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Acknowledgement of Country

We acknowledge the Traditional Owners of the land upon which we live and work throughout Western
Australia, and pay our respects to their Elders past and present.

We recognise the practice of intergenerational care for Country and its relevance to our work as water
and environmental managers.

We seek to listen, learn and genuinely engage and build strong partnerships. We aim to provide
sustainable opportunities for Aboriginal people within our workforce and through our business.

Working with the community, we move forward with a shared commitment to protect and conserve
Country for future generations, recognising Country is a term used by Aboriginal people to describe
the lands, waterways and seas to which they are intrinsically linked, and to which their wellbeing, law,
place, custom, language, spiritual belief, cultural practice, material sustenance, family and identity
belong.

Disclaimer

This document has been published by the Department of Water and Environmental Regulation. Any
representation, statement, opinion or advice expressed or implied in this publication is made in good
faith and on the basis that the Department of Water and Environmental Regulation and its employees
are not liable for any damage or loss whatsoever which may occur as a result of action taken or not
taken, as the case may be in respect of any representation, statement, opinion or advice referred to
herein. Professional advice should be obtained before applying the information contained in this
document to particular circumstances.

This publication is available at our website www.wa.gov.au/dwer
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Summary

Western Australia (WA) is a signatory to the National Environment Protection (Ambient Air Quality)
Measure (AAQ NEPM) and is required to report annually on the results of air quality monitoring
undertaken by the Department of Water and Environmental Regulation (the department). This report
has been prepared to comply with these AAQ NEPM reporting requirements.

During 2022, the department was responsible for the operation and maintenance of 16 air quality
monitoring sites in WA. Ten of these sites — Armadale, Caversham, Duncraig, Mandurah, Quinns
Rocks, Rolling Green, Rockingham, South Lake, Swanbourne and Wattleup — are within the Greater
Perth region. There are six regional sites in Albany, Bunbury, Busselton, Collie, Geraldton and
Kalgoorlie.

Due to changing land use, Wattleup was decommissioned in February 2023. A new site in the region
is being actively sought.

This report is based on the AAQ NEPM registered on 26 May 2021 and available at
www.legislation.gov.au/Details/F2021C00475.

During calendar year 2022, the AAQ NEPM 8-hour average ozone standard and goal was not met at
Rockingham due to unknown causes, and the 1-hour average nitrogen dioxide standard and goal was
not met at Quinns Rocks due to smoke from a local burn.

The AAQ NEPM goal for 1-day average PMio particles was not met at:

e Collie
e Mandurah
e Quinns Rocks.

The AAQ NEPM goal for 1-day average PM2s particles was not met at:

e Albany

e Busselton

e Caversham

e Collie

e Kalgoorlie

e Quinns Rocks.

The AAQ NEPM annual average standard for PMzs was not met at:

e Busselton
e Collie
e Quinns Rocks.

The AAQ NEPM annual average standards were met for nitrogen dioxide and sulfur dioxide.

Across all monitoring sites, there were 128 AAQ NEPM standard exceedances in 2022, comprising
one ozone exceedance, one nitrogen dioxide exceedance, 34 exceedances of the 1-day PMao
standard made up of 24 exceptional events and 10 assessable events, and 92 exceedances of the 1-
day PM2s standard made up of 62 exceptional events and 30 assessable events.

Of the 86 PM1o and PM:s particle exceedances that were classed as exceptional events:

e 79 were due to prescribed burning activities
e six were due to bushfires
e one was due to windborne dust.

These ‘exceptional event’ exceedances are not included in the AAQ NEPM goal assessment, in
accordance with AAQ NEPM protocols.

Department of Water and Environmental Regulation
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Kaartdijin Noongar - Whadjuk Noongar
calendar

The First Nations people of Australia are the world’s oldest continuous culture. Within WA there are
more than 200 nations made up of many distinct language groups, each with their own culture,
customs, languages, laws and a rich and deep understanding of the land and its seasons. Many of the
air quality sites operated by the department are located within the Noongar Nation® which
encompasses most of the south-west of Western Australia. This region has seasons which, unlike the
conventional western classification, have six distinct seasonal periods.2

The seasons referred to in the calendar follow the Whadjuk Noongar perspective from a Swan Coastal
Plain point of view.

Commencing in December and January, Birak represents the initial season, characterised by
scorching heat, aridity, and customary controlled burning practices employed for land management.
Following is Bunuru, encompassing February and March and featuring relentless heat, clear skies,
and the gradual depletion of water sources. This period has an increased focus on coastal activities
and fishing endeavours.

The arrival of April and May heralds Djeran, a season marked by cooler temperatures and the onset of
autumn. It is a time of fertility and regeneration, as flora and fauna prepare for the forthcoming winter.
Occupying June and July, Makuru encapsulates the coldest and wettest phase of the year, prompting
gatherings and feasts centred around the abundance of seasonal sustenance. Djilba follows, spanning
from August to September, during which milder temperatures, lengthening daylight, and the
blossoming of wildflowers permeate the landscape. This stage signifies birth and growth, with various
creatures nurturing their young.

Lastly, Kambarang, encompassing October and November, presents a season of warmth and
extended daylight hours. The vibrant display of colourful blooms serves as a backdrop for activities
like hunting, gathering, and cultural festivities.

These six Noongar seasons exemplify the profound interconnection between the Noongar people and
their environment, elucidating their intricate knowledge of natural cycles and the imperative of
harmonious coexistence with the natural world.

