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Air Quality and
Greenhouse Gas
(Air-Based)

This section describes the impacts on air quality and
greenhouse gas from air-based activities resulting from the
construction and operation of the New Runway Project (NRP).
Detail is also provided on the following areas:
•• What are the existing air quality, odour and greenhouse gas
conditions around Perth Airport and its surrounds?
•• What are the expected impacts to air quality, odour and
greenhouse gases from the NRP in the future?
•• How will any potential impacts to air quality, odour and
greenhouses gases be mitigated?

New Runway Project | Volume C: Airspace Management Plan

151

23 Air Quality and Greenhouse Gas (Air-Based)

23.1 Introduction
This section describes the impacts to air quality,
odour and greenhouse gases resulting from aircraft
operations following construction and commissioning
of the New Runway Project (NRP).
For this assessment, emissions resulting from aircraft
operations were defined as all emissions from an
aircraft’s main engines. The significant aircraft-based
activities considered are:
•• engine start-up,
•• aircraft taxiing on the airfield,
•• aircraft take-off and climb out, and
•• aircraft approach and landing.
Operations on the new runway will impact air quality
and greenhouse gases as a result of emissions released
by aircraft.
An assessment to quantify the emissions, identify the
impact of the NRP, and determine whether mitigation
would be required was undertaken.
The ground-based air quality and greenhouse gas
assessment is detailed in Section 14, with a similar
legislative context. This assessment also used the same
sensitive receptors.
Information on how aircraft will operate using new
runway is provided in Section 21.

23.2 Key Findings
Key findings from investigations into air quality and
greenhouse gas from air-based sources include:
•• The potential impact of NRP aircraft operations on
air quality impacts and greenhouse gas emissions
is determined to be low, with the predicted
concentrations of all criteria pollutants and air toxics
complying with the established impact assessment
criteria.
•• Emissions from newer aircraft are anticipated to
reduce in the future as aircraft engine technologies
improve, and it is likely that the impact of the NRP
operations on air quality concentrations will reduce in
years to come.
•• The increased volatile organic compounds emissions
associated with aircraft operating on the NRP are
considered unlikely to result in significant nuisance
odour impacts.
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23.2.1 Policy Context and Legislative
Framework
As with the ground-based assessment, air pollutant
emissions, ambient air quality and greenhouse gas
emissions are governed by legislation, guidelines
and standards which have been introduced at the
Commonwealth and State government levels. Perth
Airport is subject to Commonwealth legislation.
However, State legislation and guidance documents
have been referenced where relevant to the
assessment.
Regulated air pollutants are considered as ‘ambient’
pollutants and ‘air toxics’. Ambient pollutants are
typically emitted from a variety of common emission
sources in large quantities. Air toxics are pollutants that
are present in the air in low concentrations and have
hazardous characteristics. Excessive amounts of any
regulated pollutant can cause health impacts.
A summary of applicable legislation and guidelines is
provided in Table 23‑1.
The air quality criteria adopted for this impact
assessment, as summarised in Table 23‑2, are the
most stringent of those detailed in the Airports
(Environment Protection) Regulations 1997 (AEPR), the
National Environment Protection (Ambient Air Quality)
Measure (AAQ NEPM) and the National Environment
Protection (Air Toxics) Measure (Air Toxics NEPM).

Under the National Greenhouse and Energy Reporting
Act 2007 (NGER Act), corporations in Australia which
exceed thresholds for greenhouse gas emissions or
energy production or consumption are required to
measure and report data to the Clean Energy Regulator
on an annual basis. Greenhouse gas emissions must be
reported for Scope 1 and Scope 2 sources.
Aircraft greenhouse gas emissions are categorised as
Scope 3 emissions and are therefore not reportable
under the NGER. Emissions associated with aircraft
movements fall under the reporting responsibility of
the respective airlines. However, decisions made by
Perth Airport regarding the design and operation of
the airport can influence some Scope 3 emissions from
aircraft, particularly those related to aircraft taxiing. To
identify the Scope 3 emissions that are influenced by
airport decisions, the Airports Council International (ACI)
Guidance Manual: Airports Greenhouse Gas Emissions
Management (ACI, 2009) divides Scope 3 emissions
into “Scope 3A” and “Scope 3B” emissions. Scope 3A
emissions are those Scope 3 greenhouse gas emissions
that the airport operator can influence, whereas
Scope 3B emissions are the Scope 3 greenhouse gas
emissions that the airport operator cannot influence
to any reasonable extent. In the context of this
assessment, aircraft greenhouse gas emissions during
the “taxi-out” and “taxi-in” modes of the landing takeoff cycle comprise the Scope 3A emissions. All other
greenhouse gas emissions during the landing take-off
cycles are considered Scope 3B emissions.

23 Air Quality and Greenhouse Gas (Air-Based)

Legislation/Measure
Airports Act 1996
(Airports Act)

Legislating Body

Understanding

Commonwealth
Government

The Airports Act provides a legal framework for the operation of
civilian and joint-user airports in Australia, and promotes environmental
management of activities conducted at airports.
A number of offences and corresponding penalties are described for
air pollution.
No objective criteria to limit air emissions from airport operations are
specified.

Airports (Environment Commonwealth
Protection) Regulations Government
1997
(AEPR)

The objective of the AEPR is to provide regulation and accountability
for activities conducted at airports and promote improved
environmental management.

National Greenhouse
and Energy Reporting
Act 2007
(NGER Act)

National framework for corporations to report on emissions. Annual
threshold values are specified for both facilities and corporations –
emissions must be reported if estimated emissions exceed any of the
thresholds.

Commonwealth
Government

This regulation:
•• does not apply to aircraft emissions,
•• requires prevention or minimisation of air pollution (including odour),
•• sets out monitoring and reporting requirements and corresponding
penalties,
•• sets out contamination limits for emissions from specific sources
(mainly stationary sources such as generators), and
•• sets out ambient air limits (applicable to air within the airport site).

The airport is defined as a ‘facility’ by this Act during the operational
phase of the NRP.
Air Navigation (Aircraft Commonwealth
Engine Emissions)
Government
Regulation 1995

Specifies that it is an offence for an aircraft to fly if it does not satisfy
engine emissions requirements of Annex 16 and operators which
contravene this legislation will be penalised.

National Environment
Protection (National
Pollutant Inventory)
Measure
(NEPM)

Aims to improve ambient air quality and minimise environmental
impacts via emissions reporting by facilities which exceed the specified
threshold.

Commonwealth
Government

A reporting threshold is provided for 93 substances (including NEPM
substances). This legislation affects Perth Airport’s annual reporting
obligations.

National Environment
Commonwealth
Protection (Ambient Air Government
Quality) Measure
(AAQ NEPM)

Establishes air quality standards, monitoring and reporting protocols
for seven listed pollutants (which have been included in this
assessment). Air quality standards set out by this legislation have been
considered in combination with those specified by the AEPR, as AEPR
standards are only relevant for locations within the estate, whereas
these standards are applicable at all locations nationally. The State
Government does not have its own limits.
AAQ NEPM standards were developed for assessment of whole of
airshed impacts, rather than a local area.

National Environment
Protection (Air Toxics)
Measure
(Air Toxics NEPM)

Commonwealth
Government

Sets out procedures to collect information regarding five hazardous air
pollutants based on investigation limits (for reporting only).

Air Quality and Air
Pollution Modelling
Guidance Notes 2006

State Government

Provides general guidance for air dispersion modelling including
meteorological data preparation, model acceptability and reporting.

Table 23‑1 Summary of applicable legislation and guidelines
Source: Perth Airport
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23.2.2 Significance Criteria
Significance criteria used in the
assessment of potential impacts
of emissions to air, from air-based
activities, associated with the NRP
are described in Table 23‑3.
The State Department of
Environment Regulation (DER) uses
the parameter of ‘Air Quality Index’
(AQI) to describe air quality within
Western Australia. AQIs describe
the percentage of the AAQ NEPM
Standard reached for each pollutant
(i.e. if levels of PM2.5 are equal to
the AAQ NEPM for that averaging
period, the AQI will be a value of

Pollutant

100). The AQI is determined for each
pollutant and averaging period, and
the AQI for the assessment is taken
as the maximum of each pollutant.
The key used by DER is presented in
Table 23‑4.

