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14

Air Quality and
Greenhouse Gas
(Ground)

This section describes the impacts on air quality and greenhouse
gas from ground-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?
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14.2 Key Findings
Key findings from investigations into air
quality and greenhouse gas from groundbased sources include:
•• The only ground based activity directly
impacted by the NRP is the road traffic as
a result of the additional aircraft capacity
provided by the new runway.
•• The majority of Perth Airport’s greenhouse
gas emissions result from electricity
consumption and the NRP will not
significantly contribute to electricity use
across the estate.
•• It is considered unlikely that operation
of the NRP will create odour impacts as
combustion of jet-fuel by auxiliary power
units is expected to be lower in future years
due to increased use of ground power units
compared to current levels.

14.1 Introduction
This section describes the impacts to air quality, odour and
greenhouse gas from ground-based activities resulting from
the construction and operation of the NRP.
For this assessment, ground-based emissions were defined as
all emissions from airport-related activities released within the
estate other than emissions released by aircraft.
The following significant ground-based sources are included
in this assessment:
•• ground service equipment (GSE),
•• auxiliary power units (APU),
•• fuel and organic liquids storage,
•• operation of stationary engines (excluding aircraft),
•• operation of a cogeneration plant (a power station also used
for heating and cooling of air and water), and
•• road traffic accessing the airport.
A study was undertaken to quantify emissions at Perth Airport
and identify potential impacts of the NRP and appropriate
mitigation measures.
The impact from air-based air quality (including when aircraft
are taxiing and taking off or landing) is covered in Section 23
of Volume C, which deals with the airspace components of
the NRP. Additional information on construction of the new
runway and ground transport can be found in Sections 6 and
18 respectively.
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14.3 Policy Context and
Legislative Framework
Air-pollutant emissions, ambient air quality
and greenhouse gas emissions are governed
by legislation, guidelines and standards
introduced at the Commonwealth and State
government level. Perth Airport is subject to
Commonwealth legislation. However, State
legislation and guidance documents have
been referenced where relevant.
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 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 14‑1.

14 Air Quality and Greenhouse Gas (Ground)

Legislation/Measure

Legislating Body Understanding

Airports Act 1996 (Airports Act) Commonwealth
Government

The Airports Act provides a legal framework for the Commonwealthlease airports and promotes environmental management of activities
conducted at those 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
Protection) Regulations 1997
(AEPR)

Commonwealth
Government

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

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

Aims to improve ambient air quality and minimise environmental
impacts via emissions reporting by facilities which exceed the specified
threshold.
A reporting threshold is provided for 93 substances (including
NEPM substances). This legislation affects Perth Airport’s annual
reporting obligations.

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

Establishes air quality standards, monitoring and reporting protocols
for the seven listed pollutants (these pollutants were assessed in
this study). 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 Commonwealth
(Air Toxics) Measure
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.

A guideline for managing the
impacts of dust and associated
contaminants from land
development sites remediation
and other related activities 2011

State
Government

Objective of the guideline is to assist in the development and
implementation of dust management programs.

Environment Protection
Authority (EPA) Guidance
Statement No. 47: Guidance
Statement for Assessment
of odour impacts from new
proposals 2002 (WITHDRAWN)

State
Government

Applicability of this guideline relates to the assessment of
construction activities.

National Greenhouse and Energy Commonwealth
Reporting Act 2007
Government
(NGER Act)

This statement was withdrawn in 2010, but is yet to be replaced. This
statement is assumed to provide the most appropriate guidance for
selecting odour criteria to assess impacts of the NRP.

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.
The airport is defined as a ‘facility’ by this Act during both
construction and operational phases.

National Greenhouse and Energy Commonwealth
Government
Reporting (Measurement)
Determination 2008

Provides methods for quantifying emissions from production and
consumption of energy by a facility, and from operation of the facility.

Table 14‑1 Summary of legislation and guidelines applicable to air quality and greenhouse gas
Source: Perth Airport
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Where there is both an AEPR limit and a National Environment Protection (Ambient Air Quality) Measure (AAQ
NEPM) limit for the same pollutant and averaging period, the AAQ NEPM limit has been adopted as these limits are
typically the most conservative and are applicable for assessments throughout Western Australia.
Emissions of lead have not been assessed as atmospheric concentrations of lead have rarely caused air quality
impacts since the introduction of unleaded petrol. Assessment of total suspended particulates emissions has also
been excluded, as Particulate Matter (PM) PM10 and PM2.5 are both constituents of total suspended particulates and it
is considered that, provided PM10 and PM2.5 limits are satisfied, total suspended particulates limits will also be satisfied.
A summary of limits and criteria is provided in Table 14‑2.
Pollutant

Criterion

Averaging Period

Legislation

Carbon Monoxide (CO)

9 ppm[1] or 10,000 µg/m3

8 hours

AAQ NEPM

Nitrogen Dioxide (NO2)

0.16 ppm or 328 µg/m

1 hour

AEPR

0.12 ppm or 246 µg/m

1 hour

AAQ NEPM

0.03 ppm or 62 µg/m

1 year

AAQ NEPM

Photochemical oxidants
(as ozone, O3)

0.10 ppm[1] or 214 µg/m3

1 hour

AAQ NEPM/AEPR

0.08 ppm[1] or 171 µg/m3

4 hours

AAQ NEPM/AEPR

Particulate matter less than 10 µm
diameter (PM10)

50 µg/m3

1 day

AAQ NEPM

25 µg/m

1 year

AAQ NEPM

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

25 µg/m

1 day

AAQ NEPM

8 µg/m

1 year

AAQ NEPM

0.25 ppm or 712 µg/m3

10 minutes

AEPR

0.20 ppm[1] or 570 µg/m3

1 hour

AAQ NEPM/AEPR

0.08 ppm[1] or 228 µg/m3

1 day

AAQ NEPM

0.02 ppm or 60 µg/m3

1 year

AAQ NEPM

0.50 µg/m

1 year

AAQ NEPM

1.5 ppm

3 months

AEPR

3

[1]

3

3

Sulfur dioxide (SO2)

Lead

3
3

3

3

Total Suspended Particulates

90 µg/m

1 year

AEPR

Benzene

0.003 ppm or 9.7 µg/m3

1 year

Air Toxics NEPM

Benzo(a)pyrene

0.3 ng/m3or 0.0003 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/m

1 day

Air Toxics NEPM

1 year

Air Toxics NEPM

0.25 ppm or 1,188 µg/m

1 day

Air Toxics NEPM

0.2 ppm or 950 µg/m3

1 year

Air Toxics NEPM

2 OU/m3, 99.5th percentile

3 minutes

EPA Guidance Statement No. 47

4 OU/m3, 99.9th percentile

3 minutes

EPA Guidance Statement No. 47

3

3

0.1 ppm or 400 µg/m

3

Xylene

Odour

[1]

3

1 day of exceedances per year allowed by AAQ NEPM

Table 14‑2 Air quality criteria relevant to the assessment of the New Runway Project
Source: AEPR, AAQ NEPM, Air Toxics NEPM

Greenhouse gas reporting thresholds for facilities and corporations are summarised in Table 14‑3. The facility
thresholds apply to Perth Airport and its annual reporting requirements.
Threshold Greenhouse Gas Emissions
(Scope 1 & 2) (kt CO2-e)

Energy usage
(Tera Joules)

Corporate

50

200

Facility

25

100

Entity type

Table 14‑3 Summary of national greenhouse gas and energy reporting thresholds
Source: DCCEE 2007
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14.4 Significance Criteria
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
(e.g. if levels of PM2.5 are equal to
the AAQ NEPM for that averaging
period, the AQI will be a value of
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 the DER
is presented in Table 14‑4.
The classifications detailed in Table
14‑4 were used in this assessment
to classify the baseline air quality for
each pollutant and averaging period
(based on the maximum predicted
concentration at the worst-case
receptor). The impact of each future
scenario for each pollutant was
determined by comparing the AQI
for all future scenarios (opening year
and 20 years post-opening referred
to as AQIfuture) to the baseline
AQI (referred to as AQIbaseline)
according to Table 14‑6. In addition
to considering the AQI at each
receptor, classification of impact
significance considered the groundlevel concentration (GLC) contours
to identify the extent of impacts.

Air Quality Description AQI Range
Extreme

200 +

Very poor

150 – 200

Poor

100 – 149

Fair

67 – 99

Good

34 – 66

Very good

0 – 33

Table 14‑4 Regional air quality
description by the measured Air
Quality Index
Source: Department of Environment
Regulation

The impact significance criteria
adopted for assessment of
greenhouse gas emissions in
this study are presented in Table
14‑2. Australia has a commitment
to reduce the nation’s future
greenhouse gas emissions, which
includes a targeted reduction of
emissions to five per cent below
2000 levels by 2020, and further
reductions for future years. Use of
this target to assess impacts of the
NRP is not considered appropriate
as Perth Airport’s emissions relative
to national GHG emissions are
insignificant – transport emissions
account for 16 per cent of Australia’s
greenhouse gas emissions (DoE,
2016[b]), with Perth Airport’s
contribution to transport emissions
accounting for only 0.03 per cent
(refer Table 14‑5). It is therefore
unlikely that any changes to Perth
Airport’s emissions will affect
Australia’s performance in achieving
the future targeted greenhouse

gas reduction. Development of a
more suitable method for assessing
greenhouse gas impacts due to the
NRP was therefore necessary.
In contrast to Australia’s targeted
greenhouse gas reductions, emissions
from the transport sector are
predicted to continue to increase due
to population growth (DEE, 2016).
It is therefore reasonable to expect
that greenhouse gas emissions from
Perth Airport will increase in a similar
fashion to cater for the increased
demand. The greenhouse-gas
significance criteria are based on
Perth Airport’s annual greenhouse
gas emissions relative to those from
Australia’s transport sector, shown in
Table 14‑5, termed the Greenhouse
Gas Index (GHGI) in this study.
Greenhouse gas significance
criteria for the construction phase
of projects are not commonly
used. Assessment of construction
greenhouse gas emissions is
complicated as various parties
can contribute to these emissions
(e.g. different contractors). The
method used to assess operational
greenhouse gas impacts for
this study was also adopted to
assess impacts from construction
emissions. Based on the expectation
that construction will be completed
over an approximate four-year
period, annual construction emissions
were determined and assessed.
Annual greenhouse gas emissions
from Australia’s transport sector for
the year 2019 were conservatively
adopted for the assessment.

Emissions (t CO2-e)
Emission Source
Australia’s transport sector
Perth Airport (Scope 1 and Scope 2)
Baseline emissions as percentage of
transport sector (percent) (GHGIbaseline)

2016

2019

2025

2045

90,300,000

94,600,000

100,000,000

105,400,000

27,500
Refer to Section 14.6.3 for estimates
0.03

Table 14‑5 Summary of greenhouse gas emission projections used for significance assessment
Source: Aurecon
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Significance criteria used in the assessment of potential impacts of emissions to air associated with the NRP are
described in Table 14‑6.
Magnitude
Description
Major adverse

High adverse

Moderate adverse

Minor adverse

Negligible

Specialist Criteria
Air Quality

Specialist Criteria
Greenhouse Gas

AQIfuture > 100, where AQIfuture is at least one
classification higher than that for AQIbaseline
(e.g. AQIfuture is poor but AQIbaseline is fair).
Many sensitive receptors (i.e. residential, childcare centre) are affected for long-term averaging
periods (one year), and repeatedly for short term
averaging periods (less than one year).

Operation: Contribution of Perth Airport’s
Scope 1 and Scope 2 emissions to national
transport emissions is significantly higher
relative to baseline –
1.5(GHGIbaseline) < GHGIfuture

AQIfuture > 100, where AQIfuture is at least one
classification higher than that for AQIbaseline
(i.e. AQIfuture is poor but AQIbaseline is fair).
A few sensitive receptors are affected for longterm averaging periods, and repeatedly for shortterm averaging periods.

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

AQIfuture > 100, where AQIfuture is at least one
classification higher than that for AQIbaseline
(i.e. AQIfuture is poor but AQIbaseline is fair).
A few receptors are affected for short-term
averaging periods only.
Exceedances occur only within the site boundary.

AQIfuture > AQIbaseline, but AQIfuture < 100.

Construction: GHGIconstruction > GHGIbaseline, and
GHGIconstruction ≥ 0.20
Operation: Contribution of Perth Airport’s
Scope 1 and Scope 2 emissions to national
transport emissions is noticeably higher
relative to baseline GHGIfuture < 1.5(GHGIbaseline)
Construction:
GHGIconstruction > GHGIbaseline, and
0.10 ≤ GHGIconstruction ≤ 0.20
Operation: Perth Airport’s Scope 1 and
Scope 2 emissions have a higher contribution
to national transport emissions relative to
baseline –
GHGIfuture < 1.4(GHGIbaseline)
Construction:
GHGIconstruction > GHGIbaseline, and
0.05 < GHGIconstruction ≤ 0.01
Operation: Perth Airport’s Scope 1 and Scope
2 emissions have a slightly higher contribution
to national transport emissions relative to
baseline –GHGIfuture < 1.25(GHGIbaseline)
Construction:
GHGIconstruction > GHGIbaseline, and
GHGIconstruction ≤ 0.05
Operation: Contribution of Perth Airport’s
Scope 1 and Scope 2 emissions to national
transport emissions is similar relative to
baseline –
GHGIfuture < 1.1(GHGIbaseline)
Construction:
GHGIconstruction ≤ GHGIbaseline

Beneficial

AQIfuture < AQIbaseline

Operation only: Perth Airport’s Scope 1 and
Scope 2 emissions have a smaller contribution
to national transport emissions relative to
baseline – GHGIfuture < GHGIbaseline.

Table 14‑6 Significance criteria - air quality greenhouse gas
Source: Aurecon

Likelihood of impacts were classified in accordance with the process discussed in Section 8. The highest-rated impact
for a single pollutant, for each scenario, was used as the impact significance for that scenario and then combined
with the relevant likelihood of the impact to determine the resulting risk level.
A significance criteria for odour has not been included. While issues with odour were assessed and are detailed
within this section, most of the impacts were not considered to result from the NRP. Risks of odour impacts were
determined to be low both before and after applying additional mitigation measures.
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14.5 Air Quality
While Perth enjoys relatively good
air quality compared to many cities
around the world, it can still impact
susceptible people and groundlevel 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 to air quality
from the NRP project.

