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Statement (EIS) is owned by the Commonwealth of Australia (referred to below as the Commonwealth).

Digital Data Sources

Data used in the maps contained in this EIS has been obtained from the following sources: Base map data including aerial
photography — NSW Department of Customer Services; Department of Infrastructure, Transport, Regional Development,
Communications and the Arts (DITRDCA); NSW Department of Planning and Environment (DPE); NSW Department of
Planning, Housing and Infrastructure (DPHI); GeoScience Australia; nearmap.com and Esri. Note Esri base map data is
sourced from Esri, HERE, Garmin, (c) OpenStreetMap contributors, Airbus, USGS, NGA, NASA, CGIAR, NCEAS, NLS, OS,
NMA, Geodatastyrelsen, GSA, GSI and the GIS user community. Other map data sources have been obtained from:
Australian Government DITRDCA; Commonwealth of Australia and Department of Climate Change, Energy,

the Environment and Water (DCCEEW) including DCCEEW National Flying-fox monitoring viewer spatial platform and
Find Environmental Data; Australian Government Data.gov.au; National Native Title Tribunal, NSW Department of
Customer Services; NSW DPE including DPE Important habitat maps for threatened species and Heritage Databases;
NSW Department of Planning; NSW DPHI; NSW Department of Education; NSW Government — Heritage NSW (AHIMS);
NSW Government, SEED The Central Resource for Sharing and Enabling Environmental Data in NSW; Navin Officer
Heritage Consultants Pty Itd; Airbiz; IRIS Visual Planning + Design; Environmental Risk Science Pty Ltd. and Todoroski Air
Sciences.

Disclaimer

This EIS has been prepared by, or on behalf of, the Commonwealth in accordance with the Environment Protection and
Biodiversity Conservation Act 1999 (Cth) and the Guidelines for the content of a Draft Environmental Impact Statement —
Western Sydney International Airport — Airspace and flight path design issued on 26 April 2022 and reflects the
preliminary flight paths. Some of the information is illustrative or conceptual only, includes statements as to future
matters which may not eventuate, and has been based on opinions and assumptions which may not be correct. The
actual flight paths, aircraft movements, noise contours and aircraft noise over specific addresses may be different to that
shown in the EIS.

The Commonwealth, its contractors and the respective data custodians make no representations or warranties as to the
accuracy or completeness of the data, maps, statements or other information (including from third party sources)
contained in this EIS. To the extent permitted by law, the Commonwealth, its contractors and the respective data
custodians disclaim any and all liability whatsoever arising directly or indirectly from anything done or omitted to be
done, or directly or indirectly from any use of, or reliance on, the data, maps, statements or other information contained
in this EIS by any person for any purpose.

To the extent permitted by law users of this EIS release the Commonwealth, its contractors and the respective data
custodians from any and all liability (including for negligence) arising directly or indirectly from any use of, or reliance on,
the data, maps, statements or other information contained in this EIS, by themselves or any other party.
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Creative Commons licence

With the exception of (a) the Coat of Arms; and (b) any third party material, and where otherwise stated, copyright in this
EIS is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Australia Licence
(CC BY-NC-ND Licence).
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The CC BY-NC-ND Licence allows you to copy and distribute this publication in any medium or format in unadapted form
only, for non-commercial purposes only, provided that you attribute the publication to the Commonwealth, and that you
abide by the other licence terms: https://creativecommons.org/licenses/by-nc-nd/3.0/au/.

Further information on the licence terms is available from https://creativecommons.org/licenses/by-nc-
nd/3.0/au/legalcode

This publication should be attributed in the following way:

© Commonwealth of Australia 2024.

Use of the Coat of Arms

The Department of the Prime Minister and Cabinet sets the terms under which the Coat of Arms is used. Please refer to
the Commonwealth Coat of Arms — Information and Guidelines publication available at http://www.pmc.gov.au.

Contact us

This EIS is available in hard copy (or) and PDF format. All other rights are reserved, including in relation to any
departmental logos or trademarks which may exist. For enquiries regarding the licence and any use of this EIS,
please contact:

Director — Creative Services

Communication Branch

Department of Infrastructure, Transport, Regional Development, Communications and the Arts
GPO Box 594

Canberra ACT 2601

Australia

Email: WSIflightpaths@infrastructure.gov.au

Website: www.WSlflightpaths.gov.au
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Chapter 10 Approach to impact assessment

The purpose of this chapter is to describe the approach to the impact assessment for the proposed airspace and
flight path design for the Western Sydney International (Nancy-Bird Walton) Airport (the project) in line with the
relevant requirements of the Airports Act 1996 (including the Airport Plan) and the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act).

The statutory framework applicable to the project incorporating the Environmental Impact Statement (EIS)
process is provided in Chapter 5 (Statutory context). The detailed methodologies are described in individual
technical papers and summarised in Chapter 11 to Chapter 23.

10.1 Introduction

Part C of this EIS presents the core of the impact assessment and covers the range of relevant effects associated with the
project for single runway operations across the 3 chosen assessment years (where relevant — refer to Section 10.5).

While an approval is not required under Part 3, Division 1 of the EPBC Act, the assessment of the project still needs to
consider the impacts on the ‘whole of the environment’, meaning the assessment is not limited to the consideration of
Matters of National Environmental Significance (MNES) (refer to EIS Guidelines (EPBC 2022/9143) section 7.3.3). The EIS
Guidelines for the project (refer to Appendix C (EIS Guidelines)) also require consideration of the World Heritage Advice
Note: Environmental Assessment (IUCN, 2013) (IUCN Guidelines). As the IUCN Guidelines have been superseded, the
assessment has also considered Guidance and Toolkit for impact assessments in a World Heritage Context

(UNESCO, 2022a).

10.2 Approach

The approach to impact assessment for this EIS has been to:

¢ identify key potential impacts and risks to be considered in the EIS for the project with consideration to the
‘whole of the environment’

e capture and address the relevant requirements of the Airports Act and the EPBC Act in the EIS, those in accordance
with the EIS Guideline requirements, “...a description of all of the relevant impacts of the action (including direct,
indirect, facilitated and cumulative), including the magnitude, duration and frequency of the impacts.”

Through this approach, key potential impacts for each key aspect were identified for consideration as part of detailed
impact assessments (technical papers), which may be in addition to those specified by the EIS Guidelines. A separate
assessment of impacts on World Heritage was conducted to specifically meet the IUCN Guidelines.

The assessment has also been informed by the following guidelines:

e Matters of National Environmental Significance, Significant impact guidelines 1.1 Environment Protection and
Biodiversity Conservation Act 1999 (Significant impact guidelines 1.1) (Commonwealth of Australia, 2013a)

e Actions on, or impacting upon Commonwealth land, and actions by Commonwealth agencies, Significant impact
guidelines 1.2 Environment Protection and Biodiversity Conservation Act 1999 (Significant impact guidelines 1.2)
(Commonwealth of Australia, 2013b).

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 10-1
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10.2.1 Impacts on MINES

Significant impact guidelines 1.1 provide a definition of ‘significant impact’ and identify a set of criteria for each MNES to
determine whether the project is likely to have such an impact. They also outline the approach to take where there is
scientific uncertainty about the potential impacts. A checklist of the 9 MNES, and correlating EIS chapter/s that provide
the assessment information is provided in Table 10.1.

Table 10.1  EPBC Protected Matters checklist

EPBC Act controlling provision Relevant EIS Chapters

Matters of national environmental significance

World Heritage properties Chapter 16 (Biodiversity), Chapter 17 (Heritage), Chapter 23
(Matters of National Environmental Significance).

National Heritage Places Chapter 17 (Heritage) and Chapter 23 (Matters of National
Environmental Significance).

Wetlands of International importance Chapter 16 (Biodiversity) and Chapter 23 (Matters of National
Environmental Significance).

Listed threatened ecological communities Chapter 16 (Biodiversity) and Chapter 23 (Matters of National
Environmental Significance).

Listed threatened species Chapter 16 (Biodiversity) and Chapter 23 (Matters of National
Environmental Significance).

Listed migratory species* Chapter 16 (Biodiversity) and Chapter 23 (Matters of National
Environmental Significance).

Great Barrier Reef Marine Park This aspect is not applicable as the project is located over 900 km
from the Great Barrier Reef Marine Park.

Nuclear action (including uranium mining) Not applicable as the project is located 83 km from a
Commonwealth marine area and there is no impact pathway from
the project to that area.

Commonwealth marine areas Commonwealth marine areas are located within 45 nm (83 km) of
the Airport Site. However, the project would not impact on a
Commonwealth marine area.

A water resource, in relation to coal seam gas This aspect is not applicable as the project does not include coal
development and large coal mining development  seam gas development or large coal mining development.

Other relevant protected matters

The environment of Commonwealth land Various Chapters in part C of the EIS, as the project provides flight
paths over the WSI site and other Commonwealth Land.

Commonwealth action This project relates to a Commonwealth action.
Commonwealth Heritage Places Chapter 17 (Heritage).
Listed marine species; Critical habitats; Chapter 16 (Biodiversity).

Commonwealth reserves — terrestrial; and
Nationally important wetlands

*listed under signed international conventions and agreements including Convention on the Conservation of Migratory Species of
Wild Animals (Bonn Convention), China-Australia Migratory Bird Agreement (CAMBA) and Japan-Australia Migratory Bird Agreement
(JAMBA)).
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Where an "action" under the EPBC Act does not trigger a need for approval under Part 3, Division 1 of the EPBC Act for
impacts on listed threatened species or ecological communities (or fall within one of several other exceptions in

section 197 of under the EPBC Act but may kill, injure, take, trade, keep or move a member of a listed threatened species
or ecological community, a member of a listed migratory species, or a member of a listed marine species in or on a
Commonwealth area, a permit may be required under Part 13 of the EPBC Act (refer to Chapter 16 (Biodiversity)).

10.2.2 Impacts on ‘whole of the environment’

Significant impact guidelines 1.2 consider the whole of the environment impacts to be the “total adverse impact of the
action in the entire context of the environment which will be impacted by the project, particularly those elements of the
environment which are sensitive or valuable.”

These guidelines are relevant to the project as they apply to:

e any person who proposes to take an action which is either situated on Commonwealth land or which may impact on
Commonwealth land

representatives of Commonwealth agencies who propose to take an action that may impact on the environment
anywhere in the world.

An ‘action’ includes a project, development, undertaking, activity, or series of activities.

The guidelines identify a set of criteria against the following aspects to determine whether the project is likely to have a
‘significant’ impact on the environment:

¢ landscapes and soils
e coastal landscapes and processes
e ocean forms, ocean processes and ocean life

e water resources

pollutants, chemicals and toxic substances
e plants

e animals

people and communities
e heritage.

A checklist with the specific significance criteria and correlating EIS chapter/s that provide the assessment information is
provided in Table 10.2. A summary assessment against each of the relevant significance criteria is provided in Chapter 25
(Conclusion).

Table 10.2  Whole of environment checklist
Impacts on landscapes and soils
Is there a real chance or possibility that the action will:
e substantially alter natural landscape features Chapter 15 (Landscape and visual amenity).

e cause subsidence, instability or substantial erosion This aspect is not applicable as the project does not
involve any ground-side works.

¢ involve medium or large-scale excavation of soil or This aspect is not applicable as the project does not
minerals? involve any excavation.
Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 10-3
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Environmental element

Impacts on coastal landscapes and processes

Is there a real chance or possibility that the action will:

alter coastal processes, including wave action,
sediment movement or accretion, or water circulation
patterns

permanently alter tidal patterns, water flows or water
quality in estuaries

reduce biological diversity or change species
composition in estuaries or

extract large volumes of sand or substantially
destabilise sand dunes?

Impacts on ocean forms, ocean processes and ocean life

Is there a real chance or possibility that the action will:

reduce biological diversity or change species
composition on reefs, seamounts or in other sensitive
marine environments

alter water circulation patterns by modification of
existing landforms or the addition of artificial reefs or
other large structures

substantially damage or modify large areas of the
seafloor or ocean habitat, such as sea grass

release oil, fuel or other toxic substances into the
marine environment in sufficient quantity to kill larger
marine animals or alter ecosystem processes

release large quantities of sewage or other waste into
the marine environment?

Impacts on water resources

Is there a real chance or possibility that the action will:

measurably reduce the quantity, quality or availability
of surface or ground water

channelise, divert or impound rivers or creeks or
substantially alter drainage patterns or

measurably alter water table levels?

Pollutants, chemicals, and toxic substances

Is there a real chance or possibility that the action will:

10-4

generate smoke, fumes, chemicals, nutrients, or other
pollutants which will substantially reduce local air
quality or water quality

result in the release, leakage, spillage, or explosion of
flammable, explosive, toxic, radioactive, carcinogenic,
or mutagenic substances, through use, storage,
transport, or disposal

Relevant EIS chapters

Not applicable as the WSI runway is located
approximately 41 kilometres (km) from the coast.

This aspect is not applicable as the WSI runway is located
approximately 41 kilometres (km) from the coast.

Indirect impacts on the environment from, for example,
fuel jettisoning (fuel dumping), are assessed as per the
pollutants, chemicals and toxic substances criteria further
below in this table.

Risks to water quality due to aircraft operations
(e.g. through fuel jettisoning) has been considered in
Chapter 13 (Aircraft hazard and risk).

Chapter 12 (Air quality and greenhouse gas).

Chapter 13 (Aircraft hazard and risk)
Chapter 16 (Biodiversity)
Chapter 20 (Human health).
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Environmental element Relevant EIS chapters

* increase atmospheric concentrations of gases which
will contribute to the greenhouse effect or ozone
damage

e substantially disturb contaminated or acid-sulphate
soils?

Impacts on plants

Is there a real chance or possibility that the action will:

¢ involve medium or large-scale native vegetation
clearance

¢ involve any clearance of any vegetation containing a
listed threatened species which is likely to result in a
long-term decline in a population or which threatens
the viability of the species

¢ introduce potentially invasive species

¢ involve the use of chemicals which substantially stunt
the growth of native vegetation

¢ involve large-scale controlled burning or any controlled
burning in sensitive areas, including areas which
contain listed threatened species?

Impacts on animals
Is there a real chance or possibility that the action will:

e cause a long-term decrease in, or threaten the viability
of, a native animal population or populations, through
death, injury or other harm to individuals

e displace or substantially limit the movement or
dispersal of native animal population

e substantially reduce or fragment available habitat for
native species

¢ reduce or fragment available habitat for listed
threatened species which is likely to displace a
population, result in a long-term decline in a
population, or threaten the viability of the species

¢ introduce exotic species which will substantially
reduce habitat or resources for native species

e undertake large-scale controlled burning or any
controlled burning in areas containing listed
threatened species

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design

Chapter 12 (Air quality and greenhouse gas).

This aspect is not applicable as the project does not
involve any disturbance of soils.

This aspect is not applicable as the project is limited to
airspace and does not involve any of these activities that
may impact on plants. Chemical use would be limited to
that required to operate aircraft. It is not anticipated that
this use would stint the growth of native vegetation.

Chapter 16 (Biodiversity).

This aspect is not applicable as the project does not
involve any ground-side works that may introduce exotic
species.

Not applicable as the project does not involve any
large-scale controlled burning.
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Environmental element Relevant EIS chapters

Impact on people and communities
Is there a real chance or possibility that the action will:

e substantially increase demand for, or reduce the
availability of, community services or infrastructure
which have direct or indirect impacts on the
environment, including water supply, power supply,
roads, waste disposal, and housing

o affect the health, safety, welfare or quality of life of the
members of a community, through factors such as
noise, odours, fumes, smoke, or other pollutants

e cause physical dislocation of individuals or
communities

¢ substantially change or diminish cultural identity,
social organisation or community resources

Impacts on heritage
Is there a real chance or possibility that the action will:

e permanently destroy, remove or substantially alter the
fabric (physical material including structural elements
and other components, fixtures, contents, and objects)
of a heritage place

¢ involve extension, renovation, or substantial alteration
of a heritage place in a manner which is inconsistent
with the heritage values of the place

¢ involve the erection of buildings or other structures
adjacent to, or within important sight lines of, a
heritage place which is inconsistent with the heritage
values of the place

¢ substantially diminish the heritage value of a heritage
place for a community or group for which it is
significant

e substantially alter the setting of a heritage place in a
manner which is inconsistent with the heritage values
of the place

e substantially restrict or inhibit the existing use of a
heritage place as a cultural or ceremonial site?

10-6

Chapter 13 (Aircraft hazard and risk)
Chapter 18 (Social)
Chapter 20 (Human health).

Chapter 11 (Aircraft noise)

Chapter 12 (Air quality and greenhouse gas)
Chapter 13 (Aircraft hazard and risk)
Chapter 18 (Social)

Chapter 20 (Human health).

Chapter 14 (Land use)
Chapter 18 (Social).

Chapter 17 (Heritage)
Chapter 18 (Social).

Chapter 17 (Heritage)

Chapter 23 (Matters of National Environmental
Significance).
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10.3 Impact scoping

The first step of the impact assessment process was to identify the key aspects of the environment that would be subject
to detailed assessment as part of the EIS.

The scope of relevant aspects was informed by:
¢ the requirements of Condition 16 of the Airport Plan
e EIS Guidelines for the project as presented in Appendix C

e preliminary environmental assessments conducted as part of the design process to date (see Chapter 6
(Project development and alternatives))

e the ‘environmental context’ of the project as described in the Significant Impact Guidelines 1.2
® previous assessments for runway approvals.
The key aspects for this EIS were determined to be:
e aircraft noise
e air quality and greenhouse gas (air pollution)
e aircraft hazards and risk
e land use
¢ landscape and visual amenity
e biodiversity (impacts to fauna)
¢ heritage (Aboriginal and historic, including the GBMA)
e people and communities, covered under:
— social
— economic
— human health
e cumulative impacts
e MNES (including World heritage and National heritage values).

The key aspects identified by the EIS Guidelines were informed by the referral (EPBC 2022/9143), which was submitted to
support the requirements of Section 161 of the EPBC Act and Condition 16 of the Airport Plan in 2021.
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10.4 Impact assessment method

10.4.1 Defining the study area

In accordance with Significant impact guidelines 1.2, the first step to setting the environmental context was to consider
the components or features in the area where the action would take place. This informed the definition of the study area.

At its broadest extent, the action would take place in the WSI-specific aviation airspace contained within the
north-western quadrant of the Sydney Basin. This is defined generally from Runway 05 / 23 to joining the enroute airways
beyond WSI’s terminal airspace control area, often referred to as the terminal manoeuvring area. The terminal
manoeuvring area is a notionally circular configuration centred on the Airport Site. For the purposes of this EIS, the
assessment considers the potential for effects notionally out to around 45 nautical miles (nm) (83 kilometres (km)) along
each flight path from WSI.

The lateral and vertical geographical extent of the study area adopted for the EIS varied according to the matter assessed
as specified in each EIS chapter and accompanying technical paper.

For certain matters the study area was divided into components to assess the components or features of the
environment most likely to be impacted.

10.4.2 Defining the existing environment

Identification and assessment of baseline environmental values and conditions provides the foundation against which
potential impacts are assessed. The approach to describing and defining the existing environment was specific to each
impact assessment and was undertaken in accordance with relevant guidelines and best practice. Specific sources of
baseline information included:

e maps and aerial photographs of both historical and contemporary features

e data collected from surveys and sampling on the Airport Site and in the defined study area, including background
noise levels, historical records of fauna, landscape character; etc

e documentary information from a wide variety of sources, including historical and contemporary records
e previous studies and literature, database searches, consultation findings and modelling.

The existing environment is described in detail in the technical papers and summarised in Chapter 11 through to
Chapter 23. Limitations in the available baseline data is identified in technical papers and the summary provided in
the EIS.

10.4.3 Identifying potential impacts

In accordance with the Significant Impact Guidelines 1.2, the project was considered at its broadest scope to identify its
potential direct and indirect impacts according to each assessment topic. Facilitated impacts, as a result of airspace
changes required for other airspace users has also been assessed within this EIS (Chapter 21 (Facilitated impacts)).

In terms of on-site versus off-site impacts, in the context of WSI, the impacts from the project are all ‘off-site’ with
on-airport impacts accounted for in the 2016 EIS. The term ‘on site’ is not relevant to the project.

An assessment of cumulative impacts was also required to identify whether the project, which would take place in an
airspace that is already impacted, may nevertheless have a significant impact on the environment if cumulative impacts
are increased to unacceptable levels, for example, through the release of pollutants or due to changes in noise levels in
relation to on-ground sources such as road, rail and industry. The assessment of cumulative impacts is described in
Chapter 22 (Cumulative impacts).

Consideration was given to all adverse and beneficial impacts that could reasonably be predicted to follow from the
project, whether these impacts are within the control of the person proposing to take the action (the DITRDCA) or not.
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10.4.4 Determining the assessment type

Potential impacts were assessed using a (predominantly) qualitative or quantitative approach, depending on the nature
of the issue and the requirements of relevant guidelines and policies, including those referred to in the EIS Guidelines.
These can be defined as follows:

¢ A quantitative assessment refers to a process of data analysis that can be counted or measured and allocated a
numeric value. It relies on having a suitable data sample size and definitive data trend or outcome, and in the context
of an airspace change proposal, a measurable output that can be clearly used to assess the level of change against
standard criteria.

e A qualitative assessment is subjectively focused, and data is typically unstructured or semi-structured. Such data has
potentially more variation or smaller data sample sizes, and in the context of facilitated change may rely on the
application of precedence and generic supporting tools.

The impacts have been assessed assuming that a number of design features are incorporated into the project to minimise
the potential for impacts. These features form part of the baseline project for which approval is sought.

10.4.4.1 Significance assessment

To assess significance or compliance for each assessment topic, the following steps were followed:

e define the criteria to evaluate the significance of any impact or performance against relevant guideline criteria
(for example, published limits or thresholds)

¢ define the potential impacts of the project using the project description (see Chapter 7 (The project)), which
incorporates the standard mitigation (that is, statutory compliance and measures incorporated in the design)

e assess the significance (or compliance) using a framework appropriate for each assessment topic

¢ where a significant impact is identified, which may be associated with a non-compliance against standard guideline
values, consider additional mitigation measures to reduce the severity and/or likelihood of the impact, where feasible
and safe to do so.

In the case of aircraft noise, a suite of metrics that describe aircraft noise, designed to be meaningful and understandable
to both residents and decision-makers, allowing all stakeholders (airlines, airports, communities, regulators, consultants)
to understand the likely resulting noise environment. As outlined in Chapter 11 (Aircraft noise), while there are no
legislative criteria for the evaluation of aircraft noise in Australia, accepted industry practice is to consider changes within
ANEC, N70 24-hours, N60 night and N60 24-hours.

10.4.5 Unknown and unpredictable impacts

Potential environmental impacts of the proposed action have been appropriately identified at this stage of the design
development (Phase 2 — Preliminary design). Impacts relating to the majority of issues are well understood and any
uncertainties are documented where relevant in individual impact assessments within Chapters 11 to Chapter 23 of the
EIS. The application of comprehensive mitigation and management measures and continuous improvement through
review of the performance of environmental controls would be implemented (see Chapter 24 (Mitigation and
management)). Cumulative impacts associated with the project and the range of screened projects outlined in Chapter 22
(Cumulative impacts) are likely to be partially unpredictable due to the complexity and uncertainty of the exact timing
associated with these developments. However, mitigation measures outlined in Chapter 24 have been developed to
manage the cumulative impacts of project interfaces and mitigate uncertainty over these impacts.

10.4.6 Mitigation, management and residual impacts

Mitigation and management measures were identified to minimise or avoid those impacts identified where significant
impacts were identified, where it is safe and feasible to do so. The consideration of residual impacts following
implementation of available mitigation is provided in each of the subject matter chapters in the EIS and in Chapter 25
(Conclusion).
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10.5 Assessment years and scenarios

The assessment of potentially significant impacts requires a comparison to be made between the likely environmental
conditions that will result under the project (that is, due to the introduction of new flight paths, airspace management
concepts and procedures to facilitate aircraft arriving and departing WSI’s single runway system) relative to existing
conditions.

10.5.1 Assessment years

For this EIS, particular years have been selected as points in time for assessing any future significant environmental
impacts in the short- and long-term. These years are all tied to Stage 1, and the reasons for their selection are given
below:

1. 2033 —representing the early years of airport operation, when single runway operations handle up to 10 million
annual passengers and around 81,000 air traffic movements per year.

2. 2040 - representing an interim year of operation, when single runway operations handle around 15 million annual
passengers and around 107,000 air traffic movements per year. This assessment year is assessed only for the
assessment of aircraft noise to provide further information on the change in aircraft noise over time.

3. 2055 - representing impacts as the single runway approaches capacity, when single runway operations handle around
37 million annual passengers and around 226,000 air traffic movements per year.

Based on forecast schedules, these assessment years, and their approximate service capacity in terms of millions of
annual passengers (MAPs) and air traffic movements (ATMs) per year (including freight operations) are depicted in
Figure 10.1.

Assessment Year 1

2040 2055

pd ~Q

g

54 Q

| ( 1
I [ \
Early Years Interim Year Capacity
10 MAP 15 MAP 37 MAP
81,000 ATMs 107,000 ATMs 226,000 ATMs
Figure 10.1 WSI assessment years
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10.5.2 Assessment scenarios

The 3 runway modes of operation are presented in Chapter 7 (The project) - runway modes 05, 23 and reciprocal runway
operations (RRO). Chapter 7 (The project) also includes the criteria that need to be met for the application of RRO.
Runway availability and then runway usage would depend on a number of factors, including the selection criteria for each
runway mode of operation, the meteorological conditions and the time of day. The selected operating scenarios used in
noise modelling were:

¢ ‘No preference’, meaning that runway use was determined based on prevailing wind direction, resulting in balanced
usage (approximately 50 per cent on both Runway 05 and Runway 23) in terms of runway direction and runway end
exposure. This indicated that both runway ends are exposed to a similar proportion of arrivals and departures on an
annualised basis

e ‘Prefer Runway 05’, meaning that the use of Runway 05 (day) and RRO (night) is preferred
e ‘Prefer Runway 23’, meaning that the use of Runway 23 (day) and RRO (night) is preferred.
For this EIS, the implications of noise exposure due to the inability to apply RRO is modelled using No preference.

The terms ‘prefer’ or ‘preference’ was given to where, if wind conditions, and traffic demand allows, a particular runway
mode of operation (mode) would be used to move aircraft as efficiently as possible while reducing the noise impact over
certain residential areas. Further details on operating scenarios used for modelling is provided in Chapter 11

(Aircraft noise).

For assessments that use the results of the aircraft noise assessment, the composite noise contours for 2033 and 2055
have been used (meaning the composite of the noise results from each operating scenario for each assessment year).
This provides the expected ‘worst case’ noise exposure of communities.

10.5.3 Facilitated changes

There are required airspace changes prior to the opening of WSI as described in Chapter 8 (Facilitated changes).
The assessment of these changes has applied the traffic forecast growth for Sydney (Kingsford Smith) Airport,
Bankstown Airport and Camden Airports as presented in Chapter 4 (Project setting), and typically represent the
year 2030.
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Chapter 11 Aircraft noise

Summary of key findings

This chapter presents a summary of the nature and extent of likely short-term (year 2033), mid-term (2040) and
long-term (year 2055) aircraft noise impacts associated with the preliminary airspace and flight path design

(the project). It presents a comprehensive suite of noise metrics and supporting information to help all
stakeholders understand the potential implications of single runway operations at Western Sydney International
(Nancy-Bird) Airport (WSI).

Individuals interested in information about preliminary flight paths and aircraft noise can refer to this chapter,
Chapter 7 (The project) and Technical paper 1: Aircraft noise (Technical paper 1). The online Aircraft Overflight
Noise Tool is available online at https://www.wsiflightpaths.gov.au/. This tool shows preliminary flight paths and
expected noise impacts on the community.

The findings of the assessment in relation to social amenity, world heritage and National heritage values and
human health have been considered in Chapter 18 (Social), Chapter 23 (Matters of National Environmental
Significance) and Chapter 20 (Human health) respectively.

Nature of noise

Individuals show varying sensitivity to noise. The Environmental Impact Statement (EIS) assessment of aircraft
noise is based on measures outlined in AS 2021:2015 Acoustics — Aircraft noise intrusion — building siting and
construction (AS 2021), the National Airports Safeguarding Framework (NASF) and Commonwealth Department of
Transport and Regional Services (2000) ‘Expanding ways to describe and assess Aircraft noise’. These guidelines
emphasise the challenge of communicating the complex nature and extent of aircraft noise and advocate using
several different measures to aid interpretation of predicted noise exposure levels. While this EIS has used a range
of measures for describing noise exposure, it is important to note that aircraft noise impacts could also be
experienced by individuals outside the areas depicted by the various noise exposure contours. Individuals and
communities newly exposed to aircraft noise are likely to show an enhanced sensitivity to changes in the noise
environment.

Background and method

The aircraft noise study area (study area) was comprised of a nominal 45 nautical miles (nm) (83 kilometre (km))
radius from WSI to capture the areas most likely to be affected by noise from aircraft using the preliminary flight
paths. The assessment considered the likely impacts of aircraft overflights over the 3 assessment years: 2033,
2040 and 2055 to reflect the change in noise impact as airport traffic increases.

In practice, noise impact will also depend on the WSI operating strategy adopted by air traffic control. The

5 proposed runway modes of operation as presented in Chapter 7 (The project) were the basis of runway
operating scenarios which were modelled to generally cover the geographical extent of potential impacts of
aircraft noise. Results were generated as a suite of information including charts, contour maps and tables and then
analysed to assess and compare the significance of the projected noise exposure results.

The noise impact assessment undertaken for this EIS has adopted a conservative approach by assessing and
modelling aircraft types based on those currently in service, without taking account of any future reductions in
aircraft noise emissions which may occur over time due to technological advancements. The assessment excludes
any considerations of overflight by existing operations at Sydney (Kingsford Smith) Airport, Bankstown and
Camden Airports or RAAF Base Richmond.
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Existing environment

Most parts of the Sydney Basin including Western Sydney currently experience some level of daily aircraft
overflight. Aircraft noise from existing Sydney Basin operations is audible but has not been quantified as part of
this assessment. The Sydney Basin is also overflown by aircraft transiting from outside the area to a mix of
domestic and international destinations. These operations have not been considered in the assessment, but were
perceptible based on the ambient noise monitoring presented to support this assessment.

There are a variety of acoustic environments within the WSI study area, ranging from urban areas such as
Penrith’s central business district (CBD), to rural areas that are largely removed from human-induced noise and
the natural environments of the Greater Blue Mountains Area (GBMA).

Consideration through design

Increased levels of overflight of areas in proximity to WSI and under its preliminary flight paths is an unavoidable
consequence of the introduction of new aircraft operations at WSI.

Preliminary airspace design development has been guided by Condition 16 and the 12 airspace design principles
of the Airport Plan as detailed in Chapter 6 (Project development and alternatives). The impact of aircraft noise on
the surrounding community has been minimised to the extent practical by directing aircraft away from overflying
populated areas and visually sensitive areas where possible (whilst prioritising operational safety).

The assessment assumes the use of continuous descent approaches, which minimise the use of engine thrust by
pilots. Continuous descent operations are used at a variety of other airports and are embodied in the preliminary
airspace design provided by Airservices Australia.

Impact assessment
The key findings from the assessment may be summarised as follows:

e as the single runway approaches capacity in 2055, over a 24-hour period, between 7,000 to 12,200 residents
may experience 5 or more aircraft noise events above 70 dB(A) which can lead to in an indoor sound level of
60 dB(A) when windows are opened (enough to disturb conversation). The number of residents affected by
different levels of aircraft noise depends on the runway operating scenario adopted. Comparison of the 3 key
scenarios indicates that while there is limited variability of noise exposure levels in close proximity to WSI, the
choice of runway operating strategy has a more pronounced effect on communities further away

¢ the use of an alternative suite of proposed WSI day and night flight paths results in a level of respite and noise
being shared to some areas impacted by the proposed higher traffic volumes of WSI day operations and a
significant reduction in dwelling and population counts during WSI night operations, particularly when the
Reciprocal Runway Operation (RRO) mode can be applied

e residential and rural-residential areas to the immediate north-east and south-west of WSI, located on
extended runway alignment, and close to the preliminary arrival flight paths and initial departure turns will be
subjected to a significant and unavoidable level of noise exposure.

The changes to noise impacts as a result of the refinements to the preliminary flight path design have been
considered when finalising the EIS. The change in impact would be negligible to minor for some refinements. The
introduction of the RRO noise abatement procedure (RRO-NAP) and the reallocation of aircraft from Runway 23
Departure Northeast Night (RRO) flight path to the Runway 23 Departure Southeast Night (RRO) flight path would
result in a noticeable change to the noise contours, particularly the N60 night contours, as presented in the

Draft EIS.

Options for noise mitigation

Increased exposure to aircraft noise in areas in the vicinity of WSI and under the arrival and departure flight paths
will be an unavoidable consequence of aircraft operations at WSI.

Approaches to mitigating aircraft noise generally focus on reducing noise emissions from the aircraft themselves,
planning flight paths and airport operating modes in a way that minimises potential noise and environmental
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impacts (the focus of this EIS), and implementing land use planning or other controls to ensure that future
noise-sensitive uses are not located in noise-affected areas.

External to the design, New South Wales (NSW) Government planning controls have been in place for several
decades and have to the extent practical prevented incompatible noise sensitive developments around WSI. It is
expected that future land use planning around the proposed airport would be influenced by final long-term
Australian Noise Exposure Forecast (ANEF) contours once flight paths and operating modes are finalised and
approved.

Subject to relevant considerations such as aircraft safety, all practicable opportunities for mitigating noise impacts
will be considered in finalising the flight paths and aircraft operating procedures for the proposed airport.

Various operating strategies for managing aircraft noise will have differing impacts on different populations,
particularly at night, when greater airspace flexibility and lower demand permits the use of different runway
modes of operation and flight paths. This could be achieved by prioritising, when operationally possible,
night-time flights over wedges of low-density rural land and natural areas to the south-west, west and south of
WSI. However, it is noted that these areas could be more noise sensitive than urban areas experiencing similar
levels of noise exposure.

11.1 Introduction

This assessment considers noise produced by aircraft during departure and arrival at WSI aircraft noise). Aircraft noise
includes the noise generated.

On departure:

e from the point at which an aircraft commences its departure roll

e proceeds along the runway to the point of leaving the ground

¢ climbs into the air and departs the vicinity of WSI up to an altitude of around 20,000 feet (ft) (6 km).