As greenhouse gas emissions from
aircraft are not directly under the
control and reporting responsibilities
for Perth Airport, significance
criteria have not been established
for this assessment.

The criteria detailed within Table
23‑4 are based upon the difference
in AQI between the with new runway
and without new runway options
in the assessment scenarios and
distinguish between “short term”
and “long term” impacts. Short term
AQI are based on ten-minute, onehour and 24-hour averaging periods,
and “long term” AQI are based on
annual average.

Likelihood of impacts for this
assessment were classified in
accordance with the process
discussed in Section 8. The highestrated impact for a single pollutant,
for each scenario, was used as
the impact significance for that
scenario and combined with the
relevant likelihood of the impact to
determine the resulting risk level.

Criterion

Averaging Period

Legislation

Carbon Monoxide (CO)

9 ppm[1] or 10,000 µg/m3

8 hours

AAQ NEPM

Nitrogen Dioxide (NO2)

0.12 ppm or 328 µg/m

1 hour

AAQ NEPM

0.03 ppm or 62 µg/m3

1 year

AAQ NEPM

Particulate matter less than 10 µm
diameter (PM10)

50 µg/m

1 day

AAQ NEPM

25 µg/m3

1 year

AAQ NEPM

Particulate matter less than 2.5 µm
diameter (PM2.5)

25 µg/m

1 day

AAQ NEPM

1 year

AAQ NEPM

Sulfur dioxide (SO2)

0.25 ppm or 712 µg/m

10 minutes

AEPR

0.20 ppm[1] or 570 µg/m3

1 hour

AAQ NEPM/AEPR

0.08 ppm or 228 µg/m

1 day

AAQ NEPM

0.02 ppm or 60 µg/m3

1 year

AAQ NEPM

Benzene

0.003 ppm or 9.7 µg/m3

1 year

Air Toxics NEPM

Formaldehyde

0.04 ppm or 44 µg/m3

1 day

Air Toxics NEPM

Toluene

1 ppm or 4,000 µg/m3

1 day

Air Toxics NEPM

0.1 ppm or 400 µg/m3

1 year

Air Toxics NEPM

0.25 ppm or 1,188 µg/m3

1 day

Air Toxics NEPM

0.2 ppm or 950 µg/m3

1 year

Air Toxics NEPM

2 OU/m3, 99.5th percentile

3 minute

EPA Guidance
Statement No. 47

4 OU/m3, 99.9th percentile

3 minute

EPA Guidance
Statement No. 47

[1]

3

3

3

8 µg/m3
3

[1]

Xylene

Odour

3

Table 23‑2 Air quality criteria relevant to the assessment of the New Runway Project
Source: AEPR, AAQ NEPM and the Air Toxics NEPM
[1] one day of exceedances per year allowed by AAQ NEPM
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Magnitude
Description

Example Criteria

Specialist Criteria

Major Adverse

Impacts considered critical to the decisionmaking process. They tend to be permanent,
or irreversible, or otherwise long term,
and/or can occur over large scale areas.
Environmental receptors are extremely
sensitive, and/or the impacts are of national
significance. Typically, mitigation measures
are unlikely to remove such effects.

AQIwith new runway > 100, where AQIwith new runway is at least
one classification higher than that for AQIwithout new runway
(i.e. AQIwith new runway is poor but AQIwithout new runway is fair).
Many sensitive receptors (i.e. residential, child-care
centre) are affected for long term averaging periods
(one year), and repeatedly for short term averaging
periods (less than one year).

High Adverse

Impacts likely to be of importance in
the decision-making process. They tend
to be permanent, or otherwise long to
medium term, and/or can occur over large
or medium scale areas. Environmental
receptors are high to moderately
sensitive, and/or the impacts are of State
significance.

AQIwith new runway > 100, where AQIwith new runway is at least
one classification higher than that for AQIwithout new runway
(i.e. AQIwith new runway is poor but AQIwithout new runway is fair).
A few sensitive receptors are affected for long term
averaging periods, and repeatedly for short term
averaging periods.

Moderate Adverse

Impacts relevant to decision-making,
particularly for determination of
environmental management requirements.
These impacts tend to range from long to
short term, and/or occur over medium scale
areas or are focused within a localised area.
Environmental receptors are moderately
sensitive, and/or the impacts are of regional
or local significance.

AQIwith new runway > 100, where AQIwithout new runway is at least
one classification higher than that for AQIwithout new runway
(i.e. AQIwith new runway is poor but AQIwithout new runway is fair).
A few non-sensitive receptors (i.e. industrial
areas, roads, car parks) are affected for long term
averaging periods, and/or repeatedly for short term
averaging periods.

Minor Adverse

Impacts recognisable, but acceptable
within the decision-making process. They
are still important in the determination of
environmental management requirements.
These impacts tend to be short term, or
temporary and at the local scale.

AQIwith new runway > 100, where AQIwith new runway is at least
one classification higher than that for AQIwithout new runway
(i.e. AQIwith new runway is poor but AQIwithout new runway is fair).
A few receptors are affected for short-term
averaging periods only.

Negligible

Minimal change to the existing situation.
This could include for example impacts
which are beneath levels of detection,
impacts that are within the normal bounds
of variation or impacts that are within the
margin of forecasting error.

AQIwith new runway > AQIwithout new runway, but AQIwith new runway < 100.

Beneficial

The project results in an improvement
in the baseline situation, for example,
improved air quality.

AQIwith new runway < AQIwithout new runway

Table 23‑3 Significance criteria – air quality and greenhouse gas (air-based)
Source: Wilkinson Murray

Air Quality Description
Extreme

AQI Range
200 +

Very poor

150 – 200

Poor

100 – 149

Fair

67 – 99

Good

34 – 66

Very good

0 – 33

Table 23‑4 Key developed by State Department of Environment Regulation to describe regional air quality by the
measured Air Quality Index (AQI)
Source: State Department of Environment and Regulation
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23.3 Air Quality
While Perth enjoys relatively good
air quality compared to many
countries around the world, it can
still impact susceptible people and
ground level concentrations can still
exceed current air quality standards.
Both short-term and long-term
exposure to air pollutants can cause
health problems. Therefore, it is
important to consider impacts from
air-based activities associated with
the new runway to air quality.

23.3.1 Methodology
Four operational scenarios were
assessed:
•• baseline - reflective of current
operations (based on 2016 data),
•• opening - reflective of operations
in 2025 with the new runway,
•• opening - reflective of operations in
2025 without the new runway, and
•• 20 years - reflective of operations
20 years after opening the new
runway (2045).
The baseline assessment establishes
air quality and greenhouse gas
impacts caused by current aircraft
operations at the airport, enabling
assessment of future impacts of
the NRP.
Scenarios with and without the new
runway for the opening year have the
same projected number of annual
and daily landing take-off cycles.
Scenarios with and without the new
runway for 20 years post-opening
have different projected annual and
daily landing take-off cycles. The
current runway system is expected
to reach capacity during peak
periods prior to 2045, and therefore
the scenario with the new runway
will have a greater number of annual
and daily landing take-off cycles.

The modelling system used,
calculates aircraft engine emissions
below 915 metres, based on
emission and performance data
for the particular engine(s) fitted
to each aircraft. Engine emissions
factors in the modelling system are
adopted from the Engine Exhaust
Emissions Data Bank developed
by the International Civil Aviation
Organization (ICAO).

23.3.1.2 Modelling
To ensure consistency with the
ground-based assessment, the same
air dispersion model, AERMOD, was
used. Refer to Section 14 for more
detail on the AERMOD model.

23.3.1.3 Sensitive Receptors
To ensure consistency with the
ground-based assessment, this
assessment has also used the same
sensitive receptors. Refer to Section
14 for more detail on sensitive
receptor selection.
A total of 57 receptors were used.
Receptor locations are described in
Table 23‑5 and shown in Figure 23‑1
and are categorised as community
(considered sensitive), residential
(considered sensitive), industry
(considered less sensitive) or offsite (places of worship, schools,
child care, aged care facilities,
considered sensitive) and on-site
(locations within the estate which
are accessible but persons are not
expected to spend more than one
hour, considered non sensitive).