14.5.1 Methodology
Four scenarios were assessed:
•• Baseline - reflective of current
operations (based on 2016 data),
•• Opening with NRP - reflective of
operations in 2025 with the NRP,
•• Opening without NRP- reflective
of operations in 2025 without the
NRP, and
•• 20 years - reflective of operations
20 years after opening the NRP
(2045) with the NRP.
The baseline assessment establishes
air quality and greenhouse gas
impacts caused by current groundbased operations at the airport,
enabling assessment of future
impacts caused by the NRP.
Scenarios with and without the NRP
for the opening year have the same
projected number of annual and
daily aircraft movements.
The air quality assessment for
the NRP consists of two separate
studies: an assessment of dust
impacts during construction; and an
assessment of operational impacts
(relating to ground-based emissions).

Emission Source
Ground service
equipment (GSE)
Auxiliary powered units
(APUs)

Each study is discussed in detail
below, including modelling methods.

14.5.1.1 Operational Emissions
Air emissions for an emission
source are typically calculated by
multiplying an activity rate with
an emission factor and, where
appropriate, a control factor.
An emission factor provides a
relationship between the amount
of emissions that are released, and
the emission-producing activity. The
activity rate describes the amount
of activity conducted and the total
emissions produced (e.g. an activity
conducted for one-hour will produce
more emissions than an activity
conducted for 15 minutes). A control
factor describes the reduction in an
activity’s emissions due to emission
controls (e.g. water sprays during
construction activities) which may be
used. (A control factor of one means
emissions are completely controlled,
a factor of zero means that no
emission control is employed.)
A summary of emission sources and
corresponding data inputs included in
the operational air quality assessment
is provided below in Table 14‑7.
Hourly emissions were estimated
based on operations representative
of those conducted on a typical day
of the assessment year and consider
significant ground-based emission
sources which are controlled by
Perth Airport and any of its tenants
(including airlines and their use of GSE
but excluding the operation of aircraft).
This assessment is considered
conservative, as likely future

industry improvements to APUs
and GSE have not been considered.
These include development and
use of electric GSE and increasing
combustion engine emission
requirements (e.g. implementation
of Euro 6, a European Emission
Standard for light passenger and
commercial vehicles). Likely changes
to future ambient levels of pollutants
have also not been considered. For
the example, increased restrictions
on use of wood-fire heaters and
improvements to combustion
technology are expected to reduce
ambient levels.

14.5.1.2 Construction Emissions
The construction air-quality
assessment considered impacts
from dust-generating activities only.
Although vehicles and machinery
with diesel-combustion engines
will be deployed to carry out
construction activities, emissions
from construction-related fuel
combustion are typically insignificant
for nearby sensitive receptors.
Assessment of dust impacts on
occupational health and safety was
also excluded, as it is assumed site
controls adopted as part of the
NRP’s construction environmental
management plan (CEMP) will
sufficiently mitigate this impact.
The proposed construction program
for the NRP and information
available in the NPI’s Emission
Estimation Technique Manual for
Mining version 3.1 (2012) were
studied to determine expected
construction-activity levels for
assessment of the NRP’s proposed
construction design.

Data Input

Source of Emission Factors

2016 aircraft movements (as landing
take-off cycle) sourced from Airservices
and Perth Airport.

Emission estimation technique manual for airports
(National Pollution Inventory, 2008).

Projected aircraft movements sourced
from Perth Airport.

Benchmarking against other Australian airports.
Aviation Environmental Design Tool.

Fuels and organic liquid
storage

Perth Airport National Pollution Inventory Emissions estimation technique manual for fuel
Report 2015-2016
and organic liquid storage (National Pollution
Inventory, 2012).

Cogeneration plant

Perth Airport National Pollution Inventory Emissions estimation technique manual for fossil
Report 2015-2016
fuel electric power generation (National Pollution
Inventory, 2012).

Road traffic

Perth Airport (2017) and Aurecon (2017)

World Road Association.

Table 14‑7 Summary of emission sources and data inputs for air quality assessment
Source: Aurecon
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Construction activities identified as those likely to generate the most significant amount of dust emissions during
construction are detailed in Table 14‑8.

Source
ID
Source/Activity

Release
Height
(metre)

Control Measure

Emission
Reduction
(per cent)

PM10 Emission Rate
(grams per second)

1

Excavators/shovels/ front-end
loaders on overburden

1

No control

0

0.06

2

Bulldozers on material

1

No control

0

2.26

3

Large trucks using unpaved
roads

1

Level 1 watering assumed
(two litres per square metre
per hectare)

50

5.33

4

Scrapers removing topsoil

1

Soil artificially moist (i.e. water
sprays)

50

0.02

5

Wind erosion from exposed
areas

1

Water sprays

50

3.58

6

Grading of roads

1

No control

0

0.58

Total

11.8

Notes: The pollutant sources were modelled as a single area source.
The area of the pollutant-source is 129 hectares (i.e. area of vegetation to be cleared)

Table 14‑8 Summary of New Runway Project construction emission sources
Source: Aurecon

Plume centerline

z
Pollutant
concentration
profiles

Wind
He at x3

He at x2

He at x1
+y

Hs
H2 = actual stack height
He = effective stack height
= pollutant release height
= Hs + Δh
–y

Δh = plume rise

Figure 14‑1 Image illustrating pollutant dispersion assumed in the Gaussian plume approach
Source: Aurecon 2017
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Likely air quality impacts of dustgenerating construction activities
were assessed via assessment of
PM10. Assessment of PM10 impacts
is considered representative
of impacts of Total Suspended
Particulates. Due to the nature
of activities conducted during
construction, particulates tend to be
relatively coarse. This means PM2.5
impacts are considered less of a
concern and so they have also been
excluded from this assessment.

14.5.1.3 Modelling
The air dispersion model, AERMOD,
was used for assessment of both
operational and construction
impacts. Although the State
Department of Environment
Regulation (DER) does not
typically prescribe required models,
AERMOD is acknowledged as a
frequently used and valid model
according to the Western Australian
modelling guidance. AERMOD is
a US Environmental Protection
Agency regulatory model which
uses a Gaussian plume dispersion
approach. (Emission plumes
follow the direction of the mean
wind, with dispersion following a
normal distribution in horizontal
and vertical directions as shown in
Figure 14‑1.) Modelling dispersion
of pollutants using a Gaussian
approach is considered a relatively
conservative approach as, in reality,
plume dispersion is affected over
time by changes in wind speeds
and direction over distance –
more accurately represented by
Lagrangian or Eulerian models.
Notwithstanding this, the Gaussian
model provides reliable estimates of
ground-level concentrations.

Emission sources are modelled
in AERMOD and combined with
meteorology data specific to the
NRP area to predict ground-level
concentrations at receptor points.
Using AERMOD, the following
emission source types were used in
the air quality assessment:
•• point sources (e.g. cogeneration
unit stack):
––spatial location,
––height above ground level that
emissions are released at,
––emission rate (grams per
second),
––internal diameter of release
point, and
––gas exit temperature and
velocity.
•• area sources (e.g. wind erosion
of soil):
––spatial location,
––height above ground level that
emissions are released at,
––emission rate (grams per second
metre squared), and
––dimensions of area.
•• volume sources (e.g. auxiliary
power unit discharge):
––spatial location,
––emission rate (grams per
second),
––length of the volume’s side (must
be quadrilateral), and
––height of volume.
•• line sources (e.g, road traffic):
––spatial location,
––height above ground level that
emissions are released at,
––emission rate (grams per
second), and
––width of line.

14.5.1.4 Sensitive Receptors
A common methodology adopted
for air quality assessments is to
estimate pollutant concentrations at
discrete locations (termed sensitive
receptors) which are considered
representative of public exposure
in the area being investigated.
The concentrations estimated at
these receptor locations are then
compared against relevant air
quality criteria. Receptors typically
represent locations which the public
can access regularly. Sensitive
locations such as schools, hospitals
and residential properties are also
typically identified.
The estate covers a large area and
is surrounded by a high density
of sensitive receptors. A series of
off-estate receptor locations were
identified including residential
properties, community properties
(including schools, child-care
centres, aged-care facilities,
recreational areas and places of
worship), and work places located
within industrial zones. Several onestate receptors were also identified,
corresponding to car parks, a child
care centre and a work place.
For the ground-based operational
assessment, air quality was assessed
at a total of 57 receptors. Receptor
locations are described in Table
14‑9 and shown in Figure 14‑2. They
are categorised as community
(considered sensitive), residential
(considered sensitive); industry
(considered less sensitive); 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 are considered nonsensitive
locations within the estate where
persons are expected to spend
more than one hour are considered
sensitive).
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ID

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

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 (GA)

On-site (NS)

R29 Anglican Church of Australia

Off-site (S)

Coolbarro Lane

Note: (S) = sensitive and (NS) = non-sensitive

Table 14‑9 Receptors assessed in air quality and greenhouse gas study
Source: Perth Airport
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Figure 14‑2 Location of sensitive and non-sensitive receptors
Source: Aurecon 2017
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14.5.1.5 Meteorology Input
Meteorology is fundamental to
the dispersion of pollutants. It is
therefore important to carefully
consider the meteorological data
(particularly wind and atmospheric
stability conditions) used when
modelling pollutant dispersion.
The dispersion of pollutants is
primarily influenced by the following
meteorological factors:
•• wind speed and direction,
•• vertical wind and turbulence
intensity profile (which are
affected by terrain),
•• temperature gradient, which is
determined from atmospheric
stability and based on wind speed,
cloud cover and solar radiation,
and
•• mixing height (depth of the
atmospheric boundary layer).
Dispersion modelling using
AERMOD requires suitable
meteorological information.
Additionally, the State Department
of Environment specifies
requirements for meteorological
data as input for modelling. These
requirements include using at least
one year of meteorology data
for the area which has high data
recovery rate, been collected in the
immediate vicinity of the modelled
emissions sources, and has verifiable
data accuracy. Temperature,
wind speed and wind direction
was sourced from the Bureau of
Meteorology for 2016.

14.5.1.6 Adopted Air Quality
Background Concentrations
Assessment of air quality impacts
from the NRP requires combining
ground-level concentration
contributions from the existing
environment (background level) and
the NRP (incremental) to determine
the cumulative impacts. Background
levels for all pollutants and
averaging periods adopted for this
assessment were selected from data
monitored at Caversham and South
Lake monitoring stations in 2015 as
detailed in Section 14.5.2.3.
In the absence of specific
requirements for selecting
appropriate air quality background
levels for assessments located
in Western Australia, a review of
requirements for other Australian
States and Territories was
completed.
Review of Requirements for Selecting
Appropriate Background Levels
No specific guidance for selection of
an appropriate background level is
provided in the Western Australian
2006 Department of Environment
document ‘Air quality and air
pollution modelling guidance notes’.
Accordingly, guidance provided
for other states and territories in
Australia was reviewed.
New South Wales EPA legislation
requires air quality impacts to adopt
maximum values for background
levels where hourly-varying
contemporaneous data is not
available. Maximum values are overly
conservative and not representative
of typical ambient concentrations
and are often attributed to extreme
events. Exceedances of short-term
(averaging period of less than one
year) limits for particulates (PM10
and PM2.5) and ozone are particularly
sensitive to occurrences of bushfires
and scheduled burning for hazard
reduction burning.
In Victoria, the State’s Environment
Protection Policy for Ambient
Air Quality dictates that where
hourly varying background levels
are not available for an air-quality
assessment using dispersion
modelling, the seventieth percentile
concentration (concentration which
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is exceeded by 30 per cent of
concentrations for that averaging
period) should be adopted as the
background level.
In Queensland, air-quality
assessment requirements are
specified under each City Council’s
planning scheme. For assessments
located in Brisbane, the seventieth
percentile concentration should be
adopted for assessment of all onehour averaging periods, and can be
used in place of contemporaneous
data for eight-hour and 24-hour
averaging periods.
Tasmanian draft guidelines specify
that when nearby monitoring data
is available the seventieth percentile
concentration can be adopted
as the background. Otherwise,
the maximum concentration can
be adopted for a basic screening
model, or when more detailed
data is available, hourly-varying
contemporaneous background
concentrations can be adopted.
No specific guidance regarding the
appropriate background level to
adopt is provided for assessment
of developments in South Australia,
Australian Capital Territory or the
Northern Territory.
This review indicates a seventieth
percentile concentration would be
most suitable to include considering
hourly-varying data was not
available at the time of assessment.
Selected Background Levels
Ambient air-pollutant levels are
available in the Western Australian
annual AAQ NEPM compliance
reports. In these reports, the DER
report seventy-fifth percentile
concentrations rather than
seventieth percentile. Therefore,
based on the above review across
other jurisdictions, the seventyfifth percentile background
concentrations for 2015 (latest
reported date) were conservatively
adopted in this assessment. These
levels are summarised in Table 14‑10.
All adopted background levels
satisfy the air quality limits, with
the exception of the PM2.5 annual
averaging period.

14 Air Quality and Greenhouse Gas (Ground)

Background Level
(µg/m3)

Criteria
(µg/m3)

CO, eight hour

375

10,000

NO2, one hour

41

246

NO2, annual average

12

62

PM10, 24 hour

20

50

PM10, annual average

17

25

PM2.5, 24 hour

10

25

PM2.5, annual average

8.5

8

SO2, ten minute[1].

