It should also be noted
that mitigation and management measures associated with anticipated processing emissions (which will potentially
include processing of Browse feed gas subject to regulatory and joint venture approvals and commercial agreements)
for the NWS Project Extension are described in the NWSJVs 'North West Shelf Project Extension Environmental Review
Document” and “North West Shelf Project Extension Environmental Review Document - Response to Submissions’
(EPA 2186, EPBC 2018/8335).

Overall, even without consideration of the potential net global GHG emissions avoidance described in the LCA, it is
considered that in the context of Australia’s international commitments and local legislation and policy, given the
proposed mitigation of emissions, safeguard mechanism obligations and the importance of gas as a cleaner and
reliable source of energy in the current and future energy mix, GHG emissions from the proposed Browse Project are
acceptable. The LCA, while supplementary to the response to the specific issues raised in the public responses, further
supports this position. Woodside will continue to assist the State and Commonwealth decision making authorities with
respect to determining the acceptability of all aspects of the proposed Browse Project.

5.3 GHG-2: Proposed Browse Project in the context of meeting local
and international climate change commitments

A number of submissions raised concerns with regards to the proposed Browse Project GHG emissions consistency
with Australia meeting the Paris Agreement signed in 2015 and the WA State Greenhouse Gas Emissions Policy for
Major Projects (State GHG Policy). Respondents expressed the view that the proposed Browse Project does not
contribute to meeting net zero emissions targets (net zero by 2050). Within this theme, some submissions included
claims that “the Burrup Hub would be the most polluting project ever to be developed in Australia, with estimated
total emissions of over 6 billion tonnes (gigatons) of carbon pollution across its lifetime, the proposal has profound
implications for the global climate across generations and will inhibit efforts to address climate change”. These
submissions refer to the various and separate proposed Burrup Hub projects and total emissions, rather than the
proposed Browse Project specifically (see also GHG-6).

Woodside as Operator for and on behalf of the BJV acknowledges that the Australian Government has signed the Paris
Agreement and notes their aspiration of global carbon neutrality by 2050, that is implicit in the Paris Agreement. We
also acknowledge the State Government’s aspiration of net zero emissions by 2050. It should be noted that net zero
emissions by 2050 does not prohibit emissions from industrial activities; rather, it means a reduction and balancing
levels of CO, emissions with carbon removal beyond natural processes, through carbon offsetting, or removing or
sequestering CO, from the atmosphere to make up for emissions elsewhere.

In 2020, Woodside announced targets for near- and medium-term emissions reduction below the gross annual average
equity Scope 1and 2 greenhouse gas emissions over 2016-2020. These targets are to reduce net equity Scope 1and 2
greenhouse gas emissions by:
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+ 15% by 2025
* 30% by 2030
« Towards an aspiration of net zero by 2050 or sooner™

Woodside notes the Australian Government’s and Western Australian Government’s aspiration of net zero emissions by 2050.
See Section 5.4 GHG-3 for further information regarding Woodside’s corporate initiatives.

Further to the information outlined above regarding Woodside’s approach in the context of local and international
climate change commitments, please note that each of the BJV Participants detail their respective corporate approach,
initiatives and memberships on their websites.

Paris Agreement

In October 2021, Australia updated its Nationally Determined Contribution to include (i) a target of net zero emissions
by 2050; (ii) seven low emissions technology stretch goals; and (iii) reaffirm its economy wide target (26-28% reduction
below 2005 levels by 2030), which it expects to exceed by up to 9%'2.

On 16 June 2022, Australia again updated its NDC to note a target to reduce greenhouse gas emissions by 43% below
2005 levels by 2030. As part of this update, it was indicated that the Government would introduce legislation to
enshrine this target in law.

As noted above, global carbon neutrality by 2050, that is implicit in the Paris Agreement, does not prohibit emissions
from industrial activities; rather, it means a reduction and balancing levels of CO, emissions with carbon removal beyond
natural processes, through carbon offsetting, or removing or sequestering CO, from the atmosphere to make up for
emissions elsewhere.

Proposed Browse Project contribution to achieving Paris Agreement aspirations

As a cleaner and reliable energy source (described in Section 7.7.1 of the draft EIS/ERD), gas is expected to play a

key role in the future energy mix with the potential to contribute to a reduction in global GHG emissions by displacing
higher carbon intensive power generation (e.g. oil and coal burning). Independent expert analysis by ERM, and critically
reviewed by CSIRO, shows Woodside’s Browse and Scarborough projects could avoid 650 Mt of CO, equivalent (CO,-e)
emissions (392 Mt for the proposed Browse Project) between 2026 and 2040 by replacing higher emission fuels in
countries that need our energy (refer to Section 5.2 for further details on how the potential emission avoidance has
been calculated). Given this, by focusing on the challenge of providing clean, affordable and reliable energy, Woodside
can contribute to achieving the aspirations of the Paris Agreement.

ERM’s LCA report (ERM, 2020) is attached as Appendix A.3.

In preparing the draft EIS/ERD, Woodside has ensured the proposed controls and impact and risk levels have had regard

to national and international standards, law and policies including Australia’s implementation of the Paris Agreement

on climate change through domestic legislation. Woodside will actively manage and mitigate Scope 1 GHG emissions
associated with the Browse Project, in accordance with relevant legislation. Examples of how this may be achieved

are provided in Section 7.7 of the draft EIS/ERD and discussed in Section 5.4. Mitigation and management measures
associated with anticipated processing emissions for the NWS Project Extension are described in the NWS JV’s "North West
Shelf Project Extension Environmental Review Document’” and ‘North West Shelf Project Extension Environmental Review
Document - Response to Submissions’ (EPA 2186, EPBC 2018/8335). Mitigation will include offsetting of CO, emissions in
accordance with the SGM requirements. This mechanism will ensure proposed Browse Project emissions meet regulatory
requirements, including as implemented to achieve Australia’s international aspirations and commitments.

GHG emissions arising from third party consumption of the proposed Browse Project gas along with other feed sources
are to be managed and mitigated through relevant domestic and international emissions control frameworks.

For many countries, greater use of natural gas (both as a lower carbon fossil fuel, and as dispatchable power source to
partner with renewables) is likely to be an important option. The IPCC’s 2022 report on “Mitigation of Climate Change”
confirms that “fuel switching from coal to gas” had contributed to a lower carbon intensity of energy over the period
2010-19 (paragraph B2.4). The report further projects the continued use of natural gas in modelled pathways that limit
warming to 1.5°C, at median levels in 2050 45% below 2019 levels (i.e. remaining at 55% of 2019 levels). In modelled
pathways that limit warming to 2°C, the equivalent levels are 15% below 2019 levels (i.e. remaining at 85% of 2019 levels)
(paragraph C.3.2)".

11 Target is for net equity Scope 1and 2 greenhouse gas emissions, relative to a starting base of the gross annual average equity Scope 1and 2
greenhouse gas emissions over 2016-2020 and may be adjusted (up or down) for potential equity changes in producing or sanctioned assets with an
FID prior to 2021.

12 Nationally Determined Contributions Registry | UNFCCC (See Australia)

13 IPCC (2022). Summary for Policymakers. In: Climate Change 2022, Mitigation of Climate Change, the Working Group Il contribution to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change.
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Moreover in the IEA’s World Energy Outlook 2021, the Sustainable Development Scenario (which the IEA describes as a
“gateway to achieving the outcomes targeted by the Paris Agreement”) natural gas demand in the Asia Pacific region is
modelled to increase to 37% above 2020 levels by 2030, and to remain higher than 2020 levels in 2040.

The Browse Joint Venture proposes to target this ongoing demand.

Under the Paris Agreement and global GHG accounting conventions, each signatory party (country) is responsible

for accounting for, reporting and reducing emissions that physically occur in its jurisdiction. This means that the Paris
Agreement is the current international framework, under which countries manage Scope 3 emissions associated

with customer consumption of Browse gas. The Paris Agreement requires parties to publish NDCs, reflecting their
commitment towards agreed global goals. The countries where likely major users of the proposed Browse Project gas
are located, have made the following commitments as part of their current NDCs, which are designed to be successively
tightened over time through future periodic NDC updates. In accordance with the Paris Agreement, these countries are
required to update their NDCs, to “reflect its highest possible ambition”, by 2025. These measures constitute examples
of how third-party emissions targets associated with the combustion of proposed Browse Project gas will be managed
and mitigated in customer nations, as described further below.

Japan':

Japan updated its First Nationally Determined Contribution on 22 October 2021. It states: “Japan aims to reduce its
greenhouse gas emissions by 46 percent in fiscal year 2030 from its fiscal year 2013 levels, setting an ambitious target
which is aligned with the long-term goal of achieving net zero by 2050. Furthermore, Japan will continue strenuous
efforts in its challenge to meet the lofty goal of cutting its emission by 50 percent.” (Page 1).

Japan also published an “Outline of Strategic Energy Plan” in October 20215, This plan assumes that LNG, while
reducing from 37% in 2019, still makes up 20% of Japan'’s electricity generation mix in 2030. Renewables double

from 18% to 36-38% and nuclear power increases from 6% to 20-22% (page 12). Outside the electricity sector it says

in respect of heating “We will pursue the shift to natural gas on demand side and decarbonization of gas through
methanation and other means, which play a significant role in decarbonizing heat demand. We will also work to further
strengthen the resilience of gas.” (Page 11).

China™:

The People’s Republic of China updated its First Nationally Determined Contribution on 28 October 2021. It states: “On
September 22, 2020, President Xi Jinping declared, at the General Debate of the 75th Session of the United Nations
General Assembly, that China would scale up its Nationally Determined Contributions (NDCs) by adopting more
vigorous policies and measures, and aims to have CO, emissions peak before 2030 and achieve carbon neutrality
before 2060.” (Page 5).

“China will stringently curb coal-powered projects, set strict limitation on the increase in coal consumption over the
14th FYP period and to phase it down in the 15th FYP period. The large scale development of wind and solar power will
be accelerated, hydro power in accordance with local condition will be developed, nuclear power will be advanced in
an ordered manner with the premise of ensured safety, and peaking power including energy storage and gas-powered
electricity will be stepped up rapidly.” (Page 34).

“China will push forward technological breakthroughs in various fields to support the green and low-carbon transition,
such as renewable energy, hydrogen energy, smart grid and energy storage, CCUS, circular economy, low-carbon
transportation and smart cities, climate change impact and risk assessment.” (Page 48).

Republic of Korea':

The Republic of Korea updated its First Nationally Determined Contribution on 23 December 2021. It states: “The
Republic of Korea declared to move towards the goal of carbon neutrality by 2050 in December 2020 and has finalized
its 2050 carbon-neutrality scenarios as a follow-up measure.” (Page 1) “The Republic of Korea is seeking to dramatically
phase down coal-fired power generation while ramping up renewable power. Aged coal power plants will be shut down
or shift their fuels from coal to Liquefied Natural Gas (LNG). The uptake of solar and wind power will be scaled up as
well.” (Page 2).

“The Republic of Korea has markedly raised its 2030 target on the deployment of zero-emission vehicles such as the
ones powered by electricity and hydrogen.” (Page 3).

Western Australian Government’s GHG Emissions Policy for Major Projects

14 Nationally Determined Contributions Registry | UNFCCC (See Japan)

15 Government of Japan, Agency for Natural Resources and Energy (METI) 2021. “Sixth Strategic Energy Plan.”
16 Nationally Determined Contributions Registry | UNFCCC (See China)

17 Nationally Determined Contributions Registry | UNFCCC (See Republic of Korea)
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GHG emissions associated with the proposed Browse Project in the State Proposal Area will arise from activities in the
Torosa field. Installation and construction are expected to form a minor component of the overall emissions associated
with the proposed Browse Project. Total installation emissions across the life of the proposed Browse Project within
the State Proposal Area are estimated to be ~0.4Mt CO,-e over the life of the Project. Due to the position of the FPSOs
outside of the State Proposal Area, operational emissions in the State jurisdiction will be limited to IMMR activities on
subsea infrastructure and contingent drilling and completions activities on installed wells.

The Western Australian Government’s GHG Emissions Policy for Major Projects includes an aspirational target of net
zero GHG emissions by 2050 (Section 7.3.3 of the draft EIS/ERD). It should be noted that the WA aspirational target

of net zero emissions by 2050 does not prohibit emissions from industrial activities; rather, the target refers to net

zero emissions State-wide, via means of reduction and balancing levels of CO, emissions with carbon removal beyond
natural processes, through renewables, technology innovation, carbon offsetting, or removing or sequestering CO, from
the atmosphere to make up for emissions elsewhere.

LNG is not incompatible with achieving an economy-wide net zero emissions target by 2050. Indeed, while the primary
product from the proposed Browse Project will be LNG, under the Western Australia’s recently updated domestic

gas reservation policy, the proposed Browse Project will be expected to make gas equivalent to 15 percent of exports
available for WA consumers in accordance with the policy. The emissions intensity of gas relative to the aggregate of
WA electricity generators can be determined using data published by the Clean Energy Regulator (CER, 2019). This
includes all ‘designated generation facilities’ that report under NGER. Table 5-1 shows that gas-generated electricity in
WA is approximately 15% less emissions intensive than the average electricity generated in the 2018 financial year. If the
availability of proposed Browse Project domestic gas results in an increase in the proportion of electricity generated
using gas, the average emissions intensity of WA power generation could be reduced.

Table 5-1 Western Australian electricity emissions intensity (Source: CER (2019))

Primary fuel Total Generation Scope 1and 2 Emissions intensity
(million MWh) emissions (Mt CO:-e) (tCO.e/MWh)

Natural gas 131 7.4 0.57

Black coal 9.7 89 0.9

QOill 0.06 0.04 0.7

Solar, wind, landfill gas 2 0.01 0.007

and hydro

Total 25 16.3 (Average) 0.65

5.4 GHG-3: Reduction, mitigation and offsetting of proposed Browse
Project GHG emissions

A number of submissions raised concerns with respect to mitigation and offsetting of GHG emissions. The submissions
generally related to the various proposed Burrup Hub projects, rather than the proposed Browse Project specifically.
The following response addresses Woodside’s company-wide approach to limiting GHG emissions, which it applies

as Operator through the Woodside Management System, and the proposed Browse Project-specific GHG emissions
mitigation and offsetting measures. Mitigation and management measures associated with anticipated processing
emissions for the NWS Project Extension are described in the NWSJ V’s 'North West Shelf Project Extension
Environmental Review Document’ and “North West Shelf Project Extension Environmental Review Document -
Response to Submissions’(EPA 2186, EPBC 2018/8335).

Woodside

Woodside’s climate strategy is to reduce our net equity greenhouse gas emissions, while investing in the products and
services that our customers need as they reduce their emissions.

We have a portfolio of quality oil and gas assets, and are developing new energy products and lower-carbon services.

We have set near- and medium-term targets to reduce net equity Scope 1and 2 greenhouse gas emissions'. We have
three ways to achieve these targets: avoiding emissions through design; reducing them through efficient operations;
and offsetting the remainder. Avoiding and reducing emissions are our first priority. Offsets, that are scientifically
verified and accurately accounted for, also have an important role.

18  https./www.woodside.com.au/docs/default-source/investor-documents/major-reports-(static-pdfs)/2021-climate-report/climate-report-2021.pdf
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We are a signatory to the Methane Guiding Principles and are actively pursuing methane emissions reduction and
measurement opportunities.