The ozone minimum and carbon monoxide maximum in most years occur in Makuru when cold and
wet conditions predominate, and wood heaters are in use. Birak and Bunuru bring the hot and sunny
conditions conducive to the photochemical formation of ozone.

1 Please be aware that there are different ways to spell Noongar (e.g. Nyungar, Nyoongar, Noongah) and
Noongar words. Noongar language, as all traditional languages in Australia, is an oral language. Throughout
this calendar, we have maintained the spelling as Noongar, and we respectfully include all people in the
south-west.

2 Bureau of Meteorology Indigenous Weather Knowledge

2 Department of Water and Environmental Regulation
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Whadjuk Noongar six season temperatures

1990 to 2022
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Figure S2-1 Wadjuk Noongar six season temperatures 1990 to 2022

Whadjuk Noongar six season rainfall
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Figure S2-2 Wadjuk Noongar six season rainfall 1990 to 2022
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Whadjuk Noongar six season ozone
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A. Monitoring summary

This section summarises pollution data collected from each air quality monitoring site.

A.1 Current monitoring sites

The department’s urban monitoring network shown in Figure A1 was originally designed for the
purposes of the Perth Photochemical Smog Study, the Perth Haze Study and the management of
pollutants in the Kwinana area.

The then Commonwealth Scientific and Industrial Research Organisation (CSIRO) Division of
Atmospheric Research provided advice on monitoring site locations for the two studies. The network’s
design was based on the knowledge of emissions sources, pollutant chemistry and meteorological
features.

More recently, new urban sites have been established at Armadale and Mandurah. The Armadale site
was located to capture particle plumes in the south-east metropolitan region, while Mandurah was
located to capture particles and photochemical smog development in the Peel region. Regional
monitoring sites (Figure A2) at Bunbury, Busselton, Collie and Albany were established to monitor
smoke from prescribed burns. The Geraldton site was established in the mid-west of the state to
monitor windblown crustal material and smoke from bushfires, prescribed burns, agricultural stubble
burning and wood-fired home heaters. The Kalgoorlie site was established to monitor particles from
windblown crustal material and smoke, and sulfur dioxide from industry.

Tables Al to A8 present summaries of site locations, monitoring methods and other information
relating to the monitoring network including air quality standards.

6 Department of Water and Environmental Regulation
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Table A1 Monitoring sites, air pollutants measured and periods of operation
Monitoring site CO Os NO: SO; PMao PMzs
Albany 07/2006 to  10/2021 to
present present
Armadale 07/2020to  07/2020 to
present present
Bunbury 06/1999 to  04/1997 to
present present
Busselton 05/2020to  11/2006 to
present present
Caversham 08/1993to 11/1989to 09/1990 to 01/2004 to 03/1994 to
present present present present present
Collie 02/2008to  10/2021 to
present present
Duncraig 08/1995 to 08/1995 to 06/1996 to  01/1995 to
present present present present
Geraldton 09/2005to 01/2019 to
present present
Kalgoorlie 12/2017 to 12/2017to 12/2017to 12/2017 to
present present present present
Mandurah 10/2019to 10/2019to 10/2019to 10/2019to 10/2019to
present present present present present
Quinns Rocks 11/1992to  11/1992 to 04/2020to  07/2006 to
present* present* present present*
Rockingham 12/1995t0 12/1995to 07/1988 to
present present present
Rolling Green 01/1993to  01/1993 to
present present
South Lake 03/2000to 03/2000to 03/2000to 03/2000to 03/2000to 04/2006 to
present present present present present present
Swanbourne 01/1993to 03/1993 to
present present
Wattleup 01/1988 to
02/2023

*The Quinns Rocks site was decommissioned in March 2017 and re-established at a new location in April 2020

Department of Water and Environmental Regulation
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Table A2 Monitoring site descriptions
Site Description
Albany Large rural town 380 km south-south-west of Perth with medium-density housing.
Armadale South-east metropolitan site 22 km south-east of Perth with medium-density

housing and moderate traffic flow. The site is 200 m east of the Tonkin Highway,
a main north—south arterial road carrying about 27,000 vehicles daily.

Bunbury Large rural town 145 km south of Perth with medium-density housing.
Busselton Small rural town 185 km south of Perth with medium-density housing.
Caversham Semi-rural north-east metropolitan suburb in the Swan Valley — a grape-growing

region next to the Perth foothills — 14 km north-east of the Perth CBD. The region
mainly comprises low-density housing and paddocks. Some brick manufacturing.

Collie Small rural town within a forested region 152 km south of Perth with medium-
density housing and typical traffic flows. Coal mining and power-generation
industries.

Duncraig North metropolitan suburb 16 km north-north-west of the Perth CBD with

medium-density housing and moderate-to-high traffic flows. The site is 200 m
west of the Mitchell Freeway, a main north—south arterial road carrying about
98,000 vehicles daily.

Geraldton Large rural town 377 km north of Perth in the mid-west with medium-density
housing.
Kalgoorlie Large rural town 500 km east-north-east of Perth in the goldfields with a dry

climate and medium-density housing.

Mandurah City on the south-west coast of WA, 70 km south of Perth. It is the state's second-
largest city and has a Mediterranean climate. The site is about 100 m from the
coast and is affected by marine aerosols during westerly winds.

Quinns Rocks Outer-north coastal suburb 35 km north of Perth with medium-density housing.

Rolling Green Outer-east rural suburb 56 km north-east of Perth with low-density rural housing
and low traffic flows. The closest road is 80 m east of the site with 3,200 vehicles
per day.