On arrival:

e from the point at which an aircraft approaches the vicinity of WSI at an altitude of around 20,000 ft (6 km)
e descends to the runway

e touches down

¢ slows down along the runway to the point of exiting onto a taxiway

e uses reverse thrust if that is required to slow the aircraft down on the runway.

The separation of these noise sources from other on-ground sources such as engine ground start-ups and runs, aircraft
taxiing and aircraft at the terminal is consistent with the noise classification in the Airports (Environment Protection)
Regulations 1997. Ground-based noise from such sources was considered in the Western Sydney Airport — Environmental
Impact Statement (2016 EIS) and is outside the scope of this assessment.

The full assessment is provided in Technical paper 1. The preliminary flight paths are provided in Chapter 7 (The project)
and their development and finalisation is described in Chapter 6 (Project development and alternatives).

There are adjustments required to Sydney Basin operations prior to the opening of WSI in 2026 to facilitate its new
flightpaths and airspace. These are described in Chapter 8 (Facilitated changes) and associated impacts (including aircraft
noise) are assessed in Chapter 21 (Facilitated impacts).

Cumulative impacts, including the changes to noise levels arising from the project in relation to on-ground noises such as
road, rail and industry are described in Chapter 22 (Cumulative impacts).
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11.1.1 Assessment years

The assessment years for aircraft noise exposure are:

1. 2033 —representing the early years of airport operation, when single runway operations handle up to 10 million
annual passengers and around 81,000 air traffic movements per year

2. 2040 - representing an interim year of operation, when single runway operations handle around 15 million annual
passengers and around 107,000 air traffic movements per year

3. 2055 - representing aircraft noise impacts as the single runway approaches capacity, when single runway operations
handle around 37 million annual passengers and around 226,000 air traffic movements per year.

These assessment years informed the selection of operational scenarios for consideration as discussed in Section 11.5.6.

In each year, noise exposure is predicted for the day period (5:30 am to 11 pm) and night period (11 pm to 5:30 am). The
reasoning for these hours of operation is provided in Chapter 7 (The project) and explained further in the context of other
noise metrics in Section 11.5.5.

11.2 Understanding aircraft noise

11.2.1 Nature of noise

Sound is a vibration that propagates as an acoustic wave through the air. It is transmitted to the human ear where such
waves are received and processed by the brain as a sound or noise.

The loudness of a sound depends on its sound pressure level, which is expressed in decibels (dB). Most sounds we hear in
our daily lives have sound-pressure levels in the range of 30 dB(A) and 90 dB(A), where (A) is an adjusted dB reading
(A-weighted sound level) to account for the varying sensitivity of the human ear to different frequencies of sound.

The daytime background indoor sound level in a typical home is about 40 dB(A) and the average noise level of
conversation is about 60 to 65 dB(A). Typical aircraft noise levels measured by Airservices Australia’s Noise and Flight Path
Monitoring System (NFPMS) are between 65 dB(A) and 95 dB(A), collected daily from noise monitors strategically located
around communities close to Australian airports (refer to Section 11.8.2.3).

Figure 11.1 shows the A-weighted decibel (dB(A)) noise levels for a range of common situations and the comparison with
spot aircraft departure noise levels for a typical aircraft (A320-200/B737-800).

Two to 3 decibels is the minimum change in sound level that most people can detect, while every 10 dB(A) increase in
sound level is perceived as a doubling of loudness. Additionally, individuals may perceive the same sound differently and
may be more or less affected by a particular sound.

The frequency of a sound is what gives it a distinctive pitch or tone — the rumble of distant thunder is an example of a low
frequency sound and a whistle is an example of a high frequency sound. The human ear is more sensitive to high
frequency sounds.

Most environmental sounds contain a broad range of frequencies. While middle to high frequency sounds tend to annoy
most people, low frequency noise from aircraft-induced rattling, rumbling or vibration can also cause annoyance. Sound
waves travel out equally in all directions from their source. This is like the way ripples travel when a rock is thrown into a
calm pond. As soundwaves travel away from a source, they become less intense as the energy is spread out over an
ever-increasing area and absorbed by the atmosphere. Higher frequencies are absorbed at shorter distances, while lower
frequencies can travel further before they are absorbed. As a result, an aircraft can sound different depending on how far
away it is flying. For example, a distant jet aircraft is often heard as a low frequency rumble. The amount of noise created
varies according to the way in which an aircraft is flown, even for identical aircraft.
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Figure 11.1 Indicative A-weighted decibel noise levels in typical situations
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Experience has shown that many factors can influence an individual’s response to aircraft noise, including:

¢ the specific characteristics of the noise (for example, the frequency, intensity and duration of noise events) and the
time-of-day noise events occur

e background noise levels, and whether background noise is natural, industrial, desirable (for example, bird song) or
undesirable (for example, road traffic)

e their personal circumstances and expectations about the number, frequency, loudness and timing of noise events

¢ their individual sensitivities and lifestyle (for example, whether they spend a lot of time outdoors, work from home or
sleep with a window open)

e their reaction to a new noise source (in the case of a new airport or new runway) or to changed airport operational
procedures

e their understanding of whether the noise is avoidable and their notions of fairness, and

e their attitudes towards the source of the noise (for example, general views about aviation activities and airports).

11.2.2 Sources of aircraft noise

Aircraft noise is the sound emitted through the operation of aircraft, as depicted in Figure 11.2. It is induced primarily by
the engines (or propellers) and when air passes over the fuselage (the aircraft’s body) and its wings. This causes friction
and turbulence, which make noise. This is exacerbated when the landing gear, and control surfaces (such as ailerons and
elevators) are in use.

Arrivals & Final Approach
(Airframe & engine noise)

/ 0 — Slats r ;
% Flaps y
_'1:/‘ Spoilers W | :

Aileron — ="
= - - .'/'.
Aircraft During Flight l‘?
(Engine noise)
C — Elevator
\
Departure & Climb-Out
(Engine noise) '\
Figure 11.2  Aircraft noise sources
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The level of noise heard from a plane during take-off, landing and during flight can vary. Aircraft noise is influenced by a
range of factors, including:

e type and size of aircraft

e the weather, including season, wind and cloud cover
¢ the height of an aircraft above the terrain

e changes in engine thrust.

Generally, noise from departing aircraft is louder than from that of an arriving aircraft. Long range heavy, widebody jet
aircraft such as the Boeing B747 with a full payload (including fuel) climb more slowly than smaller jet and non-jet aircraft
and therefore can be heard at higher noise levels for longer. On approach, arriving aircraft are operating at a lower
altitude further out from the Airport Site which may cause noise impacts at large distances from the runway. On landing,
aircraft apply lower engine power (thrust) settings and are likely to be less noisy than on departing.

11.3 Legislative and policy context

There are no legislative criteria for the evaluation of aircraft noise in Australia. The relevant legislation, standards and
assessment guidelines considered for the noise assessment include:

e Airports Act 1996 (Cth) (Airports Act), specifically Condition 16 of the Airport Plan

¢ Air Navigation (Aircraft Noise) Regulations 2018

e Annex 16: Environmental Protection — Volume | Aircraft Noise (International Civil Aviation Organization (ICAQ))
(ICAO, 2017)

e AS2021:2015 Acoustics — Aircraft noise intrusion — building siting and construction (AS 2021:2015)
(Standards Australia, 2015)

e ANEF system (endorsed by Airservices Australia)

e Balanced Approach to Aircraft Noise Management (ICAO Balanced Approach) (ICAO, 2010)
e Civil Aviation Safety Authority (CASA) regulatory standards

e Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

e Environmental Management of Changes to Aircraft Operations standard (NOS) — AA-NOS-ENV2.100 Version 18:
Effective 1 July 2022) (Airservices Australia, 2022b)

e National Airports Safeguarding Framework principles and guidelines (NASF Guidelines) (Department of Transport,
Regional Development, Communications and the Arts (DITRDCA, 2012)

e NSW Noise Policy for Industry (NSW EPA, 2017)
e State Environmental Planning Policy (Precincts — Western Parkland City) 2021 (NSW) (Western Parkland City SEPP)

¢ Sydney (Kingsford Smith) Airport and Associated Airspace — Long Term Operating Plan (LTOP) (Airservices Australia,
1996).

The assessment was designed to address the EIS Guidelines and have due regard to the requirements of

Airservices Australia’s NOS. The relevance of the Airports Act and the EPBC Act to the project is described in Chapter 5
(Statutory context) and the application of international and Australian national standards and recommended practices is
explained throughout the assessment. The ICAO Balanced Approach is of relevance as outlined in the following section.
The responsibilities for aircraft noise as per Section 11.3.2 provides the broader context for managing airport related
noise at civilian airports.
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11.3.1 ICAO Balanced Approach to Aircraft Noise Management

As outlined in Table 11.1, ICAO is a specialised agency of the United Nations and is responsible for establishing the global
regulatory framework for the safety of international civil aviation. This includes minimising the adverse environmental
effects of civil aviation activities, including aircraft noise. The ICAO Balanced Approach was adopted in 2001 and consists
of 4 principal elements as presented in Figure 11.3.

Aircraft noise certification and
X Reduction of noise at source international standards and recommended
practices (SARPs) for aircraft noise

JAN

Q Land using planning Compatible land use planning in the
M and management vicinity of airports

Controlling the use of runways and flight
paths adjusting procedures for take-off,
approach and landing

Noise abatement
operational procedures

N

D - :
&I Operational restrictions Restnctlgrr:eoor} ggzgz;zpes and

Figure 11.3 ICAQ’s Balanced Approach to Aircraft Noise Management

The ICAO Balanced Approach identifies the noise occurrences at a specific airport and analyses various measures
available to reduce noise which can be classified into the 4 principal elements. The goal is to address noise problems at
each airport individually. This is done by using objective and measurable criteria to identify and select the most
cost-effective noise-related measures that will achieve maximum environmental benefit (ICAO, n.d.).

The 4 principal elements are further explained in Section 11.8.2. Of these, the first principal element — reduction of noise
at source —is relevant to the noise assessment as described in Section 11.3.1.1) and the third principal element — noise
abatement procedures — is relevant to the operation of WSI as described in Section 11.8.2.2. The second and fourth
principal elements are not directly relevant to this assessment.

Further information on the ICAO Balanced Approach is found in Section 7.1 of Technical paper 1.

11.3.1.1 Reduction in noise at source

The Air Navigation (Aircraft Noise) Regulations 2018 enact the ICAO noise emissions control standards for aircraft using
airports in Australia.

Most operations at WSI are likely to be short haul domestic and regional routes served by narrow-body (single aisle,
twin engine) jets from the Airbus 320 and Boeing 737 families. Over the past 60 years, aircraft have reduced their noise
output by around 75 per cent when compared to the first-generation jet aircraft like the Boeing B707 and B727 jets. It is,
however, difficult to predict future reductions in aircraft noise exposure from low noise variants because this is primarily
the role of original equipment manufacturers, for example, Airbus and Boeing.
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Aircraft types assessed and modelled for this EIS are based on those currently in service. This is considered a conservative
approach, as even without further technological advances, it is reasonable to assume that aircraft projected noise levels
around WSI would decrease over time as quieter new generation aircraft make up a greater proportion of the fleet mix.

Key future trends in aircraft type and movements at WSI are summarised in Chapter 2 (Strategic context and need) and
further information on improvements in aircraft technology is provided in Section 11.4 of Technical paper 1.

11.3.2 Responsibilities for aircraft noise

Several organisations manage aircraft noise as summarised in Table 11.1. These include those who regulate and set
standards for aircraft noise, manage noise through aircraft design or fleet management, or control the impact of noise
through land use planning.

Table 11.1  Responsibilities for managing airport related noise at civilian airports

Organisation Summary of responsibilities on aircraft noise
Regulators
ICAO e Works with member states, including Australia, to develop international standards and
recommend practices for national aviation regulations.
e Sets strict aircraft noise standards which aircraft built today are required to meet.
CASA e Must maintain, enhance and promote the safety of civil aviation under the Civil Aviation

Act 1988.
e Must exercise its powers to ensure that the environment is protected from the effects of,
and associated with, the operation and use of aircraft.
Airservices Australia e Responsible for managing the aircraft movements at WSI.

e Under the Air Services Act 1995, must exercise its powers and perform its functions in a
manner that ensures that, as far as is practicable, the environment is protected from the
effects of, and the effects associated with, the operation and use of aircraft.

This includes the requirement to:
e prepare and publish noise abatement procedures

e publish information on aircraft movements, runway and track usage and noise impacts
using a range of noise descriptors

e conduct noise monitoring in communities surrounding Australian airports

* manage noise complaints and enquiries through the Noise Complaints and Information
Service (NCIS).

Australian Conducts independent reviews of Airservices Australia management of noise-related
Government: Aircraft  activities. Reviews include those related to:

Noise Ombudsman e community consultation processes for aircraft noise

ANO

( ) ¢ the presentation and distribution of noise-related information.

Minister for Has specific responsibilities relating to the management of overflight noise, for example, the
Infrastructure, development of national airspace and air traffic management policies.

Transport, Regional
Development and
Local Government
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Organisation Summary of responsibilities on aircraft noise

Aircraft fleet management

Aircraft and engine Design and manufacture new aircraft that comply with ICAO noise standards.
manufacturers

Airlines and aircraft Responsible for maintaining aircraft fleets and engines that meet ICAO noise standards and
operators implementing noise abatement principles for flight operators, where applicable.

Land use control

Airport Lessee e |sthe airport lessee and operator.
Company (ALC) — .
Western Sydney

Airport Company

Limited (WSA Co).

Required to prepare the WSI masterplan, including publication of an ANEF and an
environment strategy to manage noise impacts.

State government Regulate land use planning and development in the vicinity of airports.
and local councils

Community forums

Community Aviation Supports effective engagement between Airport and Commonwealth, State and Local
Consultation Group government agencies on strategic planning issues, including land use and aircraft noise
(CACG) impacts.

11.4 Avoidance and minimisation of impacts

Aircraft noise in the vicinity of flight paths is an unavoidable consequence of aircraft operations. The design process to
date has focused on minimising the impact of aircraft noise on residents and sensitive areas through continuous
assessment, consultation, and ongoing design development.

The 2016 EIS provided a high-level noise assessment based on indicative flight paths for WSI. Submissions raised concerns
on the uncertainties of aircraft noise exposure contours and the potential for, and effectiveness of noise mitigation and
management measures. The potential for aircraft arrivals to be processed in high-traffic areas by sequencing them to the
runway in a structured manner over a common merge point (known as a ‘point-merge’ concept) was also of concern. To
address this, the Airport Plan set out 12 airspace design principles that the design process is required to follow. The
principles were informed by and reflect community and industry feedback on the 2016 EIS, including that aircraft arrivals
will not converge through a single merge point over any single residential area.

As outlined in Chapter 6 (Project development and alternatives), flight paths have now been further developed to a
preliminary design guided by Condition 16 and the 12 airspace design principles, which included noise considerations.
This has included minimising the impact of aircraft noise on the surrounding community by directing aircraft away from
overflying populated areas and visually sensitive areas where possible (while prioritising operational safety) and
opportunities for RRO) mode of operation (refer to Chapter 7 (The project)).

Compared to the 2016 EIS, the noise assessment for this EIS presents a new suite of noise metric descriptors based on
the preliminary airspace design, to be meaningful to both residents and decision-makers, and to allow stakeholders to
come to an understanding of how the noise environment will change with the project. It also updates and expands on
potential mitigation measures.

Management and mitigations would continue to be refined and developed as part of future phases (refer to
Section 11.7.8).

11-10 Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design
Environmental Impact Statement | Chapter 11 Aircraft noise



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

11.5 Methodology

11.5.1 Overview

The methodology for the assessment of aircraft noise is detailed in Chapters 8 and 9 of Technical paper 1.
The methodology involved:

e determining an appropriate study area for the assessment of aircraft noise (Section 11.5.2)

e considering significance/compliance criteria and identifying noise sensitive areas (Section 11.5.3)

e characterising the current ambient noise environment across Western Sydney and the Blue Mountains, including
background noise levels and current noise exposure from aircraft operating in the Sydney Basin (Section 11.6)

e selecting an appropriate suite of noise metrics to determine aircraft noise levels associated with the project
(Section 11.5.4)

e calculating noise exposure forecasts using the chosen noise metrics for a range of scenarios (Sections 11.5.6 to 11.5.8)

e correlating the above noise exposure forecasts with the potential impact on the identified noise sensitive areas and
using qualitative and quantitative descriptors of potential impact due to the implementation of the project
(Section 11.7)

e consideration of reasonable and feasible management and mitigation measures (Section 11.7.8).
The aircraft noise assessment considers:

¢ the preliminary flight path, its lateral and vertical profile and the nature of the terrain overflown, the level of precision
assumed for visual, instrument or satellite-based navigation

e the typical operating aircraft, jet or non-jet, size and weight category and whether the operation is a departure or
arrival

e stage lengths (a measure of distance to destination for departing aircraft) as classified in the United States Federal
Aviation Administration (US FAA)’s Aviation Environmental Design Tool (AEDT) (Version 3e) and calibrated with actual
noise monitoring measurements (refer to Section 11.5.6.2), fuel loads on departure and take-off weight, engine thrust
settings and vertical profiles

¢ the frequency of use and time of day (day or night definitions and weightings depending on the metric involved)

e the proximity of noise sensitive areas.

11.5.2 Study area

The study area is defined as an approximate 45 nm (83 km) radius from WSI to capture areas that are most likely to
experience a direct impact from the noise of aircraft using WSI’s preliminary flight paths at a level and frequency that
could be considered disruptive.

There are existing flight paths and aircraft activity already in operation over the study area, with associated aircraft noise
impacts (refer to Section 11.6).

This study area is considered appropriate for this noise assessment and EIS Guideline requirements. Not all the study area
would be overflown or otherwise affected by the preliminary flight paths or changes to existing flight paths. This would
be determined by factors such as elevation, flight path spread and associated single event noise levels.
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11.5.3 Significance/compliance criteria

Quantitatively evaluating aircraft noise exposure is complex because its significance is influenced by many factors.
Section 11.5.4 presents a suite of metrics that describe aircraft noise, designed to be meaningful and understandable to
both residents and decision-makers, allowing all stakeholders (airlines, airports, communities, regulators, consultants) to
understand the likely resulting noise environment. As outlined in Section 11.3, while there is no legislative criteria for the
evaluation of aircraft noise in Australia, accepted industry practice is to consider changes within the defined (or selected)
Australian Noise Exposure Concept (ANEC), N70 24-hours, N60 night and N60 24-hour contour levels. These metrics assist
in assessing impacts, but the resulting forecasts from the application of these metrics do not, of themselves, require any
responsive action to be taken.

The noise assessment considers these metrics in Section 11.5.4 in absolute terms and in terms of ‘soundscape’
(the acoustic environment as perceived by humans, in context) change. For a completely new airport like WSI, this will
primarily be done in terms of comparison to ambient noise measurements.

To help evaluate the significance of aircraft noise impacts, project-specific qualitative criteria have been developed. They
are described and applied in Chapter 18 (Social) and Chapter 20 (Human health), which considers the impacts of noise
emissions on the community, as well as Chapter 16 (Biodiversity), Chapter 17 (Heritage) and Chapter 23 (Matters of
National Environmental Significance) with respect to biodiversity and heritage impacts.

11.5.4 Noise metrics

There are a number of metrics to describe aircraft noise, each being useful for a different purpose. A few are included in
national regulatory standards such as AS 2021:2015. ‘Number (N)-above’ contour levels, have developed from the

NASF Guidelines and from the (then) Commonwealth Department of Transport and Regional Services (2000)

‘Expanding ways to describe and assess Aircraft noise’ (Department of Transport and Regional Services, 2000).

This discussion paper was in response to the reliance on the ANEF system in the EIS for the proposed third runway at
Sydney (Kingsford Smith) Airport (Federal Airports Corporation (Australia), 1990). The NASF Guidelines also recognise the
merits of using a range of noise criteria.

The impact of aircraft noise is dependent on a number of factors, of which 3 key ones are:
e nature of noise events (intensity, tonal content, spectrum and duration)

e frequency of events

¢ time of events (time of day or seasonality).

The selection of metrics used to assess aircraft noise for the project are described in Table 11.2. The degree to which a
noise metric considers and describes each of the above factors is classified as ‘Yes’ or ‘No’. Time periods are defined in
Section 11.5.5.

11-12 Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design
Environmental Impact Statement | Chapter 11 Aircraft noise



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

Table 11.2  Family of noise metrics used in the assessment

Metric Noise event Frequency Time Description

N70 Yes. Trigger Yes. Number of Yes. 24-hours ‘Number (N)-above’ contour levels (for example N70 and N60) are used to map noise ‘zones’ around an
level based on  events over a given airport. They describe aircraft-noise impacts by the number of noise events that exceed a certain noise level
Maximum period (5, 10, 20, (threshold). For example, N70 contours represent the number of aircraft noise events with Lamax that exceed
Sound Level 50, 100 events) 70 dB(A) (refer to Figure 11.4). N-above contours are an example of cumulative event descriptors which

provide an assessment of the sustained exposure to aircraft noise.

The N70 contours are typically used to assess day-time noise impacts. An outside noise event of 70 dB(A)
(such as aircraft flyover) can lead to in an indoor sound level of 60 dB(A) when windows are opened
(enough to disturb conversation). Night-time sleep disturbance potential is often assessed with
N60-night-time contours. These define areas where an outside noise event results in an indoor maximum

N60 Yes. Trigger Yes. Number of Yes. 24-hours sound level of 50 dB(A) with windows open, or 40 dB(A) with windows closed. A 50 dB(A) maximum noise
level based on  events over a given  and night level is considered close to the point at which someone sleeping may wake up.
Maximum period (2, 5, 10, 20, N-above contours can be calculated for different periods, indicating the average number of events
Sound Level 50, 100,200 events) experienced in that time block, for example N70 (24-hours). N70 and N60 values of 5 or more events are

considered appropriate for describing aircraft noise in areas currently experiencing aircraft noise, as well as
areas which would be newly affected by aircraft overflights. This assessment has taken a more conservative
approach and applied an N60 (night) value of 2 or more events at its lowest threshold (refer to Table 11.6).

N70 and N60 can be readily understood as they describe the number of events exceeding a certain noise
level (threshold) at a given location, where the threshold represents a level above which impacts would be
expected (for example, conversation interrupted). These metrics do not, however, show the intensity of
noise to be experienced at that location from individual flyovers. That is, 2 different locations may have the
same N70 value but be exposed to different noise exposure levels (for example, 70 dB(A) to 75 dB(A) in one
location and 80 dB(A) to 85 dB(A) in another location closer to an airport). N70 and N60 metrics are
therefore limited in their ability to communicate high noise levels, such as those near airports.

Metrics that more explicitly portray the number of aircraft movements (such as flight path movement
charts) may also be more effective for communicating aircraft noise impact as over time individual aircraft
events have become quieter but the frequency of movements has increased.

Locations beyond each noise contour boundary may still be subjected to noise exposure from aircraft
overflights. Even at low exposure levels, individuals may still experience annoyance, because individual
reaction to aircraft overflight noise is highly subjective (refer to Section 11.2).
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Metric Noise event Frequency Time Description

ANEF / Yes. Yes. Cumulative Yes. Average Australia has adopted the ANEF / ANEC system for land use planning around airports, which describes the

ANEC Cumulative exposure considers  day metric cumulative aircraft noise for an ‘annual average day’. The system does not illustrate the day-to-day variation
exposure number of events which applies  in noise exposure that is associated with airport operations.
considers a penalty to The ANEF was developed from social surveys of annoyance surrounding airfields. ANEF is limited in its
p_roﬂle of _ movements applicability to an assessment of changing aircraft noise levels because:
aircraft noise between 7 pm
(level and 7 am e previous assessments of aircraft noise in Australia have demonstrated that the ANEF system does not
duration, tonal adequately fiescribe pe'ople s reactions to a change in aircraft noise, such as that associated with a new
content) runway or airspace design

e itis not used outside Australia, and not generally used in describing the findings of overseas research,
such as that described in the health impact assessment in Chapter 20 (Human health).

The ANEF system is therefore primarily used to assess land-use planning implications of an airport

operation (refer to Section 11.5.4.1).

An ANEC is a noise exposure chart produced for a hypothetical future airport usage pattern. ANEC contours

are calculated using the same methods as ANEF contours but have not been formally endorsed. They use

indicative data on aircraft types (both jet and non-jet), aircraft operations and flight paths and are generally

used in environmental assessments to depict and compare noise exposure levels for different flight path

options.

While this metric is not meant to capture the extent of the area that could be exposed to noise levels that

could trigger a community reaction, it does identify areas where population is more likely to be impacted by

aircraft noise.

Lamax Yes. Maximum  No Yes. Assessed Lamax is the highest noise level from an aircraft noise event, measured in dB(A). It is an example of a single
sound level for for day, and event descriptor as it denotes the maximum level of noise predicted at a location during a single overflight
various aircraft night to reflect of a particular aircraft occurring at any time (refer to Figure 11.4). This can be depicted geographically as
types the flight single event (Lamax) contours.

paths in use While Lamax is effective in communicating the noise level of aircraft events, it fails to communicate other
dur'lng these information about aircraft noise, such as the frequency of events, and is only useful when combined with
periods supplementary information (for example N-above metrics).
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Metric Noise event Frequency Time Description
Laeq Yes. Average Yes. Cumulates all Yes. Assessed Laeq is used for both the intrusiveness noise level and the amenity noise level. This metric represents the
Sound Level noise events to for day, level of average noise energy for each assessment period (day/evening/night) and takes account of noise
determine the evening and peaks and fluctuations (refer to Figure 11.4).
average night This descriptor is most widely correlated with the subjective effect of noise (Miedema and Vos, 2004).
Flight path No Yes. Focusison the Yes. Assessed Flight path movement charts indicate the aircraft movements on each path, segment or group of paths for a
movement number of for day and nominated time (day or night). They give a general and easily understood picture of the pattern of aircraft
charts overflights night noise exposure, but not their noise level. Combined flight path movement charts show those areas that may

be impacted by a combination of arrival and departure operations.

Together with single-event (Lamax) noise contours, flight path movement charts are often used to describe
aircraft noise in areas that are more remote from airports, for which N70 and related contours may be less

meaningful.

Proportion No Yes. Proportion of Yes. Respite is  Figures showing respite (where ‘respite’ is the proportion of days without overflight) at specific noise

of respite days without assessed for sensitive areas (refer to Section 11.5.8) are based on whether these areas are directly overflown or within
overflights day, evening one km of a flight path corridor. This provides greater focus for assessment of respite in specific rural, rural

and night residential, and urban communities.

Respite No Yes. Percentage of Yes. Respite is  Respite charts (where the term ‘respite’ is described as the absence of operations to or from a particular

charts days without assessed for runway end) show the percentage of days and nights when little or no aircraft movements are expected on
movements on day, and night  a specific arrival or departure flight path. Respite charts show those areas under flight paths combining
specific flight path arrival and departure operations for both runway ends.

Respite charts are a useful indicator in areas where noise exposure is highly variable, generally due to
meteorological variability, and airport operations can be flexibly managed. This is less relevant for the single
runway development at WSI, where there is the absence of a second runway to support respite, meaning at
most points around the Airport Site there will be relatively few days with no overflights.
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Figure 11.4 highlights the relationship between various metrics as described in Table 11.2. Further details on the noise
metrics are in Section 8.3 of Technical paper 1.
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Figure 11.4 Relationship between different noise metrics

In the generic overflight sequence depicted above, the results for each metric would be as follows: Lamax 75 dB(A), Laeq

55 dB(A), N70: 3 events, N60: 5 events. This shows that N60 and N70 metrics include overflights that will exceed 60 dB(A)
and 70 dB(A) sound levels respectively. It also reinforces that an Laeq Value as an averaging metric can be significantly
exceeded in noise levels by individual overflight events across the day.

11.5.4.1 ANEF and ANEC

AS 2021:2015 provides guidance on the acceptability of certain types of development, in terms of the ANEF level in the
area as shown in Table 11.3. For example, residential development is considered “acceptable” in areas with ANEF lower
than 20, “conditionally acceptable” in areas with ANEF between 20 and 25, and “unacceptable” in areas with ANEF
greater than 25. In “conditionally acceptable” areas the AS 2021:2015 recommends that new buildings should
incorporate acoustic treatment to achieve specified internal noise levels.

Table 11.3  AS 2021:2015 - Acceptability Based on ANEF Zones (in conjunction with Table 3.3 of AS 2021:2015)

Building type ANEF zone of site
Acceptable Conditionally acceptable Unacceptable

House, home unit, flat, caravan park Less than 20 ANEF! 20-25 ANEF? Greater than 25 ANEF
Hotel, motel, hostel Less than 25 ANEF 25-30 ANEF Greater than 30 ANEF
School, university Less than 20 ANEF?! 20-25 ANEF? Greater than 25 ANEF
Hospital, nursing home Less than 20 ANEF! 20-25 ANEF Greater than 25 ANEF
Public building Less than 20 ANEF! 20-30 ANEF Greater than 30 ANEF
Commercial building Less than 25 ANEF 25-35 ANEF Greater than 35 ANEF
Light industrial Less than 30 ANEF 30-40 ANEF Greater than 40 ANEF
Other industrial Acceptable in all ANEF zones

Notes from AS 2021:2015:
1. The actual location of the 20 ANEF contour is difficult to define in aircraft flight paths.

2. Within 20 ANEF to 25 ANEF, some people may find that the land is not compatible with residential or educational uses. Land use
authorities may consider that the incorporation of noise control features in the construction of residences or schools is
appropriate.
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The NSW planning framework takes a precautionary approach to residential land use for WSI operations, which includes
requirements under the Western Parkland City SEPP on the application of the ANEF (refer to Section 11.8.1.2 and
Chapter 14 (Land use)).

An indicative long-term, dual runway ANEC for WSl is provided in the Airport Plan and in Western Parkland City SEPP.
An updated ANEC is presented in this chapter for single runway operations (refer to Section 11.5.6.3). The status of the
ANEC/ANEF for WSl is further described in Chapter 5 (Statutory context) and Chapter 14 (Land use).

11.5.5 Time periods

The ANEF system defines 2 periods: 7 am to 7 pm and 7 pm to 7 am. Noise during the latter is weighted (by a penalty of
6 decibels) to account for the increased sensitivity during the period referred to as ‘evening/night’ by the ANEF definition.
These standard time periods for the calculation of ANEC (an ANEF related metric) have been adopted here.

Time periods for aircraft noise using N-above and other metrics are commonly expressed differently to the ANEF system.
For the purpose of this assessment these metrics are presented as day (5:30 am to 11 pm), and night (11 pm to 5:30 am)
periods. Noise during the latter is not weighted by a 6 decibel penalty in terms of N-above. It is acknowledged that for
other airports the hours 11 pm to 6 am have typically been selected for the N-above night metrics, as per the NASF
Guidelines. The reason for the selection of these different hours of operation for WSl is related to the availability of
specific night-time flight paths and runway operating modes, and is further explained in Chapter 7 (The project).

An evening period (7 pm to 11 pm) has been distinguished for the projected average sound level (Laeq) assessments at
noise sensitive areas. The assessment of an evening and night-time period corresponds with periods of time that noise is
generally more disturbing (as more sensitive activities typically occur, such as socialising, relaxing and sleeping). These
periods also reflect when most residents are at home and noise is more intrusive due to lower background noise levels.

11.5.6 Noise modelling

The noise modelling process calculated values for the chosen noise metrics for relevant scenarios, using information and
projections from a number of sources. The noise modelling process is depicted in Figure 11.5 and described in the
following sections. Full details are provided in Section 8.4 of Technical paper 1.

Define assumptions and Aviation Environmental Generate metrics and
operational inputs analysis Design Tool noise modelling visualisation (charts)

Figure 11.5 Noise modelling process

11.5.6.1 Assumptions and operational inputs analysis

This first step of the process defined the assumptions required for the AEDT noise model. It analysed the various RMOs
against the historic meteorological data set and the projected flight demand (forecast) schedules to assign each operation
to a runway (05/23) and flight path (arrival and departure by day and night). This step also determined the operating
scenarios for noise modelling. Detailed information on the assumptions is provided in Chapter 9 of Technical paper 1.

Runway modes of operation

The 3 runway modes of operation are presented in Chapter 7 (The project) — runway modes 05, 23 and RRO. Chapter 7
(The project) also includes the criteria that need to be met for the application of RRO.
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The operating scenarios (described below) indicated the selection criteria of each runway mode of operation and
consider meteorological conditions (MET) by time of day. This in turn determined runway availability and then runway
usage (percentage of annual aircraft movements for Runway 05 versus Runway 23). Based on the runway allocation, the
route to or from an origin or destination airport and aircraft category or type determined the flight path allocation.
Figure 11.6 depicts the process of allocating a WSI operation to a runway and flight path.

RURWG Runway Flight path
o eratior)llal availability based allocation based
Runway Modes P - on MET, runway Runway on day/night;
- scendrios, - .
of Operation . . . usage based allocation arrival/departure;
including selection . . s
L2 on operational origin destination;
priorities . R
scendario aircraft type

Figure 11.6 Process to allocate a WSI flight operation to a runway and flight path

Operating scenarios

A preliminary macro assessment was conducted by modelling 7 runway operating scenarios to determine the scenario
selection for noise modelling (refer to Figure 11.7). The selected scenarios were modelled to create a maximum outer
envelope (composite of contours for selected scenarios) of potential impacts of aircraft noise for each assessment year
(2033, 2040 and 2055).

Operational analysis
- comparative
runway usage

Scenario selection Geographic extent
for noise modelling of noise envelope

7 runway
scendarios

Preliminary macro assessment

Figure 11.7 Process to create scenarios and model noise envelopes

The 7 runway operating scenarios are outlined in Table 11.4. The terms ‘preference’ or ‘prefer’ was given to where, if
wind conditions, and traffic demand allows, a particular runway mode of operation (mode) would be used to move
aircraft as efficiently as possible while reducing the noise impact over certain residential areas (refer to Chapter 7
(The project)).

Table 11.4  Allocation of runway mode of operation by scenario

Scenario Runway mode of operation

No preference (day) and no preference (night) (No preference)

No preference (day) and prefer RRO (night)

1
2
3 Prefer Runway 05 (day) and prefer RRO (night) (Prefer Runway 05)
4 Prefer Runway 23 (day) and prefer RRO (night) (Prefer Runway 23)
5

Prefer Runway 05 (day) and prefer RRO (night)
Limited Peak-Time Change

6 Prefer Runway 23 (day) and prefer RRO (night)
Limited Peak-Time Change
7 Preference Runway 23 during non-peak, no preference during peak (day) and preference RRO (night)
11-18 Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design
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These scenarios were used in the preliminary macro assessment to compare runway availability, runway directional usage
(the percentage of annual aircraft movements for Runway 05 versus Runway 23) and runway end noise exposure for all
the operating scenarios.