We have announced a Scope 3 emissions plan, containing three elements: investing in new energy products and
lower-carbon services; supporting our customers and suppliers to reduce their net emissions; and promoting global
measurement and reporting.

Management and mitigation measures relating to direct GHG emissions from the
proposed Browse Project

Management and mitigation of GHG emissions from the proposed Browse Project are detailed in Section 7.7 of the
draft EIS/ERD. A GHGMP, which has been prepared for the proposed Browse Project in accordance with the WA
Greenhouse Gas Emissions Policy for Major Projects, is proposed to continuously identify and review measures to
mitigate and manage GHG emissions and accommodate NGER/SGM reporting and baseline requirements. The draft
GHG Management Plan is provided in Appendix C.1. Further details with regards to management and mitigation of
GHG emissions are provided below.

Avoid

Complete avoidance of GHG emissions for the proposed Browse Project is not feasible. GHG emissions will result from
all phases of the project and from transport, distribution and consumption of Browse products. Energy efficiency
measures have been incorporated into the design of the facilities; these are listed below with an estimate of the annual
emissions saving:

« waste heat recovery units on gas turbines, avoiding the combustion of additional gas for heating purposes (0.70
Mt CO,-e/annum saving)

« active heating system used to prevent hydrate formation in flowlines avoiding the requirement for an energy
intensive Monoethylene Glycol (MEG) regeneration plant (0.20 Mt CO,-e/annum saving)

+ batteries for spinning reserve, avoiding an additional turbine from providing the spinning reserve (0.10 Mt CO,-e/
annum saving)
- efficient aero derivative gas turbines (0.02 Mt CO,-e/annum saving)

+ use of nitrogen to purge the flare stack rather than hydrocarbon gas (expected less than <0.1 Mt CO,-e/annum
saving).

By saving approximately up to 1Mt of CO,-e on average per year, this has reduced the expected average annual net
Scope 1 Project emissions from up to 5.8 Mt CO,-e to 4.8 Mt CO,-e per year and saved 31 Mt CO,-e of Scope 1emissions
over the expected life of the proposed Browse Project. It should also be noted that atmospheric emissions from the
proposed Browse Project as a whole are less than or similar to the two former development concepts, as described in
Section 3.8 of the draft EIS/ERD.

Further, Figure 7-4 of the draft EIS/ERD provides benchmarking between the processing emissions for the proposed
Browse FPSOs and identified comparable facilities in Australia, to demonstrate the effectiveness of the upstream design
in consuming energy to process the gas stream and pressurise it for export.

Reduce

* Implementation of Woodside’s energy management requirements for the proposed Browse Project, requiring a
facility specific:
* energy management plan which will be developed prior to the operational phase
« fuel and flare analysis, baselining and forecasting throughout operational life
« annual setting of energy efficiency improvement and flare reduction targets throughout operational life
+ ongoing optimisation of energy efficiency through periodic opportunity identification workshops/studies,
evaluation and implementation.

* Emissions from onshore processing of Browse gas will also be regulated by relevant legislation and approval
requirements for the onshore LNG plant. These include:

« As part of the North West Shelf Project Extension approvals process (under assessment) a Greenhouse
Gas Management Plan is expected to include key provisions such as adoption of practicable and efficient
technologies to reduce GHG emissions and managing emissions on a trajectory to net zero by 2050.

+ GHG emissions; annual fuel and flare targets; routine emissions monitoring and reporting; compliance with
NGERS and the SGM, and implementation of a facility specific energy management plan.
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+ Adoption of the Methane Guiding Principles, including minimising any methane emissions in Woodside operations
and the value chain. Operationally, this results in the implementation of a leak detection and repair program and
implementing suitable methane emissions reduction projects over the project lifecycle.

Offsets

As detailed in Chapter 7 of the draft EIS/ERD, the BJV is committed to its obligations under the NGER/SGM. Based on
current regulatory NGER Act SGM emissions baseline requirements, it is anticipated that emissions from the proposed
Browse Project will exceed any anticipated facility baseline. This would likely result in SGM offset obligations, which at
this stage are required to be met in the form of ACCUs. This mechanism will ensure proposed Browse Project emissions
stay within agreed limits, which are set to ensure Australia meets its commitments under the Paris Agreement.

Since the draft EIS/ERD was published on 18 December 2019, the National Greenhouse and Energy Reporting (Safeguard
Mechanism) Amendment (Prescribed Production Variables) Rule 2020 has been promulgated. These amendments
introduce production variables and some default emissions intensity values into Schedule 2 and 3 of the Rules, but other
Schedules and emissions intensities remain to be clarified. Woodside will continue to monitor legislative changes and
the proposed Browse Project will comply with the applicable legislative obligations in force throughout the life of field.

The SGM is intended to be periodically adjusted (Australian Government, 2019). This flexibility is designed to allow for
an adjustment of the SGM baseline over time to reflect future changes to the NDCs under the Paris Agreement and
other changes, such as technological advances.

It is noted that a number of submissions dispute the effectiveness of the SGM. Woodside notes that the proposed
Browse Project will be required to comply with regulatory requirements in Australia. If offsets are required under a
regulatory scheme, such as the SGM or taxes are levied, Woodside as Operator for and on behalf of the BJV, or the joint
venture (JV) participants as required by law, will meet obligations through the required mechanism.

As articulated in Section 5.3, gas from the proposed Browse Project is expected to contribute to lower net atmospheric
concentrations of GHGs. However, climate change, and the policy response to it, has evolved rapidly and is expected

to continue to do so. Therefore, Woodside proposes to adopt a range of management and mitigation measures to
mitigate and manage GHG emissions.

5.5 GHG-4: Proposed Browse Project GHG emissions estimates

A number of submissions questioned GHG emissions estimates for the proposed Browse Project suggesting that the
calculations have been undertaken using inadequate and old data; these include suggestions that there has been an
underestimate of air emissions and GHGs, including methane, the contribution of fugitive emissions and the significance
of methane in terms of contribution to climate change. Lack of accounting for Scope 3 emissions was also raised.

Estimating proposed Browse Project GHG emissions

Section 7.4.4 of the draft EIS/ERD provides the carbon emissions estimate for the proposed Browse Project and
describes the approach taken to estimate the forecast GHG emissions for the proposed Browse Project, based on the
GHG Protocol emissions classification scheme. In estimating expected GHG emissions, Woodside has utilised accepted
emissions estimation methods including NGERs methods. This approach is in accordance with the approved EISG/ESD
for the proposed Browse Project. The estimate was based on the current level of concept definition and assumptions
regarding commercial arrangements, facility and activity scope, the feed gas composition and the scale, efficiency,
interaction and complexity of the extraction, processing, anticipated production and compression of the product
stream.

Methane emissions estimate as part of CO;-e

While CO, accounts for the majority of GHG emissions associated with the proposed Browse Project, other related
emissions will also occur across the full scope of proposed project activities, including methane and nitrous oxide.

All estimates for CO,-e (all emissions calculated for their CO, equivalent contribution to climate change) include

both methane and nitrous oxide. The Global Warming Potential (GWP) adopted to determine the amount of CO,-e
contributed from both methane and nitrous oxide aligns to the National Greenhouse and Energy Reporting Regulations
2008, which at time of writing reflected the IPCC’s Fourth Assessment Report. A breakdown of the relative contribution
of these emissions on a gas-by-gas basis to forecast FPSO GHG emissions by CO,-e equivalent is presented in Table 7-6
of the draft EIS/ERD™.

19 Subsequent to the finalisation of the draft EIS/ERD, the NGER Regulations and National Greenhouse and Energy Reporting (Measurement)
Determination 2008 were amended to update emission factors based on updated Global Warming Potentials that convert non-carbon dioxide gases
into carbon dioxide equivalent values in order to align NGERs with the Australian Government’s implementation of the Paris Agreement. These
changes are applicable from 01 July 2020 onwards and will be reflected in NGERs facility reports submitted for the 2020-2021 financial reporting year
(due 31 October 2021). The impact on the total emissions forecast as well as the relative gas-by-gas contribution is minimal.
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Fugitive emissions estimates

The expected fugitive emissions have been estimated based on the production rate of the FPSO facilities. An emissions
factor has been taken from NGERs Method 1.

The IPCC (2014) report qualified the role of gas by pointing to the need to manage fugitive emissions of methane.
Woodside is taking action to manage fugitive emissions of methane. Woodside has signed up to the Guiding Principles
on “reducing methane emissions across the natural gas value chain” that were developed by a coalition of industry,
international institutions, NGOs and academics. Under the principle of transparency (Principle 5), Woodside specifically
included methane when reporting our GHG emissions in the 2018 and 2019 Sustainable Development Reports, which
reported methane emissions are 4% of our total emissions on a CO,-e basis across Woodside’s operating facilities. This
is predominantly driven by existing older facilities and that it is expected to be significantly lower for new facilities and
once implementation of new technologies are implemented. As detailed in Table 7-5 of the draft EIS/ERD, fugitive
emissions for the proposed Browse Project are expected to be less than 0.3% of the total facility emissions. As detailed
in Table 7-6 of the draft EIS/ERD, methane emissions are expected to account for 1% for Scope 1 CO,-e emissions.

Scope 3 emission estimates

Estimated Scope 3 emissions are presented in Section 7.4.4.3 of the draft EIS/ERD. Estimated Scope 3 emissions for
LNG exports have been calculated using an emissions factor sourced from the Ecoinvent v3.5 database. This emissions
factor considers the transport, regasification, distribution and final combustion of LNG. Estimated Scope 3 emissions
for Domgas, LPG and condensate have been calculated using emissions factors sourced from Schedule 1 of the National
Greenhouse Energy Reporting (Measurement) Determination 2008.

5.6 GHG-5: LNG as a transition fuel and the displacement of coal

A number of submissions disputed the role of LNG as a transition fuel, claiming that LNG is not a valid transition
pathway and that the role of LNG has been overestimated when comparing it as cleaner than coal.

As stated in Section 7.4.5.2 of the draft EIS/ERD numerous independent energy and climate bodies agree that natural
gas has a significant role to play in achieving both a reduction in net global emissions and an increased access to a
reliable modern energy supply that supports a progressive transition to renewable energy sources. The 2014 report

of the IPCC said that “GHG emissions from energy supply can be reduced significantly” by switching to gas (IPCC,
2014). When combusted in a power plant, natural gas typically emits around half the amount of CO, per unit of power
generated, compared to coal (IEA, 2019).

According to the IEA (2019), “coal-to-gas fuel switching for power generation avoided 100 Mt of CO, in advanced
economies” in 2019, helping avoid an increase in global energy-related CO, emissions. Under the IEA’s sustainable
development scenario, which suggests a pathway that could see global temperature rises limited to well below 2°C
this century in line with the Paris Agreement, demand for natural gas in the Asian markets that Woodside supplies is
modelled to increase by 70% from 2018 to 2040 (from 519 mtoe to 884 mtoe).

It should also be noted that the growth of renewables may also be constrained by the need to ensure grid stability;

that is, grids need to be maintained at the correct frequency during fluctuations in demand. This can be readily done
with controllable energy sources such as gas but is more difficult with renewable sources such as solar and wind. This
intermittency issue cannot currently be resolved via the use of large-scale battery storage as the technology does not
currently exist at sufficient scale. For example, the battery storage system built in South Australia by TESLA in 2017 (the
largest of its type at the time) is capable of powering around 30,000 homes for just over an hour. Whilst this is hugely
beneficial during peak demand, given the costs currently involved with battery storage, this is clearly not sufficient

to solve intermittency issues on the scale required. This constraint can be supported by the use of gas partnering to
address intermittency and enable deeper penetration of renewables into grid mixes.

Further, ERM’s life-cycle analysis of LNG production and utilisation from the proposed Browse and Scarborough
projects (ERM 2020), and critically reviewed by CSIRO, indicated that gas sourced from the proposed Browse Project
can help facilitate and accelerate the energy transition, even under transformative decarbonisation scenarios.

Gas can help the energy transition given its flexibility as a fuel and the proximity of the proposed Browse Project to
markets that are expected to grow rapidly and are at a relatively early stage of the transition to lower carbon energy.
These markets are generally characterized as ‘high carbon’ featuring a large share of coal in the overall energy mix.
Adding Browse gas to the power mix would be expected to lead to a decline in CO,e emissions in each market under
consideration until at least 2040 - as further described in the LCA (Appendix A.3). The IEA’s 2020 report “The oil and
gas industry in energy transitions” stated that “long-distance gas trade, largely in the form of LNG, remains part of the
picture in the Sustainable Development Scenario... The optionality and flexibility of LNG gives it the edge over pipeline
supply. The carbon-intensive developing economies, mostly in Asia, in which gas can play a role in energy transitions,
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are also short of abundant domestic gas resources. For this reason, even as they ramp up deployment of renewables at
breakneck speed, they also increase imports of gas?°.”

Woodside considers a variety of internal and external scenarios including the IEA STEPS, APS (announced pledges
scenario), SDS and NZE. Woodside considers a variety of internal and external scenarios including the IEA STEPS, APS
(announced pledges scenario), SDS and NZE. Section 5.9 describes the role of gas in the future energy mix in more detail.

ERM’s LCA report (ERM, 2020) is attached as Appendix A.3.

5.7 GHG-6: Estimated GHG emissions from Woodside operated projects
related to the Burrup Peninsula

A number of submissions noted that the Woodside operated existing and proposed developments related to the
Burrup Peninsula comprise a number of separate projects and that each are subject to separate assessment and
approvals processes, and asserted that cumulative GHG emissions from the Burrup Hub Projects may not have been
considered.

Proposed projects for which Woodside Energy Ltd is Operator and which are part of the Woodside Burrup Hub vision
(proposed Browse Project, NWS Project Extension, Scarborough) are proceeding through separate approvals processes
noting separate joint ventures, regulatory requirements and jurisdictional differences. While Woodside is the Operator
of each of these proposed projects, each is operated on behalf of different JVs and each is subject to different actual
and proposed commercial arrangements (BJV, NWS JV and Scarborough JV). Assessment processes have been
coordinated by the State and Commonwealth regulators in accordance with State and Commonwealth legislation.

As the proposed Browse Project draft EIS/ERD and the proposed NWS Project Extension ERD have been submitted
concurrently, the relevant State and Commonwealth regulator will have oversight of them simultaneously. The individual
assessment documents, plus the regulatory assessments, consider the net contribution of the proposed projects in a
Australian and global GHG emissions context within modelled scenarios.

It should be noted that the estimated total Scope 1and 2 emissions from current and future assets operated by
Woodside and which form part of the Burrup Hub vision (including the proposed Browse Project) were published on
Woodside's website in parallel to the release of the draft EIS/ERD. These estimates can be viewed at https:/www.
woodside.com.au/our-business/burrup-hub/burrup-hub-environmental-topics-and-approvals/greenhouse-gas-
emissions. It should also be noted that each of the proposed Woodside operated projects related to the Burrup Hub
vision will operate in accordance with the relevant State and Commonwealth legislative framework (as described for
the proposed Browse Project in Chapter 7 of the draft EIS/ERD). This includes ministerial conditions applicable to both
Pluto LNG and NWS facilities requiring net zero emissions by 2050.