Rockingham South-coastal site 35 km south of Perth with medium-density housing and typical

traffic flows, situated adjacent to the southern border of the Kwinana Industrial
Area. A major arterial road carrying 34,700 vehicles per day runs 1 km east of the
site.

South Lake South-east metropolitan site 17 km south of Perth with medium-density housing
and moderate-to-high traffic flows. The site is 1.6 km west of the Kwinana
Freeway, a main north—south arterial road carrying about 87,000 vehicles daily
and is 4 km north-east of the northern border of the Kwinana Industrial Area.

Swanbourne An inner-coastal site on coastal sand dunes 9 km west of the Perth CBD, and
150 m west of a major north—south arterial road carrying about 27,200 vehicles
per day.

Wattleup A south metropolitan site 25 km south of Perth within a defined buffer area for the

Kwinana Industrial Area. Surrounding land uses are retail outlets and market
gardens. The site was decommissioned in early 2023.

10 Department of Water and Environmental Regulation
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Table A3 Monitoring site classification

Site CO O3 NO:2 SO2 PMio PM2s
Albany PIT  PIT
Armadale P/T P/T
Bunbury P/T P/IT
Busselton DWER DWER
Caversham DWER P/T P/T P/T P/T
Collie DWER DWER
Duncraig P/T DWER P/T P/T
Geraldton P/IT P/IT
Kalgoorlie M P/T P/T P/T
Mandurah P/IT P/IT P/T P/IT P/IT
Quinns Rocks DWER DWER DWER DWER
Rolling Green DWER DWER

Rockingham DWER DWER DWER

South Lake P/T P/T P/T P P/T P/T
Swanbourne P/T P/T

Wattleup DWER

Key

P Performance monitoring site

T Trend performance monitoring site

M Campaign monitoring

DWER Instrument will be maintained by the department

Table A4 Screening procedures to demonstrate if monitoring is required

Nomior " oommpmedies

monitoring location (with no significant deterioration expected over 5-10 years).

B Use of historical data within a region which will contain one or more GRUB monitoring sites to
demonstrate the full number of sites is not required, either to detect exceedances or gain a more
representative depiction of pollutant distribution.

C Use of modelling within a region which will contain one or more GRUB monitoring sites to
demonstrate the full number of sites is not required, either to detect exceedances or gain a more
representative depiction of pollutant distribution.

D In a region with no performance monitoring, use of validated modelling with detailed and reliable
estimates of emissions and meteorological data.

E In a region with no performance monitoring, and in the absence of emissions and detailed
meteorological data, use of generic model results based on gross emissions estimates, ‘worst
case’ meteorology estimates and other conservative assumptions.

F In a region with no performance monitoring, comparison with a NEPM-compliant region with a
greater population, emissions and pollution potential.

P Performance monitoring. (A site used to measure achievement against the NEPM goal.)

T Trend monitoring (A long-term performance monitoring site.)

M Campaign monitoring. (A short-term site to determine if there is a pollution issue.)

Department of Water and Environmental Regulation 11
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Table A5 Screening procedures satisfied at each site

Site Population CO O3 NO2 SO2 Pb Particles ‘
Perth and Rockingham 54 475 pITIM P/TIM PITIM B&C B PITIM
Mandurah 95,509 P/TIM  P/TIM PITIM F F P/IT
Albany 40,434 F F F F F P/T
Bunbury 76,452 A&F E&F E&F D&F F P/T
Kalgoorlie—Boulder

30,697 M E&F E&F P/T F P/IT
Geraldton 41,514 F E&F E&F D&F F P/T

* Population based on 2022 data at www.abs.gov.au/statistics/people/population.

Details of screening procedures are given in the Western Australian Monitoring Plan available at:
www.nepc.gov.au/resource/ephc-archive-ambient-air-quality-nepm.

Table A6 Monitoring methods used
Pollutant Standard Method |
_ AS/NZ$ 3580'.7.1 Determlr}atlon of carbon Gas filter correlation
Carbon monoxide monoxide — direct-reading instrumental h
method. spectrophotometry

AS 3580.6.1 Determination of ozone —

Ozone direct-reading instrumental method.

Ultraviolet absorption

AS 3580.5.1 Determination of oxides of
nitrogen — chemiluminescence method.

AS 3580.4.1 Determination of sulfur dioxide
— direct-reading instrumental method.

AS/NZS 3580.9.7 Determination of

suspended particulate matter —

dichotomous sampler (PMzo, coarse PM Dichotomous FDMS
and PM: ;) — gravimetric method.

Nitrogen dioxide Chemiluminescence

Sulfur dioxide Ultraviolet fluorescence

Particles as PM2sand

PMao AS/NZS 3580.9.16 PM1o continuous direct
mass method using a tapered element Tapered element
oscillating microbalance monitor oscillating microbalance

incorporating a filter dynamic measurement
system (FDMS) unit.