23.3.1.4 Modelling Inputs and
Assumptions
Key assumptions adopted to
complete air emission calculations
for each emission source are
detailed below.
Aircraft Operating Modes

23.3.1.1 Operational Emissions
Potential sources of air pollutant
emissions associated with aircraft
operations comprise the main
aircraft engines and auxiliary power
units. This assessment considers
emissions from an aircraft’s main
engines, while auxiliary power
unit emissions are included in
the ground-based air quality and
greenhouse gas assessment detailed
in Section 14.
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In AERMOD, the landing take-off
cycle is divided into six separate
aircraft operating modes:
•• start-up,
•• taxi-out,
•• take-off,
•• climb-out,
•• approach, and
•• taxi-in.
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A departure consists of the start-up
(of engines), taxi-out (from apron
(aircraft parking area) to runway),
take-off (from runway) and climbout modes. The approach (to the
runway) and taxi-in (from runway
to parking area) modes comprise a
landing.
Operating Modes, Schedules and
Allocations
For each scenario modelled, a
set of airport operating modes is
defined, together with selection
rules defining the conditions under
which each operating mode would
be selected by air traffic control.
The selection rules take account
of weather conditions, the
number of departures and arrivals
occurring at the time, and the
priority assigned to each mode
(which is generally a reflection of
the desirability of that mode).
Detailed schedules of predicted
busy weekday and weekend
operations are used, together with
historical weather data, to allocate
each aircraft movement to the
appropriate runway. The schedule
also identifies the aircraft type,
airline and origin/destination for
each aircraft movement.
Airfield Layout and Operation
The airfield layout is modelled
in AERMOD, identifying aircraft
parking positions (apron) at a
terminal, taxiways and runways. A
taxi-path is defined for each of the
taxiway routes used by an aircraft to
taxi between the apron and runway.
The modelled taxiways are a
simplification of the actual network
of taxiways at Perth Airport and
the subsequent taxi-paths are a
conservative representation of
airport operations. For instance, the
model assumes that all departing
aircraft would taxi to the end of
the runway for departure, and that
arriving aircraft would taxi to the
end of the runway before exiting via
a taxiway. In reality, the network of
taxiways at Perth Airport provides
multiple points of entry and exit for
each runway, allowing the aircraft to
use short taxiing distances.

23 Air Quality and Greenhouse Gas (Air-Based)

For each aircraft movement in
the schedule, the airline is used to
identify the apron, which along with
the runway, determines the taxipath for the movement. Table 23‑6
presents the terminals modelled
in AERMOD and which airlines are
assigned to that terminal for each
assessment scenario. Figure 23‑2
provides an overview of the terminal

ID

locations, as detailed within Table
23‑6, in relation to the airfield.
Based on the terminal allocations
shown in Table 23‑6 and the airport
layout shown in Figure 23‑2, aircraft
operating out of Terminal 3 (T3) and
Terminal 4 (T4) during the 2025 with
new runway scenario would have to
taxi considerable distances to access

the new runway. In the 2045 with
new runway scenario, a considerable
number of aircraft previously
operating out of T3 and T4 would
move to the new terminals, located
centrally between the two main
runways. This configuration would
considerably reduce the taxiing
distances for these aircraft.

Description

Type

ID

Description

Type

R1

Ngala Early Learning Centre

On-site (S)

R30

Whiteside Street

Residential (S)

R2

Terminal 1 Short Term Car Park

On-site (NS)

R31

Love Street

Residential (S)

R3

Terminal 2 Short Term Car Park

On-site (NS)

R32

Guilfoyle Green

Residential (S)

R4

Terminal 3 and Terminal 4 Short
Term Car Park

On-site (NS)

R33

Forster Park

Community (S)

R5

Mulberry Tree Child Care

Off-site (S)

R34

Mack Place

Residential (S)

R6

Belmay East Pre-School Centre

Off-site (S)

R35

Pioneer Park

Community (S)

R7

Redcliffe Park

Community (S)

R36

Maida Vale Road

Residential (S)

R8

Ollie Worrell Reserve

Community (S)

R37

Sultana Road West

Residential (S)

R9

Kids HQ Child Care

Off-site (S)

R38

Nardine Close

Residential (S)

R10

Great Eastern Highway Site 1

Residential (S)

R39

Belgravia Street

Residential (S)

R11

National Lifestyle Villages Hillview

Off-site (S)

R40

Abernethy Road Site 1

Industry (NS)

R12

Aurora Entrance

Residential (S)

R41

Hudswell Road

Industry (NS)

R13

Waterhall Road

Residential (S)

R42

Abernethy Road Site 2

Industry (NS)

R14

Queens Road Arboretum

Community (S)

R43

Abernethy Road Site 3

Industry (NS)

R15

Fleming Reserve

Community (S)

R44

Glassford Road

Industry (NS)

R16

Koel Court

Residential (S)

R45

Onsite industry

On-site (NS)

R17

Palmer Court

Residential (S)

R46

Casella Place

Industry (NS)

R18

Central Avenue

Residential (S)

R47

Abernethy Road Site 4

Industry (NS)

R19

Coolgardie Avenue

Residential (S)

R48

Mustang Court

Residential (S)

R20

Middleton Park

Community (S)

R49

Worrell Avenue

Residential (S)

R21

Coolbarro Lane

Residential (S)

R50

Great Eastern Highway Site 2 Industry (NS)

R22

Hoskin Street

Residential (S)

R51

Reid Street

Residential (S)

R23

Pindi Court

Residential (S)

R52

Hyland Street

Residential (S)

R24

Hatch Court

Residential (S)

R53

Peter Road

Residential (S)

R25

Upwood Circuit

Residential (S)

R54

Citrus Grove

Residential (S)

R26

St Maria Goretti’s Catholic School

Off-site (S)

R55

Gregory Street

Residential (S)

R27

Redcliffe Primary School

Off-site (S)

R56

Newburn Road

Residential (S)

R28

Bulong Avenue

Residential (S)

R57

General Aviation

On-site (NS)

R29

Anglican Church of Australia

Off-site (S)

Table 23‑5 Summary of receptors assessed in this assessment
Source: Perth Airport
Note: (S) = sensitive and (NS) = non sensitive
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Source: Aurecon
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Aircraft
The forecast schedule included
projections of some of the newer
aircraft types expected to be used
in the future, such as the Boeing
737 MAX and Airbus A330neo
currently under development.
For these future aircraft types a
substitute existing aircraft type
was used, which is likely to be
conservative since newer aircraft
tend to be more fuel efficient.
NOx Conversion
To ensure consistency, the same
NOx conversion method used in
the ground-based assessment,
the United States Environmental
Protection Authority’s Ozone
Limiting Method to predict ground
level concentration of NO2, was used.
Refer to Section 14 for more detail.
Volatile Organic Compound Speciation
Ground level concentrations of
air toxics were calculated based
on the predicted ground level
concentrations of Volatile Organic
Compound (VOC) and incorporating

the speciation percentages for
aircraft exhaust implemented by the
US Environment Protection Agency
(EPA). The speciation rates for
relevant air toxics are summarised in
Table 23‑7.
Sulfur Dioxide
Dispersion models typically predict
ground level concentrations at time
intervals of one hour or more. The
power-law recommended by EPA
Victoria has been used to predict
ten minute concentrations of SO2.
Fuel Dumping
Fuel dumping from aircraft is an
extremely rare occurrence, and
typically only occurs in emergency
situations when an aircraft needs
to return to an airport shortly
after take-off and the abnormal
(heavy) landing weight may impact
the safe landing of the aircraft.
Generally, if an aircraft needs to
burn-off fuel prior to landing, it
will continue to fly until sufficient
fuel load has been used up.

All instances of fuel dumping
due to an emergency must
be reported to the Australian
Transport Safety Bureau. There
are no instances of fuel dumping
in the vicinity of Perth Airport
recorded in the Bureau’s National
Aviation Occurrence Database.
In the extremely rare event that fuel
dumping is required, all efforts are
taken to ensure that it is done in a
location away from populated areas
and at a sufficient altitude to allow
the fuel to vaporise before reaching
the ground.
Odour
The VOCs in aircraft exhaust
emissions are the most likely cause
of nuisance odour associated with
aircraft movements. Perth Airport
has recorded one odour complaint
associated with aircraft operations
since 2012.
Potential nuisance odour impacts
associated with the NRP have been
assessed qualitatively, based on the
changes in annual VOC emissions.