Notably:
e the different scenarios varied in terms of runway direction during the day (Figure 11.8)

e during the night, the RRO mode made the assessment by runway direction less relevant and moved the focus towards
a comparison of the runway end exposure to aircraft movements (Figure 11.9)

¢ arange of sensitivity tests were completed as discussed in Section 11.5.6.2, including a variation to Prefer Runway 05
and Prefer Runway 23.

ITT9YY

Runway 05
Prefer Limited Period No Limited Prefer
Runway peak-time of no reference peak-time Runway
23 change preference P change 05
82% approx 50% 74%
Figure 11.8 Runway direction by scenario (day)
South-west North-east
RRO No preference
approx 90% approx 10%

Figure 11.9 Runway end usage by scenario (night)

As shown in Figure 11.7, the results of the preliminary macro assessment determined the operating scenario selection for
noise modelling.

The selected operating scenarios used in noise modelling were:
e Scenario 1 — No preference
e Scenario 3 — Prefer Runway 05

e Scenario 4 — Prefer Runway 23.
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The reasons for selection of these scenarios were based on the runway modal splits for the operational scenarios detailed
in Section 8.4.2 of Technical Paper 1. In summary:

¢ where no preference was given to a runway mode (No preference), runway use was balanced (approximately
50 per cent on both Runway 05 and Runway 23) in terms of runway direction and runway end exposure. This
indicated that both runway ends are exposed to a similar proportion of arrivals and departures on an annualised basis

e during the day, the outer bounds of runway usage (and by implication the extents of the noise exposure contours) was
defined by Prefer Runway 23 for both arrivals and departures (82 per cent of aircraft movements in the Runway 23
direction) and Prefer Runway 05 (74 per cent of runway movements in the Runway 05 direction). However, both
runway ends would experience a balanced exposure based on total movements. This indicated that Prefer Runway 05
and Prefer Runway 23 would primarily vary in terms of bias for the type of operation (arrival or departure), not in
terms of total movements

e during the night:

— prefer Runway 05 and Prefer Runway 23 introduced the RRO mode — arrivals on Runway 05 and departures on
Runway 23. Hence, while runway direction was generally balanced across the night, runway-end usage indicated
that almost 90 per cent of night-time movements would operate over the south-west end of the WSI, on an
annualised basis

— no preference provided a comparison case if RRO mode was not adopted or was unavailable due to weather
conditions or traffic demand

e the 4 other scenarios fell somewhere between the outer bounds in terms of runway use.

This assessment assumed that for scenarios 2 to 7 the RRO mode could be sustained across the night when weather
conditions (that is, wind, precipitation) are suitable. However, as demand grows over time and approaches the RRO
capacity limits (represented by years 2040 and 2055), availability and usage of RRO will be more limited. This would in
turn progressively increase the proportion of movements at the north-east end of the WSI.

The constraints on the use of the RRO mode and how this could be mitigated is explained in Section 7.4.1.3 of Chapter 7
(The project). For this assessment, the implications of noise exposure due to the inability to apply RRO is modelled by the
No preference scenario. This is complemented by sensitivity testing (refer to Section 11.5.6.2).

The composite noise contours associated with the chosen suite of scenarios (together with the sensitivity testing) provide
a level of confidence around a geographic extent of potential impacts. This shows the flexibility in the design and enables
operating scenarios to be tailored as part of detailed design and finalisation of the selected airspace design.

Further explanation on this process is provided in Sections 9.2 and 9.4 of Technical paper 1.

Other operational inputs

The other key data inputs used in the noise model are outlined in Table 11.5 below. Details are provided in Chapter 9 of
Technical paper 1.

Table 11.5 Key data inputs for the noise model

Input Description

Forecast The average weekly schedule for both the Northern Summer (NS) and the Northern Winter (NW)
schedules for schedule seasons as projected by WSC Co. These include the number of aircraft operations, the
each aircraft types which would operate, time of operation (both arrival and departure time) and port of

assessment year origin or destination for each operation.

The average weekly schedules were “annualised” by taking the relative proportions of days in the
NW schedule season and the NS schedule season to create a table with 365 days’ worth of aircraft
movements.
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Input Description

Meteorological 10 years of Bureau of Meteorology data from 2012 to 2021 from the Badgerys Creek weather

data station. This included data on temperature, headwind, humidity and barometric pressure. The
meteorological conditions are an important consideration to determine the long-term average and
variation of runway usage and mode of operation, aircraft performance and noise emissions.

Aircraft types Based on the forecast schedules. While most aircraft have a direct aircraft noise modelling profile,
some aircraft have an equivalent model with adjusted noise levels. This is especially applicable to
new aircraft types that have yet to be included in the AEDT database.

The standard aircraft types used in the calculations are summarised in Chapter 2 (Strategic context
and need). This includes a comparison of aircraft classes.

Stage lengths Noise level on departure as calculated for various stage lengths for each aircraft type. There are
9 stage lengths from WSI as classified in the AEDT, that is, stage 1 from 0 to 500 nm (926 km) from
WSI (for example, to Melbourne) to stage 9 over 6,500 nm (12,038 km) from WSI (for example, to
Dallas).

Longer flights generally require aircraft to carry more fuel on departure, increasing take-off weight
and therefore requiring a higher thrust and more gradual ascent. This means longer flights typically
produce higher noise levels than shorter flights. In contrast, noise emissions of arriving aircraft are
generally independent of the distance flown. This is because minimal thrust is required with much
of the noise on arrival generated by the airframe interacting with the air.

Flight profiles Aircraft procedures and associated profiles for each aircraft in the fleet mix. The profile combines

and procedures  altitude, thrust and speed and results in a sound level being emitted and received on the ground. To
develop customised profiles so the noise model could be calibrated based on actual recorded noise
levels, aircraft profiles were modified, regardless of the destination’s default AEDT stage length, so
typical departures reflected the noise profile for that aircraft type recorded at selected airports
from the Airservices Australia’s NFPMS (refer to Section 11.7.8 for further information on
Airservices Australia’s NFPMS).

Flight paths Flight paths as presented in Chapter 7 (The project). As discussed in Chapter 3 (Introduction to
airspace), actual paths diverge from nominal standard arrival routes or standard instrument
departure routes due to meteorological conditions, requirements for aircraft separation, and other
variable factors.

In modelling aircraft noise on any specified flight path, a dispersion either side of the centreline in
space was specified based on data from other airports. The purpose of the flight path analysis was
to identify the paths associated with specific types of aircraft operations. This allowed the noise
emissions to be predicted for each of the scenarios.

Terrain data Used to account for variations in altitude above ground level. The height of terrain relative to the
aircraft altitude determines the distance between the noise source (aircraft) and the receivers on
the ground. This is particularly relevant for flight paths over the Blue Mountains and the impact
assessment on biodiversity and natural heritage values.

The line-of-sight blockage feature (shielding of receivers from a noise source) was not considered.

11.5.6.2 Aviation Environmental Design Tool

The second step of the noise modelling process was the conduct of noise modelling using the latest Version 3e of the
AEDT noise model, produced by the US FAA. The model includes aircraft overflight noise together with departure noise,
landing and reverse thrust noise when the aircraft is on the runway.

A single AEDT noise model was created for each selected operating scenario chosen as part of the operational scenarios
pathway (Figure 11.7).
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Sensitivity analysis

An iterative process was undertaken to review sensitivity of different parameters and their significance in impacting
outcomes of the modelling process. This included conducting sensitivity tests on a variation to Prefer Runway 05 and
Prefer Runway 23 for periods when prevailing wind conditions would support operations using the runway in one
direction across an entire day (reflecting the highest intensity of overflight). That is, when either Runway 05 or Runway 23
is used 100 per cent of the time (day and night). These tests have been termed ‘unidirectional’ scenarios.

While the use of RRO described above would significantly reduce the occurrence of unidirectionality (for
Prefer Runway 05 and Prefer Runway 23), review of historical wind data shows that under a No Preference scenario,
unidirectionality could occur approximately 34 per cent of the time (refer to Section 8.1.2 of Technical paper 1).

These tests were incorporated into the generation of noise metrics (Section 11.5.6.3) and the impact assessment
(Section 11.7).

Other sensitivities tested included seasonality (temperature and weather), fleet mix (Airbus A320neo versus

Airbus A320ceo0), aircraft calibration (Standard AEDT profiles versus calibrated profiles), day of the week (weekday versus
weekend splits), and the use of hold down procedures (level hold downs at specific altitudes (ranging between 4,000 ft
(1.2 km), and 15,000 ft (4.5 km) to keep aircraft below both Sydney (Kingsford Smith) Airport and other WSI aircraft).

The single most important variable in the sensitivity analysis was the flight schedule which includes the number of
movements. There was a material impact identified from the sensitivity analysis with aircraft calibration, which supported
the calibration of modelled aircraft noise levels using actual noise monitoring measurements at Brisbane, Perth and
Melbourne airports. The impact from the use of operational procedures such as hold downs could be perceptible for
specific aircraft types (single events) but the communities impacted by hold downs would be the same communities that
are already impacted by continuous climb operations. Further information on the sensitivity analysis is available in
Section 9.8 of Technical paper 1.

11.5.6.3 Generation of noise metrics and charts

The final step in the noise modelling process generated the suite of noise metrics and charts described in Section 11.5.4
to assess the aircraft noise from the project. These are as described in Table 11.6.

In relation to this step:

e the Laeg metric was used to generate a location based metric at each noise sensitive area, to compare with noise
monitoring sites (refer to Section 11.6.2). No contours were generated using this metric

e unidirectional scenarios (all movements on Runway 05 or all movements on Runway 23) were included for N70
(24-hour) metric only.

Table 11.6  Generation of noise metrics
Noise metric Input Output

N-above contours Assessment years 2033, 2040 and 2055 for the Standard contours for each scenario:
3 scenarios (No Preference, Prefer Runway 05

e N60 (24-hour) for 10 and over events
and Prefer Runway 23).

e N70 (24-hour) for 5 and over events
Unidirectional scenarios for N70 (24-hour).
e N70 (unidirectional) for 5 and over

Based on a typical average day for aircraft events (dashed blue lines)

movement numbers but considered seasonal

variations associated with different wind * NGO (night) for 2 and over events

patterns. e composite contours.
ANEC contours Assessment years 2033, 2040 and 2055 the ANEC 20, 25, 30, 35 and 40 contours for
3 scenarios (No Preference, Prefer Runway 05 each scenario

and Prefer Runway 23). Composite contours.

Average annual day movements.
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Noise metric Input Output
Lamax 11 typical aircraft types (across large wide-body Lamax contours (60, 65, 70, 75, 80, 85 and
jets, narrow-body jets and non-jets). 90 dB(A)) for each aircraft.

Based on destination and different flight paths
used for arrivals and departures at each runway
end for day, night and RRO.

Flight path Assessment years 2033, 2040 and 2055 for the Flight movement charts showing the

movement charts 3 scenarios (No Preference, Prefer Runway 05 number of movements on each flight path,
and Prefer Runway 23). segment or group of flight paths for day
10 years of meteorological data (2012-2021). and night.

Shows average, maximum and minimum
daily (or nightly) movements on each
combination of flight paths.

Proportion of Assessment years 2033, 2040 and 2055 for the Figures and tables showing the projected
respite 3 scenarios (No Preference, Prefer Runway 05 portion of respite (days without
and Prefer Runway 23). overflights) at noise sensitive areas for day,

evening and night.

Respite charts Assessment years 2033, 2040 and 2055 for the Respite charts showing the percentage of
3 scenarios (No Preference, Prefer Runway 05 days and nights when no aircraft
and Prefer Runway 23). movements are expected on a specific

arrival or departure flight path.

Shows average daily (or nightly)
movements, daily range of movements and
percentage of days without movements.

11.5.6.4 Modelling limitations

Noise modelling inherently relies on assumptions, which are either averaged or simplified for modelled purposes. This
assessment has involved the careful selection of key assumptions including supporting analytics of forecast schedules,
use of long-term meteorological data, use of a range of noise metrics to reflect a range of perception factors, undertaking
of sensitivity variations, and clear description of anticipated air traffic levels and variations from future aircraft operations
at WSI. These aspects combine to provide information that best reflects what the community may experience in the
vicinity of WSI, when operations commence and progressively increase over the coming decades.

While aircraft have their noise levels on take-off and landing certified by an internationally sanctioned process, the actual
operating conditions and human factors means that no 2 aircraft on any day will follow the exact flight path (in both
vertical and lateral extents). The amount of aircraft noise created is also influenced by ground or surface reflections and
localised weather conditions. Other than lateral extents (dispersion) none of these factors are accounted for in the
modelling at that level of detail.

The noise contours and metrics predict noise exposure, not annoyance level. Community or individuals’ reactions to noise
exposure will vary and cannot be represented by the metrics. Some generalisations can be made about how exposure to
a particular level of noise might affect populations (for example 20 ANEF, N70 for indoor conversation disturbance, N60
for night-time awakenings) but it is only the ANEF that has any link to annoyance (refer to Table 11.2). The metrics are
meant to inform community stakeholders about the likely exposure and possible variations. It is now well accepted that a
range of non-acoustic factors (for example, the number of arrivals or departures on a specific or the period of respite)
also play a role in how individuals will respond to different noise events.

Further detail on modelling limitations is provided in Section 8.14 of Technical paper 1.
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11.5.7 Population and dwellings

An estimate of the number of people and dwellings potentially impacted by aircraft noise was assessed based on N-above
contours, Lamax and ANEC contours criteria as described in Section 11.5.4.

As outlined in Section 11.6, the surrounding areas of WSI are already subject to aircraft noise from existing operations
associated with other Sydney Basin airports, which has not been quantified in this assessment. The population and
dwellings potentially exposed to aircraft noise are therefore assessed solely on new traffic introduced by operations at
WSI and do not consider current broader Sydney Basin airspace uses. Chapter 21 (Facilitated impacts) specifically
addresses the nature of impacts associated with the change from the current airspace operations to future airspace
operations ahead of WSI’s planned opening in 2026.

Population and dwelling counts were sourced from Australian Bureau of Statistics (ABS) 2021 census data (ABS, 2022).
The assessment was undertaken by overlaying the different contours over census data using GIS software.

The assessment provides a population and dwelling count for assessment years 2033, 2040 and 2055 for 3 scenarios, as
well as a cumulative count based on a worst-case composite contour of the 3 operating scenarios.

11.5.8 Noise sensitive areas

Noise sensitive areas are defined as specific sensitive receivers or geographic points that were selected to report on the
maximum sound level and are representative of either a residential area, or a non-residential land use that is sensitive to
noise — for example, a recreational area, hospital, school, library, church etc. Recreational areas range from sports areas
used for active pursuits such as horse riding, bowling or golf to nature reserves which may be used for more passive
activities.

The noise sensitive areas specified for the project across the Western Sydney region are depicted in Figure 11.10. These
are comprised of:

e recreational areas and noise-sensitive receivers defined in the 2016 EIS
e additional sensitive areas within a 15 km radius from WSI (residential and public buildings)

e additional sites up to 50 km in rural areas and Blue Mountains urban areas where aircraft noise is more likely to be
noticeable due to the lower ambient soundscape

e ambient noise monitoring sites (29 in total) (refer to Section 11.6.2).

Projected changes in the ambient noise environment surrounding WSI that would be subjected to overflight by WSI
operations were calculated using a series of assessments for all noise sensitive areas — projected average sound level
(Laeq), projected maximum sound level (Lamax); and average sound level variation for each noise monitoring site (defined in
Section 11.6.2). These involved the expected change in noise exposure being calculated by comparing the
ambient/background noise data collected at the 29 noise sensitive areas (refer to Section 11.6.2) with the projected noise
from WSI aircraft operations.

Each assessment was undertaken for the 2033, 2040 and 2055 assessment years, across day (5:30 pm to 7 pm),
evening (7 pm to 11 pm) and night (11 pm to 5:30 am) for 3 operating scenarios and a series of maps generated.
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Figure 11.10 Noise sensitive areas including noise monitoring sites
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A series of graphs (examples provided in Section 11.7.3.1) were produced by correlating projected average sound level
(Laeg) with projected maximum sound level (Lamax) to identify noise sensitive areas likely to be more impacted by aircraft
noise, by assessment year, by time of day and by operating scenario. Individual graphs were produced for suburbs,
schools, hospital, aged care and childcare facilities; religious and community centre facilities and shopping malls, parks
and recreation. Absolute sound levels are based on the preliminary airspace design as well as projections of the fleet mix
across the various flight paths. Changes to the maximum sound level over time would be driven by the actual fleet mix
using each track.

An assessment of the proportion of respite was also undertaken at each noise sensitive area (refer to Table 11.2 and
Section 11.7.3.2). This was based on direct overflights, or flights within a one km width from a flight path corridor,
regardless of sound level.

11.6 Existing environment

There are a variety of noise environments within the study area. This section describes the existing noise environment
based on current land uses and presents the results of the project noise monitoring.

11.6.1 General existing noise levels

Background (low level constant noise) and ambient (noticeable) noise environments range from urban environments such
as the centres of Campbelltown, Fairfield, Liverpool and Penrith (located within 15 to 20 km of the site of the Airport Site)
to rural environments and the natural environment of the GBMA that are largely removed from human-induced noise.

Although WSl is a completely new airport, the surrounding areas are already subject to aircraft noise. This is from the
existing operations of Sydney (Kingsford Smith) Airport, Bankstown and Camden Airports, and RAAF Base Richmond.
According to Airservices Australia reporting for movements at Australian airports, in calendar year 2019, more than
700,000 aircraft movements were recorded at Sydney (Kingsford Smith) Airport, Bankstown and Camden Airports in the
Sydney Basin airspace (Airservices Australia, 2019) (refer to Chapter 4 (Project setting)).

Most of the land within and immediately surrounding the Airport Site comprises low density rural residential and
agricultural land uses. To the north-east and east of the Airport Site are the localities of Badgerys Creek, Kemps Creek and
Mount Vernon. The villages of Luddenham and Wallacia lie immediately west of the Airport Site and the villages of
Silverdale and Warragamba are located south-west in the vicinity of Greendale. The development of the Aerotropolis
associated with WSI will bring significant change in the nature of the surroundings.

In terms of natural values, the Badgerys Creek riparian corridor defines the eastern boundary of the Airport Site and the
GBMA is located 8 km to the west. Lake Burragorang, a man-made lake created by Warragamba Dam, and major water
supply for Sydney is located to the south-west.

The existing network of roads serving WSI includes Elizabeth Drive, The Northern Road and Badgerys Creek Road.
Additional road infrastructure is to include the M12 Motorway and associated connections.

It is useful to understand the various receiving environments to consider the emergence (or otherwise) of aircraft noise
events above the ambient noise environment. Representative average background and ambient noise levels for various
areas are shown in Table 11.7. The perceived prominence of aircraft noise events is partly dependent on those events
becoming distinct from the ambient noise environment.
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Table 11.7 Ambient and background recommended amenity noise levels (based on NSW EPA, 2017)

Receiver Description Recommended amenity Typical existing background
category noise level (Laeq) dB(A) noise levels (RBL) dB(A)

Residential Day Evening  Night Evening Night

Rural residential An area with an acoustical 50 45 40 <40 <35 <30
environment that is dominated by
natural sounds, having little or no
road traffic noise and generally
characterised by low background
noise levels. Settlement patterns
would be typically sparse.

Suburban An area that has local traffic with 55 45 40 <45 <40 <35
residential characteristically intermittent

traffic flows or with some limited

commerce or industry. This area

often has evening ambient noise

levels defined by natural

environment and human activity.

Urban residential ~ An area with an acoustical 60 50 45 <45 <40 <35
environment that is dominated by
‘urban hum’ or industrial source
noise, where urban hum means
the aggregate sound of many
unidentifiable, mostly traffic
and/or industrial related sound
sources; has through-traffic with
characteristically heavy and
continuous traffic flows during
peak periods; is near commercial
districts or industrial districts, or
any combination of the above.

Description Recommended amenity Typical existing background
noise level (Laeq) dB(A) noise levels (RBL) dB(A)
Hotels, motels, 5 dB(A) above the N/A
caretakers’ recommended amenity
quarters, holiday noise level for a residence
accommodation, for the relevant noise
permanent amenity area and time of
resident caravan day
parks
School —internal Noisiest 1-hour when in use 352 N/A
School — external  Noisiest 1-hour when in use 45 N/A
Hospital — Noisiest 1-hour when in use 35 N/A
internal
Hospital — Noisiest 1-hour when in use 50 N/A
external
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Description Recommended amenity Typical existing background
noise level (Laeg) dB(A) noise levels (RBL) dB(A)
Place of Worship When in use 40 N/A
—internal
Passive Area reserved specifically for 50 N/A
Recreation passive recreation (e.g., national
park)
Active Recreation  Area reserved specifically for active 55 N/A

recreation (e.g. golf course)

Commercial Commercial activities being 65 N/A
Premises undertaken in a planning zone that
allows commercial land uses

1. While the amenity noise levels were extracted from NSW EPA (2017), it broadly reflects the levels of AS1055:1997, which has
since been superseded by AS1055:2018.

2. Inthe case where existing schools are affected by noise from existing industrial noise sources, the acceptable Laeq Noise level may
be increased to 40 dB Laeq(1hr)

11.6.2 Project existing noise levels

Noise monitoring using noise loggers was conducted from August to October 2022 to establish background and ambient
noise levels in areas surrounding WSI. There were 29 noise loggers installed to continually measure ambient sound levels
for a 2 to 4-week period. Unattended and attended measurements were taken at the same locations; attended
measurements were taken for 1-hour periods to qualify the noise environment at each unattended location.

Figure 11.11 shows the location of the ambient noise monitoring sites. These sites were chosen to characterise
background noise levels, including from aircraft operating inbound to and outbound from Sydney Basin airports and the
current ambient noise environment across Western Sydney and the Blue Mountains.
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Table 11.8 presents the average and background noise levels for the various environments. The noise metrics used are:
e lLaeq—as defined in Table 11.2

e RBL-the overall background noise level for each assessment period (day/evening/night) measured over the entire
monitoring period (as outlined by the NSW Noise Policy for Industry (NSW EPA, 2017)).

The levels shown in Table 11.8 are considered typical for the relevant areas.

Table 11.8  Average and background noise monitoring locations and levels

Average noise level Background noise level
Laeq (dB(A)) RBL (dB(A))
Day* Evening Night Day Evening Night
MO01  South-West Departure (Wallacia) 58 49 43 33 32 27
MO02 North-East Departure 63 47 44 36 37 36
MO03 North-East Runway 67 53 53 47 45 39
M04  Twin Creeks 49 47 45 34 35 33
MO06 Mount Vernon 51 53 50 37 49 42
MO07 Kemps Creek Nature Reserve 58 45 45 36 37 32
M08  Luddenham 62 59 58 47 45 39
M09  Penrith 52 46 42 36 36 33
M10  Glenmore Park 57 51 46 39 39 30
M11  Oxley Park 72 47 44 36 38 32
M12 St Marys 57 50 44 37 37 31
M13 Rooty Hill 54 47 46 38 40 36
M14 St Clair 57 45 49 37 36 29
M15  Erskine Park 59 51 43 39 36 33
M16 Sydney Int. Equestrian Centre 55 51 50 45 45 40
M17  Wallacia 53 49 45 40 34 26
M18 Warragamba 51 46 46 36 41 41
M19 Greendale 49 50 45 31 38 33
M20 Bringelly 52 48 44 34 39 34
M21  Bents Basin 63 51 47 36 44 38
M22  Silverdale 51 48 44 34 36 32
M23  Werombi 58 47 45 30 36 30
M24  Blaxland 50 42 42 33 32 26
M25  Linden 51 45 43 35 36 28
11-30 Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design
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Average noise level Background noise level
Laeq (dB(A)) RBL (dB(A))
Day! Evening Night E Evening Night
M26 North Richmond 53 47 41 40 35 26
M27 Kurrajong 51 44 44 36 37 34
M28  The Oaks 56 48 44 29 36 32
M29 Lake Burragorang 46 42 44 25 27 24
M30  Tahmoor 56 46 48 40 39 38

1. Day, evening and night-time periods relate to those of the NSW Noise Policy for Industry (NSW EPA, 2017), defined as day —
the period from 7 am to 6 pm Monday to Saturday or 8 am to 6 pm on Sundays and public holidays; evening — the period from
6 pm to 10 pm; night — the remaining periods.

The results found the existing ambient noise environment is mostly dominated by road traffic noise which is audible at
nearly all locations emanating from a combination of relatively busy roads including the Northern Road, Elizabeth Drive
and Badgerys Creek Road, up to the Western Motorway (M4), Westlink (M7 Motorway). There is also a hierarchy of other
connector and local roads which carry varying levels of traffic.

Aircraft noise from existing Sydney Basin operations is audible (refer to Section 11.6.1) but has not been quantified.
Furthermore, the Sydney Basin is also overflown by aircraft transiting from outside the area to a mix of domestic and
international destinations. These operations have not been considered in the assessment, but were perceptible based on
the ambient noise monitoring presented in Table 11.8.

The data sheets from each noise monitoring location including the characteristics of the noise environment are included
in Appendix E of Technical paper 1. The key characteristics of the noise environment at select noise monitoring sites
(including from any observed aircraft flyovers) have been summarised in the following paragraphs to represent the
different receiving environments. Note that the levels in Table 11.8 refer to average noise levels over the assessment
period (per table note 1). The observed aircraft flyovers noted below are short-term observations between 30 seconds
and one minute, which do not contribute in a meaningful way to the levels in Table 11.8.

Location MO1 is situated in a rural residential area of Wallacia, as typified by low background noise levels with occasional
traffic passbys on local roads. The local noise environment was dominated by natural sounds, with cicadas audible during
evening periods, and birds audible during the night periods. Several aircraft passbys were observed overhead at this
location with maximum noise levels observed to be in the order of 35 to 58 dB(A) for durations of 30 seconds and

one minute during the day, evening and night-time periods.

Measurements conducted at Sydney International Equestrian Centre (M16) indicated a background acoustic environment
typical of a suburban area, due to constant traffic on the nearby M7 Westlink Motorway. Ambient noise sources also
included various animal and insect sounds. Aircraft were observed at a distance with a maximum sound level in the range
of 47 dB(A) to 54 dB(A) for up to one minute passbys during the day, and aircraft overhead observed during evening and
night periods for between 30 seconds to a minute in the range of 50 to 61 dB(A).

Observations at the Bents Basin Road Picnic Area (M21) identified aircraft noise levels in the range of 36 to 60 dB(A) for
passbys between 30 seconds to one minute during the day, and between 43 dB(A) and 57 dB(A) during the evening
period. The background noise environment was typified by distant traffic during the day, cicadas during the evening and
night-time periods, typical of a suburban residential environment.

Measurements taken in suburban areas such as Penrith (M09) suburban areas were found to be affected by suburban
traffic noises, with several aircraft flyovers observed between 30 seconds to one minute up to with maximum levels of
38 dB to 59 dB(A) during the day period. Evening and night time ambient levels were influenced by local traffic and
suburban hum, with no flyovers observed.

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 11-31
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Measurements at Erskine Park were made at location M15, located in the vicinity of some industrial land uses. Noise
levels at this location were found to be dominated by local industrial noise activities, local traffic and occasional
mechanical plant noise from adjacent residences. Aircraft were observed during the day period at this location however
levels were not sufficient over ambient noise to quantify over other sources. During the eventing period one passby of up
to 49 dB(A) was observed for approximately one minute. Noise levels are dominated by other noise sources at this
location.

Background noise levels were measured at Twin Creeks (M04) active recreation area. The noise environment was found
to be dominated by natural sounds, with occasional vehicle passbys audible on local roads. Several flight passbys were
noted, with maximum levels between 43 and 54 dB(A) for durations up to 30 seconds during day time periods. During
evening periods, several aircraft flybys were observed but not quantifiable over background noise levels associated with
wind, natural noise and insect noise.

The ambient noise levels are used when considering the impact of WSI aircraft-noise levels on populations and dwellings.

The degree of likely change in noise at each location/sensitive area is presented by the series of projected average sound
level variation figures in Appendix D of Technical paper 1.

Changes to social amenity due to noise is represented by charts in Appendix D of Technical paper 1 and summarised in
Section 11.7.3.1. These charts reflect those suburbs and schools most likely to be affected by higher average sound levels
and higher noise levels from an aircraft noise event. This is done by correlating projected average sound level (Laeq) With
projected maximum sound level (Lamax).

How aircraft noise is experienced is provided in Section 11.2.

11.7 Assessment of impacts

This section presents the key results of noise predictions based on WSI aircraft operations for each assessment year
(refer to Section 11.1.1). It also presents the key results of metrics that are not informed by assessment years.

The full set of charts and noise contours are found in Appendix B and C respectively of Technical paper 1.

11.7.1 Noise levels over 24-hours

Aircraft noise exposure over a full day can be described by the number of aircraft noise events with Lamax that exceed
60 or 70 dB(A), or N60 or N70 (refer to Table 11.2).

Individual figures for N60 and N70 (24-hour) contours for 2055 operating scenarios represent the differences in aircraft
noise impacts between these scenarios at these thresholds as the single runway approaches capacity.

The composite scenarios (made up of the different scenarios) provides a worst-case scenario based on noise being shared
(using full suite of possible runway modes of operation (which RRO is part)) rather than the consistent use of a single
operating strategy or runway allocation scenario.

N60 and N70 (24-hour) contours are supported by population and dwelling counts of each operating scenario as well as a
cumulative count based on a worst-case composite scenario.

Dwelling counts are not presented here because the number of affected dwellings were found to follow a similar trend to
population counts. Full details of the population and dwelling counts assessment are found in Section 9.6 of
Technical paper 1.
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11.7.1.1 N70

The key findings are depicted by:

e for 2055 — calculated N70 (24-hour) noise contours for each of the 3 operating and unidirectional scenarios — shown
on Figure 11.12 to Figure 11.15

e for 2055, 2040 and 2033 — composite scenario N70 (24-hour) noise contours comprised of the 3 operating scenarios
plus unidirectional scenarios for each assessment year — shown on Figure 11.16, Figure 11.17 and Figure 11.18
respectively.

The hard shaded blue line depicting 5-9 movements is the limit of exposure to at least 5 movements per day under one
of the 3 operating scenarios. Once the hard dark unshaded blue line is reached, this becomes the 10 movements per day
threshold.

Unidirectional scenarios (where all movements are either all Runway 05 or all Runway 23) are described in

Section 11.5.6.2. The dashed blue line is the only line assessing solely the unidirectional scenarios. This shows the
additional area that could be exposed to at least 5 movements above 70 dB(A) if all movements were in one direction
only on a given day.

Geographical extent

As the single runway approaches capacity at around 37 million annual passengers (2055), the extent of predicted noise
impact is at its greatest (refer to Figure 11.12 to Figure 11.14.

The key findings for 2055 are:

¢ the No Preference and Prefer Runway 05 scenarios results in greater impact on residents in densely populated areas
to the north-east of the Airport Site, with a predicted 5 to 9 events per day above 70 dB(A) over more
densely-populated areas around St Clair and reaching north to Claremont Meadows

e in comparison, the Prefer Runway 23 scenario is predicted to result in an impact of less than 5 events per day in these
areas and the predicted impact would be greater in less densely populated areas to the north of Horsley Park

¢ to the south-east of the runway, additional N70 = 5-9 contours for the Prefer Runway 05 and Prefer Runway 23
scenarios ‘lobe’ toward the rural residential areas around Wallacia and south toward Greendale compared to the
No Preference scenario. This is due to the use of RRO. The Prefer Runway 05 scenario also results in slightly higher
predicted impacts (N70 = 5-9) in the Burragorang State Conservation Area to the south-west of the Airport Site
compared to the other scenarios.

For the early years of operation at around 10 million annual passengers (2033), N70 contours extend well beyond the
runway ends (Figure 11.18). The N70 = 5 contours extends approximately 6 km to the north, 11.5 km to the north-east
and 13.5 km to the south-west of the runway. With the application of Prefer Runway 05 or Prefer Runway 23 scenarios
(which use RRO), the contours also form ‘lobes’ toward Wallacia and south toward Greendale compared to No preference
scenario. These lobes do not extend into major population centres.

The unidirectional scenarios (all movements on Runway 05 or all movements on Runway 23) show the typical worst-case
day, when either mode is required to be used 100 per cent of the time (day and night). The most noticeable aspect of the
inclusion of these scenarios (depicted separately for 2055 in Figure 11.15 and in the composite scenario for 2040 and
2033 (Figure 11.17 and Figure 11.18 respectively) is that generally the difference between the noise impact on average
versus worst-case day is limited. This is due to the single runway system which reduces the potential runway modes of
operation compared to a multi-runway system airport.

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 11-33
Environmental Impact Statement | Chapter 11 Aircraft noise



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

2055 scenarios (other than composite)
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Composite scenarios
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Population and dwelling counts

The assessment of population and dwellings exposed to an average of more than 5 daily movements above 70 dB(A)
reflects disturbance associated with noisier events that can impact a normal conversation, even in urban areas.
Figure 11.19 highlights the growth in population likely to be exposed to different thresholds of aircraft noise events
exceeding 70 dB(A) over a 24-hour period as WSI operational demand increases from 2033 to 2055.

The results show Prefer Runway 23 scenario (with RRO operations at night) has the lowest number of people impacted by
various noise event thresholds. While other scenarios initially expose up to 5,000 people to at least 5 noise events above
70 dB(A) per day, growing to over 12,000 people by 2055, Prefer Runway 23 scenario minimises the number of people
exposed to 5 N70 or above noise events to approximately 7,000 people by 2055, approximately the same level that can
be expected to the composite scenario at the earlier year of 2040.

Prefer Runway 05 scenario shows increased population exposure to an average of 5 daily movements above 70 dB(A) in
the communities of St Clair and Kingswood. Those same communities would see a decrease under Prefer Runway 23
scenario, as well as in St Marys.
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11.7.1.2 N60

The key findings are depicted by:

e for 2055 — calculated N60 (24-hour) noise contours for each of the 3 operating scenarios — shown on Figure 11.20 to
Figure 11.22

e for 2055, 2040 and 2033 — composite scenario N60 (24-hour) noise contours comprised of the 3 operating scenarios
for each assessment year — shown on Figure 11.23, Figure 11.24 and Figure 11.25 respectively.