12 Department of Water and Environmental Regulation
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Table A7 Site compliance with AS/NZ 3580.1.1
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Perth region
Armadale o4} o4} M M 4} 4} %} %} 4}
Caversham o4} 4} o} M o4} o4} M M o4}
Duncraig o4} o4} [ 7} 3] 4} M M | 6 m to medium-sized trees and presence of
power pole.
Quinns Rocks o4} o4} M M 3] 4} %} %} [}
Rockingham o4} o4} M M £3] 4} M M | 12 m to trees. Northern vector dominated by
grain storage facility.
Rolling Green 4] 4] [ [ | 4] M M o4}
South Lake 4] 4] o} M o4} o4} | | |
Swanbourne o4} o4} M M 4} 4} o} o} [}
Wattleup o4} o4} M M [} [} M M 4| Decommissioned February 2023
Peel region
Mandurah 4] 4} ) M o4} 4} M | |
South West region
Albany | 4] | o} 4} 4} | | |
Bunbury o4} o4} M M £3] 4} M M | 15 m from small to medium-sized eucalyptus
trees.
Busselton o4} o4} 7} 7} 3] [} M M 4} 5 m from small to medium-sized eucalyptus
trees.
Collie 4} 4} M 3] | M o} | Some trees and shipping containers nearby.
Mid West region
Geraldton 4} 4} M M 4} 4} 4} M [}
Goldfields region
Kalgoorlie 4] 4] [ ) 4} 4} ) | |

Department of Water and Environmental Regulation 13
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Table A8 AAQ NEPM standards for criteria pollutants
Maximum
Pollutant Averaging period concentration
standard
Carbon monoxide 8 hours 9.0 ppm
. L 1 hour 0.08 ppm
Nitrogen dioxide 1 year 0.015 ppm
Photochemical
oxidants (as 8 hours 0.065 ppm
ozone)
. 1 hour 0.10 ppm
Sulfur dioxide 1 day 0.02 ppm
Lead 1 year 0.50 pg/m?®
. 1 day 50 pg/m®
Particles as PM1o 1 year 25 ug/m?
: 1 day 25 ug/m®
Particles as PM2s 1year 8 ug/m?

Note: There are no exceedances allowed for carbon monoxide, nitrogen dioxide, sulfur dioxide and
lead. For the purpose of reporting compliance against the PMio and PM2s 1-day average and
photochemical oxidants (as ozone) 8-hour average standards specified in this measure, monitoring
data that have been determined as being directly associated with an exceptional event have been
excluded.

14 Department of Water and Environmental Regulation
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A.2 Carbon monoxide

This section summarises carbon monoxide (CO) monitoring performed in WA.

Performance monitoring of CO occurs at the nominated trend sites of Duncraig and South Lake. CO is
also monitored at Mandurah, Caversham and Kalgoorlie.

The Duncraig monitoring site is an upper-bound site for monitoring the combined effects of emissions
from vehicles on the nearby Mitchell Freeway and from domestic wood fires. The site is 200 m west of
the Mitchell Freeway and lies in a depression through which the freeway passes. The effect of stable
air pooling in the depression is likely to lead to elevated CO concentrations. This geographic feature is
found in many other places across the Swan Coastal Plain. The site is representative of a
medium-density suburb.

The South Lake monitoring site is in an urban area and has previously recorded moderate levels of
CO from domestic wood fires. It is not as close to major roads as the Duncraig site and is therefore
more typical of a population-average site.

The concentration of CO caused by motor vehicles at the Mandurah monitoring site is expected to be
low; however, there is likely to be some contribution from wood fires and controlled burns. Data have
only been collected from Mandurah since October 2019 and from Kalgoorlie since 2017, therefore
long-term trend analysis is not possible at this time.

The Caversham monitoring site is in a region of low population density and is therefore not considered
a performance monitoring site. The Kalgoorlie site is nominated as campaign monitoring to provide
enough data to determine if performance monitoring is warranted.

Trend analysis for each site shows that the maximum of the 8-hourly averages has consistently
declined between 0.1 and 0.03 ppm per year as shown in Figure A3. Distinct seasonal influences can
be seen in Figure A3 with CO concentrations peaking during winter months and falling during summer.
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Figure A3 Smoothed trend (dark lines) for CO at Duncraig (top), South Lake (centre) and

Caversham (bottom)
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According to the National Pollutant Inventory, for the 2021-22 reporting year, more than 80 per cent of
the CO emissions were from Burning/Wildfires (1.7 million tonnes [MT]) and 12 per cent from Motor
Vehicles (0.25 MT). Metal Ore Mining (0.05 MT) and Domestic Solid Fuel Burning (0.041 MT) were the
next highest contributors.

The CO maximum (blue), 99th (red) and 95th (green) concentration percentiles for each hour of the
day at Duncraig over five-year periods 1998-2002, 2008—12 and 2018-22 are presented in Figure A4.
The CO profile shows a marked decrease in overnight concentrations over the 24-year timespan. A
likely reason for this is the introduction of the Environmental Protection (Domestic Solid Fuel Burning
Appliances and Firewood Supply) Regulations 1998.2 These require heating appliances (wood
heaters) for sale to meet emission standards set out in the relevant Australian and New Zealand
Standard (AS/NZS4013:1999) and regulate the moisture content of wood sold as firewood, leading to
improved emissions performance.

Over the same period, motor vehicle engine technologies have also improved, reducing the emissions
of harmful exhaust products and contributing to the overall reduction of CO concentrations.

3 Repealed and replaced by the Environmental Protection (Solid Fuel Heater and Firewood) Regulations 2018
on 1 September 2018.
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Figure A4 The CO maximum (blue), 99th (red) and 95th (green) percentiles for each hour of the

day at Duncraig over five-year periods 1998-2002 (top), 2008-12 (centre) and
2018-22 (bottom)
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A.3 Photochemical oxidants as ozone

This section describes ozone (Osz) monitoring performed in WA.