33

712

SO2, one hour

23

570

SO2, 24 hour

9

228

Pollutant and averaging time

SO2, annual average

6

60

O3, one hour [2]

79

214

O3, annual average[3]

64

Not applicable

The SO2 background concentration for the ten-minute averaging period was estimated
from the one-hour averaging period concentration using the Victoria EPA described
conversion function (2013).
[2]
Ozone is included for the purpose of conversion of NOx to NO2 only.
[3]
No annual average was reported for O3, instead the concentration was approximated as
the 50th percentile of onehour average concentrations. There is no limit for O3 as an annual
average. The concentration is included only for the purpose of converting NOx to NO2.
[1]

Table 14‑10 Background levels adopted for the air quality assessment of
baseline conditions
Source: Aurecon

14.5.1.7 Assumptions and Modelling Inputs
Key assumptions adopted to complete air emission calculations for each
emission source are detailed below.
General Assumptions
Emissions from APUs and GSE depend on the number of landing and take-off
cycles. The amount of reported landing and take-off cycles are equivalent to
half of the number of reported aircraft movements (an arrival or a departure).
Calculation of annual emissions and emissions for operations on a typical
day required the number of landing and take-off cycles for both of these
situations, for each assessment scenario, as well as an hourly distribution
of landing and take-off cycles for a typical day. The hourly distribution of
landing and take-off cycles summarised in Table 14‑11 for the baseline year
was considered representative of future years and used for their assessment.
Annual landing
take-off cycles

Typical daily landing
take-off cycles

Baseline (2016)

66,241

223

Opening (2025), with the NRP

86,350

275

Opening (2025), without the NRP

86,350

275

20 years post-opening (2045),
with the NRP

129,850

404

Assessment scenario

Table 14‑11 Annual and daily landing and take-off cycles
Source: Perth Airport

Per cent of movements at terminal for each assessment year
Terminal

2016

2025

2045

Terminal 1

36

19

67

Terminal 2

17

18

16

Terminal 3

15

22

0

Terminal 4

20

21

0

General Aviation

12

20

17

Table 14‑12 Distribution of aircraft movements by terminal for assessment of
air emissions

The distribution of landing take-off
cycles at each terminal, including
the General Aviation area, are
summarised in Table 14‑12.
It has been assumed that, following the
relocation of Qantas to Airport Central,
Terminal 3 (T3) and Terminal 4 (T4)
are not expected to be used for
regular public transport operations.
Operation of Ground Service
Equipment
The approach stipulated by the
NPI Emission Estimation Technique
Manual for Airports for GSE
emissions estimates was adopted
for this assessment and adjusted
for the assessment year using the
Aviation Environmental Design Tool
and World Road Association-PIARC
influencing factors. The approach
assumes that the amount and type
of GSE required for each aircraft is a
function of aircraft size and type.
Area sources for each terminal were
created to represent the area where
GSE is expected to travel. Emissions
were distributed among the terminal
area sources using the hourly-based
(see Figure 14‑3) and terminal-based
(see Table 14‑12) distributions of
landing take-off cycles.
GSE emission factors for the
baseline year were conservatively
adopted for assessment of future
years as no significant changes in
aircraft fleet are expected for the
next ten to 20 years.
Operation of Auxillary Power Units
The NPI Emission estimation
technique manual for airports
provides a list of APUs typically
used for each aircraft type, and
emission factors per landing takeoff. Movement data was analysed
to determine the aircraft types
which frequent Perth Airport most
often for the baseline year. These
aircraft were the Fokker F100 and
Boeing 737-800, accounting for at
least 40 per cent of all movements.
Emission rates for the Boeing 737800 APU (APU 131-9) are more
conservative than those for the
Fokker F100. Emission rates for the
APU 131-9 were therefore considered
representative of all APUs used by
aircraft at Perth Airport and adopted
for this assessment.

Source: Perth Airport
New Runway Project | Volume B: Environment, Heritage and Traffic Assessment
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Figure 14‑3 Hourly landing take-off cycles adopted for dispersion modelling of typical daily operations
Source: Perth Airport
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Figure 14‑4 Aerial image of Perth Airport showing the estate and road sections included in air dispersion modelling
Source: Perth Airport, Google Earth
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Only Terminal 1 (T1) and Terminal 2
(T2) have GPUs available. All landing
take-off cycles using Terminal 1 and
Terminal 2 were assumed to use a
GPU,and all landing take-off cycles
using the general aviation area,
Terminal 3 and Terminal 4 assumed
to use an APU. An APU operation
time of 60 minutes per landing takeoff was assumed. It is also assumed
that use of a GPU provides the
aircraft with electricity for groundbased operation and produces
negligible air emissions.
APU emission factors for the
baseline year were conservatively
adopted for assessment of future
years as no significant changes in
aircraft fleet are expected for the
next ten to 20 years.
Fuels and Organic Liquid Storage
Only data reported in the Perth
Airport 2015-2016 NPI report and
on the NPI website was considered
for assessment of the baseline
year. Sufficient data relating to fuel
storage of tenants was not available
to allow emissions modelling.
However, the NPI website shows
that BP has a site within the estate
that released 11,000 kilograms of
total volatile organic-compound
emissions (VOC) in the 2015/2016
financial year. A quantity of 64
kilograms of total VOC emissions
from Shell, located within the
estate, were also reported but
considered negligible compared
to other emission sources and so
omitted from this study. Although
BP emissions were excluded from
modelling, they were included in the
annual emission summary.
Within the NPI report, VOC
emissions for Perth Airport fuel
storage were only reported for
an underground horizontal fixedroof tank. It is assumed that
the compounds are released at
ground-level from an area such as a
manhole. Based on the NPI report,
it is assumed that this fuel tank
serves stationary engines (including
lighting towers). The source was
located on this basis.
In the absence of more accurate
data, negligible increase in emissions
from fuels and organic liquid storage

was assumed for future years.
This assumption is considered
appropriate because baseline fuels
and organic liquid storage emissions
for both Perth Airport and BP
demonstrated significant reductions
compared to the previous year.
Stationary Engines
Only data reported in the Perth
Airport 2015/2016 NPI report and
annual emissions were considered
for assessment. However, due to the
nature of stationary engines used
by Perth Airport (such as backup
power and mobile lighting towers),
these emission sources were
excluded from dispersion modelling
as they do not represent typical
operational conditions.
In the absence of more accurate
data, negligible increase in
emissions from stationary engines
was assumed for future years
compared to baseline emissions.
This assumption is considered
appropriate as the majority of
baseline emissions from stationary
engines for Perth Airport were
due to operation of backup
power generators and it is not
unreasonable to assume future
power outages will occur at a similar
frequency.
Cogeneration Facility
Emissions from the cogeneration
facility for the baseline year were
estimated in accordance with the
annual fuel usage detailed in the
Perth Airport 2015/2016 NPI report.
Emissions for a typical day were
calculated assuming negligible
change in hourly combustion rates.
Projected annual fuel usage for
future assessment years was
provided by Perth Airport.
Road Traffic
Projected road-traffic counts for
assessment of air quality impacts
in the opening year (2025) and
20 years post-opening (2045) will
include growth due to operation of
the new runway, and natural growth.
To ensure this assessment quantifies
impacts due to operation of the NRP
only, emissions from road traffic on
internal roads and main entry roads
have been assessed. All vehicles

were assumed to travel at a speed
of 50 kilometres per hour. This is a
conservative assumption given the
posted speed for Horrie Miller Drive
and Airport Drive is 70 kilometres
per hour. The following roads were
included in the assessment and are
shown in Figure 14‑4:
•• Grogan Road,
•• Horrie Miller Drive,
•• Brearley Avenue,
•• Fauntleroy Avenue,
•• Airport Drive, and
•• Dunreath Drive.
Representative road-traffic
counts for 2016 were used in this
assessment. Traffic projections were
obtained from the traffic assessment
for the NRP project as outlined in
Section 18. Emissions from road
traffic using Paltridge Avenue
were excluded from assessment
as its contribution was negligible
compared to other roads.
Brearley Avenue was only included
for assessment of baseline
conditions, as the road was closed in
January 2017 to allow construction
of the Forrestfield-Airport Link.
Sulfur dioxide (SO2) emissions from
road traffic were not included in
this assessment as the contribution
is negligible compared to other
sources and is not typically assessed
for road projects.
An hourly traffic profile and
percentage of commercial vehicles
for each road for the baseline year
was obtained from the NRP traffic
assessment. Negligible changes to
the traffic profile and percentage of
commercial vehicles were assumed
for future years.
Projected changes in road traffic
emissions are well documented.
Emission projections demonstrate a
likely reduction in vehicle emissions
due to more stringent emission
standards. Changes in emissions
(until the year 2036) specific to
NSW are documented by the NSW
EPA and were adopted for this
assessment. It was assumed these
changes were representative of
those projected nationally. And
conservatively assumed that no
further emission reductions occur
beyond 2036.
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Tenant Emissions
Perth Airport tenants and their
activities have the potential to
produce significant emissions,
including:
•• fuel usage, and therefore fuel
storage and emissions (i.e. Joint
Oil Supply Facility and Joint User
Hydrant Installations) are expected
to increase with operation of the
future NRP,
•• emissions from Brikmakers and
Fulton Hogan are not considered
to be influenced directly by airport
operations and have therefore not
been included in the assessment
of air quality and greenhouse
gases. However, there is potential
that these properties affect
background odour levels, and
•• emissions from Perth Mint are
unrelated to airport operations
and odour impacts have not been
identified. These emissions are
excluded from assessment.
Conversion of SOx to SO2
Concentration standards relevant
to air emissions for this assessment
exist for sulfur dioxide (SO2).
However, emission factors are
provided for oxides of sulfur (SOx). A
conversion factor must be applied to
predicted levels of SOx to determine
ground-level concentrations of
SO2. A conversion factor of one (i.e.
all SOx emissions are in the form
of SO2) has been conservatively
adopted for this assessment.
Conversion of PM10 to PM2.5
Emission factors for particulate
matter with diameter less than 2.5
µm (PM2.5) are typically not available
and must be determined from PM10
(particulate matter with diameter
less than ten µm) emission factors.
This assessment has conservatively
adopted the approach that 97 per
cent of PM10 is PM2.5, as per the
conversion factor specified by the
NPI Emission Estimation Technique
Manual for Airports for combustion
of diesel. This assumption is
considered appropriate as GSE and
road traffic both consume diesel
and are key emission sources of
particulate matter.
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The AAQ NEPM limits for PM2.5 are expected to be made more stringent by
2025, with the 24-hour averaging period limit reduced from the current 25
µg/m3 to 20 µg/m3 and the current annual averaging period limit reduced
from 8 µg/m3 to 7 µg/m3. This study has adopted these lower limits for
assessment of 2025 and 2045 scenarios.
Conversion of NOx to NO2
Concentration standards relevant to air emissions for this assessment exist
for nitrogen dioxide (NO2). However, emission factors are provided for oxides
of nitrogen (NOx). The amount of NO2 present in exhaust from combustion of
fuels varies greatly between vehicle and engine types. Additionally, following
release of NOx to the atmosphere, complex photochemical reactions of
atmospheric ozone and NOx occur which produces additional quantities of
NO2. The quantity of NO2 produced from reactions with ozone (O3) varies
depending on the quantity of ozone available in the atmosphere which is
reliant on several factors including location, time of day and date.
A number of approaches are available for estimating transformation of
NOx to NO2 that occurs post exhaust discharge. The ozone limited method
has been adopted for this assessment, as detailed in the NSW Department
of Environment and Conservation document ‘Approved methods for the
modelling and assessment of air pollutants in New South Wales’ (2016).
The following equation has been used to calculate the ground-level
concentrations GLCs of NO2 from NOx emissions:

where:
•• [NO2]total = the total predicted concentration of NO2 in µg/m3,
•• [NOx]pred = the predicted GLC of NOx in µg/m3 from the dispersion model,
•• MIN = the minimum of the two quantities included in the brackets,
•• [O3]bkgnd = the ambient/background concentration of O3 in µg/m3 for the
same averaging period,
•• 46/48 = the molecular weight of NO2 divided by the molecular weight of O3 ,
and
•• [NO2]bkgnd = the ambient/background concentration of NO2 in µg/m3 for the
same averaging period.
In accordance with the NSW Approved Methods (2016), the selected
assessment type was Level 1 whereby the maximum predicted NOx
concentration was used. The background concentrations of O3 and NO2
adopted for the conversion are detailed in Section 14.5.1.6.
Conversion of Total Volatile Organic Compounds to Air Toxics
Air quality impacts of VOCs are typically determined by the assessment of
individual pollutants. Emissions of total volatile organic compounds (TVOCs)
have been calculated, consisting of a number of pollutant species.
Species investigated in this assessment are those regulated by the Air Toxics
NEPM (refer to Table 14‑2) and are benzene, toluene, formaldehyde, xylenes
and benzo(a)pyrene.
The majority of TVOC emissions are produced from the combustion of fuel,
particularly diesel, in mobile engines. The diesel vehicle exhaust organics
speciation described in the NSW EPA Technical Report No. 7 was adopted.
The effect of biogenic TVOCs has not been considered in this assessment.
However, it is noted that biogenic compound emissions are significant in
Perth and its surroundings.
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14.5.2 Existing Conditions
Terrain, ambient air quality and
sensitive-receptor locations
influence air quality at sensitive
receptor locations at Perth Airport
and surrounding areas.

14.5.2.1 Terrain
Perth Airport is located
approximately 19 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 the Darling Scarp.
Terrain in all other directions
is relatively flat. Presence of
the Scarp has potential to limit
dispersion of air pollutants in the
flat region surrounding the estate.

14.5.2.2 Sensitive Receptors
In Western Australia, sensitive
receptors with respect to air
quality the impacts are defined
as per the DER ‘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 receptors are defined as
the following premises (whichmay
exist now or in the future):
•• residential dwellings,
•• schools,
•• hospitals,
•• nursing homes,
•• child-care facilities,
•• offices,
•• public recreation areas, and
•• protected wetlands.
Sensitive receptors 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 shown in Figure
14‑5. 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 those that support the
elderly and young.
Several industrial zones are located
near the airport. Properties within
these industrial zones 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 14‑6. This
map shows a high density of NPI
reported emissions within the
southern industrial zone. Emissions
from these sources are mainly
VOCs and likely to impact sensitive
receptors located to the south west
of the estate.

14.5.2.3 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
stations. Eight of these sites are
within the Perth metropolitan area,
with the three closest locations to
Perth Airport shown in Figure 14‑7.
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 2011 and 2015 (most recent
data) were used to establish existing
air quality at Perth Airport and
compared against the relevant airquality criteria. SO2 is not monitored
at CA, and so SO2 levels collected
at the South Lake (SL) monitoring
station were used because SL is the
closest monitoring station which
records SO2.