Assigned Terminal
Airline Group

Baseline

2025 Without
New Runway

2025 With
New Runway

2045 With New Runway

T1

T1

T1

Future International Terminal (Proposed Next Stage Terminal Expansion)

International
Qantas (International)

T1

T3/4

T3/4

Future International Terminal (Proposed Next Stage Terminal Expansion)

Qantas (Domestic)

T3/4

T3/4

T3/4

Future Domestic Terminal (Proposed Next Stage Terminal Expansion)

QantasLink

T3/4

T3/4

T3/4

Future Domestic Terminal (Proposed Next Stage Terminal Expansion)

Jetstar

T3/4

T3/4

T3/4

Future Domestic Terminal (Proposed Next Stage Terminal Expansion)

Network Aviation

T3/4

T3/4

T3/4

Future Domestic Terminal (Proposed Next Stage Terminal Expansion)

Freight

T3/4

T3/4

T3/4

T3/4

Virgin Domestic

T1

T1

T1

T1

Virgin Australia Regional Airlines

T2

T2

T2

T2

Tigerair

T2

T2

T2

T2

Regional Express

T2

T2

T2

T2

Alliance

T2

T2

T2

T2

General Aviation

General Aviation Area

Table 23‑6 Airlines and terminals
Source: Wilkinson Murray

Air Toxic

Percentage of Volatile Organic Compound

Benzene

1.681

Polycyclic aromatic hydrocarbons

Not applicable (not a significant component of aircraft exhaust emissions)

Formaldehyde

12.31

Toluene

0.642

Xylenes

0.448

Table 23‑7 Volatile organic compound speciation (air toxics)
Source: Wilkinson Murray
New Runway Project | Volume C: Airspace Management Plan
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Figure 23‑2 Terminal and future airfield
layout with New Runway Project
Source: Perth Airport
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23 Air Quality and Greenhouse Gas (Air-Based)

23.3.2 Existing Condition
Terrain, ambient air quality and
sensitive receptor locations influence
air quality at sensitive receptor
locations at Perth Airport and
surrounding areas.

23.3.2.1 Terrain
Perth Airport is located
approximately 20 kilometres inland
from the coast and approximately
one kilometre south of the Swan
River. The proximity of the coast to
the estate may influence the local
climate.
Located just over six kilometres to
the east is mountainous terrain of
the Kalamunda National Park. Terrain
in all other directions is relatively
flat. Presence of the mountains has
the potential to limit dispersion
of air pollutants in the flat region
surrounding the estate.

23.3.2.2 Sensitive Receptors
In Western Australia, sensitive
receivers with respect to air
quality impacts are defined as
per the DER’s ‘A guideline for
managing the impacts of dust and
associated contaminants from land
development sites, contaminated
sites remediation and other related
activities’ published in January 2011.
Sensitive receivers are defined as
the following premises (the premises
may exist now or in the future):
•• residential dwellings,
•• schools,
•• hospitals,
•• nursing homes,
•• child care facilities,
•• offices,
•• public recreation areas, and
•• protected wetlands.
Sensitive receivers located closest
to a significant emission source are
most likely to be exposed to adverse
air quality. Aerial imagery and land
use zoning maps were used to
identify relevant sensitive receptors.

Land use zoning for Perth Airport
and its surrounds is discussed
in Section 5. Much of the land
surrounding the estate is classified
as urban and contains sensitive
receptors.
The following observations were
made from inspection of land use
zoning and aerial imagery:
•• sensitive receptors are located
in high density within urban
zones, predominantly residential
properties,
•• sensitive receptors exist in medium
to low density within rural zones,
and
•• many public properties are located
near the airport, including schools,
halls and nursing homes.
Some receptors may have a
heightened sensitivity to air quality,
particularly the elderly and young.
Several industrial zones are located
near the airport. Properties within
these industrial zones are likely to
contain emission sources which
affect local air quality. A map
which shows emissions reported
to the National Pollutant Inventory
(NPI) in areas surrounding Perth
Airport is provided in Figure 23‑3.
This map shows a high density of
NPI reported emissions within the
southern industrial zone. Emissions
from these sources are mainly VOCs
and are likely to impact sensitive
receptors located to the south west
of the estate.
Additionally, an abundance of
vegetation and forestry is located to
the east of the estate at Kalamunda
National Park and surroundings.
This vegetation generates biogenic
VOCs, the amount of which is
expected to exceed industrial
sources. Biogenic VOC species are
not NPI listed pollutants.
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Figure 23‑3 Map showing location of facilities in the
vicinity of Perth Airport which have reported air emissions
in the reporting year 2014/2015
Source: Aurecon
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23 Air Quality and Greenhouse Gas (Air-Based)

23.3.2.3 Ambient Air Quality
To enable assessment of potential
impacts of the NRP against the
relevant air quality assessment
criteria it is necessary to establish
background concentrations
of pollutants so that the
cumulative impact (emissions
from the airport plus ambient
concentrations) can be assessed.
The DER operates an air pollutant
monitoring network throughout
Western Australia consisting of 13

Pollutant and
Averaging Time

stations. Eight of these sites are
within the Perth Metropolitan area
with the three closest locations to
Perth Airport shown in Figure 23‑4.
Caversham (CA) monitoring station
is located closest to estate, thus
air quality monitoring data for all
pollutants (other than SO2) collected
from the CA monitoring station
between 2012 and 2016 were used
to establish existing air quality at
Perth Airport and compared against
relevant air quality criteria. SO2 is not
monitored at CA, and so SO2 levels

collected at the South Lake (SL)
monitoring station were used as
SL is the closest monitoring station
which records SO2.
The air-based air quality assessment
was completed more recently than
the ground-based assessment and
it has therefore used more recent
historical data (2012 to 2016).
A summary of the comparison
between collated air quality data
and relevant criteria is provided in
Table 23‑8.

2012

2013

2014

2015

2016

Criteria

CO, 8 hour max.
(ppm)

0.9

0.9

0.7

1.2

0.9

9

No exceedances

NO2, 1 hour max.
(ppm)

0.037

0.043

0.033

0.041

0.036

0.12

No exceedances

NO2, annual ave.
(ppm)

Met[1]

Met[1]

Met[1]

0.006

0.006

0.03

No exceedances

68.7 (4)

62.4 (1)

52.6 (1)

46.8

38.1

50

Exceedances due to:
2014 - bushfire
2013 - smoke haze
2012 - multiple events of smoke haze and
one crustal event
2011 smoke haze

16.8

15.4

17.4

16.7

15.0

25

No exceedances

45.9 (3)

22.6

39.3 (1)

30 (5)

24.1

25

Exceedances due to:
2015 – bush fires and prescribed burning
(excluded from assessment)
2014 - bushfire
2012 - multiple events of smoke haze

PM2.5, annual ave.
(µg/m3)

7.8

7.9

8.1

8.5

7.7

8

No sites in Perth met criteria in 2015

SO2, 1 hour max.
(ppm)

0.039

0.044

0.051

0.037

0.034

0.2

SO2, 24 hour
max. (ppm)

0.006

0.014

0.01

0.007

0.010

0.08

SO2, annual ave.
(ppm)

0.001

0.001

0.001

0.002

0.003

0.02

O3, 1 hour max.
(ppm)

0.098

0.101 (1)

0.091

0.103 (1)

0.096

0.1

Exceedances due to:
2015 – no exceptional circumstances
2013 inland event/wind conditions/
assessable

O3, 4 hour max.
(ppm)

0.086 (2)

0.075

0.073

0.084 (1) 0.085 (1)

0.08

Exceedances due to:
2016 - inland event/wind conditions/
assessable
2015 – no exceptional circumstances
2012 – smoke induced

PM10, 24 hour
max.(µg/m3)

PM10, annual ave.
(µg/m3)
PM2.5, 24 hour
max. (µg/m3)

Notes

SO2 isn’t monitored at Caversham. South
Lake data was used as this station is most
representative and closest
No exceedances

Table 23‑8 Summary of air quality monitoring area for the New Runway Project area
Source: Aurecon
[1] – No concentration value was available. The report only detailed that the limit had been met
Note: exceedances are shown in bold and number of exceedances shown in brackets
New Runway Project | Volume C: Airspace Management Plan
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23 Air Quality and Greenhouse Gas (Air-Based)

Air quality from CA monitoring
station (and, therefore, the NRP
area) is typically good with
the exception of some isolated
events and high pollution periods.
Atmospheric levels of NO2, CO and
SO2 remained well below the criteria,
and satisfied the relevant criteria for
the assessment period (2012-2016).
Atmospheric levels of PM10 and
PM2.5 typically satisfy criteria except
for days where a smoke haze
over the Perth metropolitan area
was observed due to bushfires
and prescribed burning events.