Geographical extent

As the single runway approaches capacity at around 37 million annual passengers (2055) (refer to Figure 11.20 to
Figure 11.22), the extent of predicted noise impact based on N60 (24-hour) contours is at its greatest. N60 contours
extend well beyond the runway ends, north towards Penrith, north-east towards St Marys and north, west and
south-west into the Blue Mountains National Park. The N60 = 10—19 contours extend approximately 46 km to the
north-west of the runway centre, 27 km to the north-east and 46 km to the south-west of the runway ends. With the
application of Prefer Runway 05 scenario the N60 = 10-19 contours extend over Blaxland and Penrith whereas with
Prefer Runway 23 or No preference scenarios these contours do not affect these areas to the same extent.
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2055 scenarios (other than composite)
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Population and dwelling counts

The assessment of population and dwellings exposed to an average of more than 10 daily events above 60 dB(A) reflects
disturbance associated with the frequency of events, especially in rural areas where movements will be more noticeable
at a lower noise threshold. Figure 11.26 highlights the growth in population likely to be exposed to different thresholds of
aircraft noise events exceeding 60 dB(A) over a 24-hour period as WSI operational demand increases from 2033 to 2055.

Similar to the N70 24-hour contours, Figure 11.26 shows that for N60 24-hour contours, Prefer Runway 23 scenario (with
RRO operations at night) has the lowest number of people impacted by various noise event thresholds.

While other scenarios expose over 150,000 people to at least 10 noise events above 60 dB(A) per day in 2055,
Prefer Runway 23 scenario decreases the number of people exposed to approximately 114,000 by 2055, lower than the
numbers that can be expected under other scenarios at the early year of 2040.

While Prefer Runway 05 scenario (with RRO operations at night) would an increased noise exposure compared to
No preference scenario in 2033 and 2055, Prefer Runway 23 scenario would reduce exposure to at least 10 daily
movements above 60 dB(A) for the communities of Penrith, Emu Plains, Colyton, Erskine Park, Jordan Springs,
Cambridge Park and Blaxland.
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11.7.2 Night-time noise levels

The number of noise events exceeding 60 dB(A) (N60) has been used to describe the impact of noise at night. N60 values
have been predicted for the night-time period 11 pm to 5:30 am.

The key findings are depicted by:
e for 2055 — calculated N60 (night) noise contours for each of the 3 scenarios — shown on Figure 11.27 to Figure 11.29

e for 2055, 2040 and 2033 — composite scenario N60 (night) noise contours comprised of the 3 operating scenarios for
each assessment year — shown on Figure 11.30, Figure 11.31 and Figure 11.32 respectively.

Geographical extent

At night, the No preference scenario is predicted to have a greater impact on built-up areas around St Marys (up to
Hassal Grove). The Prefer Runway 05 and Prefer Runway 23 scenarios (both with RRO) are operationally identical but
could behave differently during the transition between day and night and would have less impact on these built-up areas
and a greater impact on rural residential areas around Greendale and Silverdale. The Prefer Runway 05 and

Prefer Runway 23 scenarios extend south of the runway to east of Picton. By 2055, all scenarios would impact areas of
Luddenham to the north of the runway (up to 49 noise events per night).

The number of night-time noise events in densely populated areas could be reduced by use of RRO where available.
As demonstrated in Figure 11.28 and Figure 11.29, this would result in no built-up residential areas being exposed on
average to more than 9 events per night above 60 dB(A).
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Composite scenarios
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Population and dwelling counts

The assessment of population and dwellings exposed to an average of more than 2 movements above 60 dB(A) between
11 pm and 5:30 am daily — (Night), indicates the potential for disturbances during sleep hours. Figure 11.33 highlights the
growth in population numbers, likely to be exposed to different thresholds of aircraft noise events exceeding 60 dB(A)
during night-time (11 pm to 5:30 am) as WSI operational demand increases from 2033 to 2055.

The results show that Prefer Runway 05 and Prefer Runway 23 scenarios (which both incorporate RRO operations)
decrease the number of people impacted by various night-time noise event thresholds when compared to a baseline or
No Preference (scenario 1) without RRO. While the No preference scenario initially exposes up to 27,500 people to at
least 2 noise events above 60 dB(A) per night in year 2033, this grows to over 84,500 people in 2055. The

Prefer Runway 05 scenarios and Prefer Runway 23 scenarios minimise numbers of people exposed to approximately
23,000 people in 2055. This number is less than the number that can be expected to be exposed to 2 noise events above
60 dB(A) per night under the No preference scenario in 2033.

Communities such as St Marys, St Clair, Kingswood, Jordan Springs, Werrington and Orchard Hills will benefit from the use
of the RRO mode of operation as used in Prefer Runway 05 and Prefer Runway 23. Communities such as the Oaks,
Warragamba, Silverdale, Cobbitty, Greendale, Hazelbrook and Linden will see a likely increase in noise exposure when the
RRO mode of operation is in use (noting the criteria required to be met for its application).
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11.7.3 Noise sensitive areas

Appendix D in Technical paper 1 presents the full results for the assessments on noise sensitive areas as described in
Section 11.5.8. These assessments were used to inform the determination of noise impact on social amenity in
Chapter 18 (Social).

11.7.3.1 Projected average and maximum sound level

The key findings can be depicted by the assessment of the project’s impact on residences (by suburb) (refer to
Figure 11.34 and Figure 11.35) and schools (refer to Figure 11.36 and Figure 11.37) using projected average sound level
(Laeq) correlated with projected maximum sound level (Lamax) (defined in Section 11.6.2).

The suburbs and schools depicted as outliers from the general grouping on these figures are likely to be more impacted
by aircraft noise — that is, by higher average sound levels and higher noise levels from an aircraft noise event.

In terms of suburbs, during the night in 2055 under the Prefer Runway 23 scenario (Figure 11.35), the suburbs of
Greendale, Luddenham, Silverdale and Wallacia could be exposed to single events exceeding 70 dB(A) and an average
sound level of 50 dB(A) between 11 pm and 5:30 am.
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11.7.3.2 Proportion of respite

Figure 11.38 presents an example of a map highlighting the projected proportion of respite at various noise sensitive
areas across the Sydney Basin. As supported by Table 11.2 in this context respite is the proportion of days without direct
overflights, or flights within a one km width from a flight path corridor, regardless of sound level. This means that some
noise sensitive areas may be exposed to a high volume of overflights at low sound levels while others may see no direct
overflights but may still be exposed to noticeable sound levels.

Appendix A of Technical paper 1 contains a series of tables presenting the proportion of respite for each noise sensitive
area for day, evening and night and the 3 assessment years.

By correlating the proportion of respite with the average daily frequency of aircraft movements, it is possible to identify
noise sensitive areas based on the extent of respite that they are likely to experience, by representative year, by time of
day and by operating scenario. Figure 11.39 presents a typical scenario, highlighting the noise sensitive areas without
respite, and with a high average frequency of movements.
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11.7.3.3 Detailed respite charts

Figure 11.40 and Figure 11.41 present examples of respite charts generated for 15 specific noise sensitive areas, including
minimum, average, 90™ percentile and maximum movements for day, evening and night, as well as the proportion of days
with respite. The sites were selected because they were representative of those most affected under one or more
scenarios.

In this example, the percentage of days with respite is shown for locations under the Prefer Runway 23 scenario in 2055
for day, evening and night. Figure 11.40 shows that Blaxland is likely to experience 34 per cent of days with respite during
the day, increasing to 100 per cent of days (full respite) during the night (which includes use of RRO in this case)

(Figure 11.41).

Scenario 4 - Daytime (5:30to 18:59)

Location Minimum Average 90t Percentile Maximum % of Dayswith

Movements Movements Movements Movements Respite
Bents Basin 116 219.8 230.7 244 0%
Kemps Creek (College) 0 451 1206 225 34%
Hassall Grove (School) 1 163.1 206.6 210 0%
Kingswood (School) 46 1253 136.0 140 0%
St. Marys 0 276 TS 137 34%
Mulgoa Park 0 21.3 56.0 110 34%
Linden 0 736 94.0 94 0%
Blaxland 0 176 47.4 88 34%
Kemps Creek (School) 0 31.7 41.0 41 0%

Twin Creeks 0 0.0 0.0 Q 100%
Luddenham (Shops) 193 418.8 4431 450 0%
Penrith (High School) 0 176 474 88 34%
Wallacia (School) 0 6.2 9.0 2] 1%
Natai, Brownlow Hill 0 26 4.0 4 9o
Bringell 0 1.2 2.0 2 29%

Scenario 4 - Evening (19:00 to 22:59)

Location Minimum Average 90t Percentile Maximum % of Dayswith

Movements Movements Movements Movements Respite

Bents Basin 0 34.2 387 63 0%
Kemps Creek (College) 0 2.4 9.0 37 75%
Hassall Grove (School) 0 53.7 61.0 62 1%

Kingswood (5chool) 0 345 432 46 12%
St. Marys 0 1.5 5.8 21 75%
Mulgoa Park 0 1.8 7.0 29 78%
Linden 0 124 15.0 18 1%
Blaxland 0 0.8 2.4 16 76%
Kemps Creek (School) 0 7.5 11.0 12 13%
Twin Creeks 0 0.1 0.0 13 99%
Luddenham (Shops) 0 89.5 98.0 98 0%
Penrith (High School) 0 0.8 24 16 76%
Wallacia (School) 0 0.0 0.0 Q 100%
Natai, Brownlow Hill 0 0.0 0.0 10 99%
Bringelly 0 0.0 0.0 0 100%

Figure 11.40 Noise sensitive areas — respite charts — Day and Evening — Prefer Runway 23 — 2055
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Scenario 4 - Night (23:00 to 5:29)

Location Minimum Average 90t Percentile Maximum % of Dayswith
Movements Movements Movements Movements Respite
Bents Basin 22 490 54.6 68 0%
Kemps Creek (College) 0 0.0 0.0 0 100%
Hassall Grove (School) 0 94 285 56 55%
Kingswood (School) 0 0.0 0.0 0 100%
St. Marys 0 0.5 0.8 20 90%
Mulgoa Park 0 0.4 1.0 13 89%
Linden 0 Eib 11.4 20 53%
Blaxland 0 0.0 0.0 0 100%
Kemps Creek (School) 0 0.0 0.0 0 100%
Twin Creeks 0 0.9 1.9 31 88%
Luddenham (Shops) 24 659 81.6 105 0%
Penrith (High School) 0 0.0 0.0 0 100%
Wallacia (School) 0 14 20 2 21%
Natai, Brownlow Hill 0 0.3 06 a9 90%
Bringelly 0 0.0 0.0 0 100%

Figure 11.41 Noise sensitive areas — respite charts — Night — Prefer Runway 23 - 2055

11.7.4 Land use planning impacts

As outlined in Table 11.2 the most important use of ANEC contours is in land use planning around airports, using the
principles set out in the AS 2021:2015 (refer to Section 11.5.4.1).

The key findings are depicted by:
e for 2055 — calculated ANEC contours for each of the 3 operating scenarios — shown on Figure 11.42 to Figure 11.44

e for 2055, 2040 and 2033 — combined ANEC contours for the 3 operating scenarios — shown on Figure 11.45,
Figure 11.46 and Figure 11.47 respectively.

Individual figures for ANEC contours for 2055 operating scenarios represent the differences in aircraft noise impacts
between these scenarios at these thresholds as the single runway approaches capacity.

As the combined ANEC contours compile noise exposure levels for the 3 operating scenarios, they are a conservative or
‘worst-case’ representation of noise exposure levels.

Geographical extent

While the No preference (scenario one) contours are balanced at both ends of the runway, the shape of Prefer Runway 05
(scenario 3) and Prefer Runway 23 (scenario 4) contours reflect operations to be more biased either in the Runway 05
direction or in the Runway 23 direction respectively.

In the early years of operation (2033) (refer to Figure 11.47), the ANEC extends along the standard instrument arrival and
departure routes, up to approximately 7 km north-east towards Eastern Creek and 9 km south-west towards

Lake Burragorang from the runway ends and a maximum of approximately 2 km wide. In the interim year of operation
(2040) (refer to Figure 11.46), the ANEC extends in a similar pattern, but the contours cover a larger area. By the time
single runway operations approach capacity (2055) (refer to Figure 11.45), the ANEC covers the largest area of the

3 assessment years, up to approximately 10 km north-east and around 15 km south-west from the runway ends and a
maximum of approximately 5 km wide.
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Composite scenarios
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Population and dwelling counts

The estimated population and dwellings count within these contours across the 3 assessment years is shown in
Table 11.9.

Table 11.9  Estimated population and dwellings count within ANEC contours

ANEC No Preference Prefer Runway 05 (with RRO) Prefer Runway 23 (with RRO)
contours Population Dwellings Population Dwellings Population Dwellings
2033 20 270 79 210 65 240 74
25 57 17 55 16 72 22
30 13 3 16 4 19 5
35 4 1 4 1 4 1
40 2 0 2 0 2 0
2040 20 440 130 330 100 350 110
25 80 20 80 20 90 30
30 23 6 23 7 31 9
35% 4 1 5 1 5 1
40* 2 0 2 1 2 0
2055 20 990 285 660 205 600 188
25 170 50 170 50 170 50
30 42 12 45 13 52 15
35 9 3 12 4 13 4
40* 3 1 3 1 2 1

* Estimate based on interpolation of census data. More granular review of specific properties required to identify specific dwellings
impacted.

The results show that less than 1,000 people may be living within the 20 ANEC contours by 2055, up from approximately
250 people in 2033, regardless of the operational scenario.

While there are very few residents within the 25 ANEC contours, mostly in Greendale, the 20 ANEC contours could
progressively over time include the community of Twin Creeks and rural portions of the suburb of Kemps Creek.

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 11-77
Environmental Impact Statement | Chapter 11 Aircraft noise



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

11.7.5 Flight path movement and respite charts

The full set of flight path movement charts and respite charts generated by the assessment is found in Appendix B of
Technical paper 1. An example of a flight path movement chart is provided in Figure 11.48, showing the number of
aircraft movements on each Runway 05 Day departure flight path.
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Figure 11.48 Example flight path movement chart for Runway 05 Day departures

Separate respite charts were generated for day, night and RRO flight paths. Respite ranges from 0 per cent (no respite — at
least one daily movement every day of the year) to 100 per cent (full respite — no projected movements on all days of the
year). An example respite chart is provided as Figure 11.49.

The respite charts focus on the individual flight paths (where the term ‘respite’ is described as the absence of operations
to or from a particular runway end). Section 11.7.3.2 presents an example of the assessment of respite at a range of noise
sensitive areas based on whether these areas are directly overflow or within one km of a flight path corridor and

Section 11.7.3.3 presents an example of detailed respite charts for specific noise sensitive areas. This provides greater
focus for assessment of respite in specific rural, rural residential, and urban communities.
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Figure 11.49 Example respite chart for Runway 05 Day departures

11.7.6 Single event or maximum noise levels

Assessment years are not relevant to single event noise contours, as they indicate the maximum (Lamax) noise levels
resulting from a single operation of a specific aircraft type on all applicable arrival or departure flight paths. As the aircraft
types used in the modelling for the assessment years are generally the same, the single event contours would typically
remain unchanged. The full set of figures for single event contours by representative aircraft type (as defined by

Table 11.6) are found in Appendix C of Technical paper 1.

11.7.6.1 Loudest and most common aircraft existing

Examples of single event noise contours (Lamax contours) are shown in Figure 11.50 to Figure 11.55. The highest predicted
noise levels are typically associated with widebody aircraft such as the Boeing 777-300ER, Boeing 747-8 and Airbus A330
aircraft. However, the more common and likely noise levels are represented by Airbus A320neo and Boeing 737max
aircraft.

11.7.6.2 Cumulative maximum noise level - all aircraft types

Figure 11.56 shows the cumulative maximum sound levels for all modelled aircraft types, over 24-hours for 2055, noting
there is little difference in single event noise contours for assessment years (refer front of this section).
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11.7.6.3 Single event noise contours population and dwelling counts

This assessment provides an order of magnitude of the population likely to be exposed to at least one event above a

60 dB(A) noise threshold in 5 dB(A) increments. This assessment highlights that the number of people exposed to at least
one noise event above 60 dB(A) will remain steady across the scenarios, based on the existing census data (for example,
around 360,000 people within 60 dB(A) Lamax contour in 2033 and around 375,000 people within 60 dB(A) Lamax contour in
2055. In practice, the outcome will depend on the evolution of the aircraft fleet and on their operation on all flight paths
to and from WSI.

Table 11.10 Population and dwellings counts — projected maximum sound level

Specifications Population Dwellings

Metric Contour PLIEE] 2040 2055 2033 2040 2055

Lamax 60 360,000 355,000 375,000 126,000 125,000 132,000
65 152,000 150,000 164,000 56,500 55,900 61,300
70 32,300 32,300 33,300 11,700 11,700 12,000
75 9,700 9,500 9,900 3,200 3,100 3,300
80 1,500 1,200 1,500 400 320 420
85 180 100 220 50 30 58
90 34 35 36 10 10 11

11.7.7 Noise induced vibration

At high noise levels, the low frequency components of aircraft noise can result in vibration of loose elements in buildings,
notably windows.

Even at the highest expected noise levels, the levels of vibration due to low frequency noise would be well below those
which may cause structural damage to buildings. With typical light building structures, noise induced vibration may begin
to occur where the maximum external noise level reaches approximately 90 dB(A). The effect is more common on
take-offs than for landings because the noise spectrum for a take-off close to WSI has stronger low frequency
components. Figure 11.57 below depicts the 90 dB(A) Lamax footprint for WSI confirming that it is largely contained within
the Airport Site.
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11.7.8 Assessment of the refinements

The redistribution of jet aircraft traffic to Runway 23 Departure Southeast Night (RRO) (preliminary flight path D32) from
Runway 23 Departure Northeast Night (RRO) flight path (preliminary flight path D28), and the introduction of a new
night-time RRO noise abatement procedure (RRO-NAP) has been assessed using the same methodology described in
Technical paper 1. As these changes only apply to RRO mode of operation, the assessment focused on night time
operations (11 pm to 5.30 am). Impacts and benefits were identified based on absolute noise level or number of events,
and are presented in the Addendum Technical paper 1: Aircraft noise as a comparison against those presented in the
baseline assessment presented in Technical paper 1.

The proposed refinements would result in a noticeable change to the noise contours, particularly for the N60 night
contours for scenarios where RRO mode of operation is preferred. Figure 11.58 reproduces Scenario 4 with the

assessment year 2033 as presented in Technical paper 1. Figure 11.59 displays the revised assessment for Scenario 4 in
the assessment year 2033 with both proposed changes to RRO (reallocation of D28 departures and RRO-NAP) included.

Additional detail on these changes to noise impacts is provided in the Addendum Technical paper 1: Aircraft noise.
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A qualitative assessment has been completed for the other refinements to the preliminary flight paths, given the nature
of these changes. This assessment is summarised in Table 18.21 and is further discussed in Appendix G (Assessment of
the refinements to the project) of the EIS.

Table 11.11 Assessment of other refinements

Refinement Assessment

Mt Tomah, The N60 contours as depicted in the assessment do not typically extend along this preliminary
Mt Wilson and flight path, with the exception of N60 (24 hour) in 2055 with minor impacts
Mt Irvine (10-19 movements over 24 hours). These impacts however would occur over unpopulated

areas. Therefore, any minor shift of the N60 (24 hour) to align with the refined preliminary
flight path is unlikely to change the assessment that was presented in the Draft EIS. The other
assessed scenarios do not generally have N60 noise contours that extend as far as the location
of the proposed change.

Required Navigation  Overall there would not be an increase in the number of flights using the section of arrival
Performance - path from where the path turns toward the RNP-AR approach to where it meets the longer
Approval Required approach to Runway 05. However, with the removal of the A13 flight path, the spread of
(RNP - AR) approach aircraft arriving across the two flight paths would be changed, with all aircraft now proposed
to arrive along the A10 flight path. This aircraft approach however is generally over
unpopulated areas and is therefore not expected to result in any change in noise impacts
compared to those already discussed in the Draft EIS (as exhibited).
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Refinement Assessment

RRO night approach  The refined preliminary flight path would be slightly closer to the suburb of Waterfall (up to
to Runway 05 around 900 m closer in comparison to the preliminary flight path identified in the Draft EIS),
(Arrival East) but at altitudes of around 12,000 ft (3.7 km), the changes in impacts to those described in the

Draft EIS are expected to be negligible. The change would result in reduced direct overflight of
some areas at around 12,000 ft (3.7 km), and increased distance to other areas.

11.8 Mitigation and management

Aircraft noise is an inevitable and unavoidable consequence of an operating airport. The collective responsibilities for the
management of aircraft noise are described in Section 11.3.2.

As described in Section 11.3.1 there are 4 fundamental options for mitigation of aircraft noise, noting the safe and
efficient operation of WSI may limit their availability:

¢ reduce noise emissions from the aircraft at source

e develop land-use planning or other controls to ensure future noise-sensitive uses are not located in noise affected
areas

¢ plan flight paths, air traffic control and noise abatement procedures and airport operating strategies to achieve lower
impacts over noise sensitive areas

¢ place operational restrictions on aircraft types and time of operation.

As discussed in Section 11.3.1.1, the magnitude of future reductions in aircraft noise emission levels is primarily
determined by aircraft designers and manufacturers and future international regulatory initiatives. It is very likely that
noise emission from future aircraft will be lower than from current aircraft but due to the absence of specific information
this report has adopted a conservative approach by modelling future aircraft types based on existing noise emission
levels.

On the second point, the NSW Government and local governments have been actively planning for an airport at
Badgerys Creek since the 1980’s and have undertaken steps aimed at limiting future noise exposure of the residential
population. These have included:

e zoning land near WSI as appropriate for less sensitive uses

e ensuring that local government has planning procedures in place to limit sensitive uses in areas potentially affected by
aircraft overflight noise.

This has limited the potential noise impact from an urban greenfield airport to a level that is lower than would otherwise
be expected for a development of this type and scale. Planning protections would continue to be part of the operational
framework as discussed in Section 11.8.1.1.

The third point is the focus of this EIS, and the basis of mitigation measures recommended in Section 11.8.2.

On the fourth point, WSI will operate over 24-hours, 7 days a week. Restrictions on its operation may affect the efficiency
and economic viability of WSI. Restrictions on aircraft types may also be impractical given the proposed level of freight
activity.
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11.8.1 Operational framework

The WSI operational framework would consist of a range of mechanisms to manage aircraft noise, including planning,
policy and consultative measures.

11.8.1.1 Planning protections

A number of planning protections are already in place around the Airport Site following the previous EISs (one in 1985,
the next between 1997 and 1999 and most recently in 2016). The indicative ANEC for WSI provided in the Airport Plan
and Western Parkland City SEPP was generated based on the runway direction, dual runway operations and indicative
flight paths as presented in the 2016 EIS. An updated ANEC is presented in this chapter for single runway operations. Until
the ANEF contour is approved for WSI, the ANEC contour presented as the Noise Exposure Contour Map in the

Western Parkland City SEPP, representing the long-term, dual-runway for WSI will continue to inform land use planning.

The Australian Government would continue to work closely with the NSW Government and local governments to
implement any long-term planning protections that have been put in place around the proposed airport to minimise
incompatible development.

As described in Chapter 5 (Statutory context), the Airport Plan will eventually be replaced by a Master Plan. The

Master Plan is required to include a number of measures relevant to noise including an endorsed ANEF chart, flight paths
and plans for managing aircraft noise intrusion in areas forecast to be subject to exposure above the significant

ANEF level.

11.8.1.2 Noise insulation and property acquisition policy

Under Condition 16(7) of the Airport Plan, DITRDCA has developed a Noise Insulation and Property Acquisition (NIPA)
policy in relation to aircraft overflight noise for buildings outside the Airport Site and having regard to the 24-hour, 7 days
a week operation. This condition was included as part of the Australian Government’s approval for Stage 1 of WSI for
single runway operations and 10 million annual passengers.

The draft NIPA policy was released for public consultation alongside the Draft EIS. Details of the final NIPA policy, based
on the aircraft noise results from this assessment and feedback from the local community and other stakeholders, is
included in this EIS.

Further detailed information on the NIPA program, including program guidelines and application processes, will be
released prior to the program’s implementation in mid-2025.

Background information on the development of the NIPA policy is available at Appendix F.

The development of a new, greenfield, 24-hour domestic and international airport will result in significant additional
aircraft overflight noise exposure to surrounding communities than is currently experienced. The NIPA policy is intended
to provide assistance to these communities, through noise insulation and amelioration works, to preserve existing
building uses and living amenity for landowners and residents.

The NIPA policy is informed by:

¢ land use planning and noise exposure documentation including AS 2021:2015, the National Airports Safeguarding
Framework, and the Western Parkland City SEPP

e the noise exposure forecasts presented in this EIS
e existing building typologies within the Western Sydney area, and associated noise treatments
e previous domestic insulation programs undertaken for Sydney (Kingsford Smith) Airport and Adelaide Airport

e feedback received during the public exhibition of the Draft EIS and draft NIPA policy, including at community
information and feedback sessions and one-on-one meetings between DITRDCA and landowners and residents in the
draft NIPA eligibility and surrounding area.
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This policy is not intended to compensate for economic impacts, for example to building values or other broader impacts
resulting from the operations at WSI. These impacts, and any potential mitigations are discussed in the relevant chapters
of this EIS.

Overview of NIPA policy eligibility criteria

Based on these factors, the NIPA policy would offer noise treatment assistance to pre-existing properties that meet the
criteria in Table 11.12 and Figure 11.60.

Table 11.12 Eligibility criteria for noise insulation and property acquisition policy

Eligibility criteria Inclusions Exclusions

Acquisition Noise treatment

ANEC 40 ANEC 20
(automatic eligibility)

Noise sensitive areas within  Unapproved buildings and
residential buildings, structures
including bedroomes, living

ANEC 20
areas and workspaces

Buildings with pre-existing

(case by case where noise
reduction target cannot be
efficiently met)

Noise sensitive areas within
public buildings
(educational facilities, child

obligations to undertake
noise treatment works to
achieve building
compliance

care facilities, health care
and clinical facilities, places
of worship)

Commercial and industrial
buildings

Noise reduction target

Reduce the level of aircraft noise experienced inside an eligible building (in noise-sensitive spaces), during the forecast
worst-case aircraft noise events, to 50 dB(A).

The 50 dB(A) noise reduction target is non-binding and treatment plans to achieve the target will be based on desktop
analysis of forecast noise. In some cases, the 50 dB(A) may not be able to be cost effectively achieved, however best
endeavours will be taken in aiming to achieve this outcome, in which instance, noise treatment works will aim to
provide a noticeable aircraft noise reduction, specific to building type, use and location.

Note: The ANEC 20 and 40 contours used to determine NIPA policy eligibility are the composite contours, reflecting all
runway modes, for the 2040 forecast year. The ANEC 20 and 40 contours are illustrated in Figure 11.60.

Land use planning framework

The Western Parkland City SEPP provides airport safeguards that prevent development approval being granted for most
noise sensitive developments, including residential buildings, near WSI that are within the long term ANEC 20 or ANEF 20
contour. Where development approval is able to be granted, for example for vacant land where residential development
had been approved prior to the commencement of provisions, these buildings must meet the indoor design sound levels
in AS 2021:2015. This standard provides guidance on the siting and construction of buildings in the vicinity of airports to
minimise aircraft noise intrusion. The standard also informs land use planning to prevent non-complementary
development in areas that either currently, or under future planned runways, will be severely impacted by aircraft noise.
The standard provides that buildings within the ANEC 20 contour should be constructed to achieve an indoor design
sound level of 50 dB(A) for sleeping areas and dedicated lounges, with 55 dB(A) for other habitable spaces, requiring
significant additional noise insulation treatment than standard residential construction. Noise sensitive receivers should
not be constructed in ANEC 25 and above contours.

Guideline A of the NASF Guidelines also indicates that land use planning should not include new designations or zoning
changes that would provide for noise sensitive developments within ANEF 20 contours where that land was previously
rural or for non-urban purposes (in keeping with AS 2021:2015).
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All 3 documents rely on the ANEC 20 or ANEF 20 contour as the threshold whereby noise sensitive receivers, such as
residential buildings, should either not be constructed, or should only be constructed with additional noise insulation
treatment. The NIPA policy for WSI therefore adopts ANEC 20 contour as the principal eligibility criterion for noise
insulation treatment.

Use of ANEC composite contours and natural boundaries

ANEC contours have been adopted for the NIPA policy to consider noise impacts and potential eligibility for treatment or
property acquisition. The ANEC, which is utilised in this policy, as well as ANEF, is explained further in Technical paper 1
and Technical paper 6: Land use and planning (Technical paper 6).

The NIPA policy has adopted the ‘ANEC composite’ contour which reflects all 5 runway modes of operation, including
night modes, and represents the largest ANEC footprint. This is a conservative approach to capture the highest number of
properties that may be eligible for amelioration treatment or acquisition.

It is important to note that an ANEC contour is a computer-generated contour based on a finite number of inputs and
assumptions. ANEC contours do not recognise geographical ‘natural boundaries’ and can, for example, pass through
streets even though buildings on either side of the contour may have the same or similar noise experience.

A lesson learned from the implementation of the noise insulation programs at Sydney (Kingsford Smith) and Adelaide
airports was the need to consider natural boundaries, such as the inclusion of properties on either side of the street and
the use of waterways, terrain (for example, hills or crests), and green spaces to determine the boundary. Feedback
received during the public exhibition of the Draft EIS and draft NIPA policy and discussions with landowners also
identified support for the consideration of natural boundaries when determining eligibility guidelines for the

NIPA program.

Given the different characteristics of the area surrounding WSI (with large irregular lot sizes, lower density rural-
residential land uses) compared to the areas surrounding Sydney (Kingsford Smith) and Adelaide airports, the natural
boundary considerations used to determine the WSI NIPA eligibility area will be modified to provide more equitable
outcomes across the eligibility area. This includes:

e recognising differences in property lot sizes and shapes — buildings on the whole of a property lot that is touched by
the ANEC 20 contour will be eligible. To avoid inequitable or arbitrary outcomes, however, individual buildings on lots
that are located over one km outside the ANEC contour will be excluded from program eligibility

e recognising differences between the predominantly rural areas and the smaller pockets of suburban development (in
Luddenham Village and the Twin Creeks estate) — extending the natural boundary to include both sides of a street will
be limited to those suburban areas only. This is consistent with the way this natural boundary consideration was
applied in streets surrounding Sydney (Kingsford Smith) and Adelaide airports.

Based on these factors, the program eligibility area, based on the ANEC 20 composite contour, will be extended in some
locations to include natural boundaries, using the following guidelines:

1. The whole of a property lot, where the ANEC 20 contour passes through, or touches, part of the property — however,
a distance rule will be applied on large property lots to exclude buildings located more than one km from the ANEC 20
contour.

2. Some additional properties, in close proximity to the ANEC 20 contour where a localised geographic feature creates a
natural boundary, such as a road, waterway, terrain or green space.

3. Within the suburban area of Luddenham Village and Twin Creeks estate, where the ANEC 20 contour runs broadly
parallel along a street, or immediately adjacent to a street, additional properties that are immediately opposite
(i.e. across the street to) eligible properties.

4. Within the suburban area of Luddenham Village and Twin Creeks estate, where the ANEC 20 contour runs broadly
perpendicular across a street, additional properties that are on the same street frontage and immediately adjacent to
(i.e. next door to) eligible properties.

Further detailed information on where natural boundaries will be considered, including details of the final NIPA eligibility
area, will be included in the program guidelines, which will be released prior to the program’s expected implementation
in mid-2025.
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Forecast operation year is based on 2040

With WSI opening in 2026 and the anticipated gradual increase in utilisation, and therefore gradual increase in noise
overtime, the NIPA policy has used the 2040 forecast operation year instead of 2033 or 2055 (refer to Appendix F). In
developing this policy, 2033 was considered too soon after establishment of WSI to reflect the time frame of the
program, and 2055 did not take into account the potential second runway that is anticipated to be required around that
time, nor any technological advances in aircraft. With these considerations, the NIPA policy is taking into consideration a
higher operational noise impact than what is expected to be experienced when WSl initially opens, or even in 2033. This
also reflects moderate airport maturity, when it is forecast to be operating at 15 million annual passengers.

Estimate of number of properties eligible

For the draft NIPA policy, a desktop approach was used to identify sensitive receptors within the noise contours.
Following release of the draft policy, DITRDCA undertook further work to better understand the number, type and nature
of properties and buildings in the NIPA eligibility area.

The ANEC 20 contour directly impacts (i.e. touches) approximately 171 property lots surrounding the Airport Site. This
does not include any additional properties that may be subject to the natural boundary considerations.

The actual number of properties that will be eligible to apply to the program is expected to be lower than the total
number of impacted properties, for the following reasons:

e some rural properties are vacant, or have derelict or abandoned buildings

e some areas are also currently undergoing rezoning from rural-residential to commercial-industrial, with this trend
continuing given increasing developments within the surrounding Western Sydney Aerotropolis area

e some properties are currently, or likely to be, subject to other acquisition processes related to NSW Government
Aerotropolis and transport planning

e program eligibility guidelines will exclude works on buildings with pre-existing obligations to undertake noise
treatment works to achieve building compliance due to existing state and local planning laws

e program eligibility guidelines will exclude works on unapproved or non-compliant buildings and structures

e program eligibility guidelines for non-residential properties are limited to noise sensitive public buildings (educational
facilities, health care and clinical facilities and places of worship).

The NIPA program will be voluntary and the final number of landowners that will participate is not known at this stage.
DITRDCA will undertake further on-ground investigation of properties within the eligibility area during detailed
NIPA program design and delivery.

The eligibility criteria for WSI NIPA policy is broader than both previous domestic programs at Sydney (Kingsford Smith)
and Adelaide airports — the lower number of properties potentially eligible for treatment (compared to Sydney

(Kingsford Smith) and Adelaide) reflects lower residential density in the areas surrounding the Airport Site, combined
with careful land use planning over many years. For example, had the same eligibility criteria for Sydney (Kingsford Smith)
Airport been applied to WSI, as few as 5 properties would be eligible for noise treatment assistance. In addition to
consistency with the land use planning framework, the broader eligibility for WSI reflects the lower existing ambient
noise levels around the Airport Site and its character as a new, greenfield, development that will operate on a 24-hour
basis.
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Treatments for residential and non-residential buildings

Noise amelioration treatments provided by the NIPA program are to be based on the application of AS 2021:2015, as well
as research undertaken by DITRDCA with experts in this field.