While the other proposed developments (i.e. non proposed Browse Project) are not within the scope of the draft
EIS/ERD, it is noted that as per the above website link, forecast Scope 1and 2 emissions from current and proposed
Woodside-operated projects associated with the Burrup Hub vision are estimated to be on average 15.9 MTPA CO,-e,
increasing from the current 9.6 MTPA from the existing Woodside operated facilities on the Burrup (i.e. existing NWS
Project and Pluto LNG (Train 1)). As per Table 7-5 of the draft EIS/ERD, an average of 4.0 MTPA of these emissions will
arise as a result of the upstream activities associated with the proposed Browse Project. The balance of emissions are
from Pluto LNG (Train 2) or other offshore facilities (not associated with the proposed Browse Project).

As GHG emissions accumulate globally in the atmosphere (as opposed to regionally), the impact assessment of sources
does not take into account proximity - unlike noise impacts for example, which can have magnified cumulative local
impacts. As stated above the proposed Browse Project and the NWS Project Extension are being progressed in parallel
(including the public comment period and the response to comment period). This allows the relevant regulators

to assess potential impacts of the proposed actions/proposals in State and Australian contexts having regard to
scenarios forecasting, the impacts of the global accumulation of GHG emissions in the atmosphere where relevant. In
the context of GHG emissions, the potential net contribution of each proposed Project to Australian and global GHG
emissions within modelled global scenarios has been provided. Finally, the draft EIS/ERD GHG emissions estimates
take into consideration third-party downstream processing of GHG emissions (these have been apportioned based

on the estimated proportion of NWS plant capacity that processing Browse gas may utilise, subject to commercial
arrangements, relative to the GHG emissions footprint currently approved for the NWS facility).

5.8 GHG-7: Lower and zero carbon energy sources

A number of submissions referred to renewables and other low/no carbon energy sources with a preference to develop
these sources as opposed to the development of LNG projects.

20 IEA (2020). The Oil and Gas Industry in Energy Transitions.
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When comparing gas consumption to other sources of electricity generation it is important to consider the role that
gas plays in the electricity mix. Gas is transportable, dispatchable and available at scale today, and competes with
other fuel sources with similar characteristics. It is however more expensive than some other sources of electricity,
such as renewables, that are often quoted as the cheapest source of electricity in many of the world’s energy markets
(for example, Hayward and Graham, 2017). Renewables are growing rapidly and experience policy support from
governments wishing to decarbonise their electricity system. Where installed, renewable electricity often dispatches at
zero marginal cost. Natural gas is primarily expected to compete with other dispatchable energy sources in the portion
of the grid not satisfied by renewables.

There are however limits to the growth of renewables (described in response GHG-1 (Section 5.2)). Where growth of
renewables is constrained, gas is expected to be a particularly important component of efforts to decarbonise energy
supply. The growth of renewables may also be constrained by the need to ensure grid stability, but the response to this
constraint can be supported by the use of gas partnering to address their intermittency and enable deeper penetration
of renewables into grid mixes.

The role of gas will increasingly be to supplement domestically produced renewables. In doing so, it will compete with
other transportable, dispatchable fossil fuels such as oil and coal, which along with competing sources of natural gas
are therefore the appropriate comparators when considering alternative energy sources to gas from the proposed
Browse Project.

Other solutions such as intercontinental high voltage direct current transmission and transportable hydrogen may also
play a role in the decarbonising global energy mix, however current forecasts suggest that these contributions will
remain negligible in comparison to other sources, even under the sustainable development scenario.

Woodside expects increasing demand for new energy products such as hydrogen and ammonia, and lower-carbon
services such as CCUS. These can reduce the emissions arising when our customers consume energy compared to
unabated use of fossil fuels.

Our intention is to add these new products and services to our portfolio to support our customers’ chosen
decarbonisation pathways, taking care to match the pace and scale of our investment to support and meet global
demand.

In December 2021, Woodside announced a US$5 billion investment target by 2030 for these products and services. We
recently announced several projects in support of our strategy, summarised in our Climate Report 2021 on pages 28-29.

These projects are supported by research and development, including partnerships for hydrogen refuelling
infrastructure in Korea, and substitution of coal by ammonia in Japan.

5.9 GHG-8: The role of gas in the future energy mix

A number of submissions questioned the role of gas in the future pointing to the IPCC Special Report on Global
Warming of 1.5°C and the revised World Energy Outlook Report (IEA,2019) projections. This included concerns with
respect to the proposed Browse Projects resilience to declining natural gas demand (for example, fears that the
proposed Browse Project would become a stranded asset).

Some relevant attributes of natural gas when considering the energy transition are:

*  When used to generate electricity, natural gas emits around half the life cycle emissions of coal?;

« The International Energy Agency (IEA) advises that while renewable, nuclear and other low carbon power sources
are expected to meet most additional power demand, gas and coal are expected to compete to fill the gap?;

* More than half of the world’s natural gas supply is used in sectors other than power generation, such as in industrial
applications and fertiliser manufacturing, some of which have lower emissions intensity than power generation?24;

* Inthe form of LNG, natural gas is transportable and flexible between destinations, which is an advantage during an
uncertain and potentially volatile energy transition?;

« While energy storage technologies (such as batteries) continue to improve, natural gas enables cost-effective and
reliable conversion of power grids to renewable electricity because of its ability to ‘firm up’ intermittent generation
(that is, support intermittent renewable generation by quickly ramping up or down to ensure stable electricity supply)?;

21 IEA 2019. “The role of gas in today’s energy transitions”, page 4.

22 IEA 2021. “Coal 2021 - analysis and forecast to 2024, pages 11, 14 and 27.

23 IEA 2021. “World Energy Outlook 2021”, page 185.

24 Perdaman Urea Project 2019. “Greenhouse Gas Assessment - Final Report”, pages 7-8.

25 IEA 2020. Website accessed 2022. https.//www.iea.org/commentaries/record-year-for-gas-liquefaction-investment-lights-a-path-towards-market-flexibility.
26 Wood, T. and Ha, J. (2021). “Go for net zero”. Grattan Institute. Page 30.
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» Natural gas is also used for hydrogen manufacture by steam methane reforming. This process, including carbon
capture and storage (CCS), is predicted by the IEA to represent almost half of hydrogen production in 2030 in
their Net Zero Emissions by 2050 Scenario (NZE)?’.

« These attributes contribute to explaining why the IPCC’s 2022 report on “Mitigation of Climate Change” confirms
that “fuel switching from coal to gas” had contributed to a lower carbon intensity of energy over the period 2010-
19 (paragraph B2.4). The report further projects the continued use of natural gas in modelled pathways that limit
warming to 1.5°C, at median levels in 2050 45% below 2019 levels (i.e. remaining at 55% of 2019 levels). In modelled
pathways that limit warming to 2°C, the equivalent levels are 15% below 2019 levels (i.e. remaining at 85% of 2019
levels) (paragraph C.3.2)%.

Moreover in the IEA’s World Energy Outlook 2021, the Sustainable Development Scenario (which the IEA describes as a
“gateway to achieving the outcomes targeted by the Paris Agreement”) natural gas demand in the Asia Pacific region is
modelled to increase to 37% above 2020 levels by 2030, and to remain higher than 2020 levels in 2040.

Furthermore, the IEA’'s World Energy Outlook 2021 also describes the impact of natural production decline in the absence
of investment in upstream supply (Figure 6.18), which creates a supply gap which the Browse JV proposes to target.

5.10 GHG-9: Carbon capture and storage (CCS) of Browse gas

A number of submissions raised the potential use of carbon capture and storage (CCS) as a potential mechanism to
mitigate GHG emissions from the proposed Browse Project.

CCS is one of many options considered for Browse. However, geo-sequestration was assessed as presently being a
high risk, high cost mitigation option for Browse reservoir CO,. CCS for an offshore floating facility remains technically
challenging, however with time, CCS technology will improve. As such, the BJV is continuing to assess the feasibility
of carbon capture and storage opportunities, but these do not form part of the referred proposed action. Should an
opportunity be considered feasible in future from a technical, commercial and regulatory perspective and be able to be
progressed by the BJV in relation to the Browse titles, this will be separately referred by Woodside as Operator for and
on behalf of the BJV. The current concept provides space on board the FPSOs to install facilities to reinject reservoir
GHG emissions at a future date. As described in Chapter 7 of the draft EIS/ERD, the generation and use of ACCUs
through approved and validated carbon farming methodologies (bio-sequestration), is a significantly lower risk and
more cost-effective option where required to meet SGM baseline requirements. Offsets can also deliver environmental
and social co-benefits, such as biodiversity and regional employment opportunities. More specifically, Australian
generated ACCUs can offer potential co-benefits resulting from the additional ecosystem services provided when
carbon is bio-sequestered, as well as social, economic and environmental benefits (e.g. improvements to air quality,
employment opportunities in remote communities or provision of additional habitat for fauna).

Woodside, as Operator of the proposed Browse Project, will continue to work to reduce net emissions intensity through
improvements in energy efficiency, investments in bio-sequestration projects and innovation in production processes.

5.11 GHG-10: Climate change impacts on human health and
environmental and social receptors

A number of submissions raised concerns with respect to the impacts of climate change on sensitive receptors
including human health. Receptors and receptor sensitivity to global GHG emissions are detailed in Section 7.5 of
the draft EIS/ERD. In addition, a recent IPCC Report (Hoegh-Guldberg et al., 2018) summarised the potential impact
of human-induced climate change (at 1.5 and 20C) on a range of climatic variables (e.g. temperature, precipitation,
drought, extreme events) and the likely consequence to different ecosystems and ecosystem services, at a range of
spatial scales.

In the global context, the use of Browse gas is expected to result in an overall reduction in net global GHG emissions
by displacing emissions associated with higher carbon intensity energy sources which are required to complement the
development of renewable energy (refer to Section 5.2 and Section 5.8 for further details). It is therefore not feasible
to link GHG emissions from the proposed Browse Project to a measurable increase in global temperature or other
climate change impacts to human health and environmental and social receptors.

27 IEA 2021. “Net Zero 2050 - A Roadmap for the Global Energy Sector”, page 76.
28 IPCC (2022). Summary for Policymakers. In: Climate Change 2022, Mitigation of Climate Change, the Working Group Il contribution to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change.
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5.12 ESD-1: Principles of Ecologically Sustainable Development (ESD)

A number of submissions questioned whether the proposed Browse Project (and specifically associated GHG
emissions) represented Ecologically Sustainable Development (ESD).

The principles of ESD - in relation to the proposed Browse Project - are addressed in Section 9.5, Chapter 6 (as part
of the acceptability assessment for each aspect) and Chapter 7 (the acceptability assessment with respect to GHG
emissions). Further information with respect to the principles of ESD is presented below.

Precautionary Principle

The Precautionary Principle states “where 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”.

Woodside’s position is that approval of the proposed Browse Project will not postpone, but rather provides a credible
measure to prevent, environmental degradation resulting from the use of other credible alternative energy sources
(other fossils fuels) in the absence of further LNG production.

As described in Section 5.2 and Section 5.3, experts such as the IPCC, the Australian Chief Scientist and the IEA
agree that as a cleaner and reliable energy source, gas is expected to play a key role in the future energy mix with the
potential to contribute to a reduction in global GHG emissions by displacing higher carbon intensive power generation
(e.g. oil and coal burning). Independent expert analysis by ERM, and critically reviewed by CSIRO, shows the Browse
and Scarborough projects could avoid 650 Mt of CO, equivalent (CO,-e) emissions (392 Mt for the proposed Browse
Project) between 2026 and 2040 by replacing higher emission fuels in countries that need our energy (refer to
Section 4.2). The proposed Browse Project therefore has the potential to reduce net global GHG emissions.

It is considered that there is sufficient scientific certainty with respect to the estimated GHG emissions from the
proposed Browse project. Woodside has forecast GHG emissions, based on the GHG Protocol emissions classification
scheme. This scheme has been adapted and deployed by national and local regulators and represents a globally
accepted subdivision of GHG emissions for evaluation and reporting purposes. In estimating expected GHG emissions,
Woodside has utilised accepted emissions estimation methods including NGERs methods.

The impact of global GHG emissions on the environment is also acknowledged and a detailed assessment has been
made of the likely impacts of global GHG emissions and climate change on the Australian environment and in the
vicinity of the proposed Browse project. This threat has been assessed together with potential impacts of the proposed
Browse Project which may operate in combination with climate change impacts.

Woodside has ensured the proposed controls and impact and risk levels take into account national and international
standards, law and policies including Australia’s implementation of the Paris Agreement on climate change through
domestic legislation. Woodside will actively manage and mitigate Scope 1 GHG emissions associated with the proposed
Browse Project, in accordance with relevant legislation.

The role of NGER/SGM is to implement Australia’s co-ordinated response to the threats posed by climate change.
Woodside is committed to complying with NGER/SGM and meeting any requirement for offsets, likely in the form

of ACCUs, required in relation to the anticipated excess emissions over a future facility baseline. Woodside has also
detailed its corporate initiatives (Section 5.4) and GHG Management Plan (Appendix C.1) commitments in relation to
ongoing GHG management and mitigation.

Intergenerational Equity Principle

The Intergenerational Equity Principle states “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”.

Woodside acknowledges the impacts caused by climate change and the need to reduce these, so as to not prejudice
the health, diversity and productivity of the environment, and is actively taking steps to reduce emissions both from the
proposed Browse Project and by de-carbonising its overall portfolio (refer to Section 5.3). These measures are part of a
program which fulfils Woodside’s aspiration to transition to carbon neutrality by 2050 (Scope 1) in support of State and
international policy.

As described in response GHG-1 (Section 5.2), access to clean, affordable and reliable energy improves living standards
dramatically and the world’s growing population is driving increased energy demand. To achieve the UNDP target
while reducing GHG emissions in line the Paris Agreement, the world needs more energy, delivered in cleaner ways.
Renewables and emerging technologies, such as hydrogen, have a growing role to play, but are not a complete solution
today. However, as described in GHG-8 (Section 5.9) numerous independent energy and climate bodies agree that
natural gas has a significant role to play in achieving both a reduction in net global emissions and increased access

to a reliable modern energy supply that supports a progressive transition to renewable energy sources. Gas can help
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mitigate the intermittency associated with some renewable energy sources while more carbon-intensive fuel sources
are phased out, thus providing increased energy security to future generations.

The mitigation measures and emissions reductions proposed will reduce the risk of potential impacts from the proposed
Browse Project to acceptable levels and help maintain the environment and the services it provides for future generations.

As such, Woodside considers that the proposed Browse Project presents an opportunity to realise significant local and
international economic and social benefits, while contributing to the reduction of global GHG emissions as the world
transitions into a lower carbon world. In displacing more emissions intensive fuels, the proposed Browse Project takes
into account the Intergenerational Equity Principle embedded within the EP Act 1986 and the EPBC Act 1999.

Conservation of Biological Diversity and Ecological Integrity Principle

The Conservation of Biological Diversity and Ecological Integrity Principle states “that conservation of biological
diversity and ecological integrity should be a fundamental consideration in environmental planning and decision-making
processes. Biodiversity refers to the variety of all life. Environmental and species impact statements are one way that
this principle is enacted”. The proposed Browse Project draft EIS/ERD, Supplement report to the draft EIS/ERD and
Response to Submissions on State ERD represent a comprehensive environmental impact assessment enabling this
principle to be enacted upon.
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As described in Chapter 7 of the draft EIS/ERD, no direct impacts to biological diversity or ecological integrity are
predicted to occur as a result of GHG emissions from the proposed Browse Project.