Exceedances recorded during
the assessment period occurred
during summer months, with no
exceedances recorded during winter
months. No exceedances of the
annual averaging period criterion for
PM10 were recorded. In 2012, 2015
and 2016 the PM2.5 annual averaging
period criterion was exceeded at CA
monitoring station.
Ozone is the product of chemical
reactions between reactive organic
gases and oxides of nitrogen
(NOx) in the presence of sunlight,
whereby the reactive organic gases

are predominantly biogenic VOCs.
Ozone concentrations close to
the ground vary based on several
factors including time of day, year
and availability of nitrogen oxides
and tend to be highest during
summer months when more sunlight
is available.
Ozone levels typically satisfy criteria
with only several exceedances
recorded during the assessment
period. All exceedances occurred
during summer.

Duncraig

Caversham

Perth
Airport

Monitoring
Stations
0

2

KILOMETRES

South Lake

Figure 23‑4 Map indicating locations of
State Department of Environment air quality
monitoring stations relative to Perth Airport
Source: Aurecon
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23 Air Quality and Greenhouse Gas (Air-Based)

During the assessment period,
maximum values for PM10 and PM2.5
24-hour average concentrations
have decreased. This is likely
due to implementation of more
stringent emissions legislation
and improved technology. Despite
this, negligible change in annual
average concentrations is observed.
Maximum values of ozone one hour
average and four-hour average
concentrations have shown a slight
increase over the assessment period.
Negligible difference in maximum
concentrations was observed for
pollutants SO2, CO and NO2.

Pollutant
Benzene
Formaldehyde

Individual Toxic Air Pollutants
Continuous monitoring of air
toxics is not currently conducted
anywhere in Western Australia.
The most recent monitoring of air
toxics in the Perth Metropolitan
Region is documented in the
Background Air Quality Monitoring
in Kwinana, 2005-2010 Technical
Report, prepared in 2011 by the
then Department of Environment
and Conservation (now the DWER).
The Report presents a summary
of several background air quality
monitoring studies conducted in
Perth during 2005 to 2010. Table
23‑9 presents the highest measured

Averaging Period

background levels for each air toxic
and indicates that all measured
concentrations of air toxics were
well below the relevant NEMP
standards.
Air Quality Adopted for Assessment
Table 23‑10 summarises the
existing background air pollutant
concentrations that have been
adopted to assess the impacts of
the NRP. For the criteria pollutants,
hourly observations during 2016
from the AQMS at Caversham and
South Lake have been incorporated
in this assessment.

Existing Ambient Concentration

NEPM Standard

Annual

0.88 μg/m

9.6 μg/m3

24 hours

5.1 μg/m3

49 μg/m3

24 hours

8.7 μg/m3

3,760 μg/m3

Annual

3.4 μg/m3

376 μg/m3

24 hours

10.1 μg/m3

1085 μg/m3

Annual

3.2 μg/m3

868 μg/m3

Toluene

Xylenes

3

Table 23‑9 Air toxics ambient levels
Source: Wilkinson Murray

Pollutant
Carbon monoxide
Nitrogen dioxide

Averaging period

Background Concentration

8 hours

Hourly data used (Caversham AQMS)

1 hour
Annual

Hourly data used (Caversham AQMS)

10 minutes
Sulfur dioxide

1 hour
24 hours

Hourly data used (South Lake AQMS)

Annual
Particles as PM10
Particles as PM2.5

24 hours
Annual
24 hours
Annual

Hourly data used (Caversham AQMS)

Hourly data used (Caversham AQMS)

Benzene

Annual

0.88 μg/m3

Formaldehyde

24 hours

5.1 μg/m3

24 hours

8.7 μg/m3

Annual

3.4 μg/m3

24 hours

10.1 μg/m3

Annual

3.2 μg/m3

Toluene

Xylenes

Table 23‑10 Adopted background concentrations for air quality assessment
Source: Wilkinson Murray
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23.3.3 Impact Assessment
The following sections discusses
the potential air quality impacts
associated with the NRP. The
section also presents the dispersion
modelling results where an
exceedance in the established criteria
is predicted to occur.

23.3.3.1 Criteria Pollutants
Carbon Monoxide
Table 23‑11 presents a summary
of the annual CO emissions in the
landing take-off cycle during each
assessment scenario. The results in
Table 23‑11 show that CO emissions
from aircraft are dominated by
taxiing, which typically accounts for
approximately 90 per cent of total
CO emissions. The modelling of
aircraft taxiing is very conservative,
particularly in the 2025 with new
runway scenario. Despite aircraft
movements in 2045 increasing by
more than 20 per cent over those in
2025, CO emissions only increase by
approximately four per cent. This is
most likely due to fewer movements
by some older aircraft. Future
improvements in aircraft engine
emissions are likely to reduce CO
emissions from new aircraft.

Therefore, since newer aircraft have
not been modelled in AERMOD,
future CO emissions from aircraft
are expected to be lower than those
presented herein.
The total ground level concentrations
of CO are well below the adopted
criterion at all sensitive receptors
during each assessment scenario.
Comparison of the incremental
and total concentrations show
that aircraft activities have a small
to moderate effect on total CO
concentrations. For on-site receptors,
and other receptors located in close
proximity to the airport, eighthour CO concentrations tend to
be lower with the NRP compared
to the without runway scenario. At
receptors further away from the
airport, the difference between the
with runway and without runway
options is small. At some receptors,
eight-hour CO concentrations are
predicted to increase under the with
runway options.
The worst-case air quality index for
eight-hour average CO is predicted to
be very good during all assessment
scenarios. Aircraft operations
associated with the NRP are
predicted to have a negligible impact
on ambient CO concentrations.

Nitrogen Dioxide
Table 23‑12 presents a summary of
the annual NOX emissions, calculated
in AERMOD, for the landing takeoff cycle during each assessment
scenario. The data in Table 23‑12 show
that NOX emissions are dominated
by the take-off and climb out modes
of the landing take-off cycle, where
aircraft engines are being operated at
or close to full power. It is calculated
that the take-off and climb out modes
typically account for approximately
80 per cent of total NOX emissions
from aircraft movements. Future
improvements in aircraft engine
emissions are likely to reduce NOX
emissions from new aircraft. Therefore,
since newer aircraft have not been
modelled in AERMOD, future NOX
emissions from aircraft are expected
to be lower than those presented.
The maximum predicted incremental
and total one-hour average ground
level NO2 concentrations at sensitive
receptors for all assessment scenarios
are presented in Table 23-13.
Table 23‑14 indicates that the
maximum one-hour average NO2
concentration is predicted to exceed
the established impact assessment
criterion of 246 μg/m3 at several
sensitive receivers in the 2045 with
new runway scenarios.