Based on research, the ANEC noise contours will be used to identify properties considered eligible for insulation
treatments if located within the NIPA eligibility area. Under the standard, potential treatments, depending on technical
assessment, include double glazed windows, wall and ceiling insulation, external door seals and cooling. For more
information on aircraft noise treatment refer to Appendix F.

While further detailed information on the NIPA program, including program guidelines and application processes, will be
released prior to the program’s implementation in mid-2025, the program is expected to follow the delivery process
outlined below.

1. Application process — following a public awareness campaign, landowners within the NIPA eligibility area will be
invited to apply to the NIPA program. Building eligibility will be assessed against the program eligibility criteria.

2. Building acoustic assessment — eligible buildings will be assessed by specialist acoustic engineers and a Noise
Treatment Plan developed to identify the insulation works required. Related building works to support any treatment
works will also be included in the Plan.

3. Noise Treatment Plan approval — Noise Treatment Plans would be assessed by DITRDCA for their effectiveness in
reaching the noise reduction target in a cost-effective manner. Landowners would also need to agree to
Noise Treatment Plans before any work is carried out.

4. Delivery of works — Works would be delivered using qualified builders and following all work health and safety laws.

5. Quality assurance and acceptance of works — Works would be assessed for compliance with relevant building codes
and the level of noise reduction achieved.

Internal noise target

The NIPA policy sets an internal noise target of 50 dB(A) within noise sensitive areas, including bedrooms, living areas and
workspaces. This aligns with recommended indoor noise level under AS 2021:2025 for new properties constructed
adjacent to an airport. The composite Lamax contour including all modelled aircraft types will be used to determine the
maximum noise level each dwelling is predicted to experience based on the projected flight schedules. The Lamax
represents the absolute maximum sound level modelled on any flight path by any scheduled aircraft movement. It is the
highest aircraft single noise event in a 24-hour period. This will determine the level of noise reduction required to achieve
the desired internal noise target.

Where the 50 dB(A) target cannot be effectively or efficiently achieved, noise treatment works will aim to provide a
noticeable aircraft noise reduction, at a level to be determined during detailed program design, specific to the individual
building type, use and location.

Program participation

Participation in the NIPA program by landowners will be voluntary. Further detailed information on the NIPA program,
including program guidelines and eligibility, and application processes, will be released prior to the program’s
implementation in mid-2025. At this time DITRDCA will contact all landowners within the NIPA eligibility area to advise of
the details of the program and the application process.

Acquisition of a property

There are no properties identified as located within the ANEC 40 contour. ANEC 40 is the metric used in this policy to
determine automatic consideration for property acquisition and aligns with the approach taken for the Sydney Airport
noise insulation program. No eligible building is currently within the ANEC 40 composite for 2040, however consideration
may be made on a case by case basis for requests for the acquisition of a property outside the ANEC 40, yet still located
within the ANEC 20.
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DITRDCA will take the following additional criteria into account in making a recommendation on whether a property
should be acquired:

1. The proposed acquisition is voluntary and at the request of the owner.
2. The property is very significantly impacted by aircraft overflight noise.
3. Effective noise amelioration treatments are not possible.
4

. Agreement on fair value with the landowner can be reached.

All final decisions on whether a property should be acquired are a matter for the Australian Government.

11.8.1.3 Other mechanisms

WSA Co will establish a WSI CACG to ensure appropriate community engagement on airport planning and operations.
Other mechanisms supporting the WSI operational framework would include:

e the Airservices Australia’s NCIS — to handle complaints and enquiries about aircraft noise and operations associated
with WSI to help identify issues of community concern and provide opportunities for improvement

¢ the ANO (an independent administrative office) — to conduct reviews of Airservices Australia’s and Defence’s
management of aircraft noise-related activities. The ANO would also monitor and report on the effectiveness of the
community consultation processes related to aircraft noise for WSI and the presentation and distribution of aircraft
noise-related information.

The operational framework would support the implementation of the mitigation measures proposed in Section 11.8.2.

11.8.2 Mitigation measures

Effective noise mitigation often requires several small, incremental improvements that, when combined, could result in a
substantial and noticeable reduction in aircraft noise impacts. This must be balanced against a safe and efficient airport
operation. The proposed mitigation measures outlined in this section for WSI would be given further consideration at the
appropriate stages indicated. Further explanation is provided in Section 11.1 of Technical paper 1.

11.8.2.1 Future phases

As outlined by Chapter 6 (Project development and alternatives), there are 3 remaining phases of the airspace and flight
path design process. During the detailed design phase more detailed planning of the airspace design and operating
procedures, including the evaluation of the viability and finalisation of noise mitigation measures presented in this
chapter, would be undertaken in consultation with industry and stakeholders.

All design decisions made during detailed design for improved noise impact mitigation would be made by
Airservices Australia in discussion with DITRDCA and assessed as appropriate prior to being considered by CASA.

During the implementation phase, the final noise abatement procedures and noise management measures would be
recorded as part of the overarching noise management plan for WSI. The refinement of noise abatement procedures
would then require the actual commencement of operations and measurement and monitoring of the benefits or
disbenefits individual initiatives deliver as part of the post-implementation phase.

11.8.2.2 Noise abatement procedures

The concept and different types of noise abatement procedures are introduced in Chapter 3 (Introduction to airspace),
along with limitations to their use.

The proposed noise abatement procedures for WSI (see Chapter 7 (The project)) were developed to minimise noise
impacts as much as practical without unduly compromising the safe operation of WSI. Advanced mitigations such as
Noise Abatement Departure Procedure climb profiles would be considered in the detailed design phase. These are
explained in detail in Section 11.2 of Technical paper 1.
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11.8.2.3 Monitoring of aircraft noise and flight paths

As a major new international airport, it is expected that a system of permanent noise monitoring terminals (loggers)
would be installed at suitable locations around WSI and incorporated into Airservices Australia’s NFPMS network and
reporting systems. This system operates 24-hours-a-day, 7 days a week, collecting data from every aircraft operating to
and from each of these airports. Further information is available in Section 10.1.1 of Technical paper 1 and the
Airservices Australia website https://www.airservicesaustralia.com/community/environment/aircraft-noise/monitoring-
aircraft-noise/noise-monitor-reporting/.

The WebTrak interface allows community and other stakeholders to see where aircraft fly and explore historical trends
and patterns.

11.8.2.4 Communication and coordination

It is recommended that information is provided to existing and potential new residents in areas likely to be affected by
noise. For existing residents, this information will allow them to understand the anticipated aircraft noise (including the
number, frequency, loudness, and timing of events and periods of respite). For potential new residents, comprehensive
and accurate information enables their informed consideration of a move into the area. The results of the noise
assessment will seek to support this process.

Ongoing consultation with the local community and other important stakeholders would continue in parallel with the
future phases of the airspace and flight design process to provide the chance to be consulted and fully informed of the
final expected impacts before WSI commences operations (refer to Chapter 9 (Community and stakeholder
engagement)).

11.8.2.5 Project specific mitigation measures

Table 11.13 provides a summary of aircraft noise mitigation measures identified for the project. These are supported by
the proposed monitoring program in Table 11.14.

Table 11.13 Proposed mitigation measures — aircraft noise

ID No. Issue Mitigation measure Owner Timing
N1 Noise DITRDCA will deliver the NIPA policy which will apply ~ DITRDCA Pre-operation
insulation and to eligible properties that are significantly impacted (Detailed design,
property by aircraft overflight noise from WSI. 2024-2026)
acquisition and
Operation

(Implementation,
2026 — conclusion
of program)

N2 Noise Airservices Australia will develop and review noise Airservices Pre-operation
abatement abatement procedures in consultation with Australia/ (Initial proposal as

stakeholders, including aircraft operators, airlines, DITRDCA part of the EIS,
WSA and Forum on Western Sydney Airport with any further
(FOWSA)/WSI CACG following a draft proposal refinements in
developed by the Expert Steering Group in response detailed design,
to feedback on the draft EIS. 2024-2026)

and

Operation

(Implementation,
2026—-ongoing)

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 11-99
Environmental Impact Statement | Chapter 11 Aircraft noise


https://www.airservicesaustralia.com/community/environment/aircraft-noise/monitoring-aircraft-noise/noise-monitor-reporting/
https://www.airservicesaustralia.com/community/environment/aircraft-noise/monitoring-aircraft-noise/noise-monitor-reporting/

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

ID No. Issue

N3 Communication

N4 Noise
complaints

N5 Aircraft noise

N6 Flight path
design

Table 11.14 Proposed monitoring program — aircraft noise

ID No. Issue

M1 Aircraft noise

Mitigation measure

WSA Co will establish a CACG to ensure appropriate
community engagement on airport planning and
operations. This will ensure community and industry
have a forum for the groups best positioned to
identify, share and test solutions or measures
including relevant national or international best

practice initiatives.

The Airservices Australia NCIS will handle complaints
and enquiries about aircraft noise and operations
associated with the project to help identify issues of
community concern and provide opportunities for

improvement.

The ANO provides independent reviews of aircraft
noise-related activities to ensure appropriate
governance and oversight of operations. The ANO is
also available to make targeted reviews on specific
issues as they are identified or arise.

Airservices Australia will undertake a post-
implementation review (PIR) of the flight path design

and implementation.

Monitoring measure

Airservices Australia will install a system of
permanent and temporary noise monitoring
terminals at suitable locations and incorporated
into the Airservices Australia NFPMS network and
reporting systems. The interface will allow
community and other stakeholders to see where
aircraft fly and explore historical trends and

patterns.

The system will provide accurate noise monitoring
data for reporting, validation and noise model
calibration. With an established baseline it could
give an evidence base for any future flight path
modification or noise abatement initiatives.

This system will operate 24-hours-a-day, 7 days
week, collecting data from every aircraft
operating to and from WSI.

Noise monitoring will consider the requirements
of the WSI Stage 1 Development Noise
Operational Environment Management Plan

(OEMP).

Owner

WSA Co

Airservices
Australia

Airservices
Australia

Airservices
Australia

Owner

Airservices
Australia
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Pre-operation (At
the conclusion of
detailed design,
2024-2026)

Operation
(Implementation,
2026-0ongoing)

Operation
(Implementation,
2026-0ongoing)

Operation (2026 —
within 2 years of
implementation)

Timing

Operation
(Implementation,
2026-0ongoing)
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11.8.2.6 Dependencies and interactions with other mitigation measures

Mitigation measures in other chapters that are relevant to the minimisation and management of aircraft noise impacts
include:

e Chapter 14 (Land use), specifically the requirement for continued liaison between DITRDCA and WSA Co with State
and local government agencies to ensure applicable environmental planning instruments have regard ANEC forecasts
produced for the project

e Chapter 18 (Social), specifically the requirement for WSI CACG to undertake consultation with stakeholders and
community, including social organisations, to seek feedback on social issues and to promote social and economic
welfare of the community.
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Chapter 12 Air quality and greenhouse gas

This chapter provides an overview of the existing environmental conditions and the potential local and regional air
quality and greenhouse gas (GHG) emissions impacts associated with the project.

The refinements to the preliminary flight path design since the exhibition of the Draft EIS would not change the
conclusions of the overall air quality assessment or greenhouse gas assessment as presented in this chapter and
supporting technical papers. Any change to air quality or greenhouse gas emissions would be minimal. Further
detail is provided in Appendix G (Assessment of the refinements to the project) of the EIS.

Air quality

The local air quality assessment has focused on direct emissions near to the source, whereas the regional air
quality assessment has also considered secondary pollutants (such as ozone (03)), which may form in the
atmosphere sometime after the emission of any precursor pollutants such as oxides of nitrogen (NOx) and
Volatile Organic Compounds (VOC).

The assessment has used well established, commonly used modelling methods and has been completed in
accordance with NSW Environment Protection Authority guidelines including the Approved Methods for the
Modelling and Assessment of Air Pollutants in New South Wales (NSW EPA, 2022) (the Approved Methods) and the
Tiered Procedure for Estimating Ground Level Ozone impacts from Stationary Sources (NSW EPA 2011). The
assessment has also considered recognised Australian air quality impact assessment criteria, guidelines and
recommended practices.

The prevailing wind flows in the area surrounding the WSI are influenced by the topography of the Sydney Basin.
The ambient air quality levels that are monitored at various locations surrounding WSI indicate that air quality in
the area is generally good and is typically below the relevant NSW Environment Protection Authority (EPA) goals
except for annual average particulate matter (PM) less than 2.5 micrometres in diameter (PMa2s) levels and Os.
Historically, adverse air quality conditions arise from time to time due to extraordinary events such as dust storms
and bushfires.

The local air quality assessment indicated the predicted levels associated with the project would be below criteria
for all the assessed air pollutants, except for PM2.s and NO2 in 2055 at a series of receivers located to the
immediate north-west of the runway. However, the elevated PMa:s levels are predicted to arise due to existing
elevated background levels and the effect of the project is expected to be insignificant. Whilst the project would
contribute significantly to 1-hour average NOz2 levels at the nearest receivers to the north-west of the runway, the
predicted levels of NO2 are slightly above the more stringent, recently updated NSW EPA criteria for only a portion
of the hours throughout the year that were assessed. The elevated NO: levels would only occur at a few locations
immediately adjacent to WSI. As the predicted results are likely to be conservative (overestimating of impacts) and
as it is likely there will be improvements in fuel efficiency (for aircraft and motor vehicles) and decreases in aircraft
emissions in the future, it is reasonable to conclude that no significant impacts would arise.

The regional assessment identified a similar small scale of NO2 impacts consistent with the local assessment, with
predicted levels above the new NSW EPA criteria in close vicinity to WSl in 2055, representing a small localised
potential impact. Importantly however, the regional modelling results indicated that the project would not
increase maximum Os concentrations and would generally result in a net reduction in Os concentrations
(particularly at night) during periods of high Oz levels in densely populated areas. This arises as the additional NOx
emitted by the project would react with and thus and diminish existing elevated Oz concentrations. The results
also indicated some increases in maximum O3, which would occur predominantly over uninhabited forest land and
sparsely populated areas. Overall, it can be concluded that the predicted impacts for NO; are small, infrequent and
highly localised, PMa.s impacts arise due to elevated background pollutant levels, and that the results show an
improvement in the predicted maximum Oz impacts relative to the 2016 EIS.
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The project’s impact on the concentrations of all other assessed pollutants would be negligible and unlikely to be
discernible or measurable within the existing background concentrations.

Monitoring of air quality in the vicinity of WSI commenced as part of the Airport Plan approval, and requires the
ongoing monitoring of local air quality once WSI is operational. No further mitigation has been proposed.

Greenhouse gas emissions

With respect to potential GHG emissions, the most carbon-intensive flights are those operating regular public
transport (RPT) services to medium and long haul destinations. In 2033 and 2055, these RPT services accounted
for only 27 and 23 per cent of projected total air traffic movements but were responsible for more than half of all
flight emissions of carbon dioxide equivalents (CO2e) from WSI to destinations across its anticipated route
networks. Emissions of COze from domestic aviation are projected to grow steadily between 2033 and 2055, as
activity continues to grow generally in line with population.

Overall, the emissions of COze in the engine exhaust behind aircraft using WSI’s flight paths and route network in
2033 and in 2055 are not considered to result in significant impacts or inhibit the achievement of net zero
economy targets set by the Australian or NSW Government for 2050.

The total aircraft engine emissions of COze from WSI are expected to be lower than the projections for 2033 and
2055 due to next generation aircraft and propulsion technologies, air navigation and air traffic management
infrastructure and operational improvements, and the uptake and use of sustainable aviation fuels (SAF).

Wide-ranging measures will be required to manage and reduce emissions of COze produced in the engine exhaust
behind the aircraft operating along WSI’s flight paths and route network, many of which are dependent on other
aviation stakeholders — such as WSA Co, Airservices Australia, airlines, aerospace manufactures and fuel
companies. Future controls to manage and adapt to a changing climate may also be required.

An Operational Sustainability Strategy and Operational Sustainability Plan for WSl is also currently under
development by WSA Co and will be released prior to the opening of WSI in 2026. A core component of this
strategy and plan will be a roadmap to guide WSI along a ‘Carbon Neutral Pathway’ that will be supported by
participation in Airport Council International’s (ACl) Airport Carbon Accreditation programme, and a strategy to
support aviation partners to reduce scope 3 emissions, including those produced by aircraft engine use in the
landing take-off (LTO) cycle below 3,000 feet (ft) or 914 metres (m).

WSA Co is also planning to join the ACI’s Airport Carbon Accreditation programme at one of the 2 highest available
levels (being Transformation level (4) or Transition level (4+)). This means that WSA Co will be required to set a
policy commitment that will achieve absolute emissions reductions of CO2e and implement a Carbon Management
Plan. This plan will define the emissions reduction trajectory, interim milestones and the measures required to
achieve a future science-based target in line with the Intergovernmental Panel on Climate Change’s (IPCC)

1.5 degrees Celsius pathway. It will also help WSI operate with the lowest carbon footprint possible as it closely
works with all its stakeholders to address third party emissions of CO2e, particularly for sources that are outside its
direct control and ownership (i.e., aircraft engine emissions).
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12.1 Introduction and previous assessment

This chapter provides a summary of the potential air quality and GHG emissions impacts associated with the preliminary
airspace design. The full assessment of air quality impacts is provided in Technical paper 2: Air quality (Technical paper 2)
and a full assessment of the potential GHG emissions impacts and climate change risk is provided in Technical paper 3:
Greenhouse gas emissions (Technical paper 3).

The local air quality assessment focussed on direct emissions near WSI, whereas the regional assessment considered a
much larger area and also considered potential secondary pollutants, such as ozone, which may form in the atmosphere
sometime after the emission of any precursor pollutants such as nitrogen oxides (NOx) and Volatile Organic Compounds
(VOC). The assessment of the potential GHG focuses on the contribution of carbon dioxide (CO2) emissions from aircraft
operating to and from WSI. Appropriate mitigation and management measures have been identified to reduce potential
impacts. The impact assessment on air quality and aircraft engine GHG have been prepared in consultation with the
Australian Government Department of Climate Change, Energy, the Environment and Water and have been carried out in
accordance with the EIS guidelines.

12.1.1 The 2016 EIS

It is important to note that both local and regional air quality assessments were prepared as part of the

2016 Western Sydney Airport Environmental Impact Statement (Department of Infrastructure and Regional Development,
2016) (2016 EIS) that quantified the potential local air quality impacts due to the operation of Stage 1 Development and
long-term airport development. The Stage 1 Development considered a single runway with associated landside and
airside facilities (2030). The long-term development (2063) included parallel runways and additional facilities to cater for
the additional passenger movements.

The local air quality assessment identified aircraft movements to be the largest source of emissions (consisting of
particulate matter (PM) (PM1o and PM2.s), NOx and sulphur dioxide (SO2)) followed by the operation of onboard aircraft
auxiliary power units and ground support equipment. The biggest contributor of VOC emissions was determined to be
from aircraft and fuel storage tanks.

The local assessment concluded that the Stage 1 Development would not result in any exceedances of the applicable air
quality criteria at the nearest residential receivers, and that the highest predicted off-site concentrations were found to
generally occur to the north and north-east of the Airport Site. This was associated with the location of the runway and
the prevalence of south-westerly winds. The long-term operational impacts were only evaluated for key air quality
metrics, i.e., NO2, PM1o and PMzs. The results indicated some exceedances of the predicted 1-hour average NO>
concentrations at 6 residential receivers, intermittently over the modelling period. Two off-site receivers were also
predicted to experience an annual average PMas level above the relevant criterion.

For the regional assessment, the modelling results were compared against the air quality objectives for maximum 1-hour
and 4-hour ozone (03) concentrations. For the Stage 1 Development (as described for the 2030 reference year in the
2016 EIS) the peak predicted 1-hour and 4-hour Oz concentrations were relatively unchanged compared to the base case.
For the longer-term development (as described for the 2063 reference year in the 2016 EIS) the maximum predicted
1-hour ozone concentrations remain unchanged, however the maximum 4-hour Os concentrations increased on

some days.

It is important to note that the assessment presented for this EIS relates only to the flight paths, and no changes to the
construction phase of WSI or ground-based operations are proposed. The numbers and types of aircraft have been
updated (from those presented in the 2016 EIS) to reflect a more modern aircraft fleet. The relevant air quality criteria
have also become more stringent for some key air pollutants. To account for the cumulative impact of the project with
operational ground level activities, the predicted impacts from the 2016 EIS air quality assessment have been directly
applied.
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12.2

This section identifies the applicable air quality and GHG emissions legislation relevant to the project. While the

NSW legislative requirements outlined below are not specific to Australian Government airport activities or aircraft
operations, the general provisions of both the NSW and Commonwealth legislation has been included for completeness
of consideration.

Legislative and policy context

12.2.1 Gaseous pollutants and particulate matter performance criteria

Legislation, guidelines and standards governing ambient air quality and emissions from air pollutants have been
established by both the Australian and NSW governments.

Regulated air pollutants are divided into ‘criteria’ pollutants and ‘air toxics’. Criteria pollutants are those emissions that
are generally emitted in relatively large quantities and abundant in the atmosphere. Air toxics, such as VOCs, are gaseous
or particulate pollutants that are typically present in lower concentrations and can be hazardous to humans, plants or
animal life.

Legislation, guidelines, and other standards which have been considered for this assessment are summarised in
Table 12.1.

Table 12.1 Emissions and air quality legislation

Summary of legislation requirement(s)

Legislation/policy

Regulator

Ambient air quality and odour

Australian Airports Act 1996 The Airports Act contains an obligation on airport lessee companies to develop
Government (Airports Act) a master plan every 5 years including a detailed environmental strategy for

WSI. The Airports Act also contains a number of offences that are related to
pollution.

Air Navigation The Air Navigation (Aircraft Engine Emissions) Regulation 1995 was created

(Aircraft Engine under the Air Navigation Act 1920 and provides the regulatory framework for

Emissions) air pollution generated by aircraft.

Regulations 1995

(Annex 16)

National The Ambient Air Quality NEPM specifies national ambient air quality standards

Environment for air pollutants. It sets the air quality standards for 6 air pollutants (carbon

Protection monoxide, nitrogen dioxide, sulphur dioxide, lead, ozone and PM1o) and

(Ambient Air includes advisory reporting standards for PMzs.

Quality) Measure It is important to note that NEPM air quality standards are not designed to be

(Ambient Air applied to the impact assessment of a specific project. The NEPM standards

Quality NEPM) apply to the average exposure to air pollutants of the general population, in

(NEPC, 2021) each state.

National The Air Toxics NEPM specifies investigation levels for ambient air toxics

Environment concentrations. Similar to the Ambient Air Quality NEPM, the Air Toxics NEPM

Protection (Air aims to facilitate the development of standards that will allow for the

Toxics) Measure equivalent protection of human health and well-being. It sets a nationally

(Air Toxics NEPM) consistent approach to monitoring for 5 air toxics: benzene, formaldehyde,

(NEPC, 2004) toluene, xylenes and benzo(a)pyrene (as a marker for polycyclic aromatic
hydrocarbons).
The Air Toxics NEPM does not provide compliance standards but are for use in
assessing the significance of the monitored levels of air toxics with respect to
the protection of human health.
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Regulator Legislation/policy Summary of legislation requirement(s)
NSW Protection of the The POEO Act (and the relevant Regulations made under the Act (i.e., the NSW
Government Environment Protection of the Environment Operations (Clean Air) Regulation, 2021)
Operations Act includes a range of controls with regard to air quality. NSW legislation
1997 (POEO Act) (POEO Act) prohibits emissions that cause offensive odour to occur at any

Protection of the off-site receiver.

Environment The NSW legislative requirements are not specific to Commonwealth airport
Operations activities or aircraft operations, but the general provisions in this legislation
(General) are relevant for consideration. These aspects include appropriately managing
Regulation 2009 and mitigating potential emissions to reduce overall environmental harm or

impact in the environment due to operations from the project.

NSW Odour Policy The range of a person’s ability to detect odour varies greatly in the population,

(NSW DEC, 2006) as does their sensitivity to the type of odour. The wide-ranging response in
how any particular odour is perceived by any individual poses specific
challenges in the assessment of odour impacts and the application of specific
air quality goals related to odour. The NSW Odour Policy sets out a framework
specifically to deal with such issues.

The NSW criteria for acceptable levels of odour range from 2 to 7 odour units
(OUs), with the more stringent 2 OU criteria applicable to densely populated
urban areas and the 7 OU criteria applicable to sparsely populated rural areas,
as outlined below (refer to Section 12.3.2).

Emissions of air quality criteria pollutants

Australian Environmental The purpose of the NOS is to prescribe the requirements for environmental
Government Management of impact assessment, social impact analysis and community engagement that
Changes to Aircraft  must be met, prior to implementing changes to aircraft operations. NOS
Operations criteria have been developed by Airservices Australia to provide a quantitative
Standard (NOS) mechanism for determining proposed changes to aircraft operations with the
(Airservices potential to result in ‘significant impact’ to the environment (as defined under
Australia, 2022b) the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act)).

Section 2 of Appendix B of the NOS provides criteria to determine whether to
seek advice under the EPBC Act regarding potentially significant environmental
impacts associated with increases in aircraft fuel burn and emissions (including
NOx, SOx and PM). It also provides steps in applying fuel burn and emissions
criteria: if specific criteria are met, advice must be sought from the

Australian Minister for the Environment and Water regarding the potential for
the change to cause ‘significant impact’.

The NOS seeks to endure that that flightpaths be designed to avoid
environmental (and social) impacts to the greatest extent practicable, whilst
prioritising operational safety.

Details of the specific NOS criteria are detailed in Section 2.1.8 of

Technical paper 2 and Section 4.3.7 of Technical paper 3.
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Regulator

Legislation/policy

Summary of legislation requirement(s)

NSW
Government

POEO Act and
Protection of the
Environment
Operations (Clean
Air) Regulation
(2010) (Clean Air
Regulation)

Approved Methods
for the Modelling
and Assessment of
Air Pollutants in
NSW (NSW EPA
Approved Methods)
(NSW EPA, 2022)

Emissions of greenhouse gases

The object of the POEO Act is to achieve the protection, restoration and
enhancement of the quality of the NSW environment having regard to the
need to maintain ecologically sustainable development.

The Clean Air Regulation is the key regulatory mechanism in NSW for reducing
emissions of harmful pollutants in the air. The regulation prescribes standards
for certain groups of plant and premises to regulate industry’s air emissions
and impose requirements on the control, storage and transport of volatile
organic liquids.

The NSW Environment Protection Authority (EPA) document Approved
Methods for the Modelling and Assessment of Air Pollutants in New South
Wales lists the statutory methods that are to be used to model and assess
emissions of air pollutants from stationary sources in NSW. This policy
document includes criteria for a range of pollutants that may be emitted from
a development or facility.

It is referred to in Part 5: Air impurities from emitted activities and plant of the
Clean Air Regulation.

Australian National The NGER Act provides for the reporting and dissemination of information
Government Greenhouse and related to GHG emissions, GHG projects, energy production and energy
Energy Reporting consumption. Under the NGER Act, corporations in Australia which exceed
Act (2007) (NGER thresholds for GHG emissions or energy production, or consumption are
Act) and National required to measure and report data to the Clean Energy Regulator on an
Greenhouse and annual basis (the NGER Scheme). The National Greenhouse and Energy
Energy Reporting Reporting (Measurement) Determination 2008 identifies several
(Measurement) methodologies to account for GHGs from specific sources which are relevant
Determination 2008 to WSI. This includes emissions of GHGs from direct fuel combustion (e.g., fuel
for transport energy purposes).
Aircraft GHG emissions associated with single runway operations at WSI from
its planned opening in 2026 would be included in this ongoing reporting under
the NGER Scheme.
Climate Change Act  These Acts legislate Australia’s emissions reduction targets, including a
2022 and Climate 43 per cent emissions reduction by 2030 and transition to a net zero economy
Change by 2050.
(Consequential
Amendments) Act
2022
NSW Net Zero Plan The NSW Government has committed to action on climate change and a goal
Government Stage 1: 2020-2030 for a net zero carbon economy by 2050. This is set out under the Net Zero Plan
(NSW Government, Stage 1:2020-2030. The Plan aims to help achieve the State’s objective to
2020) deliver a 50 per cent cut in emissions by 2030 compared to 2005 levels. It also
supports a range of initiatives targeting energy, electric vehicles, hydrogen,
primary industries, technology, built environment, carbon financing and
organic waste.
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Regulator Legislation/policy Summary of legislation requirement(s)

Ozone-depleting substances

Australian Ozone Protection This Act and these Regulations impose controls to protect the environment by
Government and Synthetic reducing emissions of ozone depleting substances and synthetic greenhouse
Greenhouse Gas gases that deplete ozone in the atmosphere including various
Management Act Chlorofluorocarbons.
1989 (Ozone Act)
and Regulations
1995
NSW Ozone Protection The Ozone Protection Act regulates or prohibits the manufacture, sale,
Government Act 1989 (Ozone distribution, conveyance, storage, possession and use of ozone-depleting
Protection Act) substances in NSW.

Further details regarding the legislative and policy context with are provided in Chapter 2 of Technical paper 2 and in
Chapter 4 of Technical paper 3.

12.3 Methodology

A summary of the approach to the assessment is provided in this section, including the methodology used to undertake
the assessment and the relevant criteria which was applied to the assessment of potential impacts. The air quality and
GHG emissions adopted the following 2 assessment years for the project:

e 2033 —selected to represent the early years of operations after the planned 2026 opening of WSI
e 2055 —selected to represent a year when WSI’s single runway is expected to operate at near capacity.

For each reference year 7 different flight scenarios were considered to, of which 3 scenarios (No preference,

Prefer Runway 05 and Prefer Runway 23) were identified to represent the worst case for potential air quality impacts.
These 3 scenarios were selected for detailed assessment to examine the potential maximum air quality impacts
associated with the project (refer to Section 12.3.4). A summary of the impact assessment approaches for both the
air quality and GHG emissions assessments is outlined in the following sections.

12.3.1 Study area

12.3.1.1 Local air quality study area

The study area for the local air quality assessment generally considered an area within an approximate 10 km radius
around the boundary of WSI. The topography of WSI and immediate surroundings are generally gently undulating with
decreasing elevation to the east and south-east towards Thompsons Creek. Outside of WSI there are elevated ridges to
the south-west and north-west. To the east of the site the terrain remains relatively flatter with some slight undulations.
The Blue Mountains are located to the west with the terrain becoming elevated and complex to the west of the north
flowing riverine channel. These terrain features influence the local wind distribution patterns and flows which are
important for the dispersion and propagation of air emissions.

Figure 12.1 presents a 3-dimensional visualisation of the terrain features surrounding WSI. In terms of air quality, the
emissions from aircraft that occur near to WSI and close to the ground are considered to be of primary relevance to the
air quality assessment.
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wundary

Figure 12.1 Representative visualisation of the local air quality study area topography

Sensitive receivers

Figure 12.2 presents the location of the project and key residential and community receivers considered in this
assessment. For the assessment, community receivers included consideration of schools/child care centres, shopping
locations, places of worship, parks, nature reserves and recreational/sporting club facilities. According to the

Australian Bureau of Statistics 2021 census, there are more than 5.2 million residents in the Sydney Basin however, the
selected receivers that were assessed were considered to represent the potentially most affected locations. The sensitive
receivers are consistent with the locations assessed in the 2016 EIS. Receivers that represent the key potentially affected
community and residential locations are summarised in Table 4.1 of Technical paper 2.

Table 4.1 of Technical paper 2 provides a comprehensive list of the key residential and community receivers considered as
part of the assessment.

12.3.1.2 Regional air quality study area

The regional air quality modelling was undertaken at a larger scale than the local air quality assessment. The regional air
quality assessment is focused on the effects of the project on ground level air quality spanning over the Sydney Basin.
This area generally extends from Newcastle in the north to Shellharbour in the south, and as far west as Medlow Flat
(east of Bathurst). An overview of the modelling area for the regional air quality assessment is shown in Figure 12.3.
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12.3.1.3 GHG emissions

For the assessment, the GHG emissions boundary was defined with reference to the methodology described in

ISO 14064-1:2018 and the GHG Protocol (a partnership between the World Resources Institute and the World Business
Council for Sustainable Development which provides standards, guidance, tools, and training for business and
government to measure and manage climate-warming emissions). The calculation methodology adopted for LTO cycle
emissions below 3,000 ft (914 m) was based on the International Civil Aviation Organization (ICAO) Document 9889,
Air Quality Guidance Manual (latest edition) with the United States Federal Aviation Administration’s (US FAA) Aviation
Environmental Design Tool (AEDT) (Version 3e) used to model emissions in an extended cruise and descent cycle below
10,000 ft (3,048 m).

The use of engines to propel the aircraft forward during the take-off roll, in the airspace below 10,000 ft (3,048 m), and to
guide an aircraft into land at WSI are the sources of GHG emissions that have been assessed for the project. Aircraft
engines are classified as either gas turbine turbofans or turbo-prop engines fuelled with aviation kerosene (commonly
referred to as Jet A-1 fuel).

The methodology from ACI’s Airport Carbon Accreditation Application Manual (Issue 13, March 2023) and the

ICAQ Carbon Emissions Calculator (Version 11.1, June 2018) were also used to calculate full flight emissions from WSI to
all destinations across its anticipated route network. Each departing flight in the projected demand schedules provided by
WSA Co, including the individual aircraft types and flight distances to each destination across WSI’s anticipated 2033 and
2055 route networks were modelled. Calculations were made of individual aircraft fuel consumption according to the
destination airport they were flying to using the adjusted Greater Circle Distance® with emission factors from ICAO and
the National Greenhouse Gas Accounts 2022 applied to calculate emissions of CO2e in tonnes (tCO2e).

The results of the aircraft engine GHG emissions modelling have been presented as total aggregated emissions in both
assessment years (2033 and 2055), representing the anticipated tailpipe CO2e emissions produced in the engine exhaust
behind the aircraft using WSI’s flight paths to destination airports across its anticipated route networks.

12.3.2 Assessment criteria

This section identifies the applicable national air quality standards and state impact assessment criteria in order to assess
acceptable impacts or compliance by the project. It should be noted that for some air pollutants, the standard or criteria
may already be exceeded in the existing environment, and this does not indicate that the project would have an
unacceptable effect. The sections below also identify both Australian Government and NSW air quality criteria, noting
that the NSW criteria do not formally apply to the project.

12.3.2.1 Gaseous pollutants and particulate matter performance criteria

The air quality criteria adopted for use in the air quality assessment are principally those defined in the Approved
Methods for the Modelling and Assessment of Air Pollutants in New South Wales EPA Approved Methods

(NSW EPA, 2022). The NSW EPA Approved Methods account for various pollutant criteria and averaging periods from
multiple sources, including the Ambient Air Quality NEPM.