It is not considered credible that as a stand-alone project, GHG emissions from the proposed Browse Project will
significantly impact biological diversity or ecological integrity. Global GHG emissions will continue to have an effect on
trends in receptor condition and there is potential for significant impacts to environmental receptors to occur as a result
of climate change. As a stand-alone project however, taking into account all planned emissions reduction and offsetting
measures (Section 7.7 of the draft EIS/ERD), it is estimated that Scope 1and 3 emissions from the proposed Browse to
NWS Project will contribute in the range of 0.06% to 0.15% of global GHG emissions depending on the NDC scenario
considered (Table 7-13 of the draft EIS/ERD) and will not significantly impact biological diversity or ecological integrity.

Further, as discussed in Section 5.2 above, gas has the potential to contribute significantly to the reduction in global
GHG emissions by displacing higher carbon intensive power generation (e.g. coal-gas energy switch). If this occurs, the
Browse Project may potentially have a positive impact by reducing impacts of climate change on biological integrity
and ecological diversity.

The impacts of global GHG emissions and climate change on the Australian environment, in combination with

the potential or actual impacts of the proposed Browse project, have also been assessed. For the environment in

the vicinity of the proposed Browse Project, mitigation and management measures have been proposed (refer to
Section 5.4) to meet the objectives of this principle in addition to ACCUs proposed to meet the likely requirements of
NGER/SGM.

In this way, the proposed Browse Project takes into account the Conservation of Biological Diversity and Ecological
Integrity Principle embedded within the EP Act 1986 and the EPBC Act 1999.

Polluter Pays Principle

The Polluter Pays Principle states “those who generate pollution and waste should bear the cost of containment,
avoidance or abatement”.

As detailed in Section 5.4, the BJV is committed to its obligations under the NGER/SGM. Based on current regulatory
NGER Act SGM emissions baseline requirements, it is anticipated that emissions from the proposed Browse Project
will exceed any anticipated facility baseline. This would likely result in SGM offset obligations, which at this stage are
required likely to be met in the form of ACCUs. This mechanism will ensure proposed Browse Project emissions stay
within agreed limits, which are set to ensure Australia meets its commitments under the Paris Agreement.

In this way, the proposed Browse Project addresses the Polluter Pays Principle embedded within the EP Act 1986 and
the EPBC Act 1999.

Acceptability of impacts

Given the comprehensive environmental impact assessment undertaken in the draft EIS/ERD, Supplement Report to
the draft EIS/ERD and Response to Submissions on State ERD together with the planned emissions management,
mitigation and offsetting to reduce net GHG emissions, it is considered that the predicted GHG emissions from
proposed Browse Project are acceptable. The proposed Browse Project has also taken into account the Principles of
ESD embedded within the EP Act 1986 and the EPBC Act 1999.
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5.13 AQ-1: Impact of air emissions on public health

A number of submissions raised concerns with respect to impacts on human health as a result of air emissions. It should
be noted that these submissions related to all the Burrup Hub projects and were not specific to the proposed Browse
Project. Air emissions associated with the onshore processing of the Browse gas by the NWS JV, is addressed within the
ERD and Response to Public Submission associated with the North West Shelf Project Extension Proposal (EPA 2186,
EPBC 2018/8335).

Air emissions from the offshore activities of the proposed Browse Project are addressed in Section 6.3.5.1 of the draft
EIS/ERD. These emissions have the potential to result in a localised reduction in air quality in the immediate vicinity of
the release point. While a slight reduction in air quality on a local scale will occur for the duration of the activities, given
the low emissions levels and very low background levels of contaminants it is not anticipated that emissions from the
proposed Browse Project will result in lasting effect on air quality locally or regionally. Further, other than the proposed
Browse Project activities, there is no permanent human presence in the vicinity of the emissions sources. As such, no
impact to human health from offshore air emissions is predicted.

5.14 BCH-1: Potential impacts to Scott Reef

A number of submissions raised concerns with respect to the proximity of the proposed project infrastructure to Scott
Reef and potential impacts and risks to the reef (including impacts on coral larval production and recruitment) and the
ecosystem surrounding it that may occur as a result of the proposed Browse Project.

For the purpose of the environmental impact and risk assessment presented in the draft EIS/ERD, Scott Reef, which
encompasses the reef system including all coral habitats and communities, is considered as the area “above the 75 m
bathymetric contour within the 3 nm State waters boundary and the Scott Reef and Surrounds - Commonwealth Area
which comprises the Commonwealth Marine Area wholly within the WA coastal waters surrounding North and South
Scott Reef”.

The importance of the marine environment within the Project Area is acknowledged within the draft EIS/ERD. In
particular, the draft EIS/ERD acknowledges the proximity of the proposed project infrastructure to the Scott Reef
system and provides a detailed description of the dynamics of the Scott Reef system (Chapter 5.3.1 of the draft EIS/
ERD). The design of the proposed Browse Project has considered the proximity and includes various commitments
and techniques to avoid impacts to the reef system including a commitment to not place any infrastructure on Scott
Reef shallow water benthic communities and habitats (<75 m bathymetry), the use of laterally deviated wells which
allow access to the reservoir below the reef without drilling wells on the reef itself; and the location of the Torosa FPSO
facility ~8 km from Scott Reef.

A detailed assessment of potential impacts from planned activities and risks posed by unplanned events or incidents
has been undertaken, which included detailed modelling and assessment of aspects such as light emissions, noise
emissions, PW discharge, cooling water discharge, hydrotest fluid discharge and drilling and completions discharges.
The assessment of these aspects concludes that with the planned controls and mitigation measures, no impacts

to Scott Reef shallow water benthic communities and habitats (<75 m bathymetry) from planned activities are
predicted. Furthermore, studies on the dispersion of coral larvae at Scott Reef (Done et al., 2015; Foster and Gilmour,
2018)"properties” (Done et al., 2015; Foster and Gilmour, 2018 demonstrates that while there is significant movement
of larvae within the reef system itself (particularly for spawning corals), there is no evidence to suggest the coral larvae
travel outside the reef system (i.e. off the reef) before re-settling on the reef. Therefore, given no impacts are predicted
within the Scott Reef shallow water benthic communities and habitats (<75 m bathymetry), potential interaction with
coral larvae (away from the reef) are not likely to impact the recruitment of corals within the Scott Reef system, as

any affected coral larvae would not have been available to resettle on the reef regardless of whether the impact had
occurred or not.

The assessment also concluded that while production-related seabed subsidence at Scott Reef may occur, this would
be in the order of less than 10 cm over field life and would not result in a reduction in biological diversity or ecological
integrity within of Scott Reef.

The occurrence of unplanned events or incidents that could potentially impact the reef (for example, unplanned
hydrocarbon release or the unplanned introduction of IMS) is considered highly unlikely to remote given the controls
and mitigation measures proposed.

In response to feedback from DAWE, Woodside has reviewed and revised the environmental objectives presented in the
draft EIS/ERD to be more specific and measurable. These revised environmental objectives are provided in Section 6.
Woodside is committed to achieving these environmental objectives including those relating to Scott Reef shallow
water benthic communities and habitats (<75 m bathymetry) including:
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» Undertake the Browse Project in a manner which avoids direct (i.e. physical footprint as a result of infrastructure
placement) disturbance to Scott Reef shallow water benthic communities and habitats (<75 m bathymetry).

« Undertake the Browse Project in a manner that prevents changes beyond natural variation in ecosystem processes,
biodiversity, abundance and biomass of marine life or in the quality of water, sediment and biota that form part of
the Scott Reef shallow water benthic communities and habitats (<75 m bathymetry).

* Manage the Browse Project in a manner that limits permanent benthic communities and habitat loss within the
Scott Reef local assessment units (LAU) as shown in Figure 6-1, to the extent specified in Table 6-2.

* Implement the “Management approach - Torosa wells in the State Proposal Area” so that a maximum Level of
Ecological Protection (as defined in the EQMP) is maintained within Scott Reef shallow water benthic communities
and habitats (<75 m bathymetry).

To achieve these environmental objectives, Woodside has made the following management and monitoring
commitments:
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* Key outcomes:

* No infrastructure will be placed on Scott Reef shallow water benthic communities and habitats (<75 m
bathymetry).

« A Maximum Level of Ecological Protection is proposed for Scott Reef shallow water benthic communities and
habitats (<75 m bathymetry).

* PW and cooling water discharges from the FPSO will be managed in Commonwealth waters to ensure the
defined threshold values (e.g. 99% species protection or no effect concentrations) are met at the State waters 3
nm boundary, 95% of the time based on dispersion modelling results.

« Drilling discharges (in particular, bottom-hole well section discharges) at drill centre locations in the State
Proposal Area (i.e. TRA, TRD and TRF) will be managed using industry proven techniques to avoid potential
impacts to Scott Reef shallow water benthic communities and habitats (<75 m bathymetry).

* Key management strategies:

* FPSO PW will be treated prior to being discharged overboard using a tertiary treatment system, such as a
Macro Porous Polymer Extraction (MPPE) system which is considered industry best practice.

*  Project vessels and MODUs will be subject to a risk assessment process to assess the likelihood of introducing
IMS when transiting to the Project Area. Based on the outcomes of risk assessment, management measures
commensurate with the risk (such as the treatment of internal systems, IMS inspections or cleaning) will be
implemented.

« Internationally sourced project vessels and MODUs required within 3 nm of Scott Reef (State Proposal Area)
for longer than 48 hours will be inspected by an experienced IMS expert/marine scientist for IMS; and cleaned
where required??.

* Assurance:

* Periodic and ‘for cause’ toxicity testing and characterisation of the physical and chemical composition of the
FPSO PW stream prior to discharge will be undertaken.

« During steady state FPSO operations, PW modelling and infield verification will be completed to verify the
modelling predictions.

» Baseline and periodic water and sediment quality monitoring at a gradient away from the FPSO facility in the
receiving environment will be undertaken to detect changes as a result of FPSO PW discharge.

« During steady state FPSO operations, cooling water modelling and infield verification will be completed to
verify the modelling predictions.

» Verification monitoring for seabed subsidence will be outlined within the relevant EP and will be undertaken.

* IMS surveillance program will be undertaken at Scott Reef, consisting of a baseline survey prior to the
commencement of activities in the State Proposal Area, and periodic surveys over the life of the proposed
Browse Project.

» Verifying science:

* The Scott Reef long term monitoring program will continue to monitor the status of the reef system, throughout
the full lifecycle of the proposed Browse Project.

29 Subject to confirmation, vessel/rig may be permitted re-entry within Scott Reef State waters (3 nm) without re-inspection provided its movements
outside Scott Reef State waters at stationary or at slow speeds (less than three knots) in waters less than 50 metres deep do not exceed a period
totalling greater than seven accumulative days prior to returning to Scott Reef State waters (3 nm).
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It should be noted that further environmental review and the implementation of controls will be undertaken in
subsequent phases of the proposed Browse Project, such as during the preparation of activity specific EPs. While the
overarching environmental objectives will be carried through to the EPs, controls and corresponding performance
criteria will be detailed in the EPs and implemented to reduce risks to As Low As Reasonably Practicable (ALARP).

5.15 MEQ-1: Environmental Quality and Management Framework (EQMF)

5.15.1 Environmental Quality Management Plan (EQMP) for State Waters

A number of submissions requested that the proposed Environmental Quality Management Plan (EQMP) be provided
as part of the supplementary documentation.

The EISG/ESD required Woodside to “Outline a commitment to develop and implement a Marine Environmental Quality
Management Plan (EQMP) for the State waters which identifies the Environmental Values to be protected and spatially
defines the Environmental Quality Objectives and levels of ecological protection that Woodside aims to achieve in State
waters”.

This requirement was fulfilled in the State ERD appended to the draft EIS/ERD which included the purpose and
objectives of the EQMP and proposed Levels of Ecological Protection (LEP) within State waters around Scott Reef

for both construction and operations of the proposed Browse Project. Given the development stage of the project
(pre-FEED) the draft EIS/ERD has focused on presenting acceptable environmental outcomes and demonstrating

that feasible and effective management options exist to achieve them. Management detail will be provided in the
subsequent approval process under petroleum legislation (i.e. EPs). However, subsequent to the finalisation of the draft
EIS/ERD for public comment, Woodside has prepared an EQMP that is expected to be matured and finalised beyond
this assessment process. The EQMP is provided in Appendix C.2.

As part of the development of the EQMP the proposed LEP have been reviewed and refined. This refinement has been
undertaken in response to consultation with EPA Services and in consideration of the levels of environmental quality
that are predicted to be achieved as per the EPA’s Technical Guidance for Protecting the Quality of Western Australia’s
Marine Environment (EPA, 2016).

The relevant elements of the Environmental Quality Management Plan proposed for State waters at Scott Reef will

be applied within the Commonwealth Marine Area. These will be described in and implemented via the activities
specific Environment Plans to be prepared under the Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009. Relevant elements include mitigation, management and monitoring associated with:

* Drilling and completions discharges

* Browse Trunkline hydrotest discharge

* SURF hydrotest discharge

* FPSO Cooling water discharge

* FPSO Produced water discharge.

5.15.2 Environmental Management Framework for Marine Discharges in
Commonwealth Waters

As described in the draft EIS/ERD a comprehensive environmental management framework will be in place for all
marine discharges applicable to proposed Browse Project. This framework will be described in and implemented via
the activities specific Environment Plans to be prepared under the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009. The framework will apply to both the both the Torosa and Calliance/Brecknock
FPSOs. An overview of this framework is provided below.

i. Environmental Quality Values

The framework will be in place to avoid, mitigate and manage impacts to community values identified in the National
Water Quality Management Strategy (NWQMS). The specific community values identified in the NWQMS that are
applicable to the Browse Development Area and surrounds are:

+ Aquatic ecosystems - i.e. the marine ecosystem health within the Commonwealth marine area

* Primary industries - i.e. commercial, traditional and recreational fishing

* Cultural and spiritual values - i.e. Traditional Indonesian fishers in the MOU 74 area

+ Recreation and aesthetics.
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ii. Environmental Quality Outcomes

Environmental outcomes for each of the relevant community values have been identified as follows. These have been
selected to be consistent with the outcomes targeted in the Environmental Quality Management Plan (EQMP) prepared
for State Waters in accordance with the WA EPA’s Technical Guidance for Protecting the Quality of Western Australia’s
Marine Environment.

* Aquatic ecosystems - ‘Maintain ecosystem integrity’
* Primary industries - ‘Seafood is of a quality safe for eating’

« Cultural and spiritual values - ‘Seafood is of a quality safe for eating’ and ‘Cultural and spiritual values of the marine
environment are protected’

* Recreation and aesthetics. - “Water quality is safe for activities in the water’ and ‘Aesthetic values of the marine
environment are protected.

The proposed Browse Project has identified a series of Environmental Objectives. The Environmental Objectives
relevant to the above values and outcomes for the Commonwealth Marine Environment include the following. Achieving
these objectives will result in the identified outcomes being achieved.

* Manage the Browse Project marine discharges in a manner that prevents a change in sediment quality (as
informed by baseline surveys and periodic monitoring) in areas outside of predicted impact areas defined in the
draft EIS/ERD, to an extent which may otherwise result in an adverse effect on biodiversity, ecological integrity or
human health.