Annual CO Emissions (tonnes)
Mode

Baseline

2025 Without New Runway 2025 With New Runway 2045 With New Runway

Taxi Out

140.31

182.93

368.92

382.50

Take-off

11.91

12.25

12.21

10.41

Climb Out

7.92

4.93

4.93

5.83

Approach

48.14

51.68

51.69

75.26

Taxi In

174.45

210.38

330.13

325.39

Total

382.73

462.16

767.88

799.38

Table 23‑11 Emissions and dispersion modelling system calculated emissions – Carbon Monoxide
Source: Wilkinson Murray

Annual NOx Emissions (tonnes)
Mode

Baseline

Taxi Out

17.3

26.1

52.3

71.7

Take-off

475.3

672.6

670.7

865.2

Climb Out

147.7

213.2

213.3

406.8

Approach

75.8

98.2

98.2

186.6

Taxi In
Total

2025 Without New Runway 2025 With New Runway 2045 With New Runway

39.1

53.6

68.3

94.7

755.1

1,063.7

1,102.7

1,625.1

Table 23‑12 Emissions and dispersion modelling system calculated emissions – Nitrogen Dioxide
Source: Wilkinson Murray
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The NEPM goal for one-hour NO2
requires that the standard of 246 μg/
m3 is not exceeded on more than
one day per year. To investigate
the potential for one-hour NO2 to
exceed the NEPM standard on more
than one day per year, the second
highest predicted one-hour NO2
concentration, at each receptor
where the maximum predicted
one-hour NO2 concentration
exceeds the impact assessment
criterion, has been extracted from
the dispersion modelling results.
These results are also shown in
Table 23‑14. In each instance, the
second highest predicted one-hour
NO2 concentration complies with
the impact assessment criterion,
indicating that the NEPM goal of no

more than one exceedance of the
one-hour NO2 standard per year
would be met.

and at one receptor, the worst-case
one-hour NO2 AQI has degraded by
two. There is no predicted change
to the AQI for annual average NO2
under any assessment scenario.

The worst-case AQI for one-hour
average NO2 concentrations during
the Baseline and 2025 without new
runway assessment scenarios range
from very good to fair at nearby
sensitive receptors. During the
2025 with new runway scenario, the
worst-case one-hour NO2 AQI ranges
from very good to fair and there are
a number of receptors where the
worst-case AQI for one-hour NO2
has degraded by one category. In
the 2045 with new runway scenario,
the worst-case one-hour NO2 AQI
ranges from very good to poor.
There are many receptors where the
AQI has degraded by one category,

The predicted incremental and total
annual average ground level NO2
concentrations at sensitive receptors
for all assessment scenarios indicate
no exceedances of the impact
assessment criterion for annual
average NO2.
For aircraft operations associated
with the NRP, based on the
predicted impacts as described
above, are considered to have a
minor adverse effect on ambient
NO2 concentrations.

Maximum Predicted one-hour NO2 (criterion = 246 μg/m3)
Receptor
ID

2025 Without
New Runway

Baseline

Category

2025 With
New Runway

Incremental

Total
one-hour

Incremental

Total
one-hour

Incremental

Total
one-hour

2045 With
New Runway
Incremental

Total
one-hour

R4

On-site

127

144

180

224

124

168

216

260

R6

Sensitive

107

141

91

125

147

181

237

271

R7

Community

106

134

118

129

129

161

241

274

R16

Residential

49

70

69

90

170

196

226

252

R20

Community

162

196

136

171

198

232

328

362

R21

Residential

76

110

91

123

121

153

227

260

R22

Residential

92

109

113

131

121

148

226

252

R40

Industry

46

71

67

77

209

235

274

300

R55

Residential

101

136

86

120

157

192

246

280

R57

On-site

83

119

172

216

116

160

204

248

AQI Key

Very Good

Good

Fair

Poor

Table 23‑13 Predicted incremental and total one-hour Nitrogen Dioxide concentrations
Source: Wilkinson Murray

Receptor
Scenario

2045 with
new runway

ID

Category

Highest Predicted
Concentration (ug/m3)

R4

On-site

R6
R7

Second Highest Predicted Concentration (ug/m3)
Value

< ug/m3

260

175

Yes

Sensitive

271

129

Yes

Community

274

190

Yes

R16

Residential

252

127

Yes

R20

Community

362

171

Yes

R21

Residential

260

214

Yes

R22

Residential

252

243

Yes

R40

Industry

300

132

Yes

R55

Residential

280

91

Yes

R57

On-site

248

145

Yes

Table 23‑14 Nitrogen Dioxide one-hour exceedances and next highest values
Source: Wilkinson Murray
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Sulfur Dioxide

Particulate Matter (PM10)

Table 23‑15 presents a summary of
the annual SOX emissions for each
mode in the landing take-off cycle
during each assessment scenario.

Table 23‑17 presents a summary of
the annual PM10 emissions for each
mode in the landing take-off cycle
during each assessment scenario.

Table 23‑16 shows the compliance
of all SO2 concentrations, for each
of the averaging periods, in all
assessment scenarios against the
nominated assessment criterion.

Table 23‑18 shows the compliance
of all PM10 concentrations, for each
of the averaging periods, in all
assessment scenarios against the
nominated assessment criterion.

During the Baseline, 2025 without
new runway and 2025 with new
runway scenarios the SO2 AQI, for
all averaging periods, is very good
at all sensitive receptors, and the
difference between the with new
runway and without new runway
scenarios is very small.

During all assessment scenarios,
the AQI for 24-hour average and
annual average PM10 is fair and good
respectively, and aircraft operations
associated with the NRP have a
negligible impact on ambient PM10
concentrations.

Based on the predicted impacts,
aircraft operations associated
with the NRP are predicted to
have a beneficial impact on tenminute and one-hour ambient SO2
concentrations and a negligible
impact on 24-hour and annual
ambient SO2 concentrations. Overall,
this impact is regarded as negligible.

Table 23‑19 presents a summary of
the annual PM2.5 emissions for each
mode in the landing take-off cycle
during each assessment scenario.

dominated by the maximum existing
ambient 24-hour average PM2.5
concentration, as observed at the
CA monitoring station. Analysis
of the incremental 24-hour PM2.5
concentrations shows that aircraft
movements under the with new
runway scenario contribute very
little to ambient 24-hour average
PM2.5 concentrations.
The predicted total annual average
PM2.5 concentrations exceed the
impact assessment criterion of
7μg/m3 at all sensitive receptors,
during all assessment scenarios.
The 2016 annual average PM2.5
concentration observed at the
CA monitoring station was 7.7 μg/
m3, which exceeds the NEPM goal
proposed to be implemented from
2025. The results indicate that the
contribution of aircraft movements
under the NRP to annual average
PM2.5 concentrations is negligible.

Particulate Matter (PM2.5)

Table 23‑20 shows the compliance
of all PM2.5 concentrations, for each
of the averaging periods, in all
assessment scenarios against the
nominated assessment criterion.

During all assessment scenarios, the
AQI for PM2.5 is poor for both 24hour and annual averages. However
analysis indicates aircraft operations
associated with the NRP have a
negligible impact on ambient PM2.5
concentrations.

The total 24-hour average PM2.5
concentrations showed very little
variation across the assessment
scenarios. These results are

Annual SOx Emissions (tonnes)
Mode

Baseline

2025 Without
New Runway

2025 With
New Runway

2045 With
New Runway

Taxi Out

5.32

7.43

14.88

19.00

Take-off

18.30

25.95

25.87

38.02

Climb Out

7.17

10.46

10.45

22.44

Approach

10.16

12.91

12.90

21.29

Taxi In

7.93

10.26

15.00

19.40

48.88

67.01

79.11

120.14

Total

Table 23‑15 Emissions and dispersion modelling system calculated emissions – Sulfur Dioxide
Source: Wilkinson Murray

Pollutant

Averaging Period

Assessment Criterion (μg/m3)

Complies

Ten minutes

700

Yes

One hour

570

Yes

24 hours

228

Yes

Annual

60

Yes

Sulfur dioxide

Table 23‑16 Compliance of Sulfur Dioxide concentrations against assessment criterion
Source: Wilkinson Murray
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Annual PM10 Emissions (tonnes)
Baseline

2025 Without
New Runway

2025 With
New Runway

2045 With
New Runway

Taxi Out

0.434

0.538

1.111

1.133

Takeoff

2.615

2.815

2.807

2.941

Climb Out

0.978

1.067

1.068

1.577

Approach

0.851

0.877

0.876

1.090

Taxi In

0.632

0.741

1.087

1.158

Total

5.510

6.038

6.949

7.899

Mode

Table 23‑17 Emissions and dispersion modelling system calculated emissions – Particulate Matter10
Source: Wilkinson Murray

Pollutant
Particles as PM10

Averaging period

Assessment Criterion (μg/m3)

Complies

One hour

50

Yes

24 hours

25

Yes

Table 23‑18 Compliance of Particulate Matter10 concentrations against assessment criterion