A summary of the adopted air quality goals/criteria and their source is provided in Table 12.2 (including individual
odorous air pollutants — toluene and xylene). In each case, where several performance criteria are available, the more
stringent criterion has been identified.

1 Greater Circle Distance is the distance between origin and destination airports is derived from latitude and longitude coordinates
originally obtained from the ICAO Location Indicators database.
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Table 12.2  NSW EPA air quality impact assessment criteria

Pollutant Averaging period  Percentile  Criterion Criterion Location
Total suspended particulates Annual 100 90 pg/m3 - Receiver
(TSP)
Particulate matter <10um Annual 100 25 pg/m?3 - Receiver
(PM1o)
24-hours 100 50 pg/m?3 - Receiver
PM2.s Annual 100 8 ug/m3 - Receiver
24-hours 100 25 pg/m?3 - Receiver
Deposited dust Annual 100 2g/m?>/month? - Receiver
Annual 100 4g/m?*/month® - Receiver
co 15-minutes 100 100 mg/m3 87 ppm Receiver
1-hour 100 30 mg/m3 25 ppm Receiver
8-hours 100 10 mg/m?3 9 ppm Receiver
SO, 1-hour 100 286 pg/m3 0.1 ppm Receiver
24-hours 100 57 ug/m?3 0.02 ppm Receiver
NO: 1-hour 100 164 pg/m? 0.08 ppm Receiver
Annual 100 31 pg/m? 0.015 ppm Receiver
O3 8-hours 100 139 pg/m? 0.065 ppm Receiver
Benzene 1-hour 99.9 0.029 mg/m3 0.009 ppm Boundary
Benzo[a]pyrene 1-hour 99.9 0.0004 mg/m3 - Boundary
Formaldehyde 1-hour 99.9 0.02 mg/m? 0.018ppm Boundary
Toluene 1-hour 99.9 0.36 mg/m? 0.09ppm Receiver
Xylene 1-hour 99.9 0.19 mg/m? 0.19ppm Receiver

Notes: um = micrometre, g/m?/month = grams per square metre per month, ug/m? = micrograms per cubic metre,
mg/m3 = milligrams per cubic metre, ppm = parts per million

Deposited dust pollutant:
2 maximum increase in deposited dust level.
b maximum total deposited dust level.

The Ambient Air Quality NEPM also includes standards appliable from 2025 onwards for SOz of 0.075 ppm (current
standard as shown in Table 12.2 is 0.1 ppm) and also 2025 goals for PM2 s of 20 pug/m?3 for a one day averaging period and
7 ug/m?3 for one year averaging period (currently 25 pg/m? and 8 pg/m? respectively). It is important to note that NEPM
air quality standards are not designed to be applied to specific projects. The NEPM standards apply to the average
exposure to air pollutants of the general population, in each state.

Additionally, in order to include consideration of the potential health issues that may arise from exposure to air toxics,
‘investigation levels’ have been identified for 5 pollutants in ambient air under the Air Toxics NEPM. These investigation
levels are listed in Table 12.3.
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Table 12.3  Advisory standard air toxic investigation levels applicable to the project

Pollutant Averaging period Investigation level
Benzene 1 year 0.003 ppm
Benzo[a]pyrene 1 year 0.3 ng/m3
Formaldehyde 24-hours 0.04 ppm
Toluene 24-hours 1 ppm

1 year 0.1 ppm
Xylene 24-hours 0.25 ppm

1 year 0.2 ppm

Source: Schedule 3 (Table 2), NEPC, 2004

12.3.2.2 Odour performance criteria

For activities with potential to release significant odour it may be necessary to predict the likely odour impact that may
arise. This is done by using air dispersion modelling which can calculate the level of dilution of odours emitted from the
source at the point to where odour reaches surrounding receivers. This approach allows the air dispersion model to
produce results in terms of odour units (OUs). The number of odour units represents the number of times that the odour
would need to be diluted to reach a level that is just detectable to the human nose.

The NSW EPA Approved Methods (NSW EPA, 2022) provides ground-level concentration criteria for complex mixtures of
odorous air pollutants, taking account of population density in a given area. Table 12.4 lists the odour assessment criteria
across different population densities. This criterion has been refined to consider population densities of specific areas
and is based on a 99" percentile of dispersion model predictions calculated as 1-second averages (nose-response time).

Table 12.4 Impact assessment criteria for complex mixtures of odorous air pollutants (nose-response-time average,
99" percentile)

Population of affected community Impact assessment criteria for complex mixtures of

odorous air pollutants (OU)

Urban (>~2000) and/or schools and hospitals 2.0
~500 3.0

~125 4.0

~30 5.0

~10 6.0

Single rural residence (<~2) 7.0

Source: NSW EPA, 2022
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12.3.2.3 GHG emissions — scopes and sources

In the GHG Protocol (WRI, 2004), emissions are categorised into 3 scopes, and each are reported on separately. These
scopes are defined in Table 12.5 and provide a means for identifying the ownership and control of emissions sources and

thus responsibility for managing the emissions.

Table 12.5 GHG emission scope and sources

Scope Description

1 Direct GHG emissions that occur from sources owned and/or controlled by the reporting company (i.e., airline
or airport operator), including emissions such as from the combustion of fuels in owned/controlled generators
including back-up (emergency) systems, fire extinguishers and fleet vehicles and for airlines and freight
companies, the aircraft they operate both in the air and on the ground (in the case of an airline company or

air freight operator).

2 Indirect emissions from the offsite generation of purchased electricity consumed by the reporting company

(i.e., airline or airport operator).

3 All other indirect emissions, which are the consequence of the reporting company's (i.e., airline or airport
operator) activities, but occur from sources not owned and/or controlled by the reporting company, including
ground transport, third party energy use, third party fleet vehicles, staff commute and business travel, offsite
waste/water treatment, and aircraft engine use on the ground (onboard aircraft auxiliary power unit, ground
running, taxiing) and in the air (take-off roll, initial climb, final approach and landing roll) within the

ICAO defined LTO cycle below 3,000 ft (915 m), etc.

To ensure a consistent approach across each impact assessment presented in this EIS, project-specific criteria have been
developed for the assessment of GHG emissions produced in the engine exhaust behind aircraft using WSI’s flight paths

and route network as described in Table 12.6.

Table 12.6  Aircraft GHG emissions significance criteria

Impact severity = Description

Major A significant increase in annual GHG
emissions representing >1% of Australia’s
total annual GHG emissions, or >1% of NSW'’s
total annual GHG emissions, excluding the
Land Use, Land-Use Change and Forestry

(LULUCF) sector?.

An increase in annual GHG emissions
representing >0.5% but <1% of Australia’s
total annual GHG emissions, or >0.5% but
<1% of NSW'’s total annual GHG emissions,
excluding LULUCF.

High

An increase in annual GHG emissions
representing >0.1% but <0.5% of Australia’s
total annual GHG emissions, or >0.1% but
<0.5% of NSW’s total annual GHG emissions,
excluding LULUCF.

Moderate

12-14

Other comments

Comparison with latest publicly available

GHG emissions inventories. Exceedance of these
levels assumes negative reputation and media
attention globally, affecting the Australian
Government’s ability to comply with the

Paris Agreement.

Comparison with latest publicly available

GHG emissions inventories. Exceedance of these
levels assumes negative reputation and media
attention nationally, affecting the Australian
Government’s ability to comply with the

Paris Agreement.

Comparison with latest publicly available

GHG emissions inventories. Exceedance of these
levels assumes negative reputation and media
attention state-wide, affecting the

NSW Government’s delivery of a net zero
economy by 2050.
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Impact severity Description Other comments

Minor An increase in annual GHG emissions Comparison with latest publicly available
representing <0.1% of Australia’s total annual ~ GHG emissions inventories. Exceedance of these
GHG emissions, or <0.1% of NSW’s total levels assumes negative reputation and media
annual GHG emissions, excluding LULUCF. attention state-wide and locally, affecting local

efforts to delivery of a net zero economy by 2050
for Western Sydney.

Negligible No net annual increase in Australian aviation’s
share of total annual GHG emissions, or
NSW'’s aviation share of total GHG emissions
when measured against 2019 levels (carbon
neutral growth).

1. Accounts for emissions from and removals by human-induced activities in forest lands, croplands, grasslands, wetlands and
settlements, including land clearing, timber harvesting, wildfires and prescribed fires (NSW Department of Planning and
Environment).

12.3.3 Impact assessment approach

12.3.3.1 Air quality

Separate technical air modelling assessment approaches were undertaken for the local and regional air quality impact
assessments. The local air quality impact assessment focused on the potential for air quality impacts to arise in the
immediate vicinity of WSI and assess a range of potential air pollutants that would be directly emitted into the air and
primarily affect ground-based sensitive receivers. The regional air quality impact assessment focuses on the potential for
air pollutants to affect the regional air quality environment in the Sydney Basin, and specifically considers the potential
formation of secondary pollutants, in particular ground level Os. The regional assessment has focussed on any additional
formation of Os that may arise from the direct emissions of aircraft take-offs and landings.

Local air quality

The local air assessment utilised well established, commonly used modelling methods to calculate the dispersal of air
pollutants associated with the project. The assessment followed the NSW EPA guidelines set out in Approved Methods for
the Modelling and Assessment of Air Pollutants in New South Wales (NSW EPA, 2022), and the NSW EPA document
Generic Guidance and Optimum Model Setting for the CALPUFF Modelling System for Inclusion into the ‘Approved
Methods for the Modelling and Assessments of Air Pollutants in NSW, Australia’ (TRC Environmental Corporation, 2011).

In summary, the local air quality assessment adopted the following approach:
e generation of meteorological files
¢ identification and collection of modelling inputs including:

— aircraft emissions data from the US FAA’s AEDT (Version 3e) software to develop emissions profiles of the
proposed aircraft operations. AEDT is a software system that models aircraft performance in space and time to
estimate fuel consumption, emissions, noise, and air quality effects

— background ambient air monitoring data and weather conditions

— nearest sensitive receivers
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e a quantitative assessment of the potential impacts associated with the project using CALPUFF air dispersion modelling
in accordance with the NSW EPA Approved Methods with estimated emission rates for aircraft including:

— carbon monoxide (CO)

- VOCs

— Total Organic Gases

— NOx

— sulfur oxides

— PMuoand PMzs
* a quantitative assessment of emission estimates generated by the project that arise below 1,000 ft (305 m)
¢ identifying mitigation measures.

Further details regarding the local air quality modelling methodology is provided in Section 3.1, Chapter 5 and
Appendix A of Technical paper 2.

Regional air quality
This assessment has considered NOz, SOz, CO, PM25, PM1o and Oz at ground level within the regional study area.

For the assessment of ozone, the modelling for the regional assessment followed the current NSW EPA guidelines,
specifically the Tiered Procedure for Estimating Ground-Level Ozone Impacts from Stationary Sources (NSW EPA, 2011).
It is noted that this guideline is not strictly applicable to the project as it applies to stationary sources, however it is the
only generally suitable O3 guideline available that is specifically designed for use in NSW.

As noted in Table 12.2, the current impact assessment criteria for Os is based on an 8-hour average (which was adopted
by the NSW EPA in late 2022 and is based on the NEPM reporting standard that came into force in May 2021) which is
considered to be more stringent than the previous one hour and 4-hour average criteria. For completeness, all

3 averaging periods were considered as part of the regional air quality methodology.

Unlike the local air quality assessment, only selected periods of high O3 impact potential were analysed. This is in
accordance with the NSW EPA guidelines. The periods of high O3 impact potential arise in the warmer seasons, when the
conditions are most conducive to the chemical reactions in the atmosphere that form Os.

The NSW EPA Air Emissions Inventory (NSW EPA, 2019) was used to characterise existing sources of air emissions in the
Sydney Basin air shed, including biogenic emissions (from plants). The model was run without including the potential new
emissions from WSI and compared with the measured data as part of the due diligence or verification of model
performance. The verified regional model was then re-run with the WSI emissions included, and the results compared
with the base case to determine the effects on air quality that may arise due to the project.

Further details regarding the local air quality modelling methodology is provided in Section 6.1.2 and Appendix B of
Technical paper 2.

Modelling limitations

The AEDT model only utilises verified emission performance for existing aircraft. It is likely that more efficient and less
polluting aircraft will be developed and become operational in the timeframes considered in this assessment. The model
as a result may overestimate likely emissions from aircraft in the future scenarios.

The projections in the NSW EPA Air Emissions Inventory do not extend to 2055, and there is a high degree of uncertainty
regarding emissions from transport and other sources at that time. For example, it is reasonable to assume a larger
proportion of electric vehicles in the NSW fleet by 2055 and that NO2 contributions from vehicle emissions would reduce.
These changes have not been accounted for in this assessment.
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Increases in global temperatures may increase ozone reactions in the future, provided there is sufficient NOx present to
sustain these reactions noting that the de-carbonisation of energy and transport sectors will likely limit future fuel
combustion. The CSIRO projections (Cope et al., 2008) for 2020-30 do indicate more widespread but not more frequent
O3 impacts, which aligns with Os levels measured in 2021. While it is likely that more widespread Oz impacts may arise in
the future, this cannot be known with a high degree of certainty.

12.3.3.2 GHG emissions

Sources of GHG emissions from aircraft occur during all phases of flight. The assessment projected the aircraft engine
GHG emissions for:

e the LTO cycle below 3,000 ft (914 m) above ground level (in accordance with the definition in Document 9889,
Air Quality Guidance Manual (2020 edition))

e an extended climb and descent cycle below 10,000 ft (3,048 m) above ground level to capture GHG emissions from
additional phases of flight as aircraft climb to 10,000 ft or descend from this altitude to their landing threshold

¢ all one-way flights (departures only) to each destination across WSI’s anticipated route network in 2033 and 2055.

Absolute and intensity based GHG emissions from aircraft engine operations for regional, domestic and international RPT
and freight services were estimated in each assessment year (2033 and 2055).

The purpose of the assessment was to calculate GHG emissions produced in the engine exhausts behind the aircraft using
WSI’s flight paths and route network in the early years of operation after opening (in 2033) and when single runway
operations approach capacity (in 2055). This assessment focused on the potential impacts of the project itself (flight path
impacts from take-off to landing below 10,000 ft (3,048 m) and all flights departing from WSI to each destination airport
across its anticipated route network), excluding GHG emissions associated with one-way flights from each origin airport
to WS, aircraft engine use on the ground (taxiing operations or use of the onboard aircraft auxiliary power unit), other
airfield operations (engine ground running), and airside ground support equipment and other vehicles required to
handle/service an aircraft turnaround. The assessment also excluded the GHG emissions associated with all other
landside or terminal activities.

The calculation of aircraft engine GHG emissions primarily comprised 3 main parameters:

1. Time in mode. Being the time, usually measured in seconds, that the aircraft engines operate at an identified engine
power (thrust) setting in one of flight phases identified in the assessment

2. Main engine fuel flow. The unit mass of fuel burned, kilograms of fuel, for a specific engine in each phase of flight
identified in the assessment

3. Main engine emission index. Represents the units of CO2-equivalent (COze) emitted per kilogram of fuel burned.
Multiplying the mode-specific emission index by the time in mode-specific fuel flow yields a mode-specific COze rate
in units of kilograms or tonnes per second.

CO2e is the term used for describing different GHGs in a common unit. For any quantity and type of GHG, CO:e signifies
the amount of CO2 which would have the equivalent global warming potential.

The aggregation of GHG emissions was then calculated based on the projected fleet mix and number of flight operations
at WSI. Figure 12.4 illustrates the approach to calculate the aircraft engine GHG emissions.

T

Aircraft-Engine Flight phase Engine power 1co,
e T e (combination) (seconds) . (kg)
4

Figure 12.4 Calculation approach for GHG emissions from aircraft main engine use
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The following CO2e emissions scenarios were considered as part of the assessment:
¢ total GHG emissions for all phases of flight (both arriving and departing) below 3,000 ft (914 m)
¢ total GHG emissions for all phases of flight (both arriving and departing) below 10,000 ft (3,048 m)

e total GHG emissions (expressed in tonne CO2e): all projected one-way flights to each destination airport across WSI’s
anticipated route network (departures only).

Under the United Nations Framework Convention on Climate Change, domestic and international aviation is treated
separately. Domestic aviation emissions are counted as part of the targets set at a national and state level in order to
comply with the Paris Agreement and the transition to net zero economies by 2050. International aviation emissions are
dealt with separately as part of Australia’s participation in the ICAO’s Carbon Offsetting Scheme for International Aviation
(CORSIA). As such, only departing aircraft have been considered to avoid the risk of double counting emissions. However,
greenhouse gas emissions from departing international aircraft have been presented alongside domestic aviation
emissions to provide a total full flight emissions footprint for all flights departing WSI.

Further details regarding the methodology and assumptions associated with the GHG assessment are provided in
Chapter 6 of Technical paper 3.

Section 8.5 of Technical paper 3 presents an assessment of climate change risk to the project. The assessment of climate
change risk is used as a key control to identify and manage climate change risk over time and to manage the resilience of
WSI operating under these scenarios. The assessment has been informed by climate change projections from the

NSW Government, as well as the climate change scenarios published by the IPCC and the Network of Central Banks and
Supervisors for Greening the Financial System (NGFS 2022). These projections were based on 4 selected climate-related
scenarios that were defined by climate futures based on net zero 1.5°C warming, current trends with 2 to 3°C warming,
delayed action with less than 2°C warming and global climate crisis with greater than 4°C warming.

12.3.4 Aircraft emissions and assessment scenarios

The different aircraft expected to be in operation at WSI would generate varying levels of emissions depending on the
aircraft manufacturer, the size of the aircraft and the number of available engines, destination to be served, payload and
weight, individual pilot techniques and meteorological conditions at the time of flight. Aircraft emissions arise from the
operation of the aircraft engines and the rate of emissions are governed by the engine power (thrust) settings during the
different phases of flight in the LTO cycle below an altitude of 3,000 ft (914 m). These phase of flight include:

e Taxi/idle mode — the taxiing and idling operations of arriving and departing aircraft on the ground

¢ Take-off mode — the period between commencement of acceleration on the runway and the aircraft reaching a height
of 656 ft (200 m)

e Climb-out mode — period between 656 ft (200 m) and 3,000 ft (914 m) above ground level, and

e Approach mode — period between 3,000 ft (914 m) to ground level for arrivals.

12.3.4.1 Assessment scenarios

The assessment scenarios used for the assessment of emissions impacts (for air quality) were the same as those utilised
for the noise impact assessment, comprising a total of 7 overall modes of operation (refer to Section 11.5.6.1 and

Table 11.4 of Chapter 11 (Aircraft noise)). Similar to the noise assessment, the air quality modelling focused on 3 modes
of operation comprising:

¢ No preference — No preference to Runway 05 or Runway 23. Aircraft emissions from flight path use in this scenario
were considered only for 2033. This scenario was considered to be comparable with the previous 2016 EIS and was
used to assess relative differences arising from the application of current aircraft fleet emissions to 50/50 runway split
scenario of the 2016 EIS.

¢ Prefer Runway 05 — Preference to the operation of Runway 05 (day) and preference to RRO (night). Aircraft emissions
from flight path use under this scenario was considered for both 2033 and 2055 in the assessment.
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¢ Prefer Runway 23 — Preference to the operation of Runway 23 (day) and preference to RRO (night). Aircraft emissions
from flight path use under this scenario was considered for both 2033 and 2055 in the assessment.

Their reasons for selection of these 3 scenarios were similar to those for the noise assessment being:

e where no preference was given to a runway mode, runway use is balanced in terms of runway use and runway-end
exposure. This indicated that both runway ends are exposed to a similar proportion of arrivals and departures on an
annualised basis

¢ the outer bounds of runway usage (and by implication the extents of the emissions exposure) is defined by
Prefer Runway 23 (82 per cent on Runway 23) and Prefer Runway 05 (74 per cent on Runway 05). However, both
runway ends would experience a balanced exposure based on total movements. This indicated that these scenarios
would primarily vary in terms of the type of operation (arrival or departure), not in terms of total movements

e Prefer Runway 05 and Prefer Runway 23 introduce the RRO mode of operation during the night time (11 pm to
5:30 am) — arrivals on Runway 05 and departures on Runway 23

e all possible scenarios fell somewhere between the outer bounds in terms of runway use.

Only the more impacting scenarios from 2033 were selected for assessment in 2055 (i.e., the no preference scenario was
not assessed in 2055).

12.4 Existing environment

12.4.1 Climatic and meteorological conditions

Long term climatic data collected at the Bureau of Meteorology weather station at Badgerys Creek Automatic Weather
Station (Station Number 067108) were analysed to characterise the local climate in the proximity of the project. In
summary, the weather data indicated that:

e January is the hottest month with a mean maximum temperature of 30.2 degrees Celsius and July is the coldest
month with a mean minimum temperature of 4.1 degrees Celsius

¢ rainfall is higher during the first half of the year, with an annual average rainfall of 675 mm over 69.2 days, with March
being the wettest month and July the driest

e for the period reviewed, winds are varied and predominantly occur from the southwest and the west-southwest and
are typically influenced by the topography of the Sydney Basin.

Further detail regarding the existing climatic conditions is presented in Section 4.2 and 4.3 of Technical paper 2.

12.4.2 Ambient air quality

Background air quality levels from local DPE monitoring stations at Bringelly, St Marys and Camden were used to
represent the background levels surrounding WSI (providing monitoring data between 2014 and 2021). The main sources
of air pollutants in the wider area surrounding WSl include industrial and commercial operations and local anthropogenic
activities such as wood heaters and motor vehicle exhaust. Historically, adverse air quality conditions arise from time to
time due to extraordinary events such as dust storms and bushfires.

In general, the background levels indicate:

e the annual average PM1o concentrations for all monitoring stations reviewed across the monitoring period were below
the relevant NSW EPA criterion of 25 pg/m?3. Identified periods of elevated PMio levels typically corresponded with
regional dust events and bushfires, particularly evident in 2019/2020

e annual average PMa;s concentrations for all monitoring stations across the monitoring period reviewed were below
the relevant NSW EPA criterion of 8ug/m? except for all monitors in 2019 and the Bringelly monitor in 2020. The likely
cause of the elevated annual levels at the monitors are attributed to bushfire events, wood smoke from domestic
wood heaters and automobile exhaust
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¢ the annual average NO2 concentrations for all monitoring stations across the monitoring period reviewed were below
the relevant NSW EPA criterion of 62 pg/m3

¢ the annual average SO: concentrations for the Bringelly monitoring station was below the NSW EPA criterion of
60 pg/m?

e the maximum 1-hour average CO concentrations for all monitors during the review period are well below the
NSW EPA criterion

e there were 5 days in 2021 with Os levels recorded over the 8-hour Os standard at one or more stations within NSW.

Background air quality levels from the nearby DPE monitoring stations were used to represent the background levels
surrounding WSI. Table 12.7 presents a summary of the applied background levels.

Table 12.7 Summary of background air quality levels
Pollutant Averaging period Background level Source

PM2s 24-hours 21 pg/m? Maximum value below the criterion of 25 ug/m3 recorded at the
Bringelly monitor for 2020, excluding exceptional event days
(NSW DPIE, 2021).

Annual 7.6 pg/m3 Average level recorded at Bringelly monitor for 2017, 2018 and
2021. These years are not affected by significant bushfire events.

PMio 24-hours 43.5 ug/m? Maximum value below the criterion of 50 ug/m3 recorded at the
Bringelly monitor for 2020, excluding exceptional event days
(NSW DPIE, 2021).

Annual 18.8 pg/m? Annual average Bringelly monitor for 2020.
NO: 1-hour OLM Method * NO: and Oz data from Bringelly monitor for 2020 applied.
Annual OLM Method NO: and Oz data from Bringelly monitor for 2020 applied.
SO, 1-hour 80 pg/m? Maximum value recorded at the Bringelly monitor for 2020.
24-hours 10.3 pg/m? Maximum value recorded at the Bringelly monitor for 2020.
Cco 1-hour 6,125 pg/m3 Maximum value recorded at the Camden monitor for 2020.

1. The USEPA’s Ozone Limiting Method (OLM) may be used to predict ground-level concentrations of NO,. This method assumes
that all the available O3 in the atmosphere will react with NO in the plume until either all the Os or all the NO is used up. This
approach assumes that the atmospheric reaction is instant. In reality, the reaction takes place over a number of hours.

(NSW EPA, 2022)

12.4.3 GHG emissions

GHGs are gases that trap heat in the atmosphere, with key contributors including carbon dioxide (CO2), methane (CHa),
nitrous oxide (N20), and fluorinated gases. Water vapor is also a product of jet fuel consumption, making up about

30 per cent of the exhaust. The presence of water vapour in the exhaust plume from an aircraft has an indirect impact by
contributing to the formation of contrails.

For a single, comparable value of GHG emissions, the total emissions of all emitted gases are converted to COze. The
combustion or burning of jet fuel (kerosene) emits various gases and particles referred to as GHGs. CO: is the largest
component of aircraft engine GHG emissions, accounting for approximately 70 per cent of the engine exhaust. The
amount of GHG emitted from aircraft engine use is directly related to the amount of fuel consumed.

12-20 Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design
Environmental Impact Statement | Chapter 12 Air quality and greenhouse gas



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

12.5 Assessment of impacts

12.5.1 Air quality

12.5.1.1 Local air quality

The dispersion modelling predictions for each assessed scenario (refer to Section 12.3.4.1) in the local air quality
assessment are summarised in this section. The results presented include those for:

e the project in isolation (incremental impact)

e the project with other approved sources (i.e., the ground-based operations approved in 2016) and background levels
(cumulative impact).

No exceedances were identified for the 2033 scenario, with only minor exceedances identified for the 2055 scenario. The
results indicate the project would not result in any tangible or significant impacts above the applicable criteria, noting
that the recent, more stringent NSW EPA air quality criteria were applied to the assessment.

A summary of the results and discussion of the significance of the potential impacts is described in the following sections.
This presents the maximum contribution from the project at an assessed residential receiver location (that is, the most
impacted receiver). Further detailed assessment and modelling predictions, including the maximum contribution at other
assessed receiver locations, are presented in Section 6.1 of Technical paper 2.

Particulate matter concentrations

Table 12.8 presents a summary of the predicted cumulative PMa.s concentrations for the project for 2033 and 2055. It is
assumed that 100 per cent of the PMuo is assumed to be in the PMas size fraction, hence the PM1o and PM2s incremental
values are the same.

Predicted cumulative PMa.s concentrations for 2033 at the most impacted assessed receiver location indicates the
predicted cumulative 24-hour average and annual average levels would be below all relevant criteria and the project
would only make a small air quality contribution to the assessed receiver locations.

The predicted cumulative PMa.s annual average concentrations for 2055 at the most impacted receiver have been
identified to be above the relevant criteria (refer to shaded boxes). This is primarily due to the assumed future
background levels which are set at the current background levels and are already near to the criterion. The maximum
annual average contribution of 0.32 pg/m3 represents the effect of all flight activity associated with project.

The results indicate the effect of the project on annual average PMass is very small and would not result in any tangible
effect on air quality.
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Table 12.8  Summary of cumulative PM..s concentrations (ug/m?3)

24-hour average Annual average
2033 Scenarios 2055 Scenarios 2033 Scenarios 2055 Scenarios
n o n o Ln (22} n o
(=] ~ (=] ~ o o~ (=] ~
) > > > > ) > > > >
o © © © © o © © © ©
c H H 3 H c H H 3 3
o c c c c o S S c c
- & & & & o & & & &
(% S S S S (% S S S S
s L i L i s g g L i
) g g g g ) g g g g
2 a a a a 2 a. a. a a
Background level 21 21 21 21 21 7.6 7.6 7.6 7.6 7.6
Maximum value?! 0.45 052 0.61 1.28 1.42 0.09 0.11 0.13 0.29 0.32
Estimated contribution from 0.44 1.06 1.06 2.22 2.22 0.11 0.11 o0.11 0.33 0.33
ground-based WSI operations
Cumulative level 219 226 227 24.5 24.6 7.8 7.8 7.8 8.2 8.3
Criterion 25 25 25 25 25 8 8 8 8 8

1. The maximum contribution from the project at the most impacted residential receiver

Table 12.9 presents a summary of the predicted cumulative PM1o concentrations for both 2033 and 2055. The results
indicate the predicted cumulative 24-hour average and annual average levels would be below all relevant criteria for both
average periods during both reference years.

Table 12.9  Summary of cumulative PM1o concentrations (ug/m3)

24-hour average Annual average

2033 Scenarios 2055 Scenarios 2033 Scenarios 2055 Scenarios
Ln o Ln o n (22} Ln (22}
o o~ o o~ o (o'} o (o'}
o > > > > o > > > >
o © © © © o © © © ©
< 3 3 3 3 c 3 3 3 3
e [ [ [ [ e (= (= [ (=
g & & & & g & & & &
w S S S S E o o S o
S L L L L o 2 L L 2
o U g g U o g g g g
2 (-9 (-9 (-9 (-9 2 o o (-9 o
Background level 435 435 435 43.5 43,5 18.8 18.8 18.8 18.8 18.8
Maximum value?! 045 0.52 0.61 1.28 1.42 0.09 011 0.13 0.29 0.32
Estimated contribution from 0.51 1.13 1.13 4.18 4.18 0.11 0.11 0.11 0.63 0.63
ground-based WSI operations
Cumulative level 445 452 452 49.0 49.1 19.0 19.0 19.0 19.7 19.8
Criterion 50 50 50 50 50 25 25 25 25 25

1. The maximum contribution from the project at the most impacted residential receiver
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NO, concentrations

Table 12.10 presents a summary of the predicted cumulative NO2 concentrations for the project for both 2033 and 2055.
The results indicate predicted cumulative 1-hour average and annual average levels would be below the relevant criterion
in 2033. For 2055, the results indicate predicted cumulative 1-hour average levels would be above the relevant criterion
of 164 pg/m?3 at some receiver locations near the northern boundary and north-west of the WSI (refer to shaded boxes)
and the annual average levels would be below the relevant criterion.

Table 12.10 Summary of cumulative NO: concentrations (pug/m?3)

1-hour average Annual average

2033 Scenarios 2055 Scenarios 2033 Scenarios 2055 Scenarios

Prefer Runway 23
Prefer Runway 05
Prefer Runway 23

0
=)
>
b ©
c 2
o c
S =
-.g 3
- S
a L
7]
S
a

No preference

Prefer Runway 05
Prefer Runway 23
Prefer Runway 05
Prefer Runway 23

No

Maximum value! 113.8 1121 1129 1853 2381 109 121 128 19.8 21.0

Estimated contribution from 8.2 8.2 8.2 16.1 16.1 1.5 1.5 1.5 3.6 2.9
ground-based WSI operations

Cumulative level 1219 1203 121.0 2015 2542 123 135 143 23.4 23.9

Criterion 164.0 164.0 164.0 164.0 164.0 31.0 31.0 31.0 31.0 31.0
1. The maximum contribution from the project at the most impacted residential receiver

The elevated NO: levels are predicted to occur in the 2055 year as the single runway approaches capacity for the

Prefer Runway 05 and Prefer Runway 23 scenarios. A key contributor to the elevated NO: levels in 2055 would be to the
higher NOx emissions associated with the aircraft operating at WSI during this year. The predicted levels of NO: are likely
to be conservative (i.e., an overestimate of the like potential impacts) due to the following factors:

¢ the modelling used the more conservative Ozone Limiting Method approach for chemical transformations to predict
the NO2 levels

¢ the modelling assumed the worst case scenario for every hour of the year (which in reality may not occur in the
predicted hour of maximum impact)

e the predicted impacts are infrequent, arising for only a few hours out of 8,760 hours in a year
¢ the modelling did not account for any improvement in fuel or engine emission control which may occur in the future.

The combination of the above factors means these predicted impacts are unlikely to actually occur. As the predicted
results are likely to be conservative and it is likely there would be improvements in fuel efficiency (for aircraft and motor

vehicles) and decreases in aircraft emissions in the future, it is reasonable to conclude that no significant impacts would
arise.

Isopleth diagrams of the modelling predictions showing the predicted maximum 1-hour average NO: concentrations for
Prefer Runway 05 and Prefer Runway 23 scenario in 2055 are shown as Figure 12.5 and Figure 12.6. The modelling
predictions indicate elevated levels would primarily occur to the north-west of the Airport Site aligning with the length of
the runway. The intensification of residential receivers in this location would be limited as the land has been zoned for
Agribusiness and the area largely corresponds to land within the ANEC 20 contour and above. As outlined in Chapter 14
(Land use), new residential development and other noise sensitive developments are prohibited on land within the
ANEC 20 contour, except in limited circumstances.
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SO, concentrations

Table 12.11 presents a summary of the predicted cumulative SO2 concentrations for 2033 and 2055 in brackets. The
results indicate predicted cumulative 1-hour average and 24-hour average levels are below the relevant criterion in 2033.

Table 12.11 Summary of cumulative SO concentrations (ug/m3) — 2033 and (2055)

1-hour average 24-hour average

No Prefer Prefer No Prefer Prefer
preference Runway 05 Runway23 preference Runway 05 Runway 23

Background level 80.0 80.0 80.0 10.3 10.3 10.3
Maximum value?! 41.4 33.5 43.4 5.2 5.5 6.0

(101.3) (116) (15.9) (18)
Estimated contribution from 5.8 5.8 5.8 0.4 0.4 0.4

ground-based WSI operations
Cumulative level 127.2 119.4 129.2 15.9 16.1 16.7

Criterion 286.0 286.0 286.0 57.0 57.0 57.0

1. The maximum contribution from the project at the most impacted residential receiver

CO concentrations

Table 12.12 presents a summary of the predicted cumulative CO concentrations for 2033 and 2055 in brackets. The
results indicate predicted cumulative 15-minute average and 1-hour average levels are below the relevant criterion in
2033.

Table 12.12 Summary of cumulative CO concentrations (pug/m3) — 2033 and (2055)

15-minute average 1-hour average

No Prefer Prefer No Prefer Prefer
preference  Runway 05 Runway23 preference Runway 05 Runway 23

Background level - - - 6,125 6,125 6,125
Maximum value?! 512.7 512.7 539.3 388.6 388.6 408.7

(1,343) (1,360) (1,018) (1,031)
Estimated contribution from 839.5 839.5 839.5 620.5 620.5 620.5

ground-based WSI operations
Cumulative level 1,352 1,352 1,379 7,134 7,134 7,154

Criterion 100,000 100,000 100,000 30,000 30,000 30,000

1. The maximum contribution from the project at the most impacted residential receiver

VOC and odour concentrations

The predicted VOC concentrations for the project, including concentrations of benzene, formaldehyde, toluene and
xylene were all predicted to be below the acceptable criteria for all considered receivers. The results indicate predicted
1-hour average levels are below the relevant criterion in both 2033 and 2055. The odorous air pollutants are below the
relevant criterion which indicates the odour would be acceptable.
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Assessment of deposited matter

The predicted incremental deposited matter concentrations for the project in Prefer Runway 05 and Prefer Runway 23
scenarios during 2055 are presented as isopleths in Figure 12.7 and Figure 12.8, respectively. The levels due to the project
range from 0.0001 to 0.00001 g/m%¥month and are considered to be too low to be measurable or detectable.