* Manage the Browse Project marine discharges in a manner that prevents a change in water quality (as informed by
baseline surveys and periodic monitoring) in areas outside of predicted impact areas defined in the draft EIS/ERD,
to an extent which may otherwise result in an adverse effect on biodiversity, ecological integrity or human health.

* Manage the Browse Project FPSO produced water and cooling water discharges in a manner that ensures the
defined threshold values®° (e.g. 99% species protection or no effect concentrations) are met at the State waters 3
nm boundary, 95% of the time based on dispersion modelling results.

iii. Spatial Definition
The spatial definition of the Levels of Ecological Protection within WA State Waters is defined within the State Waters
EQMP. Levels of protection to be applied to Commonwealth Waters are outlined below. Terminology for Levels of
Protection is as per Table 1 of the EPA’s Technical Guidance - Protecting the Quality of Western Australia’s Marine

Environment. Consistency between LEPs should be applied. While not in State Waters, LEPs are consistent with those
applied in the State Waters EQMP.

For PW discharges, there will be a water column mixing zone that extends 1,200 m from the discharge point, at the
boundary of which a High LEP (99% species protection) will apply. A moderate level of protection will apply within 500 m
of the discharge point. Conformance to this limit will be applied to the results of whole effluent toxicity of PW discharges.

Mercury treatment equipment considered in the Browse FPSO design is expected to reduce mercury to below 0.005 mg/L
for >95% of operating conditions and mercury in discharges will never exceed 0.03 mg/L. In abnormal conditions

(e.g. unexpected upset to treatment equipment) it is possible that mercury in PW may exceed 0.005 mg/L. During
circumstances where it has been identified where mercury discharge may exceed the 0.005 mg/L limit (i.e. if PW tertiary
treatment is not available and the 0.005 mg/L discharge spec may not be met without it), the FPSOs are designed with
sufficient water storage capacity to route water in-board. Once the system returns to normal, the in-boarded water can
then be routed through the normal treatment system or supplementary/temporary treatment system if required.

The Level of Ecological Protection that will apply to PW in the water column are as follows:
* Low (80% species protection) - at entry to receiving environment for bioaccumulating constituents excluding
elemental or inorganic mercury?'

« Low (80% species protection) - within 20 m of discharge entry to receiving environment for elemental or inorganic
mercury

* Low (80% species protection) - within O to 50 m of the discharge point for non-bioaccumulating constituents

* Moderate (90% species protection) - Beyond 50 m but within 500 m of the discharge point.

* High (99% species protection) - Beyond 500 m but within 1,200 m of the discharge point.

*  Maximum (no detectable change from background associated with the Proposal) - beyond 1,200 m of the
discharge point.

30 The level at which if exceeded, unacceptable impacts may occur. Threshold values applied to the proposed Browse Project are described in the draft
EIS/ERD
31 Including methyl mercury species
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The Level of Ecological Protection that will apply to PW (including mercury) in sediment are as follows:

* High (99% species protection) - within 1,200 of the discharge point.

*  Maximum (no detectable change from background associated with the Proposal) - beyond 1,200m of the
discharge point.

At “end of pipe” (the point at which discharges meet the receiving environment), the 80% species protection level
for all bioaccumulating substances is to be achieved, with the exception of mercury. The 80% species protection
level for mercury will be achieved within 20 m of the discharge point. This is a deviation from the default guidelines
recommended by the National Water Quality Strategy but as further outlined below remains acceptable as
Environment Values will continue to be protected. That is, there are no specific values that would be impacted by a
slight elevated in mercury in the zone between the discharge point and 20 m from this point.

In terms of acute toxicity risks, any mercury would be diluted to 80% species protection levels typically within less
than 20 m of the FPSO but always within 50 m. The maximum level of ecological protection would always be achieved
within 1,200 m of the discharge point aligned to the EQMF that will be applied to the Browse FPSOs and as further
described below.

In terms of bioaccumulation risks, modelling was conducted simulating mercury discharge from the Torosa FPSO at the
maximum expected rates for the maximum expected duration of the project life (44 years). This showed that due to
the low initial concentration of mercury, slow settling velocities and large spread of the mercury particles, any mercury
accumulating on in sediments would never exceed a ‘limit of reporting’ 0.01 mg/kg for all operational periods assessed.
For example, after 30 years of operations, the maximum mercury concentration was 0.0006 mg/kg, which is 16.7 times
below the LOR, 250 times lower than the DGV and 1,670 times below the GV-high threshold.

The modelling report supporting this analysis is included as Appendix A.5.
iv. Key Criteria

The following environmental quality criteria will apply to produced water discharges and will be used to interpret
environmental monitoring data or trigger management actions. These EQC are aligned to the levels of ecological
protection described above under iii. Spatial Definition. The related environment quality criteria and sampling
requirements are outlined at a high level below.

PW Environmental Quality Guidelines

» Chemical characterisation analysis of the produced water at end of pipe will be undertaken at least annually.
Results must demonstrate that the specified species protection guideline values will be achieved at the specified
distances based on modelled dilution rates.

* WET Testing of the produced water at end of pipe undertaken annually. Results must demonstrate that the
specified species protection guideline values will be achieved at the specified distances based on modelled dilution
rates.

+ The biocavailable fraction of the metal or metalloid concentrations in sediments measured at 1,200 m from the
discharge point will not exceed the recommended toxicant default guideline values for sediment quality (DGVs;
ANZG, 2018).

Environment Quality Standards

Should the Environmental Quality Guidelines not be achieved, this would trigger investigation into the following
Environmental Quality Standards:

Water quality

« |If the EQC exceedance relates to water quality: Whole effluent toxicity (WET) testing of water quality samples
taken at boundary of the 1,200 m mixing zone (in the direction of the PW plume occurrence during the sampling
period), shows that no toxicity above background is detected.

« |f the EQC exceedance relates to water quality: Beyond 500 m of the discharge point, no detectable change in
natural variation (including abundance, diversity and composition) of epibenthos cover attributable to the Browse
Project PW discharge.

+ |If the EQC exceedance relates to water quality and a contaminant that can bioaccumulate: Beyond 500 m of the
discharge point, the median tissue concentration of chemicals that can adversely bioaccumulate or biomagnify
should not exceed the 80th percentile of tissue concentrations of a filter feeder from a suitable reference site.

Sediment quality

« |If the EQC exceedance relates to sediment quality: Within 1,200 m of the discharge point, sediment toxicity tests
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should not result in a statistically significant effect (P < 0.05) on lethal acute endpoints, or of greater than 50% on
sublethal chronic endpoints for any species, compared to a matched reference sediment. Beyond 1,200 m of the
discharge point, sediment toxicity tests should not result in a statistically significant effect (P < 0.05) on sublethal
chronic or lethal acute endpoints for any species, compared to a matched reference sediment.

« |If the EQC exceedance relates to sediment quality: No detectable change in natural variation (including abundance,
diversity and composition) of epibenthos cover attributable to the Browse Project PW discharge.

« |If the EQC exceedance relates to water quality and a contaminant that can bioaccumulate: At the same location
as the EQC exceedance, the median tissue concentration of chemicals that can adversely bioaccumulate or
biomagnify should not exceed the 80th percentile of tissue concentrations of a deposit feeder from a suitable
reference site.

Environmental Monitoring - Water Quality and Sediment Quality

+  Water & sediment quality monitoring at a gradient away from the FPSO facility in the receiving environment will be
undertaken to confirm EQC are being achieved. This will occur at the following frequencies; baseline (pre-impact),
initial and periodically (every 5 years) and at any time for cause (e.g. due to exceedance of a relevant EQC).

* Inthe first year of operations, a PW modelling verification field program will be completed to verify the modelling
predictions. This study aims to verify the modelling predictions and in particular the dilutions achieved, which
determines the point at which the defined thresholds levels are reached.

The statistical design on the monitoring program will follow a Before After Control Impact (BACI) approach. A priori
statistical power analysis will be conducted to determine the required number of samples to detect a difference

or change with a specified level of statistical confidence and power. Confidence and power relate to probabilities

of committing Type | (false positive) and Type Il errors (false negative) when performing hypothesis tests. These
parameters will be set to 0.05 (95% confidence, or 5% chance of obtaining a false positive result) and 0.8 (20% chance
of obtaining a false negative). Sufficient samples will be taken to ensure a sufficient ‘effect size’ can be determined.

The sampling design will be based on the following:

* A gradient design (as described in Holdway and Heggie, 2000).

* Increased sampling effort will occur in the direction of the prevailing current (distances to include 250 m, 750 m,
1km and 2 km). Sampling will also occur at the LEP boundaries and the State Waters Boundary (for Torosa FPSO
only).

» Samples will be collected, stored and handled using appropriate techniques consistent with guidance provided in
AS 5667.1:1998 Part 1: Guidance on the design of sampling programs, sampling techniques and the preservation
and handling of samples (Standards Australia, 1998) and the Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (ANZG, 2018).

All analyses will be undertaken by NATA-accredited laboratories.
Environmental Monitoring - Benthos

Ecological surveys of epibenthos cover will be conducted prior to operations and in the event a relevant EQC is
exceeded. Surveys will be conducted using high definition cameras (video and/or stills) with adequate lighting mounted
to either a ROV, AUV, or suitable alternative/s methods. The camera system will have ultra-short baseline (USBL)
positioning system to rectify the actual position on the seabed..

Video surveys will be conducted at similar locations to where the EQC exceedance was recorded and at control sites.
At each location, five transects of 30 - 50 m lengths will be videoed and will be assessed for abundance, diversity and
composition.

v. Environmental Investigations

Should the Environmental Quality Guidelines outlined in IV above not be achieved, this would trigger investigation into
the stated Environmental Quality Standards.

Any exceedance of the EQG/EQS will be reported within five working days of determining that this has occurred. The
significance of the exceedance and any required investigation/action will be determined following communication with
the Regulator.

vi.Management implementation framework

In the event the discharge results in an exceedance of the EQS, an adaptive management strategy will be implemented
which will be included in the Environment Plan governing the Torosa FPSO. This adaptive management strategy will
include actions such as reducing the discharge rate, which increases dilutions in the nearfield or reduces an individual
chemical concentration through additional treatment or commingling prior to discharge or the addition of new/
additional treatment stages or equipment.

128 Woodside Energy | Proposed Browse to North West Shelf Project



vii. Remediation

Given the water depths at the FPSO locations, low levels of mercury being discharged combined with ongoing and
frequent monitoring at the point of discharge and in the receiving environment, it is not considered credible that

the management framework and actions would be so ineffective as to lead to a state where remediation is required.
Sediment quality monitoring would be effective at detecting the presence of mercury in sediments at levels well below
that which may cause environmental impact, which were they to occur, would occur gradually over an extended period
of time allowing management actions to be implemented prevented sediments reaching a level where remediation is
required.

5.16 MEQ-2: Unplanned hydrocarbon release

Potential impacts of an unplanned hydrocarbon release

A number of submissions raised concerns with respect to the potential impacts of an unplanned hydrocarbon release
on local and regional ecosystems including benthic habitats and communities, marine environmental quality, marine
fauna and wetlands.

It is acknowledged within the draft EIS/ERD that the Project Area and environment that may be affected (EMBA) by
a major unplanned hydrocarbon release (i.e. Scenario 1- well blow out) overlaps a number of sensitive environmental,
social and economic receptors, including protected and culturally significant areas.

Depending on its severity (i.e. volume, hydrocarbon type and location), a hydrocarbon release resulting from the
proposed Browse Project would have the potential to impact water and sediment quality and alter habitats. This could
subsequently alter fauna behaviour, cause fauna injury or mortality, impact the aesthetic value of an area and alter the
function, interests and activities of other users. This would potentially include impacts to the Scott Reef-Browse Island
genetic green turtle population, vulnerable marine mammals (including humpback whales and pygmy blue whales)
and whale sharks. Potential risks to marine fauna as a result of an unplanned hydrocarbon release is described in
Section 6.3.21 of the draft EIS/ERD.

Scott Reef as the closest coral habitat to the wells, subsea infrastructure and FPSO facilities is one of the most
vulnerable sensitive receptors with respect to an unplanned hydrocarbon release. Quantitative spill modelling
undertaken for the proposed Browse Project predicted that a number of shallower reef and lagoon habitats could be
contacted in Scenarios 1to 4 (refer to Section 6.3.21 of the draft EIS/ERD).

It should be noted however that the occurrence of unplanned hydrocarbon release is considered highly unlikely.
Further, the extent of impacts would depend on exposure concentration, duration and degree of weathering of the
hydrocarbons. In undertaking this risk assessment of a potential major hydrocarbon release, the spill likelihood was
evaluated using blowout and well release frequencies based on SINTEF offshore blowout database 2012 (Scandpower,
2013). This uses data from 1991-2010 to determine likelihood for well blowouts and releases. For a gas well, the SINTEF
calculated probability of blowout during drilling and completion is 2.93 X 10%. The SINTEF data supports a likelihood of
‘highly unlikely’ for a well blowout with potential to result in the worst-case credible spill. Furthermore, since the Gulf of
Mexico Macondo event, significant improvements in engineering and management controls have been adopted by the
industry, further reducing the likelihood of such an event occurring. Prevention and response measures in relation to
potential unplanned release of hydrocarbons are detailed in Section 6.3.21.7 of the draft EIS/ERD.

With respect to the hydrocarbon spill modelling, feedback during the public comment period queried the rationale for
the location of the modelled release in Scenario 1 (well blowout from the TRA-C well within the State Proposal Area),
given the TRA-C well is not the closest proposed well to Scott Reef. The TRA-C well was selected for the modelling

as it is one of the wells located closest to Scott Reef and is expected to have a higher release rate (and therefore total
volume over a fixed period of time) compared to the other wells. As such, the TRA-C well was considered to represent
the worst-case credible scenario (i.e. the governing scenario that represents the largest potential environmental
impact) and as such is the appropriate location for use in the hydrocarbon spill modelling. It is noted that since the
release of the draft EIS/ERD, the TRE drill centre is no longer proposed to be developed which further confirms TRA-C
well as the worst-case credible scenario.

Measures to reduce the likelihood and consequence of an unplanned hydrocarbon release

In response to comments regarding this activity, a Hydrocarbon Spill Risk Management Approach (HSRMA) document
has been prepared to outline the approach that will be applied on the proposed Browse Project to reduce the likelihood
and consequence of unplanned hydrocarbon release events (Appendix C.4). This document has been prepared

to provide a high-level overview of the key actions that will be implemented in order to reduce the likelihood and
consequence of the worst case credible event associated with the Browse Project, a well loss of containment event. It
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should be noted that measures pertaining to oil spill response are applicable to other hydrocarbon loss of containment
events that were identified as credible within the draft EIS/ERD.

Woodside follows an industry leading process in the development of its oil spill prevention, preparedness and response
position for its projects and activities. The objective of the process is to mitigate and manage the risks and impacts
from an unplanned hydrocarbon release, and the associated response operations, so that they are controlled to ALARP
and acceptable levels.