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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A summary of the comparison between collated air-quality data and relevant criteria is provided below in Table 14‑13.
Pollutant and
averaging time

2011

2012

2013

2014

2015

Criteria

CO, 8 hour max. (ppm)

1.5

0.9

0.9

0.7

1.2

9

No exceedances

NO2, 1 hour max. (ppm)

0.035

0.037

0.043

0.033

0.041

0.12

No exceedances

NO2, annual ave. (ppm)

Met[1]

Met[1]

Met[1]

Met[1]

0.006

0.03

No exceedances

PM10, 24 hour max.(µg/m3) 76.1,(1) 68.7,(4) 62.4,(1) 52.6,(1)

46.8

50

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

PM10, annual ave. (µg/m3)

16.2

16.8

PM2.5, 24 hour max. (µg/m3) 41.5,(1) 45.9(3)

Notes

15.4

17.4

16.7

25

No exceedances

22.6

39.3,(1)

30,(5)

25

Exceedances due to:
2012 - multiple events of smoke haze
2014 - bushfire
2015 - bush fires and prescribed burning
(excluded from assessment)
No sites in Perth met criteria in 2015

7

7.8

7.9

8.1

8.5

8

SO2, 1 hour max. (ppm)

0.044

0.039

0.044

0.051

0.037

0.2

SO2, 24 hour max. (ppm)

0.006

0.006

0.014

0.01

0.007

0.08

SO2, annual ave. (ppm)

0.001

0.001

0.001

0.001

0.002

0.02

O3, 1 hour max. (ppm)

0.077

0.098

0.103,(1)

0.1

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

O3, 4 hour max. (ppm)

0.063 0.086,(2) 0.075

0.08

Exceedances due to:
2012 – smoke induced
2015 – no exceptional circumstances

PM2.5, annual ave. (µg/m3)

0.101,(1) 0.091

0.073 0.084,(1)

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

[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.

Table 14‑13 Ground-based air-quality monitoring area for the New Runway Project as recorded at the Caversham
monitoring station
Source: Aurecon

Air quality around the Caversham
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 have satisfied relevant criteria
for at least the last five years.
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. Most
exceedances recorded over the last
five years occurred during summer
months, with no exceedances
recorded during winter months. No
exceedances of the annual averaging

period criterion for PM10 have been
recorded in the last five years. Over
the last two years the PM2.5 annual
averaging period criterion has
been exceeded at the Caversham
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 over the last
five years. All exceedances occurred
during summer.
In the last five years, maximum
values for PM10 and PM2.5 24hour 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 last five years.
Negligible difference in maximum
concentrations was observed for
pollutants SO2, CO and NO2.
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14.5.2.4 Existing Air Emissions

impacts for SO2 and CO are well
below the criteria at all receptors for
all averaging periods. Cumulative
impacts for PM10 and NO2 also satisfy
the limits for all averaging periods.
Air quality limits are exceeded for
the PM2.5 annual averaging period
only. This is because the background
concentration already exceeds the
limit. All incremental impacts satisfy
the limit.

It is apparent that emissions
from airport-related road traffic
dominate emissions of NOx and
TVOCs. The contribution from GSE
dominates emissions of CO, while the
contribution from APUs dominate
emissions of SO2, PM10 and PM2.5.
Emissions from operation of GSE,
APUs and aircraft in idle mode are
most significant for airport operations.

Assessment of existing (baseline) air
emissions is necessary to establish
current air impacts on receptors
and the airshed. An airshed is a
geographical area, in this case the
area surrounding the Caversham
monitoring location including the
NRP area, that shares a common
flow of air, with all parts of the area
being subject to similar conditions.
Air emission calculations used
activity data for current operations
during the baseline year. Relative
contributions from emission sources
are summarised in Table 14‑14 and
Figure 14‑8.

Maximum predicted incremental
air pollutant concentrations and
cumulative impacts at receptor
locations, using the 2016 summary
of air emissions described above, are
summarised in Table 14‑15. Cumulative

CO

SO2

NOx

The baseline air-quality index (AQI),
a universal index used for reporting
daily air quality, is also provided in
Table 14‑15, allowing assessment of
future scenarios.
PM10

PM2.5

TVOCs

Tonnes per Tonnes per Tonnes per Tonnes per Tonnes per Tonnes per
per year cent per year cent per year cent per year cent per year cent per year cent

Source type
GSE

95

49

12

13

1

19

1

14

1

14

5

11.1

APUs

18

9.0

24

26

4

80

3

47

3

48

1

3.4

Perth Airport fuel storage

0

0.0

0

0

0

0

0

0

0

0

<1

<0. 1

Stationary engines

<1

0.1

1

0.6

<1

<0.1

<1

0.6

0

0.6

<1

0.1

Cogeneration unit

2

0.8

11

12

0

0.9

1

8.2

0

8.4

<1

0.3

BP fuel storage

0

0

0

0

0

0

0

0

0

0

11

26.1

Road traffic

81

42

46

49

0

0.0

2

30

2

29

25

58.9

195

100

94

100

5

100

6

100

6

100

51

100

Total

Table 14‑14 Air emissions as tonnes per year for baseline operations
Source: Aurecon

Pollutant

Averaging
period

Maximum
Maximum
incremental receptor cumulative receptor
impact (µg/m3)
impact (µg/m3)

Limit
(µg/m3)

AQI

Air quality
Class

Receptor

10,000

11

Very good

R50

CO

8-hour

744

1,119

SO2

10-minute

245

278

712

39

Good

R4

1-hour

172

195

570

34

Good

R4

1-day

15

24

228

11

Very good

R57

1-year

2

8

60

13

Very good

R57

1-day

12

32

50

65

Good

R57

1-year

1.4

18

25

72

Fair

R57

1-day

12

22

25

88

Fair

R57

1-year

1.3

10

8

123

Poor

R57

1-hour

200

241

246

98

Fair

R4

1-year

12

24

62

39

Good

R57

Formaldehyde

1-day

1.8

n/a

44.0

4

Very good

R50

Benzene

1-year

0.02

n/a

9.7

0.24

Very good

R1

Benzo(a)pyrene

1-year

8.32E-05

n/a

0.0003

28

Very good

R1

Toluene

1-day

0.09

n/a

4,000

<0.01

Very good

R50

1-year

0.01

n/a

400

<0.01

Very good

R1

1-day

0.07

n/a

1188

<0.01

Very good

R50

1-year

0.01

n/a

950

<0.01

Very good

R1

PM10
PM2.5
NO2

Xylene

[1]

[1]

Cumulative impacts were not assessed for air toxic pollutants. Note: Refer to Table 14‑9 for receptor details.

Table 14‑15 Maximum predicted cumulative impacts at receptors
Source: Aurecon
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Figure 14‑8 Estimated emissions for airport related activities within the estate by activity type
Source: Aurecon
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14.5.3 Impact Assessment Operational
The results of the emission
calculations and air-dispersion
modelling for projected operational
scenarios on 2025 (day of opening)
and 2045 (20 years after day of
opening) is described below.

14.5.3.1 Opening Year – 2025
Air-dispersion modelling of typical
operations in 2025 was completed
using the assumptions outlined
previously.
As there are no differences in the
number of aircraft movements
between 2025 scenarios with and
without the NRP, there are no
differences in air-quality impacts
between scenarios in the opening
year. Similar to the assessment of
baseline impacts, receptors located

It is apparent that negligible
impacts are experienced for all
pollutants other than PM2.5 and NO2.
Although negligible impacts were
predicted for the annual averaging
period for PM2.5 and NO2, adverse
impacts were predicted for a
24-hour averaging period (PM2.5)
and a one-hour averaging period
(NO2). Exceedances were predicted
for the NO2 one-hour and PM2.5
24-hour averaging periods in 2025,
compared to no exceedances for
baseline conditions.
Exceedances of the one-hour NO2
limit (246 µg/m3) were predicted
at two on-site receptors, R4 (T3

Averaging
period

Maximum
incremental receptor
impact (µg/m3)

Limit
(µg/m3)

CO

8-hour

1,328

SO2

10-minute

373

1-hour

Pollutant

PM10
PM2.5
NO2

and T4 car park) and R57 (General
Aviation area). Concentrations at the
worst-affected receptor were shown
to exceed the NO2 one-hour limit for
six hours of the year. Exceedances
of the PM2.5 24-hour limit were also
predicted at these on-site receptors
(R4 and R57) as well as one offsite receptor (R50) which is an
industrial property on Great Eastern
Highway located to the north-west
of the estate. Concentrations at
the worst-affected receptor were
shown to exceed the PM2.5 24-hour
limit for ten days of the year. These
exceedances are summarised in
Table 14‑17. From assessment of
ground-level concentration contours,
a small off-site industrial area is
affected by exceedances. Impacts
for NO2 and PM2.5 were therefore
classified as moderate.

closest to the General Aviation area
and Terminal 3 and Terminal 4 are
typically most adversely affected.
Impacts due to operations in 2025
are summarised in Table 14‑16.

Baseline
AQI

AQI

Receptor

Impact significance

10,000

13

R50

11

Negligible

712

52

R57

39

Negligible

261

570

46

R57

34

Negligible

1-day

35

228

16

R57

11

Negligible

1-year

9

60

15

R57

13

Negligible

1-day

42

50

83

R57

65

Negligible

1-year

18

25

72

R57

72

Negligible

1-day

31

20

155

R57

88

Moderate adverse

1-year

10

7

140

R57

123

Negligible

1-hour

277

246

113

R57

98

Moderate adverse

1-year

34

62

54

R57

39

Negligible

Formaldehyde

1-day

1.79

44.0

4

R57

4

Negligible

Benzene

1-year

0.02

9.700

0.24

R57

0.24

Negligible

Benzo(a)pyrene

1-year

8.32E-05

0.0003

28

R57

28

Negligible

Toluene

1-day

0.09

4,000

<0.01

R57

<0.01

Negligible

1-year

0.01

400

<0.01

R57

<0.01

Negligible

1-day

0.07

1188

<0.01

R57

<0.01

Negligible

1-year

0.01

950

<0.01

R57

<0.01

Negligible

Xylene

Note: Exceedances of air quality limits (equivalent to an AQI of at least 100) are shown in bold.

Table 14‑16 Predicted air quality impacts at sensitive receptors in 2025 compared to baseline conditions
Source: Aurecon

Averaging period

Number of affected receptors

Maximum number of exceedances at
worst-affected receptor

NO2

1-hour

2

6

PM2.5

1-day

3

10

Pollutant

Table 14‑17 Predicted exceedances at receptor locations for 2025
Source: Aurecon
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The predicted air-quality impacts
at receptors correlate with groundlevel concentration contours, with
the areas of highest concentrations
and impacted receptors located
near Terminal 3, Terminal 4 and
the General Aviation area. Only a
small fraction of the affected area is
located outside of the estate. These
results demonstrate that APU and
GSE emissions strongly influence
compliance with criteria.

were predicted. Figure 14‑9 and Table
14‑19 show the results for 2045.

from the normal airport operations
and is proportional to the number of
aircraft movements.

The most-affected receptor
(considering impacts for all
pollutants and for with and without
NRP scenarios) is the on-site
receptor R57. At this receptor, APU
and GSE emissions from the General
Aviation area are most influential.
No exceedances of air-quality limits
were predicted at any other receptor
(both on-site and off-site). This
is an improvement compared to
predicted impacts for 2025, where
exceedances were expected at
several locations. This improvement is
likely due to the relocation of Qantas
from Terminal 3 and Terminal 4 to
Airport Central, which will happen in
this period; however, is independent
of the NRP. The total number of
exceedances predicted for the 2045
scenario is provided in Table 14‑19.

Those impacts that have been
modelled to exceed criteria in 2025 will
be considered as part of Perth Airport’s
overall environmental management.

14.5.3.2 20 Years Post-Opening
– 2045
Air-dispersion modelling of typical
operations predicted in 2045 was
completed. The scenario shows the
impact of air emissions from the new
runway 20 years from day of opening.

Table 14‑8 demonstrates that, in 2025
with or without the new runway,
operations of APUs is the biggest
contributor to annual emissions of
NO2, PM2.5 and PM10 with road traffic
being the second-largest.

For the 2045 scenario, adverse
impacts were predicted for a onehour averaging period (NO2), 24-hour
averaging period (PM10 and PM2.5)
and annual averaging period (PM2.5).
Exceedances of the limit for PM2.5
24-hour and annual averaging period,
and NO2 one-hour averaging period

With impacts being the same for
scenarios with and without the NRP
in 2025 this highlights that adverse
air quality impacts are due to
ground-based operations resulting
CO

SOx

NOx

PM10

PM2.5

TVOCs

t/
year

per
cent

t/
year

per
cent

t/
year

per
cent

t/
year

per
cent

t/
year

per
cent

t/
year

per
cent

GSE

123

62.2

16

16.2

1

15.1

1

13.0

1

13.2

6

18.4

APUs

31

15.4

42

43.4

6

84.3

5

58.7

5

59.5

3

7.6

Perth Airport fuel storage

0

0

0

0

0

0

0

0

0

0

<1

<0.1

Stationary engines

<1

0.1

1

0.6

<1

<0.1

<1

0.4

<1

0.5

<1

<0.1

Cogeneration unit

2

1.0

14

14.2

0

0.6

1

7.1

1

7.4

<1

0.5

BP fuel storage

0

0

0

0

0

0

0

0.0

0

0

11

32.9

Road traffic

42

21.4

25

25.5

0

0

2

20.7

2

19.5

14

40.5

Total

199

100

96

100

7

100

9

100

8

100

33

100

Source type

Table 14‑18 Air emissions as tonnes per year for New Runway Project opening-year operations
Source: Aurecon

Source type

CO

NOx

SOx

PM10

PM2.5

TVOCs

186

23

2

2

2

9

APUs

13

17

3

2

2

1

Perth Airport fuel storage

0

0

0

0

0

<1

Stationary engines

<1

1

<1

<1

<1

<1

Cogeneration unit

2

14

0

1

1

<1

BP fuel storage

0

0

0

0

0

11

Road traffic

58

34

0

3

3

20

258

89

4

8

7

42

GSE

Total

Table 14‑19 Airport air emissions as tonnes per year for operations 20 years post-opening, with the New Runway Project
Source: Aurecon
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300
258

Emissions (tonnes/year)

250

200

150

100

89
42

50

0

CO

NOx

4

8

7

SOx

PM 10

PM 2.5

TVOCs

Figure 14‑9 Estimated emissions (2045) for airport related ground-based operations by pollutant
Source: Aurecon

With NRP
Averaging Period

Number of Affected Receptors

Maximum number of exceedances
at worst-affected receptor

NO2

1-hour

1

6

PM2.5

1-day

1

14

Pollutant

Table 14‑20 Predicted exceedances at receptor locations for 2045 with the new runway
Source: Aurecon

For the 2045 scenario, exceedances
of the limit for PM2.5 24-hour and
annual averaging period, and NO2
1-hour averaging period were
predicted at R57. Receptor R57
is the General Aviation car park.
Air-quality impacts are limited to
this area for the 2045 scenario. The
most influential emissions are those
from APU’s and GSE. Regardless
of the construction of the NRP,
the predicted exceedances are
still expected to occur due to the
nature of APU and GSE usage in
the General Aviation area, whereas
operations at the terminals are
expected to transition to fixed
ground power, generating less
emissions. This area is not located
near large passenger terminals
and only a small amount of Perth
Airport’s total aircraft movements
occur at the General Aviation
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area. In considering the duration
of the averaging periods for the
exceedences, and that people are
unlikely to linger at the receptor
location,it is unlikely the general
public will experience adverse health
effects from the air quality impacts.
The likelihood and resulting risk of
air-quality impacts for each scenario
is determined in accordance with
the methodology described in
Section 8. Air-quality exceedances
were shown to occur in locations
where people do not typically linger,
and these predicted concentrations
are only expected during worstcase
dispersion conditions. The resulting
risk level of air quality impacts is
considered medium.
The modelling results for R57 are
shown in Table 14‑21.
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A comparison of the change from
day of opening in 2025 to 20 years
after opening results in a medium
risk rating, as shown in Table 14‑22.
The highest-rated impact for each
scenario is shown in bold.