Osformation in metropolitan Perth occurs due to a complex interaction between nitrogen oxides,
organic compounds, prevailing winds and relatively high levels of sunlight. This often occurs with
easterly winds during the morning, until an afternoon sea breeze pushes an ozone-rich plume back
over the city.

Statistical analysis of the coastal sites of Quinns Rocks, Swanbourne and Rockingham indicates there
is little difference between Os levels at each site over the long term. Swanbourne was selected as a
performance monitoring site, while the Quinns Rocks and Rockingham sites were maintained to
provide additional information on Oz events.

Given its location, the Caversham monitoring site represents an upper-bound, middle-distance inland
site. Accordingly, Caversham was selected as a performance monitoring site.

A third performance monitoring site is South Lake. It was chosen because:

. it provides a good spatial spread of sites (it will measure Osreturning on shore in the
southern part of the metropolitan area)

. it is a moderate distance inland in a growing urban area, so it is classified as a
population-average site

. it may occasionally detect the interactions of Os-rich air with the nitrogen oxide-rich (NOx)
plumes from Kwinana industry, which potentially result in elevated nitrogen dioxide (NO2)
concentrations.

Caversham, Swanbourne and South Lake sites are all nominated as trend sites.

The department will continue to maintain the sites at Rockingham, Quinns Rocks and Rolling Green
as part of its wider Oz network to enable a better understanding of Os events.

Long-term analysis is presented in Figure A5. The number of times when the 1-hour Os concentration
exceeded the long-term average at the coastal site of Swanbourne has increased for every five-year
period analysed.
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Figure A5 Ratio of the number of hourly averaged ozone concentrations at Swanbourne (top

panel), Rolling Green, Caversham and Rockingham (bottom panel) that was higher
(red) or equal to or lower (blue) than the long-term average concentration for that site
(bracketed percentages indicate data recovery for the nominated period)

A similar increasing pattern is not as evident at the inland sites of Caversham and Rolling Green.
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A.4 Nitrogen dioxide

This section describes NO2 monitoring performed in WA.
Nitrogen oxides (NO + NOz2) are primarily emitted from vehicle use and industrial processes.

Owing to their interrelated chemical reactivity, NO2 is currently being monitored at all sites where Os is
monitored. Caversham, Swanbourne and South Lake sites were chosen as performance monitoring
sites for NO: as they provided a good spatial distribution. Caversham, Swanbourne and South Lake
sites are also trend sites.

The department will continue to measure NO:2 at Quinns Rocks, Rolling Green and Duncraig as part of
its wider network to enable a better understanding of photochemical smog formation.

Figure A6 demonstrates how the monthly averages for NO2 have decreased at all sites. The monthly
NO has also seen a general decrease over time, with Duncraig experiencing an average of 0.65 parts
per billion (ppb) per annum decrease since 1996.

Decreasing concentrations of nitrogen oxides can lead to an earlier build-up of Oz near populated

areas, since they are unable to fully suppress Os formation through typically producing

NO2 (NO + O3 — NO2 + 02).4
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4 Stedman DH (2004) ‘Photochemical ozone formation, simplified’, Environmental Chemistry 1(2): 65-66.
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Figure A6 Smoothed trend (dark lines) at Swanbourne (top panel), Rockingham, South Lake and

Caversham (bottom panel) using the monthly average concentration of NO; (green)
and Os (violet)
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A.5 Sulfur dioxide

This section describes SOz monitoring performed in WA.

Heavy industry in the Kwinana Industrial Area is the only significant source of SOz in the Perth region.
Concentrations of SO2 have reduced substantially since the late 1970s because of the transition from
high to low-sulfur content fuels and the installation of sulfur dioxide emission control technologies.
Emissions from industry are controlled through licences issued by the department under Part V of the
Environmental Protection Act 1986, together with the Environmental Protection (Kwinana)
(Atmospheric Wastes) Policy 1999 (EPP), to ensure ambient concentrations do not exceed the
standards and limits set in the EPP.

The department operates one performance monitoring site at South Lake for SO2, while maintaining a
source management network which includes the Wattleup and Rockingham monitoring sites. The
Wattleup site was decommissioned in February 2023 due to changed land use; however, a
replacement site is actively being sought.

South Lake site is an upper-bound performance monitoring site for SOz, and a trend site. South Lake
is near the southern extent of the main urban population and downwind of Kwinana during sea
breezes.

Long-term trends for SO2 are presented in Figure A7.

parts per billion (Wattleup)

o ﬂuJ &w b ‘all I i ll

'T‘ul!r”ﬂlunl "'-'.-'Hr']'_ g bis s

1820 1925 2000 2008 2010 201& 2020

i:
-
::
P e
L
T

parts per billion (South Lake)

|7 i uﬁvuﬂafmnv iy w}kw 7 umwﬂuﬁ ot |

T T T T T
2002 2004 2008 ¢EIEIB 2010 ¢EI1.¢ 2014 EEI1-E- ¢EI1B ;D;D EEIEE

year

Department of Water and Environmental Regulation 23



2022 Western Australian air monitoring report

OFFICIAL

parts per billion (Rockingham)

parts per billion (Kalgoorlie)

100

100

1990

Figure A7

1995 2000

2005 2010 2015 2020
year

Trend line for maximum hourly averaged SO, concentration at Wattleup, within the
Kwinana industrial buffer (top), South Lake (centre top), Rockingham (centre bottom)

and Kalgoorlie (bottom)
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A.6 Lead

This section describes lead monitoring previously performed in WA.