The outcomes of the process will be presented in an Oil Spill Preparedness and Response Mitigation Assessment
(OSPRMA) which, together with the following ‘secondary approval’ documents, meet the requirements of the relevant
regulatory regime governing hydrocarbon spill arrangements that is applicable to the Browse Project, namely the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 and the State
Petroleum (Submerged Lands) (Environment) Regulations 2012:

« Activity specific environment plans required under the Commonwealth and State regulations
* Qil Pollution Emergency Arrangements (OPEA)
« Activity specific Oil Pollution Emergency Plans (OPEP) including:

+ First Strike Plans (FSP)

* relevant Operations Plans

« relevant Tactical Response Plans (TRPs)
* relevant supporting plans.

These plans are typically during the detailed design and planning phase of a project lifecycle, which the Browse to
NWS project has not yet commenced. These ‘secondary approvals documents’ that will be prepared in accordance
with all applicable regulations, are not yet able to be prepared as many of the critical details required to prepare these
documents has not yet occurred.

Noting that these detailed documents have not yet been prepared, in order to provide stakeholders a more detailed
understanding of the measures that will be in place on the Browse Project to reduce the likelihood and consequence of
hydrocarbon releases, the HSRMA outlines the:

* measures that will be applied to minimise the likelihood of a well loss of containment event

» source control techniques to be applied and maximum response timeframes to be achieved to reduce the
consequence (e.g. release duration) of a well loss of containment event

» hydrocarbon spill response (remediation) technigues to be applied to reduce the consequence (spill response) of
any hydrocarbon release event

* process that will be followed as part of secondary approvals to ensure risks from hydrocarbon spills are acceptable
and risks are ALARP including relevant approvals that must be obtained

» the Operational and Scientific Monitoring frameworks to be applied to inform response activities and monitor the
effects of any spill.

A summary of key sections of the HSRMA is provided below.

Reducing the likelihood of well loss of containment events.

A well loss of containment event is classified as any release of hydrocarbon (regardless of size or duration) from
primary and secondary well control barriers. For a gas well, the probability of blowout during drilling and completion
is 0.000293%, based on international benchmark data (SINTEF 2017). The most important step in managing such a
release is minimising the likelihood of the event occurring. At Woodside, this process is managed through the Drilling
and Completions (D&C) Management System. The D&C Management System Framework is based on international
standards, codes and best practices. Woodside regularly conducts activities in Australia and internationally in
accordance with this Framework. A description of this framework is provided in Section of the document. In addition,
Woodside has provided an overview of the measures that, at a minimum, will be implemented to minimise the
likelihood of loss of well containment events from the proposed Browse Project.

These measures are the minimum that will be applied and have been identified very early in the lifecycle of the Browse
Project, as part of the environmental impact assessment. As project design and planning develops, and as part of the
secondary approvals required under the Commonwealth and State regulations, further measures will be identified and
assessed to ensure the risk of a significant unplanned hydrocarbon release is reduced to ALARP in accordance with
the regulations. Appendix C.4 describes the process that will be undertaken as part of the development of the activity
specific EPs that will be prepared in accordance with the regulations for acceptance by the Commonwealth and State
regulators.
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Source control techniques to be applied on the Browse to NWS Project to reduce the
consequence of a well loss of containment event.

In the highly unlikely event of a well loss of containment event, source control techniques will be applied to stop the
flow of hydrocarbons to the environment from the well.

At all times when drilling is occurring, the capacity and capability to implement the following source control techniques,
in the specified timeframes, will be maintained.

* A ROV capable of manually operating the Blow Out Preventor (BOP) (in the event of automatic systems failing)
will be available in field for immediate response when determined safe to do so.

+ A subsea first response tool kit to remove debris and facilitate installation of a capping stack will be available for
will be available for deployment at the well loss of containment event site within 11 days of any event.

» Access to a suitable capping stack (either through ownership or membership to a response organisation) will be
maintained. The capping stack (on a suitable vessel for deployment) will be mobilised to site and the capping stack
will be available for deployment at the well loss of containment event site within 1132-163% days of event, with a
target of 13 days.

+ Relief well capability will be monitored and at all times during the proposed Browse to NWS Project D&C activities,
a suitable MODU capable of commencing relief well activities will be able to be mobilised and arrive in the field
within 16 days of any well loss of containment event.

The HSRMA outlines the presents a level of minimum capability and commitment in relation to source control activities,
including maximum response times to enacting particular response techniques. The provision of such detailed
commitments at such an early stage in the project development lifecycle demonstrates the commitment to ensuring
global best practice to minimising the risk to Scott Reef and surrounding environment. The techniques to be applied
and response timeframes are considered to be in alignment with industry best practice.

These measures were identified in the context of the environmental impact assessment and primary approval process
for the proposed Browse Project. As project design and planning matures, and as part of the secondary environmental
plans required under the Commonwealth and State regulations, further measures will be identified and assessed to
ensure the risk of a significant unplanned hydrocarbon release is reduced to ALARP in accordance with the regulations.

5.17 MEQ-3: Australian marine parks and State marine parks

A number of submissions noted the proximity of the proposed Browse Project to Australian marine parks (AMPs) and
State marine parks.

Australian marine parks

It is acknowledged that the BTL route traverses the Argo-Rowley Terrace and Kimberley Marine Parks. However, as
detailed in Chapter 9, Table 9-13 of the draft EIS/ERD, the proposed activities are not predicted to result in impacts to
the values of these AMPs and the proposed activities are consistent with the approved uses of the Multiple Use Zones
(IV). Furthermore, activities will be progressed in accordance with applicable petroleum pipeline requirements, EPs and
requirements in relation to North-West Marine Parks Networks which are currently the subject of a Class Approval from
the Director of National Parks (Class Approval - Mining Operations and Greenhouse Gas Activities) dated 26/06/2018).

Assessment of alternatives

The potential to avoid these receptors has been evaluated in Section 3.8.3.2 of the draft EIS/ERD. The assessment
concluded that:

» Avoiding incursion into the Kimberley Marine Park (Multi Use Zone) by locating the BTL north of the marine park.
While potentially technically viable, this alternative would result in significant increased complexity due to water
depths greater than 600 m and associated risk due to the large changes in water depth that would occur along
the route. The increased route length would also result in increased habitat modification as a result of seabed
disturbance and a greater requirement for steel (due to the longer pipeline), with associated indirect impacts.

* An alternative route that runs south of the Argo-Rowley Terrace Marine Park Multi Use Zone was assessed and
found not to be preferable due to the shallower water and significant sand waves present; installation of the BTL
in this alternative area would require substantial seabed intervention to prepare the seabed for placement of the
BTL. The intervention required would likely be via means such as mass flow excavation, trenching, ploughing or the

32 11days Is the mobilisation timeframe for the Singapore-based Wild Well Control Inc. capping stack to Port Hedland as calculated in the Australian oil
and gas industry response time model (OSRL-APPEA, June 2021). This timeframe assumes the availability of a suitable vessel in Singapore within 24
hours.

33 16 days is the estimated mobilisation timeframe based on the OSRL-APPEA response time model (11 days) plus transit time to the spill location and
contingency if a suitable vessel is not available within 24 hours.
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placement of rock berms. The significantly shallower water would require significant secondary stabilisation after
the pipe was laid to ensure pipeline integrity. Both extensive seabed preparation and secondary stabilisation would
result in additional impact to receptors (e.g. localised turbidity and removal of benthic habitat) as well as additional
cost. It should also be noted that this alternative BTL route would be longer and subseguently have increased
impacts via seabed disturbance compared with the proposed BTL route.

Given the above, it was determined that the additional potential environmental impact, cost and technical complexity
of adopting alternative routes that avoid the Kimberley Marine Park and/or the Argo-Rowley Terrace Marine Park would
significantly impact the proposed Browse Project, while actually increasing the environmental impact. As such, it is
considered that the proposed BTL route represents the only reasonably practicable and feasible option.

Characterisation of the seabed along the BTL route within the AMPs

Analysis of the benthic imagery acquired during and environmental survey of the BTL route found that the seabed
along the BTL route within the AMPs was predominantly composed of unconsolidated soft sand, largely devoid of
epibenthic communities, with occasional solitary non-coral benthic invertebrates (Advisian, 2019).

Subseqguent to the release of the draft EIS/ERD for public comment, high-quality seabed imagery of the BTL route
within the marine parks acquired by an automatous underwater vehicle (AUV) has become available. A review of the
AUV imagery demonstrated that the seabed along the selected sections of the BTL route within the AMPs found:

* Kimberley Marine Park: the seabed along this section of the BTL was predominately unconsolidated flat soft sands
with some areas demonstrating shallow sand waves and bioturbation. The seabed was almost entirely devoid of
epibenthic communities, with only occasional solitary benthic invertebrates (e.g. crinoids, seapens, starfish and
anemones), crustacea and demersal fish observed. A representative image of the seabed along the BTL route
within the Kimberley Marine Park is shown in Figure 5-1.

* Argo-Rowley Terrace Marine Park: the seabed along this section of the BTL was characterised by unconsolidated
soft sand forming shallow sand waves, largely devoid of epibenthic communities, with occasional solitary non-coral
benthic invertebrates (e.g. crinoids, seapens, starfish and anemones), crustacea and demersal fish observed. A
representative image of the seabed along the BTL route within the Argo-Rowley Terrace Marine Park is shown in
Figure 5-2.
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Figure 5-1 Representative image of seabed along the BTL route within the Kimberley Marine Park

Figure 5-2 Representative image of seabed along the BTL route within the Argo-Rowley Terrace Marine Park
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Given the lack of significant habitat or seabed features along the proposed BTL route, impacts resulting from seabed
disturbance are not predicted to be significant. Given this, there is a high level of confidence that the installation and

operation of the BTL will not result in a reduction in the conservation values of the AMPs and it is considered that the
proposed activities are not inconsistent with the requirements of the North-west Marine Parks Network Management
(Director of National Parks, 2018)

State marine parks

With respect to State marine parks, given the distance of the proposed activities from State marine parks (the Rowley
Shoals Marine Park is located approximately 2 km from the proposed BTL route at its closest point), no impacts to State
marine parks as a result of the proposed activities are predicted.

Unplanned hydrocarbon release

It is acknowledged that a major unplanned hydrocarbon release resulting from the proposed Browse Project would
have the potential to impact the environmental values of AMPs and State marine parks. However, the occurrence
of such a spill event is considered highly unlikely (refer to response MEQ-2 for further discussion of the unplanned
hydrocarbon releases).

5.18 MEQ-4: FPSO marine discharges (produced water and cooling water)

A number of submissions raised concerns with respect to potential impacts on marine environmental quality from
the discharge of PW from the FPSO facilities in Commonwealth waters. This included concerns with respect to the
uncertainty of the PW ecotoxicity, the approach used to assess the potential area impacted by the PW discharge and
the PW constituents. Further information was also requested with respect to the monitoring and management of PW
and cooling water discharges.

PW Ecotoxicity

As described in Section 6.2.16.2 of the draft EIS/ERD, whole of effluent toxicity data is not currently available for PW
as insufficient well fluid samples are available to conduct this level of testing prior to start-up. This is unavoidable as PW
is predominantly associated with later field life once the gas reserves are depleted and aquifer intrusion occurs. This is
typical of both new developments and of operated assets, where there is uncertainty in how PW characteristics may
change over time. Given this information is not currently available, the results of toxicity testing of Torosa condensate
(the likely key contaminant for PW) have been identified as the most representative to determine PW toxicity. The draft
EIS/ERD acknowledges this uncertainty and presents an adaptive management process based on FPSO PW discharge
monitoring, periodic and for cause’ toxicity testing and characterisation of the physical and chemical composition of
the PW stream prior to discharge. This approach is broadly consistent with the management of PW uncertainty at
existing operating assets.

PW potential area of impact

A detailed assessment of the PW discharge from the FPSO facilities has been provided in Section 6.2.16 of the draft
EIS/ERD. This assessment was based on robust modelling study taking into consideration the physical discharge
parameters, chemical constituents and ecotoxicity. The modelling presented addresses two key scenarios:

* Scenario 1. Maximum processing capacity of the FPSO facilities, which is not expected until late field life. This
corresponds to 5,723 m?/day.

* Scenario 2: Flowrate of the FPSO facility shortly after start-up or on facility restart when MEG is typically expected
to be discharged.

The results of the assessment determined that a reduction in water quality will occur in the vicinity of the PW discharge
point due to the residual hydrocarbons and chemicals within the PW discharge. However, the point at which the 99%
species protection level is met for oil in water (333 dilutions) is a maximum distance of 1,200 m from the Torosa FPSO
discharge point (as defined in the modelling as described in Section 6.3.12.3 of the draft EIS/ERD). The Torosa FPSO

is located ~2.5 km from the 3 nm State water boundary and ~8 km from Scott Reef and as such there are no predicted
impacts to Scott Reef or within the State water boundary (3 nm).

As the PW treatment system and discharge characteristics for the Calliance/Brecknock FPSO are the same as for the
Torosa FPSO; and the receiving environment at the FPSO locations are similar, the modelling undertaken at the Torosa
FPSO location has been used as a surrogate for the Calliance/Brecknock FPSO facility. The mixing zone extent therefore
is anticipated to be similar for the Torosa FPSO as for the Calliance/Brecknock FPSO at approximately 1,200 m.
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It should be noted that PW is generally expected to increase over time and be highest towards the end of the reservoir
life. This is because as hydrocarbons are extracted over time, formation water is drawn towards the well and it is
produced. As such, these scenarios are considered the most conservative scenarios, noting there will be sufficient time
to monitor and adapt management measures to ensure impacts are within the limits presented in the draft EIS/ERD.

PW constituents - fate, transport and management of mercury

Submissions raised concerns with respect to the impact assessment of mercury as a constituent of PW, including with
regards to mercury content in the PW stream, whether there is a requirement for mercury recovery units (MRUSs) for the
PW stream and bioaccumulation in the receiving environment.

The draft EIS/ERD identifies that some mercury in PW streams is expected to occur in the relatively low toxicity form
(Hg (0)), with some potential for production of Hgll (e.g. mercury chloride and mercury sulphide). Methyl-mercury
(MeHg) is not expected to be produced.

As described in the previous subsection, the proposed Browse Project draft EIS/ERD assesses the potential impact of
PW discharge on water quality. Consistent with the approach for other oil and gas facilities, the draft EIS/ERD specifies
a mixing zone for potential impacts from PW discharge, which is based on oil in water as the selected governing
constituent. In the draft EIS/ERD a discharge limit of 0.03 mg/L for mercury is specified, as this represent the discharge
limit whereby the 99% species protection level** (0.1 ug/L) will be met at the edge of this defined mixing zone.

This approach is inherently conservative as it does not account for the ready volatilisation of elemental mercury (Hg
(0)) from surface waters into the atmosphere (Neff, 2002). As described in Section 6.2.16.4 of the draft EIS/ERD
studies have found that surface waters of the marine environment typically emit mercury and this exchange of mercury
at the interface between the ocean surface and the atmosphere unfolds relatively quickly (Gworek et al., 2016). It is
therefore anticipated that the majority of the discharged elemental mercury will be volatilised to the atmosphere and
hence is expected to remain in surface water for much less time than oil-in-water, leading to a smaller mixing zone
than is proposed for oil-in-water. It is also recognised that there is potential for deposition of a small component of the
mercury into sediment, particularly if Hg(0) is oxidised to Hg(ll) (e.g. mercury chloride and mercury sulphide).