14 Air Quality and Greenhouse Gas (Ground)

Change between baseline and 2045

Averaging
Period

Limit (µg/m3)

CO

8-hour

10,000

SO2

10-min.

712

1-hour

570

1-day

Pollutant

PM10
PM2.5
NO2

Baseline AQI

AQI

Receptor

Impact Significance

11

10

R57

Beneficial

39

67

R57

Negligible

34

59

R57

Negligible

228

11

15

R57

Negligible

1-year

60

13

15

R57

Negligible

1-day

50

65

82

R57

Minor adverse

1-year

25

72

77

R57

Negligible

1-day

20

88

153

R57

Moderate Adverse

1-year

7

123

158

R57

Minor Adverse

1-hour

246

98

132

R57

Moderate Adverse

1-year

62

39

55

R57

Negligible

Formaldehyde

1-day

44.0

4

4

R57

Negligible

Benzene

1-year

9.700

0.24

0.24

R57

Negligible

Benzo(a)pyrene

1-year

0.0003

28

28

R57

Negligible

Toluene

1-day

4,000

<0.01

<0.01

R57

Negligible

1-year

400

<0.01

<0.01

R57

Negligible

1-day

1188

<0.01

0.01

R57

Negligible

1-year

950

<0.01

<0.01

R57

Negligible

Xylene

Table 14‑21 Predicted air quality impacts at sensitive receptors in 2045 compared to baseline conditions
Note: Exceedances of air quality limits are shown in bold. Source: Aurecon

Pollutant
CO

SO2

PM10
PM2.5
NO2

Averaging
Period

Limit
(µg/m3)

Baseline
AQI

8-hour

10,000

11

2025 (with & without NRP)

2045 with NRP

AQI

Impact

AQI

Impact

13

Negligible

10

Beneficial

10-min.

712

39

52

Negligible

67

Negligible

1-hour

570

34

46

Negligible

59

Negligible

1-day

228

11

16

Negligible

15

Negligible

1-year

60

13

15

Negligible

15

Negligible

1-day

50

65

83

Minor adverse

82

Minor adverse

1-year

25

72

72

Negligible

77

Negligible

1-day

20

88

155

Moderate adverse

153

Moderate adverse

1-year

7

123

140

Negligible

158

Moderate adverse

1-hour

246

98

113

Moderate adverse

132

Moderate adverse

1-year

62

39

54

Negligible

55

Negligible

Formaldehyde

1-day

44.0

4

4

Negligible

4

Negligible

Benzene

1-year

9.700

0.24

0.24

Negligible

0.24

Negligible

Benzo(a)pyrene

1-year

0.0003

28

28

Negligible

28

Negligible

1-day

4,000

<0.01

<0.01

Negligible

<0.01

Negligible

1-year

400

<0.01

<0.01

Negligible

<0.01

Negligible

1-day

1188

<0.01

<0.01

Negligible

0.01

Negligible

1-year

950

<0.01

<0.01

Negligible

<0.01

Negligible

Toluene

Xylene

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

Moderate adverse

Moderate adverse

Likely

Likely

Medium

Medium

Table 14‑22 Impact significance classifications for each pollutant for 2025 and 2045 scenarios
Source: Aurecon
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The effect of vertical structures
(such as buildings and solid fences/
gates) separating airside and
landside zones on nearby air quality
has not been considered in this
study. Research has shown that
similar structures can improve air
quality at receptors located near
roads; termed the barrier effect as
shown in Figure 14‑10 (Baldauf et
al., 2008). Thus, it is likely a similar
effect will be observed at landside
receptors located near apron areas.
This assessment is considered
conservative as likely future industry
improvements to APUs and GSE
have not been considered. These
include development and use
of electric GSE and increasing
combustion engine emission
requirements. These factors could
potentially remove the predicted
exceedances of limits for PM2.5 24hour averaging period and NO2 onehour averaging period.
Preventing exceedance of the annual
averaging period limit for PM2.5 must
be an airshed-wide effort, given
current background levels exceed
the limit. Increased restrictions
on use of wood-fire heaters and
improvements to combustion
technology is expected to reduce
airshed ambient levels of PM2.5.

14.5.3.3 Health Effects Related to
Adverse Air Quality
Predicted cumulative concentrations
of all pollutants other than NO2, PM2.5
and PM10 are well below the criteria.
Predicted cumulative concentrations

Wind direction

of NO2, PM2.5 and PM10 are close to, if
not exceeding, the limits.

14.5.4 Impact Assessment Construction

A threshold concentration is yet
to be established below which
exposure to these pollutants does
not cause health effects. However,
reducing the concentration of
pollutants present in ambient air
will reduce the severity of potential
health effects.

Dispersion modelling was completed
using the modelling program
AERMOD and emission rates
detailed in Table 14‑8.

For the 2025 scenarios, exceedances
of the NO2 one-hour averaging
period were predicted at receptors
R4 (T3 and T4 Short Term Car
Park) and R57 (General Aviation
Car Park) and exceedances of the
PM2.5 24-hour averaging period
were predicted at receptors R4,
R50 (Great Eastern Highway
industrial Property) and R57.
Exceedances at R57 are predicted
for the 2045 scenario. Due to the
nature of activities conducted at
these locations, and the extended
duration of averaging periods for
these exceedances, it is unlikely that
the general public will experience
health effects from air quality
impacts. However, management
strategies,that attempt to reduce or
limit the use of emission generating
equipment should be in place to
ensure that persons working at
the identified locations are not
materially affected. It is likely
alternative technologies replacing
current emission generating
equipment will be in use by 2045,
however, this assumption cannot be
solely relied upon as a mitigator.

Trapped Pollutants

Noise
Barrier

Figure 14‑10 Illustration of the barrier effect on air quality,
commonly considered for roadside air quality
Source: Aurecon
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Maximum predicted concentrations
of PM10 demonstrate exceedances
of the 24-hour averaging period
air-quality limit for both incremental
and cumulative concentrations at
a number of on-site and off-site
receptors, despite application of
basic controls (i.e. water spraying).
No exceedances of the limit for the
PM10 annual averaging period were
predicted.
Maximum predicted concentrations
represent ground-level
concentrations resulting from
dispersion under worst-case, or
extreme, meteorological conditions.
The 99.9th percentile (or ninth
highest) predicted concentrations
are sometimes used in air-quality
assessments as they represent
dispersion under meteorological
conditions which, while not
extreme are still not favourable.
The 99.9th percentile groundlevel concentrations demonstrate
no exceedances at incremental
concentrations at receptor locations,
and exceedances for cumulative
concentrations for only four
receptor locations (including two
on-site receptors, R2 and R3). The
two affected off-site receptors
are R9 (child care centre) and
R41 (industrial site), both located
immediately to the east of the
estate. PM10 concentrations at these
receptors are predicted to be 62
µg/m3 and 59 µg/m3, respectively.
While these exceedances are
considered high adverse (using
the 99.9th percentile ground level
concentrations for the reasons
stated above) in terms of impact
significance, standard controls for
dust generated by construction
activities are expected to reduce the
residual risk of the impacts to low.
A summary of predicted air-quality
impacts due to construction
activities is presented in Table 14‑23.

14 Air Quality and Greenhouse Gas (Ground)

PM10 24-hour averaging
period, maximum ground-level
concentrations

PM10 24-hour averaging period,
99.9th percentile ground-level
concentrations

Cumulative concentration at most affected receptor

122

62

AQI at most affected receptor

244

124

Major adverse

High adverse

Number of receptors at which incremental
PM10 levels exceed limit

17

0

Number of receptors at which cumulative
PM10 levels exceed limit

37

4

Parameter

Impact significance

Table 14‑23 Predicted air-quality impacts resulting from construction activities
Source: Aurecon

14.5.5 Mitigation
Opportunities to reduce groundbased operational air quality
impacts relate to optimising the
use of GPUs, use of electrified GSE
and explore feasibility of alternative
fuels. Consideration of these and
other opportunities is part of
ongoing operational management
implemented by Perth Airport.
For risks identified as being medium
to high, additional mitigation
measures have been identified to
reduce the risk level where possible.

14.5.5.1 Construction
The CEMP will include standard
measures for the management of
dust during construction, including
watering where required.

Construction
Activity
Scrapers on
topsoil

Soil is naturally or artificially moist

Dozers on
material

None

Vehicles on
haul roads

Watering – 2 litres per square metre per hour

50

Watering – >2 litres per square metre per hour

75

Sealed or salt-encrusted roads

100

Water sprays

50

Wind breaks

30

Total enclosure

99

Primary earthworks (profiling/reshaping,
installation of drainage structures)

30

Rock armour and/or topsoil applied

30

Primary rehabilitation

30

Vegetation established but not demonstrated
to be self-sustaining

40

Secondary rehabilitation

60

Revegetation

90

Fully rehabilitated vegetation

100

Wind erosion
of stockpiles
and exposed
areas

Given exceedances are predicted for
both maximum and 99.9th percentile
ground-level concentrations for
the PM10 24-hour averaging period,
additional mitigation measures are
recommended.
These recommendations are listed
below in Table 14‑24, and can be
applied to other dust-generating
activities not evaluated in this
assessment to help mitigate dust
impacts. Prior to construction, an
air quality management plan will be
developed to manage these impacts.

Mitigation Measure

Emissions
Control
Effectiveness
(per cent)
50

Not
applicable

Table 14‑24 Potential mitigation measures to reduce construction dust impacts
Source: Aurecon
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14.6 Odour

14.6.2 Existing Condition

Odour can be an issue when
sensitive receptors are located close
to odour sources. It has the potential
to reduce the amenity of sensitive
receptors located both on and off
the estate.

The estate contains a number of
industrial properties, some of which
have the potential to produce
odour. When considering existing
odour conditions it is important to
also consider the effect of these on
surrounding properties.

14.6.1 Methodology
A qualitative assessment of
odour impacts for the estate has
been conducted. Baseline odour
conditions were understood by
reviewing Perth Airport’s complaints
register and understanding current
operations. Expected changes
in odour impacts due to NRP
operations in future years were
assessed by comparing current
and future activity levels. Although
fuel combustion is expected to be
the primary source of odour within
the estate, other activities such as
spray painting by tenants can create
odour impacts.

14.6.1.1 Assumptions
Quantitative methods such as
odour modelling and/or dynamic
olfactometry were not adopted for
the assessment of ground-based
odour. There are no significant odour
issues beyond the estate resulting
from the airport’s consumption and
storage of fuel.

The Perth Airport environmental
complaints register for the last five
years was reviewed to understand
existing odour issues. Since October
2012, Perth Airport recorded 14
complaints relating to odour.
Only one of these odour-related
complaints was associated with
fuel fumes, and was lodged in
2013. The majority of the odourrelated complaints were related to
odour produced from commercial
developments on the estate,
including the activities of spray
painting. Operations at these
facilities are not expected to be
affected by the NRP.
It is considered that current aviation
operations conducted at Perth
Airport do not result in odour issues.

Potential odour impacts due to
ground-based operations were
qualitatively assessed based on
activity locations and projected
changes in activity levels.
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14.6.3 Impact Assessment Operational
Operation of the NRP will result
in a greater number of annual
aircraft movements compared to
operation without the NRP. Use
of jet fuel, and the corresponding
emissions of TVOCs, is the odour
source most likely to result in
odour impacts and corresponds to
APU usage. Operation of the new
runway will also bring aircraft closer
to the estate’s eastern boundary,
potentially exposing off-site
sensitive receptors to ground-based
odour sources to which they were
previously not exposed.
The 2045 scenario with the NRP
has the most potential for creating
odour impacts at sensitive-receptor
locations because this scenario has
the most aircraft movements.
Despite the much larger number
of aircraft movements expected to
occur in 2045 compared to baseline
conditions, the amount of TVOCs
emitted from APUs is expected
to be similar due to greater use of
GPUs.
Increased future combustion of
diesel by airport GSE and the
associated emissions of TVOCs
is unlikely to create odour
impacts at sensitive receptors. As
shown in Table 14‑25, predicted
concentrations due to airport
ground-based operations are well
below criteria.