Since 1995, lead levels within the Perth CBD have been below 60 per cent of the AAQ NEPM annual
standard of 0.5 particle micrograms per cubic metre (ug/m3). In 2001, the average lead level in Perth
was 0.022 ug/m?3, which is less than 5 per cent of the AAQ NEPM standard. The decreasing trend
evident in Figure A8 was the result of the phase-out of leaded petrol.

In accordance with AAQ NEPM Technical Paper No. 4: Screening Procedures, and the National
Environment Protection Measure for Ambient Air Quality Monitoring Plan for Western Australia, a
performance monitoring site for lead has not been maintained since 2001.
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Figure A8 Trend line for annual moving average lead concentration within the Perth CBD

A.7 Particles as PMqg

This section describes PMio particle monitoring performed in WA.

According to the National Pollutant Inventory, for the 2021-22 reporting year, emissions from natural
and man-made sources such as Metal Ore Mining (50%), Burning/Wildfires (17%), Windblown Dust
(15%), Paved and Unpaved Roads (13%) were the biggest sources of particles as PM1o from an
overall airshed perspective.

Duncraig is an upper-bound performance monitoring site for PMio. High levels of PMio at this location
are caused by a combination of vehicle and domestic wood heater emissions during strongly stable
meteorological conditions.

Similarly, South Lake measures PM1o concentrations arising from local sources including wood fires
and industrial emissions.

Duncraig and South Lake are both nominated as trend sites.

Additional monitoring sites were established at Geraldton in 2005, Albany in 2006, Collie in 2008,
Kalgoorlie in 2017, Mandurah in 2019 and Armadale in 2020.

A frequency distribution of hourly particle concentrations is shown in Figure A9 for three metropolitan
sites and two regional sites for the five years between 2018 and 2022. Figure A9 shows differences in
the ratio of PM25:PM1o and provides some insight as to the source of the pollutant. That is, a high ratio
of PM2s5:PMuo indicates a high proportion of smaller particles and is generally caused by particles
originating from smoke. A lower ratio generally indicates anthropogenic dust or crustal materials.

The blue plots in Figure A9 represent periods where the 1-hour average PMio exceeded an arbitrary
concentration of 50 pg/mé. This cut-off was chosen to limit the analysis to those concentrations at the
higher end of the spectrum. While Duncraig exhibits a lower overall number, both Duncraig and
Bunbury exhibit a higher proportion of high-ratio events where the composition is dominated by fine
particles, and both Caversham and South Lake display a larger number of low-ratio events where the
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composition is dominated by coarse particles. Kalgoorlie has the greatest proportion of low-ratio
events dominated by course particles.
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Figure A9 Frequency distribution of PM25:PMsg ratios of hourly averages at Duncraig (top left),
South Lake (top right), Caversham (mid left) and Bunbury (mid right,) and Kalgoorlie
(lower left) for the five-year period from 2018 to 2022 using all data (red) and data
where hourly averaged PMjo was greater than or equal to 50ug/m? (blue)

These differences can be explained based on the site locations.

Duncraig is 3.5 km from the coast within a medium-density housing area with no industry close by, so
will be mainly influenced by vehicles, sea salt and smoke from the occasional bushfire or prescribed
burn and, to a lesser extent, domestic wood heater emissions. Consequently, the site is likely to
record a higher PM25:PMuo ratio, which is characteristic of combustion products.

Bunbury is a small city in the south-west of the state surrounded by farms and bushland which are
subjected to controlled burns and occasional bushfires. Consequently, a higher PM25:PMio ratio
characteristic of combustion products would also be expected.

Caversham is in the semi-rural Swan Valley north-east of Perth CBD and has horticulture and some
brick manufacturing facilities. These activities are more likely to produce coarse fraction particles
producing a lower PMz.5:PMio ratio.

South Lake, within a medium-density housing area, is close to the Kwinana Industrial Area,
horticultural areas, new housing developments and a cement manufacturing plant. It is, therefore,
more likely that PM2.s:PMao ratios will be lower.

The Kalgoorlie monitoring site is located on the edge of the City of Kalgoorlie—Boulder within 2 km of
active mining areas in a very dry climate. Consequently, it is influenced by both winter wood heater
smoke, mining activity and periodic dust storms under high wind conditions.
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A.8 Particles as PM; 5

This section describes PMzs particle monitoring performed in WA.

To make assessments against the AAQ NEPM standard, PMzs tapered element oscillating
microbalances (TEOMs) have been installed in the greater Perth Metropolitan and Peel regions at
Quinns Rocks, Caversham, Duncraig, South Lake, Armadale and Mandurah, and in the regional
locations of Albany, Bunbury, Busselton, Collie, Geraldton and Kalgoorlie. All will remain at these
locations indefinitely with the intention of developing trend data.

All TEOMs used by the department are operated continuously and unadjusted for temperature.
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[FMZ.5] concentration from 2018-01-01 to 2022-12-31
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Figure A10 The PM25 99th (blue), 95th (red), 75th (green) and 50th (mauve) percentiles for each
hour of the day at Duncraig over winter months spanning the five-year periods 1998—
2002 (top), 2008—12 (centre) and 2018—22 (bottom)

Percentile concentrations for PM2.s for each hour of the day over winter months during three four-year
periods at Duncraig are shown in Figure A10. The PMz;s profile shows a marked decrease in overnight
concentrations between the first two four-year timespans with a little or no improvement over the
subsequent second and third periods. As indicated in Section A2 (carbon monoxide), a likely reason
for this initial and dramatic decrease in fine particle concentrations during winter is the introduction of
the Environmental Protection (Domestic Solid Fuel Burning Appliances and Firewood Supply)
Regulations 1998, which require heating appliances (wood heaters) for sale to meet emission
standards set out in the relevant Australian and New Zealand Standard (AS/NZS4013:1999) and
regulate the moisture content of wood sold as firewood.