Further, the design of the Browse FPSOs have selected a PW discharge depth of 14 m below mean sea level, which
facilitates dispersion and results in turbulent mixing of the buoyant plume close to the discharge point. As a result,
while the 99% species protection limit is conservatively predicted to be met at the edge of the defined mixing zone
(e.g. 1,200 m), based on the modelled dilution contours the 95% species protection limit (0.4 ug/L) is predicted to

be reached within 200 m and the 80% species protection limit (1.4 pug/L) within O m of the discharge point for non-
bioaccumulating constituents (noting that bioaccumulating constituents will be managed at to ensure 80% species
protection at the discharge point, with the exception of elemental or inorganic mercury which will be managed to
achieve 80% species protection within 20 m of discharge entry to receiving environment) (Appendix D.4 of the draft
EIS/ERD).

Meeting these ANZECC default guidelines at very short distance from the FPSO discharge point supports the
environmental impact assessment for PW (Section 6.3.12.4 of the draft EIS/ERD), which identified that:

* A change in water quality may occur in the vicinity of the PW discharge point (localised and limited to within
1,200 m mixing zone).

* The change in water quality as a result of PW discharges has the potential to result in the injury or death of
plankton species within the water column through toxicity effects. Any potential for acute toxicity impacts to
plankton would be expected to be limited to within the modelled mixing zone confined to a small portion of the
water column (i.e. surface layer).

» Transient marine fauna (i.e. potentially exposed to toxicity for short periods) within the receiving environment
adjacent to the discharge location are unlikely to be exposed to sufficient concentrations or durations of
the discharge constituents to result in a toxicological impact. This is further substantiated as the threshold
concentrations and the subsequent mixing zone have been determined through the application of chronic
exposure thresholds based on ecotoxicological tests on larval marine fauna (i.e. during their most sensitive life
stage) rather than transient adults.

34 The mercury threshold specified in Section 6.3.12.2 of the draft EIS/ERD is based on the ANZECC default guideline value for chronic exposure at
the 99% species protection level for inorganic mercury in marine water. Chronic data used to derive the default guideline value was available for six
taxonomic groups covering 43 data points (consisting of fish, crustaceans, echinoderm, molluscs, annelids and algae) (ANZG, 2018).
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Beyond the localised impact of mercury discharge in PW on localized water quality, the environmental impact
assessment for the discharge of mercury in PW also considers the risk of mercury bioaccumulation. Of the different
mercury forms, methyl-mercury (MeHg) is of most concern because it is readily bioavailable and can be responsible for
toxicological effects at very low doses - in particular ANZECC technical guidance identifies that diet-derived methyl
mercury is the primary concern with regards to bioaccumulation, due to the lipid-solubility of organic mercury (ANZG,
2018). As described in Section 6.2.16.4 of the draft EIS/ERD, MeHg is not expected to be produced from the Browse
reservolrs.

The predominant mechanism for methylation of mercury (by which an inorganic form of mercury is made organic)

in the marine environment is biochemical transformation by microorganisms in anaerobic conditions (Gworek et al.
2016). Conversion of other mercury forms to MeHg does not occur in well-oxygenated marine waters (Neff, 2002)
such as those of the Browse Development Area, and during a study into factors influencing the oxidation, reduction,
methylation and demethylation of mercury species in coastal waters, no measurable methylation occurred in seawater
samples during the incubation period of the study (Whalin et al., 2007). MeHg which has formed through methylation
typically represents less than 1.5 % of the total quantity of deposited mercury in sediments (Gworek et al., 2016).

Thus, the risk for bio-accumulation to occur due to trace amounts of mercury in PW discharge is remote. In addition,
methylation of mercury after being ingested by marine fauna was not identified as a key process in a review of the
scientific literature (e.g. Gworek et al., 2016).

As previously mentioned, the whole of effluent toxicity of the PW stream has the potential to fluctuate over the life of
the field due to varying reservoir characteristics and associated rates of formation water. In the event that the mixing
zone is larger than anticipated (i.e. because the whole of effluent toxicity of the PW stream is significantly higher than
anticipated (refer to periodic and ‘for cause’ toxicity testing described above)), posing a significant increase in impact
than that described in the draft EIS/ERD then corrective actions will be implemented onboard the FPSOs to reduce
the risk, such as storing PW on board the FPSOs (i.e. temporarily halting discharge), additional treatment, and/or
additional engineering to produce a change in discharge characteristics. In the specific case of mercury, where chemical
characterization results demonstrate inorganic mercury in PW discharge exceeded the specified limit of 0.03mg/L,
which has led to an increase in associated whole of effluent toxicity and a resultant mixing zone which is larger than
anticipated, then corrective actions may include temporarily halting discharge until additional treatment and/or
engineering produced a change in discharge characteristics.

Further, as described in Section 3.7.6.2 of the draft EIS/ERD, onboard the FPSOs, the feed stream will be separated into
a gas stream and a liquid stream. The liquid stream will then be separated into a condensate stream and PW stream.

In Woodside’s general experience operating oil and gas facilities, mercury from the reservoir typically partitions to
preferentially follow the gas stream, then the condensate stream, with only a remnant being discharged within PW.
Mercury Removal Units (MRUs) will be in place in the gas and condensate streams. This is consistent with observations
throughout the oil and gas industry, and is supported by a recent article (Crafts and Williams, 2020).

The ability to store PW on board the FPSO as part of the management approach, is a key advantage of the FPSO
concept when compared to fixed platforms. Given this and given the statements above regarding expected partitioning
of mercury it is not considered that the use of an MRU to remove mercury from the PW stream is warranted as part of
the base case design for the Browse FPSOs.

Environmental quality and management framework

As detailed in Section 6.3.12 of the draft EIS/ERD, Woodside has made a number of management and monitoring
commitments in relation to PW. These will be implemented to achieve the environmental objectives to:

Manage the Browse Project marine discharges in a manner that prevents a change in sediment quality (as informed by
baseline surveys and periodic and post-operations monitoring) in areas outside of predicted impact areas defined in
the draft EIS/ERD, to an extent which may otherwise result in an adverse effect3® on biodiversity, ecological integrity or
human health.

* Manage the Browse Project marine discharges in a manner that prevents a change in water quality (as informed by
baseline surveys and periodic monitoring) in areas outside of predicted impact areas defined in the draft EIS/ERD,
to an extent which may otherwise result in an adverse effect®*¢ on biodiversity, ecological integrity or human health.

35 The area where a detectable change in sediment quality may occur, as determined by marine discharge modelling and described within the draft EIS/ERD
36 The area where a detectable change in water quality may occur, as determined by marine discharge modelling and described within the draft EIS/ERD
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* Manage the Browse Project FPSO PW and cooling water discharges in in a manner that ensures the defined
threshold values®” (e.g. 99% species protection or no effect concentrations) are met at the State waters 3 nm
boundary, 95% of the time based on dispersion modelling results.

* Manage the Browse Project marine discharges in a manner such that the Levels of Ecological Protection in the
State Proposal Area as defined in the Environmental Quality Management Plan are maintained.

Management measures to be implemented include:

» where practicable, design of the proposed Browse Project infrastructure will take into consideration opportunities
to reduce the need for chemical additives (e.g. the use of active heating for hydrate management).

+ Chemicals that may be operationally released or discharged to the marine environment will be subject to
Woodside’s chemical selection and assessment process and approved prior to use.

* FPSO PW will be treated prior to being discharged overboard using a tertiary treatment system, such as a MPPE
system that meets Woodside and accepted industry standards.

* PW discharge from the FPSO facilities will be conducted below the water surface to promote dispersion and
mixing.

« Hydrocarbon content in the FPSO PW discharge will be no greater than an average of 30 mg/L over any period of
24 hours during steady state operations (excluding start-up, shut-downs etc.) as demonstrated by monitoring.

* For the FPSO PW discharge, the defined threshold values (i.e. 99% species protection or no effect concentrations)
will be met at the edge of the mixing zone and the State waters 3 nm boundary, 95% of the time based on
dispersion modelling results.

To verify that the impacts associated with PW discharge are within the impact envelop presented in Section 6.2.16 of
the draft EIS/ERD, the following assurance activities will be undertaken:

» During steady state FPSO operations, PW modelling and infield verification will be completed to verify the
modelling predictions. This study aims to verify the modelling predictions and in particular the dilutions achieved,
which determines the point at which the defined thresholds levels are reached.

* Periodic and ‘for cause’ toxicity testing and characterisation of the physical and chemical composition of the
FPSO PW stream prior to discharge will be undertaken. This provides an assessment of the individual constituent
chemical concentration and the whole of effluent toxicity at end of pipe.

* Baseline and periodic water and sediment quality monitoring at a gradient away from the FPSO facility in the
receiving environment will be undertaken to detect changes as a result of FPSO PW discharge. This monitoring
aims to determine no changes in the receiving environment water and sediment quality outside of the defined
mixing zone as a result of the FPSO PW discharges.

* In the event the PW discharge does not meet the defined thresholds in the range predicted for any constituent
concentrations, an adaptive management strategy will be implemented which will be included during the EP
process. This adaptive management strategy may include actions such as reducing the discharge rate, which
increases dilutions in the nearfield or reduces an individual chemical concentration through commingling prior to
discharge. It should also be noted that PW will come on slowly so there will be opportunity to sample and adapt
before the full rates modelled are experienced.

The process of how these commitments will be operationalised, verified and monitored will be further outlined in
activity specific EPs.

PW re-injection

A number of submissions guestioned why re-injection to a reservoir is not being considered as a disposal option

for PW, citing lack of discussion in the draft EIS/ERD on PW disposal options. A PW disposal options assessment

is presented in Section 3.8.3.3 of the draft EIS/ERD. The options assessment concluded that given the detailed
environmental impact and risk assessment of PW (Section 6.3.12 of the draft EIS/ERD) concluded that no significant
environmental impacts are predicted and that the discharge of PW is acceptable; the increased health and safety risks,
GHG emissions, technical complexity and capital and operating costs associated with PW re-injection into a reservoir is
grossly disproportionate to the environmental benefit likely to be gained from this approach.

37 The level at which if exceeded, unacceptable impacts may occur. Threshold values applied to the proposed Browse Project are described in the draft
EIS/ERD
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5.19 MEQ-5: Use of non-water based fluids (NWBFs) during drilling

A number of submissions raised concerns with respect to the use of non-water based fluids (NWBFs) during drilling.
In particular respondents questioned the use of synthetic oil-based NWBFs and if Woodside would implement toxicity
parameters and concentration guidelines for offshore discharge of NWBF in line with OSPAR recommendations.

The proposed Browse Project will use water-based drilling fluids (WBFs) as the default option; however, NWBF may be
required to manage well stability to safe levels based on the offset (comparative wells) history, geohazards assessment
and borehole stability studies.

As detailed in Section 6.3.15 of the draft EIS/ERD, WBFs consist mainly of fresh water or seawater with the addition

of chemical and mineral additives to aid in its function. These additives are either inert in the marine environment,
naturally occurring benign materials, or readily biodegradable organic polymers with a very fast rate of biodegradation
in the marine environment.

As detailed in Section 6.3.15 of the draft EIS/ERD, NWBF refers to drill fluids that are synthetic hydrocarbon based
rather than water based. NWBF may contain a range of synthetic hydrocarbons, such as paraffins and olefins; however,
such additives are designed to be low in toxicity and biodegradable, as well as not being readily bioavailable or

likely to bioaccumulate amongst the deepwater benthic biota that live within the seabed (infauna) or on the seabed
(epifauna). The Nedwed et al. (2006)supported by ocean currents measured during the drilling process and laboratory
measurements of cuttings settling velocities. Sediment traps placed near the drill site accumulated a maximum
thickness of 0.5 cm of solids, in good agreement with model predictions. Cuttings from sediment traps had significantly
lower concentrations of nonaqueous base fluid than did the discharged cuttings suggesting that loss of base fluid
during settling to the seabed through 950 m of water may act to significantly reduce potential chemical effects from
discharges. In addition, low (up to a few tens of ppm study concluded that NWBF discharged in deep water caused
very limited environmental impacts (from analysis of differences in benthic fauna between pre- and post-drilling
samples).

Woodside notes that the use of NWBFs is not ‘effectively banned’ as stated in some submissions. Rather, the residual
base oil on discharged drill cuttings is controlled and limited (in some regions, prescribed lower than 6.9%). While there
is no prescriptive limit for oil-on-cuttings (OOC) in Australia, to date, accepted EPs typically commit to a maximum of
6.9% (wet) OOC.

As detailed in the draft EIS/ERD, Woodside has committed to monitoring NWBF drill cuttings discharges to confirm
that the average OOC for the entire well (sections using NWBF) will not exceed 6.9% by wet weight. It should be noted
however that this is a worst-case upper limit and setting this limit involves considering the proportionality of costs and
benefits of the following hierarchy of available technology and practices to ensure the lowest feasible discharges. These
considerations include:

« Elimination - can the discharge of NWBF retained on cuttings be eliminated? This includes consideration of
options to capture and transport NWBF cuttings to shore for treatment and disposal. Associated challenges
include transport emissions (-800 km return trip to Broome), vessel marine biosecurity (e.g. potential invasive
marine species risk increase for Scott Reef), availability of suitable treatment and disposal facilities (e.g. in Broome)
and terrestrial impacts of disposal (e.g. Kimberley-based land-fill, or long-distance transport to non-Kimberley
location/s).

Note that there will be no bulk discharge of NWBFs.

» Substitution - can NWBF be substituted for another fluid (e.g. use only WBF)? WBF is the default fluid. Proposed
use of NWBF is internally challenged and is only used if it can be demonstrated that the proposed NWBF hole-
sections have intolerable technical risk without the properties provided by NWBF.

* Limitation - can the use of NWBF be limited? Considerations include limiting NWBF use to certain hole-sections,
limiting discharge of higher-OOC discharge streams (e.g. from centrifuges), or capturing higher-OOC streams for
onshore treatment and disposal or collection and disposal at an alternative offshore location.

* Engineering controls - can the NWBF cuttings be treated prior to discharge? Typical controls routinely employed
include high-performance shale shakers, cuttings dryers and centrifuges to minimise OOC. Other considerations
include use of thermal desorption, chemical or microwave technologies. Challenges associated with these
technologies include technical feasibility, operability, energy requirements, reduced throughput (which may
increase drilling duration at the location and/or cause down-hole problems) and health and safety risks.

« Administrative controls - can administrative controls limit/manage NWBF cuttings discharges? Typical controls
routinely employed include maintenance regimes, and accuracy of testing and reporting.

This process is consistent with the OSPAR concept of best available technigques/best environmental practice; and is
based on the principle of ALARP prescribed in the Commonwealth Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 and the State Petroleum (Submerged Lands) (Environment) Regulations 2012. It
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should be noted that there will be no bulk discharge of NWBF and that NWBF that cannot be re-used (i.e. do not meet
required drilling fluid properties or are mixed in excess of required volumes) are recovered from the mud pits and
returned to the shore base for onshore processing for recycling and/or disposal. Further description for management of
drilling discharges is provided in MEQ-6 and Appendix A of the Browse Project EQMP (Appendix C.2).

5.20 MEQ-6: Management of drilling and completion discharges

A number of submissions raised concerns with respect to the impacts of the discharge of drilling and completions
discharges (including drill cuttings), particularly with respect to potential impacts on Scott Reef. Section 6.3.15 of
the draft EIS/ERD outlines the potential impacts and risks from the discharge of drilling or completions discharges
associated with drilling activities.