14 Air Quality and Greenhouse Gas (Ground)

2045 with NRP
Receptor Details

Airport and roads (µg/m3)

ID

Description

Type

Benzene

Benzo(a)pyrene

Toluene

Xylene

Air Toxics Investigation Level

9.7

0.0003

400

950

Maximum Concentration

0.023

8.3E-05

0.010

0.008

Sensitive

0.023

8.3E-05

0.0104

0.0080

R1

Ngala Early Learning Centre

R2

T1 Short Term Car Park

On-site

0.011

4.2E-05

0.0052

0.0040

R3

T2 Short Term Car Park

On-site

0.015

5.3E-05

0.0066

0.0051

R4

T3 and T4 Short Term Car Park

On-site

0.017

6.2E-05

0.0077

0.0059

R5

Mulberry Tree Child Care

Sensitive

0.004

1.3E-05

0.0017

0.0013

R6

Belmay East Pre-School Centre

Sensitive

0.003

9.9E-06

0.0012

0.0010

R7

Redcliffe Park

Community

0.003

1.0E-05

0.0013

0.0010

R8

Ollie Worrell Reserve

Community

0.002

6.7E-06

0.0008

0.0006

R9

Kids HQ Child care

Sensitive

0.002

8.6E-06

0.0011

0.0008

R10

Great Eastern Highway 1

Residential

0.006

2.1E-05

0.0026

0.0020

R11

National Lifestyle Villages Hillview

Sensitive

0.002

6.1E-06

0.0008

0.0006

R12

Aurora Entrance

Residential

0.002

7.7E-06

0.0010

0.0007

R13

Waterhall Road

Residential

0.002

8.0E-06

0.0010

0.0008

R14

Queens Road Arboretum

Community

0.003

1.1E-05

0.0014

0.0011

R15

Fleming Reserve

Community

0.002

5.6E-06

0.0007

0.0005

R16

Koel Court

Residential

0.003

9.2E-06

0.0011

0.0009

R17

Palmer Court

Residential

0.002

6.8E-06

0.0008

0.0006

R18

Central Avenue

Residential

0.011

3.9E-05

0.0049

0.0038

R19

Coolgardie Avenue

Residential

0.009

3.1E-05

0.0039

0.0030

R20

Middleton Park

Community

0.003

1.2E-05

0.0014

0.0011

R21

Coolbarro Lane

Residential

0.003

1.3E-05

0.0016

0.0012

R22

Hoskin Street

Residential

0.004

1.4E-05

0.0017

0.0013

R23

Pindi Court

Residential

0.002

7.0E-06

0.0009

0.0007

R24

Hatch court

Residential

0.001

4.9E-06

0.0006

0.0005

R25

Upwood Circuit

Residential

0.001

4.1E-06

0.0005

0.0004

R26

St Maria Goretti’s Catholic School

Sensitive

0.003

1.1E-05

0.0014

0.0011

R27

Redcliffe Primary School

Sensitive

0.005

1.7E-05

0.0022

0.0017

R28

Bulong Avenue

Residential

0.006

2.3E-05

0.0028

0.0022

R29

Anglican Church of Australia

Sensitive

0.002

7.6E-06

0.0010

0.0007

R30

Whiteside Street

Residential

0.003

1.2E-05

0.0015

0.0012

R31

Love Street

Residential

0.003

9.2E-06

0.0011

0.0009

R32

Guilfoyle Green

Residential

0.004

1.4E-05

0.0018

0.0014

R33

Forster Park

Community

0.002

8.4E-06

0.0010

0.0008

R34

Mack Place

Residential

0.001

4.6E-06

0.0006

0.0004

R35

Pioneer Park

Community

0.000

1.4E-06

0.0002

0.0001

R36

Maida Vale Road

Residential

0.001

3.6E-06

0.0004

0.0003

R37

Sultana Road West

Residential

0.001

3.6E-06

0.0004

0.0003

Table 14‑25 Predicted incremental and cumulative concentrations of volatile organic compounds at receptors for
a one-year averaging period, assessed against Air Toxics National Environment Protection Measure limits for 2045
ground-based operations with the New Runway Project
Source: Aurecon
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2045 with NRP
Receptor Details

Airport and roads (µg/m3)

ID

Description

Type

Benzene

Benzo(a)pyrene

Toluene

Xylene

Air Toxics Investigation Level

9.7

0.0003

400

950

Maximum Concentration

0.023

8.3E-05

0.010

0.008

R38

Nardine Close

Residential

0.001

3.2E-06

0.0004

0.0003

R39

Belgravia Street

Residential

0.003

1.0E-05

0.0013

0.0010

R40

Abernethy Road 1

Industry

0.005

1.9E-05

0.0024

0.0018

R41

Hudswell Road

Industry

0.003

1.1E-05

0.0013

0.0010

R42

Abernethy Road 2

Industry

0.002

7.5E-06

0.0009

0.0007

R43

Abernethy Road 3

Industry

0.001

4.8E-06

0.0006

0.0005

R44

Glassford Road

Industry

0.003

1.2E-05

0.0015

0.0012

R45

Onsite industry

On-site

0.017

6.3E-05

0.0079

0.0060

R46

Casella Place

Industry

0.001

3.5E-06

0.0004

0.0003

R47

Abernethy Road 4

Industry

0.001

3.4E-06

0.0004

0.0003

R48

Mustang Court

Residential

0.002

8.0E-06

0.0010

0.0008

R49

Worrell Avenue

Residential

0.002

6.8E-06

0.0009

0.0007

R50

Great Eastern Highway 2

Industry

0.008

2.8E-05

0.0035

0.0027

R51

Reid Street

Residential

0.002

7.3E-06

0.0009

0.0007

R52

Hyland Street

Residential

0.003

9.5E-06

0.0012

0.0009

R53

Peter Road

Residential

0.001

4.5E-06

0.0006

0.0004

R54

Citrus Grove

Residential

0.001

2.5E-06

0.0003

0.0002

R55

Gregory Street

Residential

0.002

7.1E-06

0.0009

0.0007

R56

Newburn Road

Residential

0.000

1.8E-06

0.0002

0.0002

R57

GA

On-site

0.016

5.8E-05

0.0072

0.0055

Table 14‑25 Predicted incremental and cumulative concentrations of volatile organic compounds at receptors for a oneyear averaging period, assessed against Air Toxics National Environment Protection Measure limits for 2045 groundbased operations with the New Runway Project (Continued)

Emissions from GSE are also well below road-traffic emissions within the estate. Emissions of TVOCs from traffic on
nearby roads external to the estate are also expected to be greater than the emissions from GSE. Considering no
odour issues have been identified from these other, more significant activities, odour impacts are unlikely.

14.6.4 Mitigation

14.6.5 Summary

14.7.1 Methodology

The following measures can be taken
to reduce the likelihood of odour
impacting on sensitive receptors:
•• enforce limits to APU usage, and
•• use alternative fuels.

The risk of odour impacts resulting
from construction and operation
of the NRP have been assessed as
being low, even without additional
mitigation measures.

Measures aimed at managing odour
will be addressed in the construction
environmental management plan
for the NRP. The contractor will be
required to outline management
measures and maintain a complaint
register, incorporating those related
to odour.

14.7 Greenhouse Gases

An international standard for
accounting and reporting of
greenhouse gas emissions has been
established by the greenhouse
gas protocol (WBCSD and WRI,
2004). The protocol sets out three
scopes of emissions (Scope 1, Scope
2 and Scope 3). These scopes
are necessary to enable accurate
emission calculations, prevent
two or more companies from
accounting for the same emissions,
and allow businesses to meet their
greenhouse-gas reduction goals.
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Greenhouse gases contribute to
climate change by trapping heat
in the earth’s atmosphere. Carbon
dioxide is the main greenhouse gas
and is released primarily by the
burning of fossil fuels and removed
from the atmosphere by plants.
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•• Scope 1 emissions are direct
greenhouse-gas emissions.
These emissions are produced
from sources that are owned or
controlled by the company (e.g.
combustion of fuel by airportowned airside vehicles).
•• Scope 2 emissions are electricityrelated indirect greenhouse gas
emissions. These emissions are
created from offsite generation
of electricity which is purchased
and consumed by the reporting
company. The Scope 2 emissions
are physically produced offsite, at
the electricity generation facility.
•• Scope 3 emissions are other
indirect greenhouse gas emissions.
These emissions are produced
by sources which are not owned
or controlled by the reporting
company but are a result of
the company’s activities (e.g.
combustion of fuel by aircraft).
Under the National Greenhouse and
Energy Reporting (NGER) Act 2007,
larger greenhouse gas-producing
companies within Australia are
required to calculate their Scope
1 and Scope 2 emissions for each
financial year. If the calculated
emissions exceed any of the
thresholds, their emissions must be
reported in more detail to the clean
energy regulator. Scope 3 emissions
are optional for reporting emissions.
However, for the purposes of this
impact assessment, Perth Airport’s
Scope 3 emissions include sources
such as the transfer of waste offsite,
operation of aircraft APUs, GSE by
airlines, and electricity purchased
offsite and consumed by tenants.
Operation of the NRP is expected

to affect such sources which makes
accounting for and reporting of
Scope 3 emissions necessary for the
impact assessment.

14.7.1.1 Operational Assessment
Criteria
Greenhouse gas emissions
calculations involve multiplication of
activity data with an activity-specific
emission factor. Emission factors
and calculation methods for general
emission sources are specified
under the National Greenhouse and
Energy Reporting (Measurements)
Determination 2008. The National
Greenhouse Accounts Factors (2015)
also specifies emission factors but
for a broader range of applications.
Greenhouse gas emissions were
quantified using the Airport Carbon
and Emissions Reporting Tool
(ACERT). ACERT allows calculation
of Scope 1, 2 and 3 greenhouse gas
emissions from airports based on
a number of user inputs relating to
annual fuel, electricity, heat and waste
usage. ACERT was developed by
Transport Canada, Airports Council
International, Zurich Airport, Toronto
Pearson Airport, and Tetra Tech, with
the intention to be used internationally.
It was considered necessary for this
assessment to first conduct a study
to ensure emissions are appropriate
for Australian airports and, more
importantly, Perth Airport.

produced by Perth Airport during
the financial year ending June 2016
which consisted of the following:
•• gaseous fuel combustion: for
operation of the cogeneration
plant, and for cooking, heating and
cooling,
•• liquid fuel combustion in moving
vehicles, both diesel and unleaded
petrol (ULP),
•• liquid fuel combustion in stationary
engines (diesel), and
•• electricity generated off the estate.
Documented quantities of
purchased electricity and
combusted fuel for the baseline
year were used as input values
for relevant entries in ACERT
and greenhouse gas emissions
calculated. As detailed in Table
14‑26, greenhouse gas emissions
for total carbon dioxide equivalent
(t CO2-e) emissions calculated using
ACERT were consistent with those
calculated for NGER reporting
purposes. Combustion of gaseous
fuel was the only emission source
for which the difference between
calculation methods was larger than
five per cent. This difference was
corrected by making the ACERT CO2
emission factor equivalent to that
used for NGER reporting. Corrected
emissions are shown in Table 14‑26.

14.7.1.2 Calibration
The Perth Airport 2015/2016 NGER
report was used for calibration
purposes. The report documents
Scope 1 (direct) and Scope 2
(indirect) greenhouse gas emissions

Greenhouse gas emissions (t CO2-e)
NGER report

ACERT

Per cent
difference

Corrected ACERT
emissions (t CO2-e)

Per cent
difference

8,430

9,183

+13

8,420

-0.1

Liquid fuel combustion in vehicles

465

466

+0.2

466

+0.2

Liquid fuel combustion on
stationary engines

27.0

27.8

+3.0

27.8

+3.0

18,600

18,600

0.0

18,600

0.0

NGER reported emission source
Gaseous fuel combustion

Purchased electricity

Table 14‑26 Comparison between National Greenhouse and Energy Reporting reported and Airport Carbon and
Emissions Reporting Tool calculated emissions
Source: Aurecon
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When calculating greenhouse gas
emissions in units of t CO2-e, the
correct global-warming potential
factor must be used. The global
warming potential is a relative
measure of the amount of heat
that a greenhouse gas traps in the
atmosphere. The global warming
potential factors within ACERT
were adjusted to match those
prescribed for reporting emissions
for the 2015/2016 financial year and
onwards, as per the Clean Energy
Regulator.
ACERT-calculated emissions of
methane (CH4) and nitrous oxide
(N2O) match less closely with the

NGER-reported emissions. This is
mainly due to a discrepancy in the
global warming potential factor
selected. The factor of CO2 is
one. For other greenhouse gases,
their global warming potential is
a factor which is applied to CO2
calculated emissions and enables
estimates of emissions for various
species including CH4 and N2O
which are most relevant for Perth
Airport’s emissions. Global-warming
potential factors used by NGER
determination, as per the NGER
Regulation, and ACERT are provided
in Table 14‑27.

Scope Emission Source

Greenhouse
Gas

NGER
Regulation

ACERT

CH4

25

21

N2O

298

310

Table 14‑27 Global warming potential
values used in greenhouse gas
emission calculations
Source: Aurecon

14.7.1.3 Construction Assessment
Criteria
Primary greenhouse gas emission
sources for each Scope (1, 2 and
3) resulting from construction of
the NRP were identified and are
summarised in Table 14‑28.

Explanation

1

Fuel combustion from construction equipment,
construction vehicles and generators

Refers to the direct emissions occurring from sources which
are controlled by the construction activities

1

Vegetation loss due to site clearing

Vegetation is considered a carbon sink and the carbon
sequestered in vegetation returns to the atmosphere on its
removal as direct emissions

2

Purchased electricity for construction equipment
and construction associated temporary buildings

Refers to the indirect emissions from generating electricity
by sources which are not owned by the builders, but such
electricity is used for construction activities

3

Embedded emissions from asphalt, concrete,
aggregates, steel and material transport

Refers to the indirect emissions from the production and
transport of raw materials used for construction activities

Table 14‑28 Construction greenhouse-gas emission sources identified
Source: Aurecon

As Scope 1 greenhouse gas emissions
are expected to dominate emissions
from construction activities, Scope
2 and Scope 3 emissions were not
considered further. Emissions from
fuel combustion for construction
vehicles and equipment, and
vegetation clearance were assessed.
An accurate estimate of the
amount of fuel to be combusted by
construction equipment was not
available; instead a literature review
was completed to understand likely
fuel requirements.

The primary source for these
estimates was the Environmental
Impact Statement (EIS) for the
Brisbane Airport New Parallel
Runway. This assessment assumes
construction of the new runway at
Perth will use similar equipment
to that used for Brisbane
Airport’s new runway, and usage
is directly proportional to the
scale of operations which can be
approximated using the area of
vegetation to be cleared.

The fuel quantities specified in the
Brisbane Airport EIS were based
on clearance of 361 hectares of
vegetation. Quantities scaled to
reflect required vegetation clearing
for Perth Airport (129 hectares of
good or better vegetation) are
presented in Table 14‑29, and were
used to estimate greenhouse gas
emissions. Emission rates specified
by Part 4, Schedule 1 of the NGER
Measurement Determination were
used to estimate greenhouse-gas
emissions from fuel combustion.