In addition, in 2006 and 2007, wood heater replacement programs were conducted by the department,
which offered up to $600 as an economic incentive to encourage people using wood heaters or
fireplaces as the main source of heating in their homes to convert to an alternative heating source.
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A.9 Population exposure

The requirement for an annual assessment of population exposure to particles as PMzs has been in
place since 26 February 2016. In May 2021, this was extended to the annual reporting of population
exposure to Oz and NO-.

Pending a nationally consistent method to assess population exposures for various pollutants, the WA
assessment has used a simple inverse distance weighing (IDW) method.

X wiz; Z4

2) = xw;

where

1
Y= A x)?

In this simple IDW function, Z(x) represents a known location
for which a PM2s concentration needs to be estimated, z;
represents known locations for which PM2.s concentrations are
available while d(x, x;) is the distance from a point x; for which
we have a known concentration to a point x where the
concentration estimate is nheeded.

Z(x)Py

Ptotal

Population exposure =

where

P, = population at each Z(x) or suburb

It is important to note that this method uses a very simple interpolation and does not consider land-use
or terrain effects. This results in the concentrations of nearer sites having a greater effect on the
estimated concentration than more distant sites.

PMz2s particle, ozone and nitrogen dioxide data were analysed for metropolitan sites. Using the
centroid of each suburb in metropolitan Perth and their associated population data, the population
weighted averages for Perth are presented in Table A9.

Table A9 Population weighted average exposure for Perth
Pollutant ‘ Number of sites ‘ Concentration ‘
PM2.s 8 6.7 ug/ms3
Ozone 7 21.3 ppb
Nitrogen dioxide 8 4.2 ppb

A.10 Mandurah and marine aerosols

The National Environment Protection Measure for Ambient Air Quality Monitoring Plan for Western
Australia, prepared in accordance with the AAQ NEPM in 2001, describes the monitoring required to
determine compliance with the standards and goals of the AAQ NEPM. The plan identified that
monitoring sites were required in Mandurah, Geraldton and Kalgoorlie—Boulder, based on population
size.

In relation to Mandurah, the plan states:

The preferred Mandurah monitoring site is close to the coast, in order to measure ozone
concentrations before any significant titration with fresh nitric oxide occurs and before
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convective mixing over the land causes significant dilution ... PMzo particles will be measured
at Mandurah. Wood fires, wildfires and prescribed burning, sea salt and, to a lesser extent,
vehicles are likely sources. Secondary particles in smog plumes from the Perth Region may
also be measured.

The Mandurah air quality monitoring site was commissioned in November 2019 with the site located
about 100 m from the ocean in the suburb of Halls Head. Since installation, the Mandurah site has
been recording a larger than expected number of PMio particle exceedances of the AAQ NEPM
standard. During the 2022 calendar year, eight PM1o and four PM2s particle exceedances were
recorded at Mandurah. Of these, five PM1o exceedances were due to marine aerosols. There were no
marine aerosol PM2s exceedances.

Marine aerosols include all types of particles associated with ocean processes. These include
particles generated mechanically at the sea surface, such as salt and other compounds, as well as
compounds formed chemically from the atmospheric reactions of gases emitted from the sea surface.

The AAQ NEPM defines an ‘exceptional event’ as a fire or dust occurrence which adversely affects air
quality at a particular location and causes an exceedance of 1-day standards in excess of nhormal
historical fluctuations and background levels, and which is directly related to bushfire, jurisdiction-
authorised hazard reduction burning or continental-scale windblown dust. Clause 18(3C) of the AAQ
NEPM states:

For the purpose of reporting compliance against PM1o and PMzs 1-day average standards,
jurisdictions shall exclude monitoring data that has been determined as being directly
associated with an exceptional event.

As the Mandurah particle exceedances caused by marine aerosols cannot be defined as exceptional
events, these exceedances are deemed assessable events and have been counted for the purposes
of determining whether the AAQ NEPM PMao goal of no allowable exceedances has been met at
Mandurah. Notwithstanding these exceedances, the Department of Health has provided advice that
inhaling ‘sea air’ or ‘ocean air’ is not harmful.

Mandurah PMzs concentrations are similar to those at other metropolitan sites.

A.11 Variation to the AAQ NEPM

In May 2021, the AAQ NEPM was varied to:

e establish an Oz standard with an 8-hour averaging period that reflects the health evidence and
its use internationally, with a numerical value of 65 ppb

e significantly strengthen NO: reporting standards for 1-hour and annual average NO:2 to 80 ppb
and 15 ppb respectively, bringing forward standards initially proposed for 2025. This reflects
the most recent health evidence emerging about the health impacts of NO2

e significantly strengthen SO:2 reporting standards for 1-hour and 1-day SO: to 100 ppb and 20
ppb respectively. The 1-hour SOz standard will be strengthened again in 2025 to 75 ppb

e remove annual SOz and 1-hour and 4-hour Os averaging periods to align the standards with
the recent health evidence and for consistency with many international agencies

e change the form of the standards to the maximum value with no allowable exceedances

o apply the existing exceptional events rule that applies to the particle standards to Oz given the
linkages between elevated Os levels and fire events. This rule is used by jurisdictions to
determine compliance with the standards

e extend annual reporting of population exposure from particles as PM2s5 to Oz and NO2 given
the widespread exposure across whole populations.
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A.12 Exceedance summary

There were exceedances of the Os 8-hour standard, the NO2 hourly standard and the PM2.s and PM1o
1-day standards in 2022 which are listed in Table A10. Daily plots of all exceedances are provided in
Section F.