As described in Section 6.3.15.2 of the draft EIS/ERD, drilling discharges predominantly occur at two locations, at seabed
and near surface. Drill cuttings and unrecoverable WBFs are discharged at the seabed at each well site for the top-hole
sections, which are drilled riser-less (i.e. no closed loop with the MODU). This results in a localised area of sediment
deposition (known as a cuttings pile) around and in proximity to the well site influenced by prevailing seabed currents.

Once the top-hole sections are complete, installation of the riser and blow out preventer provides a conduit back to

the MODU, forming a closed circulating system. The bottom hole sections will be drilled with a marine riser in place
that enables cuttings and drilling fluids to be circulated back to the MODU, where the cuttings are separated from the
drilling fluids by the solids control equipment (SCE) and typically re-used in the closed loop system between the well
bore and the MODU. The cuttings (with adhered residual fluids) are, in typical circumstances, discharged below the
water line, with their fate and dispersion determined by cuttings particle size and the density of the unrecoverable
fluids. In contrast the fluids are recirculated into the fluid system where there are a number of mud pits (tanks) on the
MODU that provide a capacity to mix, maintain and store fluids required for drilling activities. The mud pits form part of
the drilling fluid circulating system and may be discharged during the drilling of the well where particular criteria is met.

Cement discharge

Once each of the top hole sections are drilled, casing will be inserted into the wellbore and secured in place by pumping
cement into the annular space. This may involve a discharge of excess cement at the seabed (~80 m®/well). Overspill

of cement will permanently alter physical sediment properties immediately adjacent to the well (within <50 m). The
potential disturbance area is 0.008 km? per well. This will result in the permanent loss of the benthic communities and
habitats in the disturbance area. This loss will be restricted to sparse, deepwater benthic habitat, with no impact on
Scott Reef shallow water benthic communities and habitat (<75 m bathymetry) predicted.

Seabed discharge

Modelling of the proposed seabed discharge of drill cuttings was presented in Section 6.3.15 of the draft EIS/ERD. The
modelling indicated that the seabed discharge of drill cuttings (with unrecoverable fluids) from top-hole well sections
may result in sediment plumes in the lower water column above seabed and associated deposition of sediment to the
surrounding seabed. Such plumes are predicted to be confined to the bottom layers of the water column with no contact
with deeper water or shallow water coral habitats at Scott Reef (<75 m bathymetry). There is some evidence of localised
intrusions of cooler water around the western and eastern entrances to the channel between North and South Scott Reef
during spring tides but no evidence of persistent upwelling or downwelling currents around Scott Reef (Green et al.,, 2019)
and consequently drive variations in heat stress and bleaching severity. The Scott Reef atoll system was one of many reefs
affected by the 2015-2016 mass coral bleaching event across tropical Australia, and specifically experienced sea surface
temperature anomalies of 2 °C that caused severe mass bleaching (> 60% and therefore, no transport mechanisms to
mobilise drill cuttings from deep waters to the shallower waters of the reef system. As such, given the location of the drill
centres in deep water (>350 m), which experience strong surface and subsurface currents, drill cuttings and fluid discharge
disposal at seabed would be expected to dilute rapidly. Therefore, any reduction in water quality due to elevated total
suspended solids (TSS) is expected to occur in a localised area around the drill centre and will be temporary in nature.

Potential impacts are expected to be confined to sessile biota such as sediment burrowing infauna and epifauna where
present in or on the seabed in immediate proximity to the well location. Ecological impacts to such biota are predicted
when sediment deposition is equal to or greater than 6.5 mm in thickness (I0OGP, 2016). Modelling (Section 6.3.15.3 of
the draft EIS/ERD) indicated that such deposition would potentially occur out from the well location to approximately
200 m (following the direction of the prevailing current). This deposition may result in the reversible loss in the order
of 013 km? of deepwater benthic habitat per well based on an assumption of an expected spread radius of 150 m from
each well (in addition to the irreversible loss of 50 m radius associated with cement - described above). Recovery of
affected benthic infauna, epifauna and demersal communities is expected to occur relatively quickly, given the short
duration of sediment deposition and the widely represented benthic and demersal community composition.
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Surface discharge

In relation to the proposed discharge of bottom-hole drilling discharges at drill centres within the State Proposal Area
when the riser is in place (i.e. conduit back to the MODU), previous modelling indicated that the surface release of
drilling discharges generated at the previously proposed TRE and TRD drill centre locations would potentially result

in incursions of sediment plumes and associated increased sedimentation to portions of North and South Scott Reef
including within the lagoons. This has been further investigated in Appendix A of the Browse Project EQMP (Appendix
C.2) (Management Approach for Torosa wells in State Proposal Area), which details the discrete surface discharges (e.g.
drill cuttings with residual fluids and WBF mud pit bulk discharges) to assess individual risk to the Scott Reef shallow
water benthic communities and habitats (<75 m bathymetry), where a maximum LEP has been proposed.

Additional management controls are proposed for the management of Torosa wells drilling discharges in the State
Proposal Area to demonstrate that the maximum LEP for Scott Reef shallow water benthic communities and habitats
(<75 m bathymetry) can be achieved. It is note that the TRE drill centre is no longer proposed so any TRE specific
management measures previously proposed are no longer relevant.

For TRA, TRD, and TRF wells on the eastern side of Scott Reef, within the State Proposal Area, drilling discharges at the
surface/near surface when drilling with riser are only being considered for bottom hole cuttings (with residual film of
fluids) from the shakers (or equivalents) for WBF, and from the cuttings dryers (or equivalents) for NWBF, due to their
inherently lower adhered WBF/NWBF content, and the rapid settling velocity of the larger particle size of the cuttings
(primary discharge source) and associated dispersion characteristics, and as such there is no anticipated credible risk
to Scott Reef shallow water benthic communities and habitats (<75 m bathymetry Noting that the WBF mud pit bulk
discharges, which have larger volumes and finer particle distribution and hence wider dispersion, are proposed to be
managed and either discharged at depth (>200 m), at the seabed, or retained for offshore disposal in Commonwealth
waters in accordance with a sea dumping permit.

Note, one of the key mitigative options for the management of drilling discharges from Torosa wells in the State
Proposal Area involves the collection and transportation of specific discharges to a location outside of State waters (in
Commonwealth waters) for disposal (e.g. skip and ship). This option involves modifications to the MODU, which may
differ depending on the discharge type and rig selection to allow the storage, potential treatment (e.g. slurrification) and
transfer/disposal of the discharge. For drilling fluids, these may be recovered from the mud pits, transferred to storage
tanks on the MODU or pumped into storage tanks on a barge/vessel for subsequent disposal. For drill cuttings, this
activity may consist of the collection of the cuttings from the MODU into specially designed skips, via a steerable chute.
The filled skips are then offloaded via a crane onto a dedicated collection vessel (e.g. barge) or to a standard platform
supply vessel (PSV) for disposal. Alternatively, cuttings may be slurrified on the MODU and cuttings and/or fluids
pumped to the barge/vessel for subseguent disposal. The disposal of such discharges within Commonwealth waters will
be subject to further assessment and approval through the Environment Protection (Sea Dumping) Act 1981 as required.

The management approach for Torosa wells in the State Proposal Area (i.e. TRA, TRD and TRF) are outlined in
Appendix A of the Browse Project EQMP (Appendix C.2). The approach will also be further described and regulated in
future EPs submitted for approval under petroleum legislation.

Drilling discharges management
The following controls have been adopted as per Section 6.3.15.7 of the draft EIS/ERD in relation to this discharge:

* The number of wells will be optimised to meet hydrocarbon recovery objectives and operational requirements
and thereby reduce unnecessary use of drilling fluids and generation of drill cuttings. It is noted that the number of
wells has been reduced from up to 54 in the draft EIS/ERD to up to 50.

» For technical, operational and environmental reasons NWBFs will be selected in accordance with Woodside’s
chemical selection and assessment processes.

* Risers will be used to ensure that NWBF and associated cuttings are recirculated to the MODU, where cuttings will
be treated prior to discharge.

* There will be no planned discharge of unused NWBF at sea during drilling and completion operations.

« Drill cuttings will be tested to confirm that the average oil on cuttings for the entire well (but limited to sections
using NWBF) will not exceed 6.9% by wet weight.

*  Woodside has committed to a drilling or completions discharges management approach, which involves managing
the drilling or completions discharges (in particular, bottom hole discharges) at drill centre locations in the State
Proposal Area (i.e. TRA, TRD and TRF) in such a manner to avoid impacts to Scott Reef shallow water benthic
communities and habitats (<75 m bathymetry).

As previously described, additional controls have been adopted to demonstrate that the maximum LEP for Scott Reef
shallow water benthic communities and habitats (<75 m bathymetry) can be achieved. These management controls
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and associated context are described in detail in Appendix A of the Browse Project EQMP (Management Approach for
Torosa wells in State Proposal Area).

Wireline logging activities

Wireline logging activities or Formation Evaluation while Drilling may be used for the Browse Project development
wells. If radioactive sources are selected for the activity, then any radioactive materials used during the activity would
be brought back to the MODU as part of the planned activity. The radioactive sources would not be discharged into the
marine environment as part of this planned activity.

5.21 MEQ-7: Decommissioning

A number of submissions raised concerns with respect to decommissioning including what would occur in the event
global gas demand decreased to a point where the proposed Browse Project was not financially viable. Woodside
confirms that the facilities will be decommissioned in accordance with good oilfield practice and relevant legislation and
practice at the time.

Decommissioning will occur once infrastructure has reached the end of its economic life and may occur in stages. The
process to determine timing for decommissioning of unused infrastructure will be detailed in operations EPs towards
(but prior to) the end of field life. All infrastructure installed above the seabed will be designed to allow removal.

The base decommissioning case is for the removal of infrastructure, however, given the possible improvements

in technology that may occur between now and the time of decommissioning, it is not possible to fully scope the
decommissioning strategy that will be employed at that time. The strategy (which may also include an assessment
of alternatives to the complete removal of subsea infrastructure) will be demonstrated through activity-specific EPs
developed closer to the time.

For further details, Section 3.7.8 of the draft EIS/ERD outlines the proposed decommissioning activities in relation to
the project.

5.22 MEQ-8: Potential impacts to wetlands

A number of submissions raised concerns with respect to potential impacts to wetlands including Ramsar wetlands.
As described in Section 5.3.3 of the draft EIS/ERD, no Ramsar wetlands occur within the Project Area and wetlands
of international importance (Ramsar wetlands) was not identified as a controlling provision in relation to the
Commonwealth environmental impact assessment process for the proposed Browse Project. The closest Ramsar
wetland to the Project Area is Ashmore Reef Marine Park (formerly Ashmore Reef National Nature Reserve) located
approximately 200 km north-east of Browse Development Area. Another Ramsar wetland is located in Roebuck Bay in
close proximity to the Port of Broome which is a potential supply chain and logistics location for the proposed Browse
Project. Mermaid Reef is a wetland of national importance which lies within the Mermaid Reef Marine Park. The BTL
route is located >2 km from the marine park boundary (distance depending on final BTL route selection).

The impact assessment presented in Chapter 6 of the draft EIS/ERD determined that there will be no planned impacts
to any wetlands of international or national importance as a result of the proposed Browse Project activities. It is
acknowledged that a major hydrocarbon release resulting from the proposed Browse Project would have the potential
to impact significant marine and coastal areas. However, it should be noted that, the occurrence of such a major spill
event is considered highly unlikely, particularly given the stringent controls in place (refer to response MEQ-2 for further
discussion of unplanned hydrocarbon releases).

5.23 MF-1: Potential impacts to marine fauna (general)

A number of submissions raised concerns with respect to potential impacts to marine fauna from the proposed Browse
Project activities.

It is acknowledged that a variety of EPBC listed and non-listed marine fauna may occur in the Project Area with pygmy
blue whales and green turtles of particular note. Potential impacts on marine fauna associated with the proposed
project activities have been considered and assessed within Chapter 6 of the draft EIS/ERD. The assessment concludes
that no significant impacts on marine fauna species are predicted to occur as a result of the proposed Browse Project
activities.

Table 6-7 of the draft EIS/ERD identifies the environmental objectives, context and relevant aspects for all marine
fauna that may interact with the proposed Browse Project activities. A further evaluation has been conducted for those
aspects that have the potential to result in significant impacts and risks to the green turtle population at Scott Reef and
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the East Indian Ocean pygmy blue whale population visiting the possible foraging area at Scott Reef, both in isolation
and cumulatively. Refer to Section 4.2 for further details.

The outcomes of this further evaluation are summarised in Section 4.3.3 (light emissions), Section 4.2.4 (underwater
noise emissions) and Section 4.2.5 (unplanned vessel interactions). Additional controls (over and above the adopted
controls identified in the draft EIS/ERD) to eliminate or minimise these impacts and risks to pygmy blue whales and
marine turtles are described. This further evaluation has demonstrated the draft EIS/ERD impact and risk conclusions
remain appropriate.

In response to feedback from DAWE (refer Section 3.1), Woodside has reviewed and revised the environmental
objectives presented in the draft EIS/ERD to be more specific and measurable. These revised environmental objectives
are provided in Section 6. Woodside is committed to achieving these environmental objectives including those relating
to marine fauna.

Further details with respect to potential impacts to protected marine fauna and their management are provided in:

*  MF-2: Potential impacts to marine fauna as a result of light emissions (Section 5.24)
« MF-3: Potential impacts to marine fauna as a result of noise emissions (Section 5.25)
* MF-4: Vessel - fauna interaction (Section 5.26)

* MF-5: Potential impacts to marine turtles (Section 5.27)

* MF-6: Presences and abundance of blue whales in Project Area (Section 5.28)

* MF-7: Potential impacts to cetaceans (Section 5.29)

* MF-8: Potential impacts to sea snakes (Section 5.30)

* MF-9: Potential impacts to seabirds and migratory shorebirds (Section 5.31)

*  MF-10: New species of siphonophores (Section 5.32)

*  MF-11: Potential impacts to fish (Section 5.33).

5.24 MF-2: Potential impacts to marine fauna as a result of light
emissions

A number of submissions raised concerns with respect to light emissions from the proposed Browse Project
infrastructure and resultant potential impacts to marine fauna and in particular marine turtles.

The main receptors of concern with regards to light emission from the proposed Browse Project activities are marine
turtles, seabirds and migratory shorebirds. The draft EIS/ERD identifies that the Project Area overlaps areas identified
as:

* habitat critical to the survival of green turtles (Scott Reef-Browse Island genetic stock) (as identified in Recovery
Plan for Marine Turtles 2017-2027 (Commonwealth of Australia, 2017a)

» aBIA for internesting green turtles around Sandy Islet
* aBIA (known resting area) for little terns.

Section 4.2.5.3 describes a further evaluation of the project activities and potential impacts in isolation and
cumulatively, and the outcomes of a desktop lighting impact assessment. Based on the findings of this further
evaluation and updated impact assessment there is no change to the Magnitude and Impact Significanc e Level for
light emissions as presented in the draft EIS/ERD - i.e. the level of residual impact remains as Minor (D).

The impact assessment summary, with adopted and additional controls (applicable to all marine turtle species), and
revised environmental objectives are presented in