Based on the total particulate matter emissions predicted for 2055, a dilution ratio was estimated and applied to other
modelled pollutants (noting that the other modelled pollutants are gaseous, and no tangible deposition is likely, thereby
representing a very large overestimate of potential surface deposition of these other pollutants). Despite this
overestimation, the predicted likely maximum rates of deposition are very small and insignificant, with:

e 0.006 g/m¥month for CO
e 0.02 g/m¥month for NOx
e 0.001 g/m¥month for SOx.
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12.5.1.2 Regional air quality

The regional air quality assessment considered the results for the following modelled emission scenarios which were
compared to an identified baseline level (i.e., existing emissions from all pollution sources across the Sydney Basin
without the project) (refer to Section 6.2 of Technical paper 2) in order to determine the potential impacts of the project:

e 2033 - No Preference and Prefer Runway 05
e 2055 — Prefer Runway 05.

Maximum pollutant contours for Oz (1-hour, 4-hour and 8-hour average), NO2, SOz, CO, PM2s and PMso for all assessed
scenarios compared with the baseline are presented in Appendix D of Technical paper 2.

NO; concentrations

Figure 12.9 and Figure 12.10 presents the maximum 1-hour average NO2 concentrations for the assessed 2033 and 2055
scenarios compared to the baseline scenario.

In 2033, the predicted emissions originating from the project would result in an increase in NO2 concentrations in the
vicinity of WSI. In 2033, the results of the No preference and Prefer Runway 05 scenarios are very similar which indicate
that the runway mode of operation does not have any significant effect on the ground level concentrations. However, the
choice of runway would ultimately concentrate emissions at one end of the runway or the other, and in certain prevailing
wind conditions this could lead to slightly higher concentrations of pollutants in one area compared to another scenario.
This effect however is highly localised and would not have significant bearing on the regional air quality.

Increases in NO2 would generally be limited to a radius of around 5 to 6 km from WSI. This indicates that the contribution
to ground level concentrations from the project is primarily due to aircraft near or at ground level during take-off and
landing. Emissions released higher than a few hundred metres above ground level do not appear to have any significant
influence on ground level concentrations.

In 2055, the assessment indicates emissions originating from the project would result in an increase in NO2
concentrations in the vicinity of WSI. The assessment indicates that NO2 concentrations are predicted to be above the
criterion (0.08 ppm) adjacent to the runway, just outside the north-western section of WSI. This aligns with the local air
quality modelling results (refer to Section 12.5.1.1) which show a similar scale of impact for NO..
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Figure 12.9 Maximum predicted 1-hour NO: concentrations for base case (without project) (top left), No preference
(top right) and Prefer Runway 05 scenarios (bottom left) — 2033
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Figure 12.10 Maximum predicted 1-hour NO2 concentrations for base case (without project) (left) and

Prefer Runway 05 scenario (right) — 2055

O3 concentrations

The assessment has considered the maximum Os concentration and change in O3 concentrations due to the project for
the modelled high O3 period.

The results show that:

¢ inthe locations where the maximum total Os concentration occurs, the project makes no significant difference to O3
concentrations. The maximum change predicted with the project at these locations are:

— in 2033, 0.1 parts per hundred million (pphm) for the maximum 4-hour and 8-hour averaging periods and
0.0 pphm for the maximum 1-hour average period in 2033

— in 2055, up to 0.2 pphm for the 4-hour and 8-hour averaging periods, and 0.0 pphm for the maximum 1-hour
average period

e on days where the maximum 8-hour average criterion is exceeded (6.5 pphm), the maximum change predicted with
the project is 0.00 pphm in 2033 and 0.01 pphm in 2055

¢ in the locations where the maximum change occurs with the project (i.e., locations away from where the maximum
total O3 concentrations occur), the project would not result in the exceedance of the maximum 8-hour average
criterion. The maximum change predicted with the project at these locations are:

— in 2033, 0.4, 0.2 and 0.2 pphm for the 1-hour, 4-hour and 8-hour averaging periods, respectively
— in 2055, 0.8, 0.6 and 0.6 pphm for the 1-hour, 4-hour and 8-hour averaging periods, respectively.

Other pollutants

For all other pollutants in 2033 and 2055, the impact of emissions from the project on the existing pollutant
concentrations would be negligible and would be unlikely to be discernible above background concentrations.
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12.5.2 GHG emissions

Aircraft engines produce GHG emissions with a significant proportion emitted at higher altitudes in the cruise phase of
flight. They occur during all phases of flight and can alter the atmospheric concentration of GHGs, creating condensation
trails (or contrails — temporary white, cloud-like plumes composed of ice crystals formed in aircraft engine exhaust) and
cause cirrus clouds to form (on occasions) all of which contribute to climate change.

The following sections provide a summary of the assessment of potential aircraft engine GHG emissions from the project.
All projections of aircraft engine CO2e emissions do not account for future aircraft fuel and operational efficiency
improvements, new aircraft and propulsion technologies or use of SAF.

12.5.2.1 LTO cycle emissions below 3,000 ft (914 m)

Table 12.13 presents the estimated GHG emissions footprint in the LTO cycle (phases of flight below 3,000 ft (around
914 m) exclusive of taxi operations on the ground) from aircraft movements projected in 2033 and 2055.

The projected total LTO cycle emissions of COze from the approximate 81,190 aircraft movements forecast in 2033 is
around 63,813 tonnes of COze at an estimated intensity of 0.79 tCO2e per air traffic movement. This correlates
approximately to the LTO cycle emissions reported at Adelaide Airport in 2019. The passenger throughput, operations
and aircraft movements at Adelaide Airport are within a similar range with future operations at WSl in 2033.

In 2055, total LTO cycle emissions of COze are projected to increase to 220,331 tonnes COze at an estimated intensity of
0.97 tCOze per air traffic movement). Air traffic movements are projected to increase by 146,309 aircraft movements
(from 81,990 in 2033 to 227,499 in 2055) as WSI’s single runway approaches capacity. Over 47 per cent of these flights
are expected to operate services on international routes mostly by higher fuel consuming wide-body jets.

The initial climb-out phase of flight is responsible for more than 40 per cent of LTO cycle emissions in 2033 and 2055. This
is because aircraft are at their heaviest at this point in the take-off cycle and need to be configured under a high level of
engine power (thrust) to create the lift required to get airborne.

Table 12.13 LTO cycle emissions of COze below 3,000 ft (914 m) — all WSI projected aircraft movements in 2033 and

2055
Flight phase 2033 (tCO2e) Percentage 2055 (tCO2e) Percentage
Take-off roll 18,200 28% 64,974 29%
Initial climb-out 27,989 44% 98,172 45%
Approach 15,115 24% 49,859 23%
Landing roll 2,508 4% 7,326 3%
Total 63,813 100% 220,331 100%

The results of the LTO cycle emissions calculations for the project indicate the following:

e emissions of COze in 2055 are projected to grow significantly by 156,518 tonnes when compared to 2033. This is
primarily driven by the growth in international flights at WSI

e emissions of COz2e from domestic flights are projected to more than double by 2055, emitting around 66,834 tonnes
of additional CO2e compared to 2033 levels of 32,581 tonnes

e growth in international flights by 2055 was projected to increase by around 81,000 movements from 2033 (around
26,000 movements), accounting for around 47 per cent of all flight movements and almost 70 per cent of total
emissions of COze at 153,497 tonnes.

In 2019, the LTO cycle emissions reported at Sydney (Kingsford Smith) Airport were 431,445 tonnes of COze, from
333,862 flights (or 1.29 tCO2e per air traffic movement) carrying more than 44 million passengers (SAAH, 2022).
By comparison, the estimated LTO cycle emissions from aircraft departing or arriving at WSI are anticipated to be
significantly lower in absolute and intensity based CO2e emissions for both 2033 and 2055.
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12.5.2.2 Extended climb and descent cycle emissions below 10,000 ft (3,048 m)

Table 12.14 presents the estimated GHG emissions footprint in the extended climb and descent cycle below 10,000 ft
(around 3,048 m) (exclusive of taxi operations on the ground) from aircraft movements projected in 2033 and 2055.

Table 12.14 Extended climb and descent cycle emissions of COze below 10,000 ft (3,048 m) — all WSI projected aircraft
movements in 2033 and 2055

Flight phase 2033 (tCO2e) Percentage 2055 (tCO2e) Percentage
Take-off roll 18,200 14% 64,974 15%
Initial climb-out 27,989 22% 98,172 22%
Extended climb 54,079 42% 190,012 43%
Descent from 10,000 feet 26,002 20% 81,451 18%
Landing roll 2,508 2% 7,326 2%
Total 128,778 100% 441,935 100%

The projected total emissions of CO2e from all phases of flight in the extended climb and descent cycle below 10,000 ft
(3,048 m) in 2033 are estimated to be around 128,778 tonnes of CO2e from 81,190 flights. In 2055, these emissions of
CO:ze are estimated to increase to approximately 441,935 tonnes CO2e from more than 227,000 flights. On a flight
intensity basis, this equates to an increase of around 0.3 tCO:ze per air traffic movement or 19 per cent above when
comparing 2033 levels of around 1.6 tCOze per air traffic movement to 2055 levels of around 1.9 tCOze per air traffic
movement.

12.5.2.3 Full flight emissions

In 2033, one-way flights (departures) to all 48 destination airports across WSI’s anticipated route network are predicted
to emit around 1.8 million tonnes of CO2e (in total) from the point of departure to arrival. Almost half of WSI’s air traffic
movements are expected to be short haul flights operating on routes of less than around 500 nm (926 km). These flights
were however only predicted to account for around 13 per cent of total emissions of COze (approximately 0.42 million
tonnes of COze). Conversely, long haul flights operating to destinations over 4,000 nm (around 7,400 km), are predicted
to represent around 10 per cent of total flights but account for 39 per cent of total emissions of COze (approximately
0.70 million tonnes of CO2e).

Figure 12.11 shows the full flight emissions of COze estimated for all 40,595 flights departing from WSI to the

48 destination airports across the anticipated 2033 route network. The top 5 carbon emitting routes comprised
operations by one domestic and 4 international RPT services (representing around 30 per cent of total departure
movements in 2033) and accounted for 0.56 million tonnes of COze. This represents around 31 per cent of total flight
departure emissions (inclusive of domestic and international) in 2033 at an average flight intensity of 46.4 tCO2e per air
traffic movement.
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Figure 12.11 2033 full flight departure emissions — total tCOze and tCO:e per air traffic movement

In 2055, all flights departing from WSI to all 86 destination airports across its anticipated route network are projected to
emit around 8.65 million tonnes of COze — an increase of around 6.85 million tonnes of CO2e when compared to 2033
levels. Short haul flights on routes of less than 500 nm (around 915 km) only account for around 38 per cent of total flight
activity (an 11 per cent drop from 2033 levels) and 6 per cent of total emissions of COze (down 7 per cent). Long haul
flights would comprise a slightly higher share of total movements at 23 per cent and accounted for 63 per cent of the
total CO2e emissions in 2055. Compared to 2033, total emissions of COze from long haul flights are predicted to increase
by around 4.8 million tonnes to 5.5 million tonnes. Steady growth emerged in the share of flights operating routes of
between 500 nm (926 km) to 4,000 nm (around 7,400 km) in length accounting for 41 per cent of all traffic movements
and around 30 per cent of total emissions of COze, at 2.6 million tonnes.

Figure 12.12 shows the full flight emissions of CO2ze estimated for all flights serving the 86 destination airports from WSI
in 2055. The top 5 carbon emitting routes are all international RPT services to long haul destinations over 4,000 nm
(around 7,400 km) and account for around 2.0 million tonnes of COze. This represents around 24 per cent of total flight
departure emissions in 2055 at a flight intensity of around 209 tCO:e per air traffic movement based on 9,757 departures.
This increase is attributed to a combination of the projected route density and service frequency on these routes, of
which most are to long haul destinations that tend to be operated by large, wide-body aircraft that use considerably more
fuel and emit greater amounts of CO2e compared to other aircraft and destinations.
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Figure 12.12 2055 full flight departure emissions — total tCOze and tCO:e per air traffic movement
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12.5.2.4 WSI contributions to broader emissions

Under the United Nations Framework Convention on Climate Change, domestic and international aviation are treated
separately. Domestic aviation emissions are calculated as part of Australia’s Paris Agreement target while international
aviation emissions are dealt with separately as part of Australia’s involvement in ICAQ. To avoid the risk of double
counting, only the flights departing from WSI have been modelled in the full flight assessment to calculate estimated
emissions of COze as all origin airports across the WSI route network would account for their flight departure emissions.
These CO2e emissions have been projected in 2033 and in 2055 and then compared to economy wide emissions
projections by the Australian and NSW Governments in these years. The economy wide emissions account for emissions
from several sectors including agriculture, energy, industrial processes, resources, transport (inclusive of commercial
aviation) and waste.

These comparisons have been used to determine the potential significant impact of WSI’s domestic flight departure
emissions on the Australian and NSW Government’s ability to comply with the Paris Agreement and transition to net zero
economies by 2050. International flight departure emissions from WSI are excluded from these comparisons but are
presented to provide a total full flight emissions footprint for all flight departures to all destinations across WSI’s
anticipated route networks in 2033 and 2055.

To that end, the following observations are noted for each assessed year:

e 2033: the project’s domestic flight departure emissions of CO2e would represent around 0.4 per cent for Australia’s
total projected economy wide emissions which is low whereas the project’s intrastate flight departure emissions of
CO2e would represent 0.04 per cent of NSW’s total economy wide emissions, which is extremely low resulting in very
minor adverse impacts to the Australian and NSW Governments decarbonisation plans and transition to net zero
carbon economies by 2050.

e 2055: the project’s domestic flight departure emissions of COze are projected to increase to 0.95 million tonnes of
CO2e and would represent around 0.5 per cent of Australia’s total projected emissions which is moderately low
whereas the project’s intrastate flight departure emissions of CO2e would represent 0.2 per cent of NSW’s total
projected economy-wide emissions, remaining low despite the significant increase in air traffic growth and increase in
the number of domestic flight destinations beings served.

The emissions of COze attributed to aircraft departing from WSI to domestic destinations in either 2033 or in 2055 would
be unlikely to result in significant impacts or inhibit the achievement of net zero economy targets set by the Australian or
NSW Government for 2050. It is expected that these emissions of COze would reduce over these time horizons as more
fuel efficient, next-generation aircraft enter service and operate within the airline fleets serving WSI, improvements are
made to air navigation and air traffic management infrastructure and operations and the anticipated availability and use
of SAF progressively increases.

Table 12.15 presents the aircraft engine CO2e emission projections for WSI’s domestic flight departures in 2033 and in
2055. The CO2e emissions are presented alongside projected economy wide emissions for Australia and NSW which
includes their respective commercial aviation sectors.

Table 12.15 Comparison of WSI’s domestic flight departure emissions footprint to Australia and NSW Government
economy wide emissions (reported and projected)

Parameter 2019 (Mt COz2e) 2033 (Mt CO2e) 2055 (Mt CO2e)

Australia total economy wide emissions

All sectors 505.8 340.1 175.8

Transport 100.3 101.3 81

% contribution of transport 20 30 46

% contribution of aviation 5 9 31
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Parameter 2019 (Mt COze) 2033 (Mt CO2e) 2055 (Mt COze)

Australia commercial aviation emissions

Domestic 8.3 11.2 18.6
International 15.4 18.8 36.1
Total 23.7 30 54.7

NSW total economy wide emissions

Total 136.6 55.9 25.6
Transport 27.6 19.9 5.7
Aviation 2.4 1.8 2.8
% contribution of aviation 1.7 3.2 11

WSI

Full flight emissions (all domestic flight departures) - 0.45 0.95
% contribution of Australia total (economy wide) - 0.13 0.5

(domestic full flight emissions)
Full flight emissions (all NSW flight departures) - 0.02 0.05

% contribution of NSW total (economy wide) - 0.04 0.2
(NSW full flight emissions only)

Full flight emissions (all domestic and international flight - 1.75 8.65
departures)

12.5.2.5 Climate change risks

The main climate change-related risks to WSI and future flight operations are associated with increased frequency and
intensity of storms and heavy rainfall events, variable wind pattern, high wind speed spurts or changes to the prevailing
wind direction, rising mean temperatures and bushfires. A number of future possible controls have been identified in
Table 8.10 of Technical paper 3.

12.6 Mitigation and management

12.6.1 Existing management

12.6.1.1 Air quality

Emissions from aircraft movements are predominantly due to the engine emissions, which are required to meet
Australian (and international) performance specifications. As discussed in Section 12.6.1.2, fleet renewal, improved
technologies, operational procedures, and alternative fuels can reduce air emissions.

Measures to help reduce emissions from aircraft operations generally involve procedures and techniques to optimise the
vertical profiles of aircraft climbing or descending to an airport engine power (thrust) settings (such as continuous climb
operations (CCO) and continuous descent operations (CDO)) and the configuration of flight paths relative to terrain. The
measures tend to result in lower air emissions from the aircraft. These are discussed in Chapter 11 (Aircraft noise).
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WSA Co is responsible for ground level activities, which are not the subject of this EIS. Mitigation measures were provided
in the 2016 EIS to address emissions generated by ground-based activities. Air quality monitoring, initially established at
WSI to establish baseline air quality conditions, will continue during future operations at WSI as per the 2016 EIS. Existing
air quality monitoring in the vicinity of WSl is undertaken by WSA Co as part of the 2016 EIS approval.

Once operational, emissions from aircraft will be captured by these monitors in addition to existing ground level sources.
As this study did not identify any significant change in the approved ground level impacts per the 2016 EIS, no additional
monitoring for aircraft engine emissions is required.

12.6.1.2 GHG emissions

An efficient airspace system with supporting air traffic management procedures can deliver significant savings of fuel and
CO2e emissions. Approaches to minimise CO2e emissions through airspace architecture and flight path design have been
included in the project. This is premised primarily through ensuring the efficient separation of aircraft in the Sydney Basin
and maximising opportunities for CCO and CDO in the take-off, initial and extended climb and descent phases of flight.
These operating techniques allow aircraft to follow an optimum flight path using optimum engine power (thrust) and
speed control to reach cruising flight levels or the final approach fix prior to touchdown. CCO and CDO can deliver
significant economic and environmental benefits through reduced fuel burn, greenhouse gas emissions, noise and fuel
costs without any compromise of safety.

There are many available options to minimise the emissions of COze from aircraft engine use, however, many of these are
outside of the control of this project.

Significant opportunity lies in the optimisation of aircraft operations, including the LTO and extended climb and descent
cycles. Generally, aircraft CO2e emissions can be reduced through activities such as:

e minimising taxiing time

o flying at optimal cruise altitudes

e optimising climb gradients and continuous climb profiles

e flying minimum-Greater Circle Distance routes, considering prevailing winds

e minimising or eliminating holding and stacking around airports.

In general aircraft emissions can be reduced in one of 4 ways:

¢ fleet renewal with cleaner, more fuel-efficient next-generation aircraft (i.e., Airbus A32N and Boeing B73M)
e retrofit aircraft for improved efficiency

e operational streamlining to reduce fuel consumption (such as use of CDO, CCO and RNP procedures)

e fuel substitution with less carbon intensive alternatives.

Wide-ranging measures will be required to manage and reduce emissions of COze from engine use by aircraft operating
along WSI'’s flight paths and route network, many of which are dependent on other stakeholders. A collaborative
approach is required amongst aviation stakeholders including WSA Co, Airservices Australia, airlines, aerospace
manufactures and fuel companies to help WSI operate with the lowest carbon footprint possible.

An Operational Sustainability Strategy and Operational Sustainability Plan for WSl is currently under development by
WSA Co, which will be released prior to the commencement of operations at WSI. A core component of this strategy and
plan will be a roadmap to progress WSI along a ‘Carbon Neutral Pathway’ that will be supported by participation in

ACl’s Airport Carbon Accreditation programme, and a strategy to support aviation partners to reduce scope 3 emissions,
including those produced by aircraft engine use in the LTO cycle.
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WSA Co is planning to join ACI’s Airport Carbon Accreditation programme at one of the 2 highest available levels (being
Transformation level (4) or Transition level (4+)). This means that WSA Co is required to set a policy commitment that will
achieve absolute emissions reductions of CO2e and implement a Carbon Management Plan. This plan will define the
emissions reduction trajectory, interim milestones and the measures required to achieve a future science-based target in
line with the IPCC’s 1.5 degrees Celsius pathway. It will also help WSI operate with the lowest carbon footprint possible as
it closely works with all its stakeholders to address third party emissions of COze, particularly for sources that are outside
its direct control and ownership (i.e., aircraft engine emissions).

At a national level, the Australian Government is developing a comprehensive framework of measures to drive
decarbonisation across the economy to achieve the net zero target by 2050 in a way that minimises costs and shares the
effort across the economy. These measures include:

e annual emission reduction requirements for Australia’s largest emitters (including Australia’s largest airlines) through
Safeguard Mechanism reforms

¢ public monitoring and reporting of emissions over time through the National Greenhouse and Energy Reporting
Scheme

¢ financial support for clean energy projects through the Clean Energy Finance Corporation and the Australian
Renewable Energy Agency, as well as a range of other initiatives such as the Research and Development tax incentive.

Approaches to support reductions specific to the transport sector will be outlined in the Transport and Infrastructure
Net Zero Roadmap and Action Plan, and forms part of the Australia’s Net Zero 2050 plan. Alongside the Net Zero Plan,
the Australian Government will set an ambitious 2035 emissions reduction target. In September 2024, the

Climate Change Authority advised the Australian Government on the technologies to cut emissions in each sector,
including aviation.

The Australian Government is also participating in the ICAQ’s CORSIA to address greenhouse gas emissions from the
international aviation sector. This scheme is a global market-based measure reliant on a cooperative approach by the
aviation industry to stabilise net CO2 emissions from international aviation to 2019 levels. It also requires operators to
purchase ‘emission units’ to offset growth in carbon emissions from international routes covered by the scheme.
Offsetting under CORSIA will support the aviation sector achieve its short and medium term climate targets by
complementing other emission reduction initiatives.

No project specific greenhouse gas emissions mitigations or monitoring is proposed.

Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design 12-39
Environmental Impact Statement | Chapter 12 Air quality and greenhouse gas



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

12-40 Western Sydney International (Nancy-Bird Walton) Airport — Airspace and flight path design
Environmental Impact Statement | Chapter 12 Air quality and greenhouse gas



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

Chapter 13 Aircraft hazard and risk

This chapter describes the aircraft hazards and risks relevant to the project. The potential impacts of WSI’s
operations are described, together with the associated assessment methodology and, where relevant, measures
to avoid, manage, mitigate or monitor these impacts are included.

The refinements to the preliminary flight path design since the exhibition of the Draft EIS would not change the
conclusions of the overall hazards and risk assessment as presented in this chapter and supporting technical
papers. Further detail is provided in Appendix G (Assessment of the refinements to the project) of the EIS.

This assessment has considered airspace conflicts, risks to people and critical infrastructure from aircraft crashes
as well as other aircraft related risks associated with fuel jettisoning, meteorological hazards, objects falling from
aircraft, aircraft wake vortex strike and wildlife strike.

In respect to airspace conflicts, the adopted safety aspects of the design process means that the proposed
airspace is expected to be safe by design, meets the key goals of reducing aircraft conflict risk to ‘as low as
reasonably practicable’ and achieves an acceptable level of safety.

Aircraft crash risks

The assessment of risk to people living, working or otherwise congregating in areas that may be subject to
potential risks from aircraft crashes (also called third party risk) has considered the individual risk and the societal
risk.

The individual fatality risk refers to the annual probability of fatality for a hypothetical resident present at any
given location relative to the runway threshold and flight path to and from it. This is presented as risk contour
plots at the north-east and south-west ends of the runway for 2033 and 2055. A risk of:

e 1in 100,000 per annum is considered to be a risk that is of potential concern but one that can be considered
acceptable, provided that the risk is managed to be as low as reasonably practicable

¢ 1in 1,000,000 per annum is considered to be a low risk that is a generally acceptable level of exposure for
members of the public.

For most residential properties in the vicinity of the Airport Site, the risks would be negligible which reflects the
position of the runway and the design of the flight paths. For 2033, no dwellings are located within the

1in 100,000 per annum risk contour and there are 6 dwellings housing 22 people within the 1 in 1,000,000 per
annum risk contour. These risks are classified as slight effects, when considering the risk level and the number of
people exposed to this risk. In 2055, a small number of people (5) are within the 1 in 100,000 per annum contour
and 108 people are located between the 1 in 100,000 per annum and 1 in 1,000,000 per annum risk contour.

As the number of people exposed to risks would increase, these risks are classified as being of moderate effect but
are not significant based on the criteria applied.

Societal risk considers the annual probability of accidents causing any given number of fatalities in any area of
development, taking account of the nature of the development, in particular the density of occupancy. The
assessment found that societal risks in 2033 and 2055 are within the middle to lower risk part of the ‘as low as
reasonably practicable’ region. These risks are considered acceptable, provided no further practicable means for
mitigating these residual risks is available. In this regard, based on the runway location, airspace design
requirements and the relative location of developed areas within Sydney, the preliminary airspace design has
minimised these risks, as far as is practicable.

Critical infrastructure, such as hospitals, transport links, water storage and the Defence Establishment

Orchard Hills, are located in the vicinity of the Airport Site. The typical event frequencies and scale of fatalities
associated with aircraft crashes are consistent with risks that would be considered acceptable when assessed
against the societal risk criteria that have been employed more generally to evaluate the significance of third-party
fatality risks.
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Operation of flight paths over the Greater Blue Mountains Area (GBMA) presents a very low risk of introducing fire
through aircraft accidents. This is based on an estimate for the crash rate from aircraft during flight over the

Blue Mountains ranging between approximately 1 in 1,700 to 1 in 2,400 years in 2055. The range in the crash rate
risk reflects the likely distribution of traffic movements using the flight paths over the GBMA.

Fuel jettisoning

Fuel jettisoning is a rare occurrence in Australia. It is a relatively uncommon non-standard operational
requirement that will generally have no ground level impacts if carried out in accordance with appropriate
procedures. There are very limited occurrences of impacts at ground level associated with fuel jettisoning in the
wider international incident record, confirming that the risk is very small. Fuel jettisoning associated with WSI
operations will be carried out in accordance with the Aeronautical Information Publication Australia, Part 2 —

En Route (AIP ENR), as per mitigation measure HR3. If possible, except in the case of emergencies, fuel jettisoning
will be conducted at an altitude of at least 6,000 feet (ft) (approximately 1.8 kilometres (km)) above ground level
to ensure total dissipation into the atmosphere prior to contacting the ground. There would be no significant
adverse impact associated with fuel jettisoning associated with WSI operations. While it cannot be guaranteed
that such impacts could never occur, the historical record indicates that they would be very rare events.

Objects from falling aircraft

Occurrences involving objects falling from aircraft are uncommon and typically involve small objects with limited
hazard potential. Taking account of the relative size of the objects concerned and frequency of these occurrences
compared with aircraft crashes, it may readily be concluded that the risks to people and sites on the ground are
very small compared with the risks associated with aircraft crashes and hence can similarly be considered to be
low and acceptable.

Wake vortex impacts

The number of properties located in areas where vortex damage would be expected is very limited and the risks of
wake vortex damage due to WSI operations is low, given the limited number of buildings where wake vortex
damage could occur and the nature of the buildings within this area. In the unlikely event of damage occurring,
this can be effectively addressed by the compensation scheme operated by Airservices Australia.

Meteorological hazards

Compared with other airports which operate with an acceptable level of safety, there are no exceptional
meteorological conditions at WSI that might lead to significant risks to operational safety. The most significant
weather related factor is turbulence and windshear. However, the severity of the consequences of these
occurrences is normally relatively limited, in particular for turbofan and turboprop powered aircraft of the types
that would operate at WSI. The risks to safety and operational efficiency from meteorological hazards can be
mitigated by provision of improved forecasting. The implementation of an Automated Thunderstorm Alert Service
(ATSAS) at WSI would also provide improved thunderstorm forecasting.

Wildlife hazards

Wildlife strike risk mitigation for WSI providing an acceptable level of safety is achievable, provided that a
site-specific wildlife management program is implemented.

Mitigation and management

Risk mitigation is provided by a wide variety of general measures adopted across the aviation industry that apply
to operations at WSI. In particular, risks are mitigated by established operational measures supporting safe air
traffic control and the design process would deliver an inherently safe design. Third party risks are also effectively
mitigated by the location of the runway and associated flight paths which limits exposure to these risks and is
further mitigated by the mode of operation, as well as through land use controls guided by the National Airports
Safeguarding Framework (NASF) principles and guidelines and set within State Environmental Planning Policy
(Precincts — Western City Parklands) 2021.
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Additional project-specific mitigation measures have been identified to further mitigate the airspace conflicts,
residual off-airport aircraft crash risks to third parties and critical infrastructure, aircraft fuel jettisoning, local
meteorological hazards and local bird and bat strike hazards.

In conclusion, operations at WSI and the associated airspace in the Sydney Basin are being introduced within a
well-established regulatory and management framework that places the utmost importance on safety,
underpinned by key requirements that risks should be ‘as low as reasonably practicable’ and meet appropriate
levels of safety. Assessment of the residual risks associated with WSI operations indicate that those key
requirements would be met.

13.1 Introduction

This chapter considers the aircraft hazards and risks associated with the project. The full risk assessment is provided in
Technical paper 4: Hazard and risk (Eddowes Aviation Safety Ltd) (Technical paper 4) and is supported by

Technical paper 5: Wildlife strike risk (Avisure) (Technical paper 5). The purpose of the assessment is to demonstrate that
the project achieves an acceptable level of safety when it becomes operational and to address the EIS Guidelines for the
project.

Achievement of an acceptable level of safety means that any risks that may be associated with airspace operation have:
e been minimised so far as is reasonably practicable

e any residual risks are sufficiently small to be considered acceptable in return for the benefits associated with the
activities giving rise to them.

The term ‘so far as is reasonably practicable’ is used in defining an obligation under the relevant safety legislation,
whereas in related guidance and in the practical implementation of this legislation reference is often made to a
requirement that risks are managed to be ‘as low as reasonably practicable’. In general, the terms ‘so far as reasonably
practicable’ and ‘as low as reasonably practicable’ are synonymous, and the latter term was employed in the remainder
of this chapter, pursuant to its use in safety documentation supporting the design process.

While aircraft accidents are relatively rare events, those that do occur take place predominantly during landing and
take-off and are more concentrated along flight paths and close to the ends of runways. It is therefore appropriate to give
particular attention to these hazards and risks when considering the siting of new runway facilities and the associated
flight paths. In that context, consideration of 2 distinct aspects of hazard and risk is required:

¢ review of potential hazards associated with the site specific environment and assurance that these are identified and
appropriately managed, as far as practical by design

e assessment of any residual risks to people and other components of the environment and assurance that these risks
are acceptable, given the benefits associated with WSI.

An overall account of hazards and risks associated with the project was provided in the 2016 EIS. This EIS builds on the
2016 EIS, focusing on hazards associated with airborne aircraft beyond the Airport Site boundary and having regard to the
design of the proposed airspace. Technical paper 4 considers the following:

e airspace conflicts between aircraft and potential threats to safe inter-operability associated with the introduction of
additional flight operations into the existing Sydney Basin airspace

¢ risks to people living, working or otherwise congregating in areas that may be subject to potential risks from aircraft
crashes (also called third party risk)

e risks to critical infrastructure from aircraft crashes
e aircraft jettisoning of fuel and potential contamination events

e objects falling from aircraft
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e aircraft wake vortex strikes
¢ meteorological hazards

¢ wildlife (bat and bird) strikes.

13.2 Legislative and policy context

13.2.1 Legislation

13.2.1.1 Work health and safety legalisation

The Work Health and Safety Act 2011 (Cth) and Work Health and Safety Act 2011 (NSW) place duties on persons
responsible for facilities that may give rise to risks to eliminate risks to health and safety, so far as is reasonably
practicable.

These Acts do not prescribe specific measures to be taken but instead identify a duty to take whatever measures are
available and practicable. In addition to adhering to any technical measures identified in the Civil Aviation Safety
Regulations 1998 (Cth), it is necessary to demonstrate that there are no further practicable measures to further reduce
the risks and that any residual risks are maintained at an acceptable level.

13.2.1.2 Aviation legislation

The primary legislation relating to aviation safety in Australia is set at the Commonwealth level and is overseen by the
Civil Aviation Safety Authority (CASA). Requirements relating to the safety of all aspects of civil aviation are set out in the
Civil Aviation Safety Regulations 1998 (Cth).

The Civil Aviation Safety Regulations 1998 (Cth) implement the standards and recommended practices of the
International Civil Aviation Organization (ICAQ), which regulates and supports international civil aviation worldwide.

Australia is a contracting State under the 1944 Convention on International Civil Aviation (also known as the

Chicago Convention) and has an obligation to adopt these ICAO standards and practices. Licensing of aerodromes in
accordance with these technical standards ensures that airports provide safe environments for the operation of the types
of aircraft that they intend to serve.

Further regulations apply to the operation of aircraft and to air traffic management services to ensure safe and efficient
air transport, including (but not limited to):

e Civil Aviation Act 1988 (Cth)

e Civil Aviation Regulations 1988 (Cth)

e Air Navigation Act 1920 (Cth)

e Airports Act 1996 (Cth) (Airports Act)

e Airports (Protection of Airspace) Regulations 1996 (Cth)

e Air Navigation Regulation 2016 (Cth)

e Airport (Environment Protection) Regulations 1997 (Cth)

e Airports Regulations 1997 (Cth)

e Airports (Control of On-Airports Activities) Regulations 1997 (Cth)
e Airports (Ownership and Interests in Shares) Regulations 1996 (Cth)
e Aviation Transport Security Act 2004 (Cth)

e Aviation Transport Security Regulations 2005 (Cth).
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13.2.2 National Airports Safeguarding Framework

International standards and guidance seek to ensure that airports and associated flight paths are appropriately
safeguarded in respect of future development. To address these requirements, the National Airports Safeguarding
Advisory Group developed the NASF. The NASF provides guidance on planning requirements for development that affects
aviation operations. It consists of the NASF principles and 9 topic-specific guidelines.