Quantity of Diesel
Combusted for Brisbane
Airport (kL)

Estimated Quantity of
Diesel Combusted for
Perth Airport (kL)

Energy Content
of Fuel (GJ/kL)

Emission Factor
(kg CO2-e/GJ)

Construction vehicles

48,000

17,100

38.6

69.9

Construction equipment

21,600

7,710

38.6

69.5

Source of Fuel Combustion

Table 14‑29 Estimated quantity of diesel combusted for completion of construction of the New Runway Project
Source: Aurecon

274

New Runway Project | Preliminary Draft Major Development Plan May 2018

14 Air Quality and Greenhouse Gas (Ground)

To determine greenhouse gas
emissions from vegetation clearance
it was necessary to understand the
type of vegetation to be cleared
– vegetation which has a higher
biomass is able to absorb more
greenhouse gases and will therefore
emit more greenhouse gas when
cleared. According to the Supporting
Document for Greenhouse Gas
Assessment Workbook for Road
Projects, Perth Airport is located
in an area where its Maximum
Potential Biomass Class is 50-100
dry matter per hectare (Class 2)
and the vegetation is defined as
Mallee, Acacia Woodland and
Shrubland (Transport Authorities
Greenhouse Group, 2013). According
to the same document, the mean
carbon stock for Class 2 vegetation
is 74 t CO2-e per hectare. This factor
was combined with the vegetation
clearance area to estimate emissions.
Assessment Period

14.7.1.4 Assumptions and
Modelling Inputs

Projection of Scope 1 and Scope 2
Emissions

Accurate accounting of greenhouse
gas emissions requires detailed
input data. This data was not
always available, meaning it was
necessary to make assumptions
regarding activity levels and
emission-source details based
on other sources of information,
including in-depth literature
reviews. Despite these limitations,
the assessment is considered
appropriate and consistent
with industry best practice.

a) Perth Airport Electricity
Consumption
Perth Airport’s forecast electricity
demand as well as the division of
electricity consumption (Perth Airport
usage versus tenant usage) for
each terminal was used for baseline
conditions. It was assumed that a
similar division would be observed
in 2025. However, by end 2025 it
is expected that Qantas will have
relocated to Airport Central and no
commercial air services will occur at
T3 or T4. Accordingly, for the 2045
assessment it is assumed that T3 and
T4 are used entirely by tenants. T1
usage was adjusted to account for the
relocation of Qantas from T3 and T4
and, as such, changes to usage will
be a consequence of future terminal
developments, not the new runway.
This data is detailed in Table 14‑30.

Terminal 1 (per cent)

Terminal 2 (per cent)

Terminal 3 (per cent)

Terminal 4 (per cent)

2025

36

12

22

100

2045

45

12

100

100

Note: Terminal 1 includes the new domestic terminal that will house the Qantas Group following consolidation.

Table 14‑30 Tenant electricity consumption for each terminal as a percentage of the terminal’s total consumption
Source: Perth Airport

b) Fuel Combustion for Perth
Airport Airside Vehicles
For assessment of fuel consumption
of Perth Airport vehicles in future
years, it was assumed that the
change in fuel consumption for
that year compared to baseline
conditions is proportional to the
increase in landing and takeoff cycles. This assumption is
considered conservative and is
appropriate in the absence of
more accurate data, considering
greenhouse gas emissions
from Perth Airport vehicle fuel
consumption are negligible
compared to other sources, especially
Perth Airport and tenant electricity
consumption, and also does not
consider uptake of electric vehicles or
use of biofuels.
Forecast gas consumption for
buildings and the cogeneration
plant was provided by Perth Airport
to assess greenhouse gas emissions
in future years. This consumption
is not considered to be affected by
operation of the NRP.

c) Fuel Combustion for
Stationary Engines
In the absence of more accurate
data, negligible increase in
emissions from stationary engines
was assumed for future years
compared to baseline emissions.
This assumption is considered
appropriate as greenhouse gas
emissions from stationary engines
for Perth Airport are negligible
compared to other greenhouse
gas emissions sources and it is
reasonable to assume future power
outages will occur at a similar
frequency. However, these changes
will occur as part of normal airport
operations and are not affected by
the new runway.
Solid Waste
Processing of Perth Airport’s solid
waste is a Scope 3 emission as all
processing is conducted off-estate.
The airport’s annual total solid
waste for the baseline year was
obtained from the 2015-2016 Waste
Report (Cleanaway, 2016) and 2016

Waste Generation and Source Audit
(APC, 2016). The quantity of waste
processed as industrial waste was
assumed equivalent to the waste
from service yards and workshops.
The remaining waste was assumed
municipal waste. Quantities are
summarised in Table 14‑31.
For assessment of future years,
it was assumed that the change
in waste is proportional to the
number of landing and take-off
cycles for that year. This assumption
is considered conservative, and
is appropriate in the absence of
more accurate data considering
greenhouse gas emissions from
waste disposal are negligible
compared to other sources,
especially Perth Airport and tenant
electricity consumption.
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Waste Weight (tonnes)
Waste type

2016

2025 with and without NRP

2045 with NRP

Industrial

3,100

4,040

6,077

Municipal

300

391

588

3,400

4,430

6,670

Total

Table 14‑31 Waste data used for greenhouse gas emissions calculations
Source: Aurecon

APUs
Calculation of greenhouse gas
emissions for APU usage requires
aircraft activity data in terms of
annual movements, breakdown of
movements by aircraft type, and
usage time.
Calculation of APU emissions using
ACERT can be completed using
either generic aircraft data, detailed
aircraft data, or total fuel consumed.
Sufficient data was only available for
the generic method.
It was necessary to separate
annual aircraft movements into
the following aircraft types for the
generic aircraft data option:
•• large long-haul,
•• medium medium-haul,
•• small small-to-medium haul,
•• regional short-haul,
•• business,
•• turboprop,
•• piston,
•• large helicopter, and
•• small helicopter.
Only the most common aircraft/route
types were adopted for classification
and are described below:
•• large aircraft movements are
equivalent to international
movements (17 per cent),

•• regional movements are equivalent
to general aviation movements
(12 per cent),
•• small, small/medium-haul
movements are equivalent to
movements with a maximum takeoff weight of less than 50,000
kilograms (26 per cent), and
•• medium, medium-haul movements
are equivalent to all remaining
movements (45 per cent).
The baseline distribution by aircraft
type was adopted for assessment
of future years on the basis that no
significant changes in aircraft fleet
are expected in the next ten to 20
years. This distribution is shown in
Table 14‑32.
An APU usage time of 60 minutes
per landing and take-off for aircraft
using T3, T4 and the General
Aviation area (as adopted for the
air quality assessment) was also
adopted for the greenhouse gas
assessment and is considered
conservative.
Tenant Electricity
The amount of electricity consumed
by tenants of the airport (94,900
MWh) was calculated as the total
electricity provided by South West
Interconnected System (SWIS)

(119,000 MWh), minus the difference
of Perth Airport’s monthly electricity
usage and that provided by the
cogeneration facility (24,400 MWh).
Perth Airport prepared forecast
electricity demand data (including
tenant contributions) for future
years.
In 2025, the number of aircraft
movements will be the same for
scenarios with and without the
NRP. The only significant difference
is airfield electricity consumption
with the NRP will be approximately
double that of the scenario without
the NRP.
Fuel combusted by tenants
Insufficient data was available to
allow calculation of greenhouse-gas
emissions from combustion of fuel
by tenants (e.g. for operation of GSE
and fleet vehicles, or generation
of heating or cooling). As this is
a Scope 3 emission source, and is
considered negligible compared to
other Scope 3 sources (particularly
electricity consumption by tenants
and Perth Airport), it has been
excluded from assessment.

Per Cent
of Total
Movements

2016

2025 with and without NRP

2045 with NRP

Large

17

22,500

29,400

44,100

Medium

45

59,600

77,700

117,000

Small

26

34,500

44,900

67,500

Generic
Aircraft Type

Regional
Total

Annual Movements

12

15,900

20,700

31,100

100

132,500

173,000

260,000

Table 14‑32 Aircraft-movement data used for greenhouse gas emissions calculations
Source: Aurecon
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14.7.2 Existing Condition
This section describes the current
condition of greenhouse gas
emissions in Western Australia and
Australia and details the primary
emission sources by industry.
Emissions for existing groundbased operations at Perth Airport
are also presented.

14.7.2.1 Existing Greenhouse Gas
Emission Inventories
Western Australia’s greenhousegas emissions inventory was last

documented for the year 2014. A
distribution of greenhouse-gas
emissions by sector is provided
in Figure 14‑11. It is evident that
the stationary energy (power
generation) sector produces the
most amount of greenhouse gas
emissions in Western Australia,
meanwhile the transport sector is
the second largest contributor.
Within the transport sector,
emissions are predominantly
attributed to road transport, as
shown in Figure 14‑12.

This data suggests that greenhouse
gas emissions from aircraft are
minor relative to Western Australia’s
complete emission inventory,
with emissions due to airport
operations contributing an even
smaller proportion. Major groundbased greenhouse gas-emission
sources for the airport are likely
to be stationary energy and road
transportation (including GSE and
other airside vehicles).

Railways, 4%
Other transportation, 1%
Navigation
(domestic) 2%

Waste
2%

Domestic
Aviation, 9%

Agriculture
10%
Industrial
processes, 7%
Fugitive emissions
from fuels, 6%

Transport
16%

Stationary energy
59%

Road transportation
85%

Figure 14‑11 Breakdown of greenhouse-gas emissions
by sector for Western Australia based on 2014 data

Figure 14‑12 Breakdown of Australia’s transport
greenhouse gas emissions based on 2014 data

Source: DEE, 2016[b]

Source: DEE, 2016[a]

14.7.2.2 Existing Airport
Emissions of Greenhouse Gases
To assess the impact of airport
operations on greenhouse gas
emissions upon completion of
the NRP, it was first necessary
to establish current greenhouse
gas emissions. Scope 1, 2 and
3 emissions were calculated as
summarised in Table 14‑33.

Perth Airport exceeded the NGER
reporting thresholds in 2016 with
baseline operations.

Table 14‑3 showed that the NGER
reporting thresholds for a ‘facility’
Scope

is 25,000 tonnes of CO2-e produced
in the reporting year and 100,000
tera joules of energy produced or
consumed.

Electricity purchased by Perth
Airport is the most significant
source of Scope 1 and Scope 2
emissions for baseline operations.
Scope 3 emissions are optional

for reporting purposes and not
controlled by Perth Airport. As
shown in Table 14‑34, Figure 14‑13
and Figure 14‑14, Scope 3 emissions
are the most significant contributor
to the airport’s total greenhouse
gas emission inventory. Emissions
produced by tenants, including
electricity purchased by tenants on
the estate, and operation of APUs
are the most significant greenhouse
gas emission sources.

Emission Source Controlled By

t CO2-e

Per cent of Total t CO2-e

1

Airport

8,920

7.0

2

Airport

18,600

14.6

3

Non-Airport

100,000

78.4

127,520

100

t CO2-e (Total)
Table 14‑33 Baseline greenhouse gas emissions for Perth Airport
Source: Aurecon
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Scope
1

Owner of
Emission
Source

Source

Airport

Combustion for airside vehicles

Fuel Type

Annual
Quantity

Units

ULP

51.7

kL

Diesel

127

kL

Annual
emissions
(t CO2-e)

CO2-e %

466

0.4

1

Airport

Combustion for building heating or
cooling, electricity generation

Natural gas

164,000

GJ

8,420

6.5

1

Airport

Combustion for stationary engines

Diesel

9,970

kL

27.8

0.02

8,920

7.0

18,600

14.5

Scope 2 Sub-total

18,600

14.6

Airport owned (Scope 1 and 2) Sub-total

27,500

21.6

Scope 1 Sub-total
2

Airport

Electricity purchased off-site

N/A

24,500

MWh

3

Tenant

Combustion for aircraft APU

N/A[2]

31,100

landing
take-off

18,500

14.5

3

Tenant

Combustion for aircraft engine run-ups

N/A

1,720

Run-ups

816

0.6

3

Tenant

Electricity purchased off-site

N/A

94,900

MWh

72,100

56.5

3

Off-site

Waste processing

N/A

3,400

tonnes

8,670

6.8

Scope 3 Sub-total

100,000

78.4

Total CO2-e emissions (tonnes)

128,000

100

Table 14‑34 Greenhouse gas emissions for baseline operations
Source: Aurecon

Total Scope 1 + 2 = 27,532

Total Scope 1 + 2 + 3 = 127,610

Scope 2 emission use Location-based Emissions Factor

Scope 2 emission use Location-based Emissions Factor

466.1

8,916.4

8,668.7
18,615.1

8,422.5

18,615.1

72,128.7

19,280.60

27.8

Aiport Airside Vehicles

Subtotal Airport Scope 1

Airport Electricity purchased (location-based)

Subtotal Airport Scope 2

Airport Emergency Generator

Tenant Aircraft APU & Engine Run-ups

Airport Buildings (gas/oil/coal)

Tenant Electricity Purchased Location-based
Off-site Process (Waste/Water)

Figure 14‑13 Estimated Scope 1 and 2 greenhouse-gas
emissions (tonnes) distributed by each source

Figure 14‑14 Estimated Scope 1, 2 and 3 greenhouse-gas
emissions (tonnes) distributed by each source

Source: Aurecon

Source: Aurecon
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14.7.3 Impact Assessment - Operational
This section describes the results of the greenhouse gas emission calculations for each operational scenario.

14.7.3.1 Opening Year – 2025
Greenhouse gas emission estimates for scenarios with and without the NRP during the opening year (2025) are
presented below in Table 14‑35. Quantities of Scope 1 and Scope 3 emissions are consistent between scenarios.
Scope 2 emissions are slightly higher with the NRP compared to the scenario without due to increased airfield
electricity consumption, which is mainly due to runway lighting.