Source: Wilkinson Murray

Annual PM2.5 Emissions (tonnes)
Baseline

2025 Without
New Runway

2025 With
New Runway

2045 With
New Runway

Taxi Out

0.434

0.538

1.111

1.133

Take-off

2.615

2.815

2.807

2.941

Climb Out

0.978

1.067

1.068

1.577

Approach

0.851

0.877

0.876

1.090

Taxi In

0.632

0.741

1.087

1.158

Total

5.510

6.038

6.949

7.899

Mode

Table 23‑19 Emissions and dispersion modelling system calculated emissions – Particulate Matter2.5
Source: Wilkinson Murray

Pollutant
Particles as PM2.5

Averaging period

Assessment Criterion (μg/m3)

Complies

One hour

20

No

24 hours

7

No

Table 23‑20 Compliance of Particulate Matter2.5 concentrations against assessment criterion

Source: Wilkinson Murray
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23.3.3.2 Toxics
Table 23‑21 presents a summary of
the annual VOC emissions, calculated
in AERMOD, for each mode in the
landing take-off cycle during each
assessment scenario. Ground level
concentrations of each individual air
toxic have been predicted using the
VOC speciation profile.
The predicted incremental and
total ground level concentrations
of air toxics comply with their
respective impact assessment
criteria, at all sensitive receptors,
in all assessment scenarios.
During all assessment scenarios, the
AQI for each air toxic is very good,
and aircraft operations associated
with the NRP have a negligible
impact on ambient air toxic
concentrations.

23.3.3.3 Odour
Potential odour impacts associated
with the NRP have been assessed
qualitatively, based on the changes
in annual VOC emissions, as
calculated in AERMOD. Table 23‑22
presents a summary of the annual
VOC emissions, calculated in

AERMOD, for each mode in the
landing take-off cycle during each
assessment scenario.
Table 23‑22 indicates that total
VOC emissions from aircraft would
increase in future years, over
that of the baseline conditions,
by eight to 65 per cent. Total
aircraft movements in the Baseline
scenario are based on actual aircraft
movements in 2016, whereas aircraft
movements in all future scenarios
are based on schedules for typical
busy weekdays and busy weekends.
This methodology results in total
annual aircraft movements being
overestimated by approximately five
to ten per cent.
The results in Table 23‑22 also
indicates that total VOC emissions
are dominated by taxiing, which
typically accounts for over 60
per cent of VOC emissions. The
modelling of aircraft taxiing is
extremely conservative and,
therefore, the estimated VOC
emissions for assessment
scenarios where taxiing distances
are increased are likely to be
disproportionately high.

As calculated by AERMOD, the
highest annual VOC emissions would
occur in the 2025 with new runway
assessment scenario. During this
scenario, it is assumed that several
airlines are yet to relocate from
terminals T3 and T4 to the terminals
located in Airport Central. Aircraft
associated with these airlines may
taxi between terminals T3 and T4
and the new runway, resulting in
significantly more taxiing.
Under the 2025 with new runway
scenario, representing the second
highest annual VOC emissions, the
new runway results in increased
taxiing distances for aircraft located
in terminals T3 and T4, compared
to the 2025 without new runway
scenario. As outlined above, the
modelling methodology results
in additional VOC emissions
from increased taxiing to be
overestimated. Notwithstanding, the
2025 with new runway assessment
scenario represents an airport
configuration that could eventuate
if the new runway is commissioned
prior to the new terminals.

Annual VOC Emissions (tonnes)
Mode

Baseline

2025 Without New Runway 2025 With New Runway 2045 With New Runway

Startup

20.955

29.532

29.554

42.407

Taxi Out

32.467

33.834

71.598

48.738

Takeoff

2.877

2.786

2.775

2.12

Climb Out

1.249

1.144

1.142

1.5

Approach

7.856

7.855

7.853

7.335

Taxi In

39.969

38.756

60.723

38.334

Total

105.373

113.907

173.645

140.434

Table 23‑21 Emissions and dispersion modelling system calculated emissions – Volatile Organic Compound
Source: Wilkinson Murray

Annual VOC Emissions (tonnes)
Mode

Baseline

2025 Without New Runway 2025 With New Runway 2045 With New Runway

Start-up

20.955

29.532

29.554

42.407

Taxi Out

32.467

33.834

71.598

48.738

Take-off

2.877

2.786

2.775

2.12

Climb Out

1.249

1.144

1.142

1.5

Approach

7.856

7.855

7.853

7.335

Taxi In

39.969

38.756

60.723

38.334

Total

105.373

113.907

173.645

140.434

Table 23‑22 Emissions and dispersion modelling system calculated emissions – Volatile Organic Compound
Source: Wilkinson Murray
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23.3.4 Mitigation

Following the initial increase in VOC
emissions in the 2025 with new
runway scenario, the 2045 with new
runway scenario shows a decrease
in overall VOC emissions. This is due
to a decrease in the use of older
aircraft. Future improvements in
aircraft engine emissions are likely
to put further downward pressure
on VOC emissions. Therefore,
since newer aircraft have not been
modelled in AERMOD, future VOC
emissions from aircraft are expected
to be lower than those presented.

The preceding air quality
assessment has demonstrated that
aircraft operations associated with
the NRP would have a low impact
on ambient air quality in the vicinity
of Perth Airport.

CO
NO2

PM10
PM2.5

SO2

23.3.5 Summary of Impacts
A summary of the air quality impacts
against the significance criteria is
shown in Table 23‑23 and has been
used to inform a risk assessment
for the air-based air quality impacts
associated with the NRP.

Nevertheless, the AERMOD
emissions estimates demonstrate
that aircraft emissions during taxiing
are significant. This is particularly the
case for VOC where, notwithstanding
the conservative nature of the
modelling, taxiing typically accounts
for more than 60 per cent of total
VOC emissions from aircraft in the
landing take-off cycle. Unnecessary
taxiing reduces the overall efficiency
of the airport and increases the
amount of fuel used by aircraft.
Accordingly, Perth Airport places
considerable emphasis on the layout
of the taxiway network to reduce
the amount of taxiing required. It
also highlights the importance of

The existing odour impacts
associated with aircraft operations
at Perth Airport are very low, as
evidenced by only one odour
complaint being received in the
past five years. On this basis, the
increased VOC emissions associated
with the NRP are considered unlikely
to result in significant nuisance
odour impacts from aircraft
operations at Perth Airport.

Pollutant

consolidation of all commercial air
services into Airport Central Precinct,
between the parallel runways, for
long-term efficiency and associated
environmental benefits.

2025 Without
New Runway

The risk assessment is summarised
in Table 23‑24. This risk assessment
considers the impacts of greatest
significance across all assessment
scenarios at the most affected
sensitive receptors. Specifically,
this corresponds to one-hour NO2
which was assessed as being subject
to a minor adverse impact at the
most affected receptor locations.
As shown in Table 23‑24, the risk
rating of adverse impacts to local air
quality is determined to be low.

2025 With
New Runway

2045 With
New Runway

Averaging
Period

Limit
(µg/m3)

Baseline
AQI

AQI

Impact

AQI

Impact

AQI

Impact

Eight hours

10,000

10

10

Negligible

10

Negligible

10

Negligible

One hour

246

80

96

Negligible

96

Negligible

147

Minor
Adverse

One year

62

20

24

Negligible

25

Negligible

27

Negligible

One day

50

76

76

Negligible

76

Negligible

77

Negligible

One year

25

60

60

Negligible

60

Negligible

60

Negligible

One day

20

121

121

Negligible

121

Negligible

121

Negligible

One year

7

111

111

Negligible

111

Negligible

111

Negligible

Ten minutes

712

21

24

Negligible

27

Negligible

44

Negligible

One hour

570

18

21

Negligible

23

Negligible

38

Negligible

One day

228

12

12

Negligible

12

Negligible

13

Negligible

One year

60

15

16

Negligible

16

Negligible

16

Negligible

Benzene

One year

9.6

10

9

Negligible

9

Negligible

9

Negligible

Formaldehyde

One day

49

28

12

Negligible

12

Negligible

13

Negligible

One day

3,760

0.2

0.2

Negligible

0.2

Negligible

0.2

Negligible

One year

376

0.9

0.9

Negligible

0.9

Negligible

0.9

Negligible

One day

1,085

1

0.9

Negligible

0.9

Negligible

0.9

Negligible

One year

868

0.4

0.4

Negligible

0.4

Negligible

0.4

Negligible

Toluene

Xylene

Significance of impacts (the worst rating was selected,
making the risk conservative given that most are negligible)
Overall likelihood of impacts for the scenario
Risk rating

Minor Adverse

Minor Adverse

Minor Adverse

Possible

Possible

Possible

Low

Low

Low

Table 23‑23 Summary of impact significance classifications for each pollutant
Source: Wilkinson Murray

New Runway Project | Volume C: Airspace Management Plan

171

23 Air Quality and Greenhouse Gas (Air-Based)

23.4 Greenhouse Gas
23.4.1 Methodology
CO2 emissions from aircraft exhausts
comprise the potential greenhouse
gas emissions associated with
aircraft movements from the
NRP, and have been calculated
using AERMOD. Greenhouse gas
emissions from auxiliary power
units have been considered in the
ground air quality and greenhouse
gas impact assessment detailed in
Section 14.