The NASF’s main focus is controlling new development that might adversely affect the safety and efficiency of aircraft
operations. This is achieved through:

¢ the physical safeguarding of flight paths from intrusion by new obstacles

¢ the technical safeguarding of navigational aids and radar systems from interference
e control of development that may attract wildlife and associated hazards

e control of potential distractions

e control of building and terrain induced wind shear.

The NASF principles and the 9 supporting guidelines can be found on the Department of Infrastructure, Transport,
Regional Development, Communications and the Arts (DITRDCA) website.

13.2.3 Airport public safety area policy

International standards for airport design do not prescribe requirements for controlling new development near runways
to manage the aircraft crash risk to the public. However, ICAO guidance advises that specific methodologies can be
developed by contracting States for that purpose.

A risk based approach was adopted in Australia under the NASF Guideline I: Managing the Risk in Public Safety Areas at
the End of Runways (NASF Guideline 1) by the then Ministers at the Transport and Infrastructure Council in 2018.

A Public Safety Area is a designated area of land at the end of an airport runway within which development may be
restricted in order to control the number of people on the ground around runway ends. It places development
restrictions in areas where an individual is exposed to an estimated fatality risk of 1 in 100,000 per annum. This
quantitative risk standard defines the outer limit of Public Safety Areas. New residential development is generally
discouraged within Public Safety Areas but some low density uses may be allowed.

The use of this risk criterion is generally consistent with the practical interpretation of the principle under the

Work Health and Safety Act 2011 (NSW) that risks should be eliminated so far as is reasonably practicable.

The NASF Guideline | identifies an individual risk of 1 in 100,000 per annum as a relatively low level of risk compared with
other risks of daily life more familiar to the community. For example, the risk to an individual being killed in a road
accident in Australia is about 5 times that level.

It should be recognised that the Public Safety Area approach to the control of new development in the vicinity of airports
does not explicitly address the issues associated with a new runway development within an established built
environment (as is the case with WSI). Nevertheless, this policy provides a useful reference point for this assessment.
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13.2.4 Other policies and guidance

13.2.4.1 Hazardous Industry Planning Advisory Papers

Integrated land use planning has been an essential part of risk management in NSW. To manage safety risks from
potentially hazardous developments, the NSW Government has released a series of advisory papers (the Hazardous
Industry Planning Advisory Papers (HIPAP)). The HIPAPs guide the planning and design phases of potentially hazardous
developments in NSW to ensure safety issues are thoroughly assessed and that controls are in place to give assurance
that a project can be safely operated throughout its life. The papers include guidance and methods on:

¢ land use safety planning (HIPAP 10: Land Use Safety Planning (NSW Department of Planning, 2011a))

¢ risk assessments, including quantitative assessments where appropriate (HIPAP 4: Risk Criteria for Land Use Planning
(NSW Department of Planning, 2011b))

e evaluation of risk against well-defined objective criteria (HIPAP 3: Risk Assessment (NSW Department of Planning,
2011c)).

The quantitative criteria provided in HIPAP 4 has been considered in this assessment to support the evaluation of the
significance of estimated risks and their acceptability, in accordance with international best practice. This is discussed
further in Section 13.3.2.

13.2.4.2 NSW planning documents

The State Environmental Planning Policy (Precincts — Western Parkland City) 2021 (NSW) (Western Parkland City SEPP)
and the supporting Western Sydney Aerotropolis Development Control Plan includes a number of airport safeguards that
surrounding development or consent authorities must consider when seeking approval for future development. This
includes requirements relating to the Public Safety Area, lighting, wind shear and turbulence, wildlife hazard
management, and obstructions into airspace.

13.3 Methodology

13.3.1 Study area

The study area is the Sydney Basin. It includes the various established airports, heliports, military airports and associated
flight paths in the Sydney Basin, as well as the enroute flight paths that cross the Sydney Basin and restricted airspace.
The Sydney Basin encompasses airspace that extends out to Katoomba to the west, the Hawkesbury River to the north,
the southern boundary of the Royal National Park to the south and the coastline to the east.

A more discrete study area was applied in the assessment of wildlife strike risks, being the Airport Site in addition to
natural or human made structures or land uses within a 13 kilometre (km) radial distance from the runway boundary. The
13 km distance aligns with the NASF’s safeguarding limit to manage risks to airport operations. The study area was
extended up to 30 km from the runway boundary due to the foraging behaviour and/or the potential strike risk of
Flying-foxes and the Australian White Ibis.
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13.3.2 Approach

13.3.2.1 Methodology outline

The hazard analysis process that provides the basis for this assessment is summarised in Figure 13.1. While this process is
derived from the HIPAP, equivalent processes are identified in aviation-specific risk assessment guidance including:

e CASA 2014 Safety Risk Management SMS 3 Second Edition (CASA, 2014)
¢ |CAO 2018 Safety Management Manual Fourth Edition Doc 9859 AN/474 (ICAO, 2018).

Hazard Identification

Estimate Consequences Estimate Likelihood

ANALYSIS

Compare Against

Calculate Risk —— Criteria

1ININSSISSVY

Consider Risk Mitigation

and Management Options

Source: reproduced from State of Hazardous Industry Planning Advisory Paper No 3 Risk Assessment (NSW Department of Planning,
2011c)

Figure 13.1 Generic hazard analysis and risk assessment process

This EIS is focused on hazards associated with airborne aircraft beyond the Airport Site and having regard to the proposed
airspace and flight path design. It builds upon the assessment completed in the 2016 EIS and considered the
EIS Guidelines issued for the project. This identified the following hazards as requiring consideration:

e airspace conflicts between aircraft that might result in mid-air collisions and other potential threats to safe
inter-operability associated with:

the introduction of additional flight operations into the existing Sydney Basin airspace

interfaces with military and emergency services operations

current commercial and private civil aircraft operations

concerns relating to mid-air collision with other aircraft
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e general off-airport aircraft crash risks to people and critical infrastructure (referred to as third-party risks)
e aircraft fuel jettisoning

e objects falling from aircraft

e aircraft wake vortex strikes

¢ |ocal meteorological hazards

¢ local bird and bat strike hazards.

It has not considered the following hazards, which were considered in the 2016 EIS:

e airspace obstruction and high velocity gas discharges on the basis that these matters have been safeguarded by
current arrangements and controls

e drone and model aircraft operations on the basis that appropriate arrangements would apply so that they do not
adversely impact the safety of aircraft operations

e targeted terrorism incidents. However, a terrorist incident that may lead to off-site aircraft impacts has been treated
as part of the off-airport aircraft crash risk model as one of many factors that may lead to aircraft impacts with the
ground.

Further detail on the assessment methodology is provided in Sections 13.3.2.2 to 13.3.2.4.

13.3.2.2 Aircraft crash risk assessment

Site specific risks to the public in the vicinity of airports can be estimated quantitatively using an empirical model, based
on historical accident data. For this assessment, the UK Department for Transport (DfT) model, with limited modification,
has been applied. This risk assessment is informed by 3 key parameters:

¢ The likelihood or probability (frequency per annum) of an aircraft crash occurring during landing or take-off
operations, anywhere in the vicinity of an airport, having regard to the number of movements and different aircraft
types. Based on the crash rates per movement for each aircraft type and the anticipated annual number of
movements at WSI, the model provides an estimated annual crash rate for operations.

¢ The probability of impact at any specific location at or near an airport relative to the runway ends and flight paths,
using crash location information from historical accident data (involving aircraft types that are generally
representative of those expected to operate at WSI).

¢ The severity of the consequences of an impact on the ground, according to the size of the aircraft and using historical
accident data. The crash consequences for the anticipated operations at WSI are expected to cover a range of
severities.

One runway mode of operation at WSI in 2033 and 2055 was assessed. The selected mode of operation assumes no
preference being given to the use of Runway 05 or Runway 23, and no reciprocal runway operations (RRO) during the
night. This was selected as it was considered the worst case of the 7 scenarios developed for the assessment.

Further details on the selected model and methodology can be found in Section 3.1.3 of Technical paper 4.

The following section provides further information on the 2 measures applied in the assessment (individual and societal
risk).

Individual and societal risk

Two measures have been applied to characterise the risks as a result of aircraft crashes to the health and safety of
persons on the ground whose presence is not associated with the activities of WSI (also known as third parties):

¢ individual risk: the annual probability of fatality for a hypothetical resident present at any given location relative to the
runway threshold and flight path to and from it

e societal risk: the annual probability of accidents causing any given number of fatalities in any area of development,
taking account of the nature of the development, in particular the density of occupancy.
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Individual risk

Individual risk is the measure employed for the definition of Public Safety Areas. Three different levels of risk are typically
used in the assessment of individual risk:

e arisk of 1in 10,000 per annum, considered to be a relatively high risk and at the limit of what is an acceptable level of
risk exposure for members of the public

e arisk of 1in 100,000 per annum, considered to be a risk that is of potential concern but one that can be considered
acceptable in return for the economic benefits derived from the activity giving rise to the risk, provided that the risk is
managed to be as low as reasonably practicable

e arisk of 1in 1,000,000 per annum, considered to be a low risk that is a generally acceptable level of exposure for
members of the public.

These identified risk levels provide a well-defined set of internationally recognised quantitative criteria. In addition to the
risk levels, the relative number of people exposed to these risk levels can also provide a further criterion for evaluating
risk significance.

As such, this assessment has applied criteria for individual risk significance that combine these 2 factors (refer to
Table 13.1).

Table 13.1  Assessment criteria for individual risk significance

Significance of impact Topic specific criteria

Negligible! Individual fatality risk < 1 in 1,000,000 per annum across all areas of development and
major transport links
Slight effects 1in 1,000,000 per annum < Individual fatality risk < 1 in 100,000 per annum

Low numbers (up to a few tens) of people exposed

Moderate effects? 1in 1,000,000 per annum < Individual fatality risk < 1 in 100,000 per annum
High numbers (hundreds to thousands) of people exposed
Or
1in 100,000 per annum < Individual fatality risk < 1 in 10,000 per annum

Low numbers (up to a few tens) of people exposed

Significant effects 1in 100,000 per annum < Individual fatality risk < 1 in 10,000 per annum

High numbers of people exposed

Very Significant effects Individual fatality risk > 1 in 10,000 per annum

Low numbers (up to a few tens) of people exposed

Profound effects Individual fatality risk > 1 in 10,000 per annum
High numbers (hundreds to thousands) of people exposed

1. The term negligible is typically employed in safety regulation for risk levels that are below regulatory concern and this category
can be considered to equate essentially with the not significant impact significance category often employed in environmental
assessment.

2. There will be some overlap between scenarios meeting the criteria identified for moderate effects, according to the level of risk
within the identified bands and the numbers of people exposed.
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Societal risk

Societal risk is characterised quantitatively in terms of the estimated frequency of accidents leading to a defined number
of fatalities. Societal risk estimates typically consider the wide range of potential outcomes of an accident from the more
common scenarios (relatively few fatalities) to less common scenarios (larger numbers of fatalities).

Societal risks have been determined by reference to the following parameters:

¢ the likelihood of a crash at any given location relative to the runway and associated flight paths
e the area impacted on the ground in the event of a crash for each different aircraft type

e the density of occupancy at any given location subject to crash risk.

This modelling approach provides estimates for the frequency (f) of scenarios causing a wide range of numbers of
fatalities (n) up to a maximum number associated with an impact of the largest aircraft type into the area of highest
population density. These estimates are then used to derive estimates for different societal risk measures for comparison
with appropriate acceptability criteria. Usual practice is to present societal risk estimates graphically in terms of an

‘FN curve’, which summaries the full range of potential outcomes by means of a plot on a logarithmic scale of the number
of fatalities against the event frequencies for all foreseeable scenarios.

The criteria available to assess the significance of societal risk are broadly similar to one another in that:

e risk is considered increasingly significant at any given frequency with the increasing number of fatalities associated
with it, and

e risk giving rise to any given number of fatalities is considered increasingly significant with the increasing frequency of
the event.

However, the criteria are not consistent in how the level of concern (or aversion) about a risk with the increase in the
number of fatalities is considered. Some criteria adopt no specific aversion, whereas some apply differing levels of
increasing aversion to multiple fatality events.

Given the uncertainty in determining the significance of societal risk, this assessment has made reference to 3 criteria
identified by the following jurisdictions:

¢ the UK, which does not add additional importance to events giving rise to higher number of fatalities. The UK has
adopted the view that any differential risk aversion must be done explicitly and that there is already an element of
high fatality aversion inherent in its FN criterion

e Australia, within Safe Work Australia (SWA) and NSW guidelines. The SWA guideline includes a substantial aversion to
risks giving rise to higher numbers of fatalities within its FN criterion, whereas NSW guidance adopts some aversion
within its FN criterion.

Reference has also been made to the following:

e A ‘scaled risk integral’ which has been adopted by the Republic of Ireland for hazardous land use planning and is not
expressed in an FN curve. This represents the sum over all scenarios of the accident frequency multiplied by the
number of fatalities. A value of 2,000 is considered broadly acceptable and a value of 500,000 is considered
significant. This guidance identified that it should only be used for initial assessments of societal risk given the debate
on scale aversion, and that the FN curve remains a more robust approach.

¢ The expectation value, which represents the average number of fatalities per annum associated with a hazardous
event and can be used as an alternative societal risk criterion which is neutral to high fatality risk aversion. Events
leading to one fatality at a frequency of 1 in 10,000 years is the upper limit of negligible risk. The limit for 10 fatality
events is 1in 100,000 years.

The crash risk frequency and area impacted have been determined using the available empirical models. The density of
occupancy has been estimated by reference to the available census data.

Further detail on the methodology and a detailed discussion of the criteria applied in this assessment is provided in
Section 3.1.3 of Technical paper 4.
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13.3.2.3 Wildlife strike risk assessment

On-airport risks

Risks due to wildlife strike from wildlife within the Airport Site are reported as a Species Risk Index. This index considers
the likelihood (based on population size, position on the Airport Site, time spent in the air and the ability of the species to
avoid collision) and consequence (fauna size (mass) and flock size). Based on these factors, the Species Risk Index rating
ranges from very low to very high.

The assessment provides for a systematic approach to identify and treat wildlife related risks at an airport.
The assessment also assists in identifying high risk species to allow for suitable management practices to be targeted in
areas where the maximum reduction in risk may be achieved while conserving native wildlife populations.

To inform the assessment, surveys were completed across July, August, September and October 2022 at the Airport Site.
Further detail on the methodology and risk assessment method is provided in Chapter 3 and Appendix D of
Technical paper 5.

Off-airport risks

Airspace risk level posed by wildlife within the Airport Site or in the vicinity of WSI has been determined with an
assessment of:

e species risk, which considers the probability (based on the population size, location, time spent in the air and the
species ability to avoid collision) and the consequence to the aircraft (based on the size of the animal and flock size).
This assists in the identification and treatment of wildlife related risks at WSI

o off-airport risk, which considers sites located off-site that could contribute to aviation strike risk at WSI. This considers
the likelihood of a species being present, the attractiveness of a location for wildlife (specifically food, shelter and
water resources), proximity to WSI and flight paths, as well as the connectivity of other relevant wildlife attracting
sites.

Further detail on the methodology and risk assessment method is provided in Chapter 3 and Appendix D of
Technical paper 5.

To inform the assessment, surveys were completed:
e across July, August, September and October 2022 at the 76 wildlife-attracting sites within 13 km of the Airport Site

e on 4 occasions at the 8 Flying-fox camps located within 30 km of the Airport Site. These surveys were augmented by
surveys completed by Avisure or others at the camp sites over 2018 to 2022.

Not all off-airport sites were surveyed in each survey round due to land access constraints. Further detail on the survey
methods are provided in Appendix B of Technical paper 5.

13.3.2.4 Assessment of other hazards

Risks associated with the other identified hazards have been characterised by reference to operational experience,
provided through the Australian Transport Safety Bureau (ATSB) accident and incident database and wider international
experience. This includes use of the US National Transportation Safety Board (NTSB) dataset to characterise each
identified hazard in terms of frequency and severity.

The potential impacts have then been assessed by reference to the environments along the flight paths to provide a basis
for evaluating the scale of the anticipated risks.
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13.3.2.5 Assumptions and limitations

The aircraft crash hazard assessment is based on an empirical model developed by reference to recent historical accident
data. It provides generic insight into:

¢ thelikelihood of aircraft crashes

¢ the likely locations of events in relation to flight paths

e the impact consequences on the ground.

Future risks associated with operations at WSI are estimated on forecasts for future operations, in terms of:

e the numbers of aircraft movements following the available departure and approach paths

e the aircraft types involved.

There will inevitably be limitations to the reliability of any quantitative risk model based on this empirical approach, due
to inherent modelling uncertainties and uncertainties in the forecasts for future operations.

Careful consideration has been given to the possible limitations of the modelling approach used, as described in
Appendix A of Technical paper 4. This modelling approach is consistent with current best practice and provides a sound
basis for assessing the implications for public safety of WSI’s airspace and flight path design.

With respect to the wildlife strike risk assessment, the risk is dynamic and is likely to change in response to landscape
changes as WSl is developed and as land use surrounding the Airport Site undergoes significant change.

The assessment of other hazards is similarly based on empirical evidence from operational experience and is subject to
similar limitations and assumptions.

13.3.3 Dependencies and interactions with other study areas

This assessment interacts with other study areas, including:

e aircraft noise: flight path design has sought to minimise noise impacts on people, in part through avoiding overflight
of areas that would give rise to impacts on larger number of individuals

e Dbiodiversity: wildlife strike risk management involves a balance between aeronautical safety and biodiversity
objectives.

Further detail on the interactions is found in Section 3.2 of the Technical paper 4.

13.4 Existing environment

As outlined in Section 4.1 of the EIS, the Sydney Basin airspace encompasses an extensive network of flight paths
associated with existing airports, Defence facilities, flying training, recreational aviation activities (gliders, ballooning and
parachuting), emergency aviation activities (for example, medical or bushfire), helicopter activity and transiting flights.
A number of restricted areas and danger areas are also present in the Sydney Basin airspace where flying is restricted.

Most of the land immediately surrounding WSI currently comprises low density rural residential and agricultural land
uses. There are a few residential areas adjacent to The Northern Road and Park Road intersection and further south of
The Northern Road. The primary sensitive receivers for consideration in the aircraft crash hazard assessment fall within
the following categories:

e areas of development along flight paths where people live, work or otherwise congregate that may be impacted by
aircraft crash

e critical built infrastructure such as transport links

e major hazard industrial facilities, for example nuclear facilities and chemical processing and storage facilities at which
an aircraft crash may lead to serious knock-on consequences

e water supplies that may be contaminated, either by a crash or by fuel jettisoning in an emergency

e any other facilities or environmental assets of notable value that may be harmed by the identified hazard scenarios.
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Fauna in the region is supported by remnant and disturbed native vegetation, as well as resources provided by
agricultural and urban development. Based on current land uses, 76 sites that attract or potentially attract wildlife

(if left unmanaged) were identified within the Airport Site or within 13 km of Runway 05/23. This includes artificial and
natural waterbodies (including basins), waste resource recovery facilities and landfills, recreational sites and reserves, the
Luddenham Showground, golf courses and water reservoirs (such as the Warragamba Dam), as well as commercial and
agricultural operations (such as landscaping supplies and horticultural operations). The Lake Gillawarna Ibis colony is
located around 23 km from Runway 05/23.

Eight Flying-Fox camps are located within 30 km of Runway 05/23. Monitoring completed by Avisure over 2022 found
that 6 of the 8 Flying-fox camps (as of October 2022) were active with populations ranging from 15 to around
15,000 individuals. No individuals were recorded at the Emu Plains or Wetherill Park camps.

13.5 Assessment of impacts

13.5.1 Airspace conflicts and system operability

Safe and efficient airspace design is underpinned by technical standards developed by the international aviation
community. A well-defined safeguarding process ensures that safe and efficient operations can be maintained and will
not be compromised by future developments, as set out in NASF guidance. It is further supported by risk assessment and
the ‘as low as reasonably practicable’ principle. This approach was followed during the design of the project and its
interfaces with the existing airspace uses. The eventual outcome is an overall airspace system that:

¢ is safe by design within the various constraints inherent in it
* minimises airspace conflicts
* maximises system inter-operability.

The project is expected to be safe by design, achieves the ‘as low as reasonably practicable’ principle and achieves an
acceptable level of safety, due to the following key features in the design process outlined in Chapter 6
(Project development and alternatives):

e the project has been designed within a safety regulatory and management framework in which the safety of air
navigation is regarded as the most important consideration and where management systems are in place to ensure
that such a commitment is met

e the airspace and flight path design is underpinned by defined goals established at the outset that all risks will be
managed to be as low as reasonably practicable and that any residual risk will be acceptable

e the airspace and flight path design is further underpinned by 2 design principles supporting inherent safety: systemic
separation of aircraft and air traffic controller workload minimisation

¢ the identification and evaluation of options for airspace and flight path design, and the selection of the preferred
concept option has followed a rigorous process which can be expected to deliver an optimum solution within the
inherent constraints of the existing operational requirements that is safer by design

¢ the subsequent development of the preliminary airspace design from the selected concept option follows established
industry practice and has delivered a more detailed operational specification that can be expected to deliver an
eventual outcome meeting the identified objectives, minimising airspace conflicts and maximising system operability.

The consideration of airspace conflicts and other threats to operational safety is a complex and ongoing process.

As outlined in Section 6.4 (Future phases) of the EIS, the consideration of safety will continue as the project advances to
detailed design and implementation. This includes safety and hazard assessments to ensure that risks have been
identified and managed to the lowest practicable level.
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13.5.2 Aircraft crash incidents

While aviation regulations and the requirements that guide airspace and flight path design are intended to primarily
provide for the safety of aircraft and their occupants, it also supports the safety of those living and working in the vicinity
of an airport by ensuring that aircraft crashes are very rare events.

The assessment considers the risk posed to the health and safety of persons living and working in the vicinity of an
airport whose presence is not associated with the activities of WSI. For example, aircraft workers and passengers are not
considered in the assessment. While aircraft crashes are uncommon, the majority occur along flight paths and close to
the runway ends where the crash risk is more concentrated. The consequence of an aircraft crash incident on the ground
would include property damage, injuries and fatalities.

13.5.2.1 Individual risk

The assessment of individual risk in the 2033 and 2055 assessment years at the ends of Runway 05/23 found that:

e the 1in 10,000 per annum contours are contained entirely within the Airport Site for both assessment years and are
located at both ends of Runway 05/23

e the 1in 100,000 per annum contours in 2033 at the south-west runway end is fully contained within the Airport Site.
The majority of the 1 in 100,000 per annum contour at the north-east runway end is also contained within the
Airport Site. Around 20 per cent of the area (1.64 hectares (ha)) is located outside the Airport Site (beyond
Elizabeth Drive)

e the majority of the 1 in 100,000 per annum contours are contained in the Airport Site in 2055. Around 37 per cent
(23.06 ha) is located outside the Airport Site

e the 1in 1,000,000 per annum contours for the 2033 and 2055 assessment years extend beyond the Airport Site at
both runway ends, with a greater extent of areas outside the Airport Site occurring in 2055. The shape of this risk
contour is also influenced by turns on some departure flights.

The individual risk contours are shown in Figure 13.2 (2033) and Figure 13.3 (2055).

The extent to which the operations at WSI would represent a real threat to people and other facilities on the ground is
dependent on the extent to which developments are located within them. A limited number of people and dwellings occur
within the individual risk contours that extend beyond the Airport Site (refer to Table 13.2).

Table 13.2  Summary of the number of dwellings and persons estimated within individual risk contours

Assessment year Dwellings Persons

2033

1in 100,000 per annum 0 0

1in 1,000,000 per annum 6 22

2055

1in 100,000 per annum 2 5

1in 1,000,000 per annum 30 108
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Based on the criteria provided in Table 13.1, the risks for the:

e 2033 assessment year are classified as ‘slight effects’, which corresponds with low numbers (up to a few tens) of
people exposed to an individual fatality risk between 1 in 1,000,000 per annum and 1 in 100,000 per annum

e 2055 assessment year is classified as ‘moderate effects’, towards the lower end of the classification. This corresponds
with low numbers (up to a few tens) of people exposed to an individual risk above 1 in 100,000 per annum or high
numbers (hundreds to thousands) exposed to an individual risk between 1 in 1,000,000 per annum and 1 in
100,000 per annum.

Except for 2 dwellings in the 2055 assessment year, the risk impacts are consistent with the NASF Guideline | public safety
area criterion of an individual risk of 1 in 100,000 per annum.

13.5.2.2 Societal risk

The societal risk impacts have been determined by consideration of the full range of accident scenarios involving aircraft
of different sizes from the fleet mix anticipated in 2033 and 2055 and impacts in different locations with different
densities of occupation. The FN curve method summarises the full range of potential outcomes, by means of a plot on a
logarithmic scale of the number of fatalities against the event frequencies for all foreseeable scenarios. This is shown in
Figure 13.4. The available criteria typically identify levels of societal risk defined in terms of the FN curve measure below
which risks can generally be considered negligible, generally acceptable and not of any regulatory concern. Similarly, the
criteria identify risks levels that may be considered of substantial regulatory concern and perhaps intolerable. The
primary focus of safety regulation is on ensuring that risks between these 2 limits, identified in FN curve terms as the ‘as
low as reasonably practicable’ region, are appropriately managed so as to meet the ‘as low as reasonably practicable’
requirement. A summary of the societal risk assessment estimates for 2033 and 2055 is further described in Table 13.3.

1
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Figure 13.4 Societal risk FN curve for 2033 and 2055 assessment years
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Table 13.3  Summary of societal risk assessment estimates for 2033 and 2055

Risk measure 2033 2055

Crashes involving one or more fatalities 0.000236 per annum, 0.000706 per annum,
or 1in 4,245 years orlin 1,416 years

Average number of fatalities per crash?® 9.6 10.7

Expectation value 0.00227 per annum, 0.00755 per annum,
or 1in 441 years or1lin 132 years

Scaled risk integral value 6,770 24,244

1. Asoutlined in Section 13.3.2.2, the assessment of societal risk considers the risk posed to the health and safety of persons living
and working in the vicinity of an airport, and does not account for aircraft passengers or workers at WSI.

The assessment found that:

* on average, crashes involving one or more fatalities can be expected to occur at a frequency of 1 in 4,245 years and
1in 1,416 years in 2033 and 2055, respectively

e the average number of fatalities estimated for the full range of scenarios involving crashes of different sized aircraft
into the range of population densities encountered along flight paths is around 9.6 and 10.7 for 2033 and 2055,
respectively. Incidents resulting in fatalities of 100 or more third parties, which would occur as a result of a larger
aircraft crashing into a more densely populated area, are expected to be very uncommon with estimated rates of
1in 7.3 million years and 1 in 1.3 million years for 2033 and 2055, respectively

e forthe 2033 assessment year (refer to Figure 13.4), the total societal risk would:
— be above the UK criterion level for negligible risk, but well below the UK criterion for significant risk

— meet the more stringent criteria for additional aversion to high fatality incidents as identified in
Australian guidance (NSW and SWA)

e for the 2055 assessment year (refer to Figure 13.4), the societal risks would be broadly similar to the 2033 scenario
but somewhat greater, reflecting the increased number of aircraft movements. Specifically that societal risk would:

— exceed the UK criterion level for negligible risk, but would be well below the UK criterion for significant risk

— exceed the more stringent criteria for additional aversion to high fatality incidents as identified in Australian
guidance (NSW and SWA) for incidents that result in 5 to 50 fatalities. For a higher number of third-party fatalities
(in the order of 100 or more), the risk for the project in 2055 is below the Australian guidance criteria (NSW and
SWA).

The FN curves for both the 2033 and 2055 assessment years are within the middle to lower risk part of the ‘as low as
reasonably practicable’ region. These risks are considered acceptable, provided no further practicable means for
mitigating these residual risks are available. In this regard, based on the runway location, airspace design requirements
and the relative location of developed areas within the Sydney Basin, the flight path design has minimised these risks, as
far as is practicable.

While the more stringent additional aversion to high fatality incidents criterion would be exceeded in the 2055
assessment year, the comparison to the scaled risk integral (as defined in Republic of Ireland guidance to account for high
fatality risk aversion) indicates a relatively moderate societal risk and that this would be below the significant risk
threshold of 500,000. This is generally consistent with the conclusions when considering the UK criteria, in that the risks
would not be considered entirely negligible but would be below the upper limit in which risks might be considered
unacceptable.

Further consideration has been given to the NSW and Australian guidance criteria, noting that the average number of
third-party fatalities is estimated at 10. This is substantially below the average number of passenger and crew fatalities
that could be expected based on the typical numbers onboard an aircraft. As such, the Australian guidance criteria are
not particularly representative of societal risks that are accepted and do not warrant application in this case to assess
high fatality risk aversion. Third-party risks at similar levels, if not higher, would be expected at other airports serving
comparable numbers of movements.
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Expectation values, representing the number of fatalities on average in a year to be expected from the range of identified
crash scenarios in terms of the number of fatalities (n) and event frequencies (F), are shown in Table 13.3. This measure
provides a relatively simple means of combining the 2 elements of societal risk into one number for comparison with
other risks. The estimated fatality rates of 1 in 441 years (2033) and 1 in 132 years (2055) represent relatively low risks,
however the expectation value is not employed formally as a basis for defining any risk acceptability criteria.

13.5.2.3 Risks to critical infrastructure

A list of infrastructure has been identified for assessment:

e transport links that cross the extended centreline of the runway or are in the more immediate vicinity of flight paths,
such as Elizabeth Drive, the A9, M7, M4 and Nepean River Bridge crossing

Defence Establishment Orchard Hills, which serves as a munitions store
e major hospitals

e reservoir facilities, from the perspective of structural integrity and contamination risk to water supplies in the event of
a crash or by fuel jettisoning in an emergency

e fire initiation risk, in particular in relation to the GBMA.

The areas in the vicinity of WSI subject to relatively high risk are located along flight paths towards the runway ends.

The individual risk contours provide a guide to the areas that are subject to more elevated levels of risk and those areas
where risks at any individual site can normally be considered to be negligible and acceptable. No infrastructure that might
be considered particularly sensitive or critical is located within the area of elevated risk delineated by the 1 in

1,000,000 per annum individual risk contour for 2055.

Transport links

Elizabeth Drive and the A9 pass through the area covered by the 1 in 100,000 per annum contour for the 2055
assessment year at each runway end. Given that an individual motorist or road user is not expected to spend a significant
amount of time within the area of elevated risk, no individual is subject to an individual risk above the negligible level of
1in 1,000,000 per annum. It is nevertheless recognised in NASF Guideline | that many people may be using a transport
link at any given time and should be assessed in terms of the density of people using them that might be exposed to the
risk.

Three transport routes have been quantitatively assessed (Table 13.4). Other transport routes at similar distances or
further away from flight paths would have comparable levels of risk or lower (such as the Nepean River Bridge). These
risks were estimated by reference to the crash risks that are predicted across the carriageways out to distances of several
kilometres either side of the runway extended centreline. Risks would reduce along these transport links as the distance
to the centreline increases.

Table 13.4  Transport link impact risk

Transport link 2033 2055

Elizabeth Drive 4.28 x 107 per annum, or 1 in 23,367 years 1.23 x 10 per annum, or 1 in 8,137 years
A9 5.36 x 10 per annum, or 1 in 18,641 years 1.54 x 10 per annum, or 1 in 6,495 years
M7 3.37 x 10® per annum, or 1in 296,742 years  9.14 x 10 per annum, or 1 in 109,396 years

The potential impact consequences include fatalities to road users and infrastructure damage. The area affected in the
event of an aircraft crash is estimated to be in the order of 0.5 to 0.6 ha in 2033 and 2055, respectively (equivalent to a
circle of 40 metre radius).

The number of fatalities for typical densities of use of road links can be expected to be in the order of tens or fewer, on
the assumption that several vehicles with several occupants are impacted. This value is generally consistent with the
average number of fatalities identified for impacts in residential areas in the societal risk assessment. The overall risk is
not particularly significant when assessed against the available societal risk criteria.
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The disruption of roads can be expected to be limited (such as repairs over a short period during which alternative routes
from the wider network provide mitigation). Longer term disruption could include damage to bridge structures at
motorway interchanges. There is limited scope for such events, given the proximity of motorway interchanges to

flight paths.

Defence Establishment Orchard Hills

Some Runway 05 departure routes pass close by the Defence Establishment Orchard Hills site, which has been assessed
given its munitions storage function. Crash risks across the site are estimated to be 1 in 100,000 years in 2033 and

1in 43,000 years in 2055. However, much of the site is open space and the risk of impact with site infrastructure would
be lower than these estimates. The risks of an impact with a munitions storage building are estimated to be

1in 2,000,000 years in 2033 and 1 in 835,000 years in 2055.

Crashes can normally be expected to affect a single building only or in the case of impacts of larger aircraft 2 buildings.
Protocols for munitions storage at the site will limit the knock-on impacts to other storage buildings in the event of an
explosion at one building. The consequences of an impact are expected to be those resulting directly from an impact
only.

Major hospitals

Three major hospitals are located in the general vicinity of WSI (Penrith, Liverpool and Westmead hospitals). They
represent relatively large potential exposure areas for an aircraft crash (of between around 15 to 25 ha, compared with
the estimated crash impact area of 0.5 to 0.6 ha). A crash can therefore be expected to affect only a small proportion of
these sites, estimated to be around 2 per cent to 4 per cent.

The highest overall site crash risk probabilities are estimated for Penrith Hospital, which is closer to higher levels of flight
activity. Crash risks at Penrith Hospital are estimated to be 1 in 19 million years in 2033 and 1 in 7 million years in 2055.
Flight activity near Liverpool and Westmead Hospitals is much lower and lower crash risks have been estimated.

Given the densities of occupation of these sites, high levels of fatalities may potentially arise in the event of an aircraft
impact. However, the scale of the fatalities is unlikely to exceed the upper levels that have been estimated according to
the societal risk assessment. Taking account of the low event frequencies, the risk associated with these scenarios are low
and acceptable when assessed against the available societal risk criteria.

Warragamba Dam and Prospect Reservoir

A limited number of Runway 23 departures pass close to the Warragamba Dam barrage. The probability of an impact
directly on the barrage of the Warragamba Dam is estimated to be 1 in 40 million years in 2033 and 1 in 13 million in
2055. A substantially larger area of wate