Owner of
Emission
Scope
Source
1

Airport

With NRP
Source
Combustion for
airside vehicles

Fuel
Type

Units

ULP

kL

Annual Emissions
Quantity (t CO2-e)

Without NRP
CO2-e %

67.4

Annual Emissions
Quantity (t CO2-e)

CO2-e %

67.4
608

608

0.3

196,000

10,100

5.5

0.01

9,970

27.8

0.02

10,700

5.8

Sub-total

10,700

5.8

26,900

14.5

33,700

25,600

13.9

Scope 2 Sub-total

26,900

14.5

Sub-total

25,600

13.9

Airport owned (Scope 1 and 2) Sub-total

37,600

20.3

Sub-total

36,300

19.7

Diesel

1

Airport

Combustion for
building heating/ Natural
cooling, electricity
gas
generation

1

Airport

Combustion for
Diesel
stationary engines

kL

166

GJ

196,000

10,100

5.4

kL

9,970

27.8

Scope 1 Sub-total
2

Airport

Electricity
purchased off-site

N/A

0.3

MWh

35,500

166

3

Tenant

Combustion for
aircraft APU

N/A[2]

landing
take-off

31,100

32,600

17.6

31,100

32,600

17.7

3

Tenant

Combustion for
aircraft engine
run-ups

N/A

Run-ups

1,720

1,060

0.6

1,720

1,060

0.6

3

Tenant

Electricity
purchased off-site

N/A

MWh

94,900

104,000

55.8

94,900

104,000

56.2

3

Off-site

Waste processing

N/A

tonnes

3,400

10,800

5.8

3,400

10,800

5.9

148,00

79.7

Sub-total

140,000

80.3

186,000

100.0

Total

184,000

100

Scope 3 Sub-total
Total CO2-e emissions (tonnes)

Table 14‑35 Greenhouse-gas emissions for scenarios with and without the new runway in the opening year
Source: Aurecon
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14.7.3.2 20 Years Post-Opening – 2045
Estimates of annual greenhouse gas emissions for the scenario with the NRP 20 years post-opening are presented in
Table 14‑36.
The largest difference in emissions observed is Scope 3 emissions, resulting from APU usage and waste processing all
driven by the difference in aircraft movements.
With NRP

Owner of
Emission
Scope
Source
1

Airport

Source

Fuel Type

Units

Annual
Quantity

Combustion for airside
vehicles

ULP

kL

101,000

Diesel

kL

249,000

Emissions (t
CO2-e)

CO2-e %

914

0.4

1

Airport

Combustion for building
heating/cooling, electricity
generation

Natural gas

GJ

197,000

10,100

4.3

1

Airport

Combustion for stationary
engines

Diesel

kL

9,970

27.8

0.01

11,000

4.7

26,300

11.2

Scope 2 Sub-total

26,300

11.2

Airport owned (Scope 1 and 2) Sub-total

37,400

15.8

Scope 1 Sub-total
2

Airport

Electricity purchased off-site

N/A

MWh

34,700

3

Tenant

Combustion for aircraft APU

N/A[2]

landing
take-off

22,000

12,900

5.5

3

Tenant

Combustion for aircraft
engine run-ups

N/A

Run-ups

1,290

1,600

0.7

3

Tenant

Electricity purchased off-site

N/A

MWh

221,000

168,000

71.1

3

Off-site

Waste processing

N/A

tonnes

6,660

16,300

6.9

Scope 3 Sub-total

199,000

84.2

Total CO2-e emissions (tonnes)

236,000

100

Table 14‑36 Greenhouse-gas emissions for scenarios with and without the new runway in 2045
Source: Aurecon
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14.7.3.3 Summary of Operational Greenhouse Gas Impacts
A summary of greenhouse-gas emissions for each modelled operational scenario is provided in Table 14‑37. Annual
emissions are compared against baseline emissions and projected national transport emissions to understand the
significance of the quantity of emissions.
Greenhouse Gas Emissions, t CO2-e
Scope 1

Scope 2

Scope 3

Airport
Emissions
(Scope 1&2)

8,920

18,600

100,000

27,500

2025 without NRP

10,700

25,300

148,000

36,000

2025 with NRP

10,700

26,900

148,000

2045 with NRP

11,100

26,300

199,000

Scenario
2016

GHGIfuture[1]
Relative to
GHGIbaseline
Significance

Likelihood

Risk

1.19

Minor adverse

Possible

Low

37,600

1.23

Minor adverse

Possible

Low

37,400

1.16

Minor adverse

Possible

Low

GHGI = Sum of Perth Airport Scope 1 and Scope 2 emissions as a ratio of emissions from Australia’s transport sector for that year.
Therefore, adverse impacts are experienced if Perth Airport’s contribution increases.
[1]

Table 14‑37 Operational greenhouse gas emissions for all scenarios assessed
Source: Aurecon

Greenhouse gas emissions resulting
from airport operations (the sum
of Scope 1 and Scope 2 emissions)
increase in 2025 for both scenarios
(with and without the NRP),
which is mostly due to increased
electricity consumption. Electricity
consumption in 2025 is higher than
the baseline year for both scenarios
due to increased ground power
unit (GPU) and baggage make-up
area usage, as well as increased
demand for operation of Perth
Airport buildings. Therefore, the
main increases in greenhouse gas
emissions are a result of airport
operations and consolidation.
Compared to 2025 levels, airport
greenhouse gas emissions in 2045
are reduced but still remain above
baseline levels. The reduction in
emissions in 2045 relative to 2025
levels is due to expected operational
changes involving the Qantas
relocation to Airport Central.

In all future scenarios, greenhouse
gas emissions are higher than
baseline conditions. However,
impacts for scenarios in 2025
with the NRP are not significantly
different to those without the NRP.
Maximum impacts for scenarios with
and without the NRP are classified
as minor adverse.
Airport greenhouse-gas emission
estimates are conservative and
do not consider the effect of
future uptake of electric vehicles
or biofuels, or implementation of
additional renewable energy sources
or similar abatement measures.
It is likely that the Perth Airport
will implement some measures,
but these were excluded from
assessment as Perth Airport has
not definitively decided on the
measures to adopt and the extent
to which they will be implemented.
Because the majority of the estate’s
greenhouse-gas emissions result
from electricity consumption,

and greenhouse-gas emissions
are similar for scenarios with and
without the runway, it is expected
that implementation of abatement
measures will have a similar impact
on each scenario.
Impacts from Perth Airportcontrolled greenhouse gas emissions
(Scope 1 and Scope 2) for groundbased operations are classified
as minor adverse for most future
scenarios assessed. However, annual
emissions remain minor (below 0.04
per cent) relative to Australia’s total
transport emissions for all scenarios.
Scope 3 emissions demonstrate that
emissions from airport operations
are much lower than those produced
by tenants. Scope 3 emissions are
not controlled by Perth Airport and
so were not assessed. Risk ratings
for greenhouse gas impacts of each
scenario are provided in Table 14‑37.
The risk of greenhouse gas impacts
for all scenarios is low.
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14.7.4 Impact Assessment - Construction
Greenhouse gas emissions from construction activities are
expected to be emitted over a period of approximately
four years and are summarised in Table 14‑38. Annual
emissions are approximately 13,600 t CO2-e. The impact
assessment for the construction period is summarised
in Table 14‑39. Negligible impacts are expected to result
from construction greenhouse gas emissions.

Construction activity
Diesel combustion by construction
vehicles and equipment
Vegetation clearance
Total

Greenhouse Gas
Emissions (t CO2-e)
44,800
9,540
55,340

Parameter

Units

Value

Annual construction
greenhouse gas emissions

t CO2-e

13,600

GHGIconstruction (annual
construction emissions
relative to 2025 annual
transport sector emissions)

per cent

0.01

GHGIbaseline

per cent

0.03

GHGIconstruction relative to
GHGIbaseline

0.3

Significance of impact

Negligible

Table 14‑39 Impact assessment of construction
greenhouse gas emissions
Source: Aurecon

Table 14‑38 Estimated total greenhouse gas emissions
resulting from construction activities over the four-year
construction period
Source: Aurecon

14.7.5 Mitigation
14.7.5.1 Operational
Greenhouse Gas
Relevant abatement measures
for reduction of Perth Airport’s
emissions are detailed below.
Perth Airport already operates a
cogeneration plant that reduces the
Scope 2 emissions. Implementation of
additional abatement measures will
allow Perth Airport to reduce impacts
from greenhouse gas emissions.
Beyond Perth Airport’s emissions,
Perth Airport also has an opportunity
to influence tenant’s emissionsproducing activities and reduce
Scope 3 emissions from tenants’
ground-based operations. These
measures are also detailed below.

14.7.5.2 Additional Mitigation
To limit greenhouse gas emissions
of all emissions scopes, the
following mitigation measures will
be investigated during the NRP
operations phase:
•• modernise fleet vehicles to use
alternative fuels (i.e. compressed
natural gas, hydrogen, or electric),
•• modernise fleet vehicles to
include/increase use of vehicles
which employ the latest and most
efficient combustion technology,
•• provide education to Perth Airport
employees on fuel conserving
driving techniques,
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•• use of ‘smart’ and energy efficient
technologies including LED
(light-emitting diode) lighting and
natural lighting,
•• adopt renewable energy sources
where practicable for generation,
use or purchase of electricity,
heating and cooling,
•• provide education to tenant staff
who control GSE and other motor
vehicles on fuel conserving driving
techniques,
•• increase the availability of GPUs,
•• impose a limit of APU operation
time,
•• optimise the layout of aprons and
associated roadways to reduce the
distance GSE vehicles are required
to travel,
•• work with relevant authorities to
improve public transportation for
airport passengers,
•• encourage use of alternatively
fuelled passenger vehicles (i.e.
electric) to and from the airport,
including provision of recharge
stations and priority parking and/
or queueing lanes, and
•• implement a site-wide solid-waste
management program that reduces
volumes of waste going to landfills.
Implementing these measures
will reduce the quantity of
carbon emissions produced
from combustion of fossil
fuels, reduce the quantity of
coal or gas-electricity needing
to be purchased; reduce the

New Runway Project | Preliminary Draft Major Development Plan May 2018

quantity of carbon emissions
produced from combustion
of fossil fuels; and reduce the
quantity of carbon emissions
produced from transporting and
disposing of waste off-site.

14.7.5.3 Construction
Greenhouse Gas
Prior to construction, a CEMP
including greenhouse gas
management, will be prepared.
To limit greenhouse gas emissions
of all emissions scopes, the
following mitigation measures will
be considered during the NRP
construction phase:
•• use of solar, or other renewable
energy sources, to power site
equipment,
•• organising and scheduling of
construction activities to minimise
fuel consumption of site vehicles
and equipment,
•• use of biodiesel in-place of
standard diesel (to be considered
in line with manufacturer
recommendations),
•• minimising construction materials,
•• use of materials with lower
emissions intensity (including
recycled materials such as crushed
recycled concrete), and
•• selection of material supplier to
consider minimising distance
between source and site.

14 Air Quality and Greenhouse Gas (Ground)

14.8 Summary of Impacts
A summary of the impact assessment, including consideration of additional mitigation measures, is provided in
Table 14‑40. It is evident that with implementation of additional mitigation measures, all risks associated with
construction and operation of the NRP are rated either very low, low or medium.
Initial Assessment
Impacting
Process

Impact
Detail

Project
Phase

Standard
Mitigation

Ground-based
operations (2025
with and without
NRP, and 2045
with NRP)

Greenhouse gas
emissions are
excessive and
do not reflect
project changes
in emissions
for Australia’s
transport sector,
contributing to
global warming

Operation

None identified

Ground-based
operations (all
scenarios)

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

None identified

Construction
dust-generating
activities

Construction
activities

Residual Assessment

Significance/
Consequence Likelihood

Initial
Risk

Additional
Mitigation

Residual
Significance Likelihood Risk

Minor Adverse Possible

Low

No additional
mitigation
measures
identified

Negligible

Unlikely

Very
low

No additional
mitigation
measures
identified

Excessive levels
Construction Dust management
of dust generated
as part of the CEMP,
resulting in
including watering
complaints and
adverse air-quality
impacts

High Adverse

Possible

Medium Increased
Minor
levels of
Adverse
watering,
sealed roads,
covers on
exposed areas
and stockpiles

Excessive
Construction None identified
emissions of
greenhouse gases
are produced
by Perth Airport
during this period,
contributing to
global warming

Negligible

Possible

Low

Possible

Low

No additional
mitigation
measures
identified

Table 14‑40 Summary of impacts, risks and mitigation measures - air quality and greenhouse gas
Source: Perth Airport
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14.9 Conclusion
An assessment was conducted
of air quality and greenhouse gas
for existing and predicted future
ground-based conditions at Perth
Airport, including construction
impacts. Establishment of baseline
conditions was necessary to allow
quantitative assessment of groundbased air and greenhouse gas
impacts due to construction and
operation of the NRP.
A baseline year of 2016 was
adopted for this study, with
assessment of future operational
scenarios: expected opening
year (2025) with and without the
operation of the NRP and 20 years
post-opening (2045). A range of
activity data and corresponding
emission factors was collated to
calculate greenhouse gas and
air emissions for each scenario.
Air dispersion modelling was
conducted based on operations
considered to represent typical
daily activities.
From the assessment of operational
greenhouse gas emissions, it is
apparent that current emissions
exceed the NGER reporting
threshold. Impacts for all future
scenarios are classified as minor
adverse or negligible due to the
contribution of Perth Airport’s
emissions relative to national
transport emissions. The only
scenario whereby operation of
the NRP was shown to produce
a difference in greenhouse gas
impacts was 2045, where minor
adverse impacts occur with the NRP.

Operational odour impacts for the
NRP were considered qualitatively
by analysing emissions of TVOCs,
particularly emissions from
combustion of jet fuel by APUs. It is
considered unlikely that operation of
the NRP will create odour impacts
as combustion of jet-fuel by APUs is
expected to be lower in future years
compared to current levels due to
increased use of GPUs.
Construction impacts for air
quality and greenhouse gases
were also assessed. Results
obtained from air dispersion
modelling demonstrate that, unless
suitable mitigation measures
are implemented, high adverse
impacts are possible resulting in a
medium risk identified. Although
negligible impacts are anticipated
for construction greenhouse
gas emissions, greenhouse gas
mitigation measures will be
implemented wherever possible
during construction to minimise
greenhouse gas emissions from
construction and, therefore,
the impact of the NRP on the
environment.

Emissions of operational air
pollutants for baseline conditions
do not result in exceedances of
air-quality limits at any sensitive
receptor (on-estate and offestate). From assessment of
future operational scenarios, some
exceedances of the PM2.5 24-hour
and NO2 one-hour limit were
predicted in 2045 at one receptor,
which is located on-estate near the
General Aviation area. However,
these exceedances were found to
be due to activity in this area rather
than due to the new runway.
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