23.4.2 Impact Assessment
Greenhouse gas emissions from
aircraft are categorised as Scope
3 emissions and are therefore
not reportable under the NGER.

Nevertheless, it is prudent to
investigate the effect of the NRP on
aircraft greenhouse gas emissions.
Table 23‑25 presents the
greenhouse gas emissions from
aircraft for the landing take-off
cycle. Take-off produces more
greenhouse gas emissions than
any other single landing take-off
mode, typically accounting for
approximately one-third of aircraft
greenhouse gas emissions during
the landing take-off cycle. Table
23‑25 also presents the breakdown
of Scope 3 greenhouse gas
emissions into Scope 3A and Scope
3B emissions.

23.4.3 Summary of Impacts
The results show that the
greenhouse gas emissions from
taxiing are significant. In most
assessment scenarios, the combined
greenhouse gas emissions from
the taxi-out and taxi-in modes are
greater than those from the takeoff mode alone. The modelling
of aircraft taxiing is conservative,
and these results are therefore
considered an overestimate of
greenhouse gas emissions from
taxiing.

Initial Assessment
Impacting
Process

Project
Phase

Impact Detail

Standard
Mitigation

Significance/
Consequence

Residual Assessment

Likelihood

Initial
Risk

Additional
Mitigation

Significance

Likelihood

Residual
Risk

Aircraft
movements

Adverse impacts Operation
to local air quality,
specifically
one-hour NO2
concentrations,
near Perth Airport

Taxiway design
to reduce
taxiing distances
as much as
practicable

Minor
Adverse

Possible

Low

No additional
mitigation
measures
identified

Minor Adverse

Possible

Low

Air-based
operations
(including aircraft
taxiing) (all
scenarios)

Air-based Volatile Operation
Organic Compound
emissions result in
odour complaints
registered by the
public

Taxiway design
to reduce
taxiing distances
as much as
practicable

Negligible

Unlikely

Very low

No additional
mitigation
measures
identified

Negligible

Highly
Unlikely

Very low

Table 23‑24 Air quality and greenhouse gas (air-based) – summary
Source: Wilkinson Murray

Greenhouse Gas Emissions (tonnes CO2-e)
Landing Take-off Mode

Scope

Baseline

2025 Without New Runway

2025 With New Runway

2045 With New Runway

Taxi Out

3A

14,357

19,999

40,095

51,184

Take-off

3B

49,299

69,908

69,683

102,426

Climb Out

3B

19,337

28,180

28,156

60,442

Approach

3B

27,374

34,786

34,752

57,344

Taxi In

3A

21,372

27,630

40,424

52,247

Sub-total 3A

35,729

47,629

80,519

103,431

Sub-total 3B

96,010

132,874

132,591

220,212

Total

131,739

180,504

213,111

323,643

Table 23‑25 Aircraft greenhouse gas emissions – by landing take-off mode
Source: Wilkinson Murray
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23.5 Conclusion
This assessment has investigated
the potential air quality impacts
and greenhouse gas emissions
associated with aircraft movements
as a result of the NRP. Establishment
of baseline conditions was necessary
to allow quantitative assessment of
air-based air quality and greenhouse
gas impacts due to operation of
the NRP.
The maximum one-hour average
NO2 concentration is predicted
to exceed the established impact
assessment criterion of 246 μg/m3
at several sensitive receivers in the
2045 with new runway scenarios.
In each of these instances, the
second highest predicted one-hour
NO2 concentration complies with
the impact assessment criterion,
indicating that the NEPM goal of no
more than one exceedance of the
one-hour NO2 standard per year
would be met.
The predicted concentrations of
all other criteria pollutants and
air toxics investigated in this air
quality assessment comply with
the established impact assessment
criteria.
Potential nuisance odour impacts
associated with the NRP have
been assessed qualitatively, based
on the changes in annual VOC
emissions. The existing odour
impacts associated with aircraft
operations at Perth Airport are
very low, as evidenced by only one
odour complaint being received in
the past five years. On this basis, the
increased VOC emissions associated
with the NRP are considered unlikely
to result in significant nuisance
odour impacts.
A risk assessment for local air
quality impacts associated with
aircraft movements under the NRP
has been conducted, considering
the impacts of greatest significance
across all assessment scenarios
at the most affected sensitive
receptors. Specifically, this
corresponds to one-hour NO2 which
was assessed as being subject to a
minor adverse impact at the most
affected receptor locations. The risk
rating of adverse impacts to local

air quality is determined to be low.
No specific measures to mitigate
the impacts of the NRP on ambient
NO2 concentrations have been
identified. However, NOX emissions
from newer aircraft are anticipated
to reduce in the future as aircraft
engine technologies improve, and
it is likely that the significance of
the impact of the NRP on ambient
NO2 concentrations will reduce in
years to come. Notwithstanding,
the residual risk of adverse impacts
to local air quality due to aircraft
movements under the NRP is
assessed as being low.
Aircraft greenhouse gas
emissions are categorised as
Scope 3 emissions for Perth
Airport, and are therefore not
reportable under the NGER.
While there are limitations to
what Perth Airport can do to
reduce air-based air quality and
greenhouse gas emissions, there are
several strategies and initiatives,
implemented by industry, which
attempt to reduce their impact.
In October 2016, the International
Civil Aviation Organisation reached
an agreement on a scheme to
reduce greenhouse gas emissions
from international aviation activities.
The strategy, known as the Carbon
Offsetting and Reduction Scheme
for International Aviation (CORSIA),
involves technical and operational
improvements and advances in the
production and use of sustainable
alternative fuels for aviation. CORSIA
involves voluntary pilot and initial
phases from 2021-2023 and 20242026 respectively, followed by a
mandatory phase for all participants
from 2027-2035. Australia is
intending to participate in CORSIA
from the outset of the pilot phases.

Airservices, Airways New Zealand,
Japan Air Navigation Services, Civil
Aviation Authority of Singapore and
the Federal Aviation Administration.
The goals of ASPIRE is to:
•• accelerate the development and
implementation of operational
procedures to reduce the
environmental footprint for all
phases of flight, from gate to gate,
•• facilitate the use of environmentally
friendly procedures and standards
world-wide,
•• capitalise on existing technology
and best practices,
•• develop shared performance
metrics to measure improvements
in the environmental performance
of the air transport system,
•• provide a systematic approach
to ensure appropriate mitigation
actions with short, medium and
long-term results, and
•• communicate and publicise
ASPIRE environmental initiatives,
goals, progress and performance
to the global aviation community
and the general public.
The ASPIRE agreement, which
commenced in 2008, is expected
to provide the means to measure
the environmental performance
of current air transport systems
in the South Pacific and guide the
development of long term actions
to minimise the aviation industry’s
impact on the region.
Perth Airport has a degree of control
over aircraft taxiing, to the extent
that the design and operation of the
airport can seek to reduce taxiing as
much as possible. The new runway
and associated taxiways being
constructed as part of the NRP have
been designed to ensure efficient
aircraft operations, as far as possible,
while maintaining compliance with
airport safety standards.

The overarching aim of the CORSIA
strategy is to work towards the
global aspirational goal of carbonneutral growth of international
aviation emissions from 2020
onwards. The agreement is relevant
to the NRP, though domestic aviation
emissions are not subject to CORSIA.
The Asia and South Pacific Initiative
to Reduce Emissions (ASPIRE) is
a joint initiative which comprises
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