Table A10 AAQ NEPM standard exceedances recorded during 2022
Pollutant and Con;:rigtlrjitllgsnsln Causes Exceptional Assessable
averaging period othg?wise indicated Events Events
21/01/2022 Oz - 8-hours Rockingham 65.6 ppb u AE
15/03/2022 PM2.5 - 1-day Collie 26.9 BF EE
18/03/2022 PM10 - 1-day Bunbury 57.5 BF EE
18/03/2022 PM2.5 - 1-day Bunbury 50.2 BF EE
18/03/2022 PM2.5 - 1-day Busselton 25.7 BF EE
18/03/2022 PM2.5 - 1-day Collie 33.4 BF EE
18/03/2022 PM2.5 - 1-day Mandurah 29.6 BF EE
15/04/2022 PM10 - 1-day Collie 50.5 PB EE
15/04/2022 PM2.5 - 1-day Collie 44.6 PB EE
16/04/2022 PM10 - 1-day Bunbury 54.5 PB EE
16/04/2022 |  PM2.5 - 1-day Bunbury 49.9 PB EE
16/04/2022 PM2.5 - 1-day Collie 30.3 PB EE
17/04/2022 |  PM2.5 - 1-day Bunbury 29.2 PB EE
19/04/2022 PM10 - 1-day Armadale 53.7 PB EE
19/04/2022 PM2.5 - 1-day Armadale 48.4 PB EE
19/04/2022 PM2.5 - 1-day Caversham 36.7 PB EE
19/04/2022 PM2.5 - 1-day Duncraig 28.0 PB EE
19/04/2022 PM2.5 - 1-day Quinns Rocks 33.2 PB EE
19/04/2022 PM2.5 - 1-day South Lake 33.2 PB EE
20/04/2022 PM2.5 - 1-day Quinns Rocks 26.5 LB AE
21/04/2022 PM10 - 1-day Caversham 50.3 PB EE
21/04/2022 PM2.5 - 1-day Caversham 45.6 PB EE
21/04/2022 PM2.5 - 1-day Duncraig 334 PB EE
2/05/2022 PM2.5 - 1-day Armadale 35.7 PB EE
4/05/2022 PM10 - 1-day Quinns Rocks 137 LB AE
4/05/2022 PM2.5 - 1-day Quinns Rocks 122 LB AE
4/05/2022 NO:2 — 1-hour Quinns Rocks 170 ppb LB AE
5/05/2022 PM10 - 1-day Mandurah 68.5 PB EE
5/05/2022 PM2.5 - 1-day Mandurah 60.5 PB EE
6/05/2022 PM2.5 - 1-day Bunbury 32.7 PB EE
6/05/2022 PM2.5 - 1-day Busselton 28.3 PB EE
7/05/2022 PM10 - 1-day Armadale 189 PB EE
7/05/2022 PM10 - 1-day Bunbury 75.9 PB EE
7105/2022 PM10 - 1-day Busselton 71.1 PB EE
7105/2022 PM10 - 1-day Collie 105 PB EE
7/05/2022 PM2.5 - 1-day Armadale 181 PB EE
7/05/2022 PM2.5 - 1-day Bunbury 67.5 PB EE
7/05/2022 PM2.5 - 1-day Busselton 62.6 PB EE
7/05/2022 PM2.5 - 1-day Collie 88.9 PB EE
8/05/2022 PM10 - 1-day Bunbury 51.0 PB EE
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Concentration in

Pollu;ant anq ug/m? unless Causes Exceptional Assessable
averaging period lieee feheieg] Events Events
8/05/2022 PM10 - 1-day Busselton 72.6 PB EE
8/05/2022 PM10 - 1-day Collie 72.0 PB EE
8/05/2022 PM10 - 1-day Mandurah 72.4 PB EE
8/05/2022 PM10 - 1-day South Lake 144 PB EE
8/05/2022 PM2.5 - 1-day Bunbury 43.7 PB EE
8/05/2022 PM2.5 - 1-day Busselton 65.4 PB EE
8/05/2022 PM2.5 - 1-day Collie 65.1 PB EE
8/05/2022 PM2.5 - 1-day Mandurah 60.7 PB EE
8/05/2022 PM2.5 - 1-day South Lake 136 PB EE
9/05/2022 PM10 - 1-day Collie 56.0 PB EE
9/05/2022 PM2.5 - 1-day Collie 50.0 PB EE
9/05/2022 PM2.5 - 1-day South Lake 38.3 PB EE
10/05/2022 PM10 - 1-day Armadale 85.6 PB EE
10/05/2022 PM2.5 - 1-day Armadale 76.3 PB EE
10/05/2022 PM2.5 - 1-day Collie 27.7 PB EE
11/05/2022 PM10 - 1-day Armadale 91.4 PB EE
11/05/2022 PM2.5 - 1-day Armadale 86.1 PB EE
11/05/2022 PM2.5 - 1-day Collie 311 PB EE
15/05/2022 PM2.5 - 1-day Collie 25.9 WH AE
19/05/2022 PM2.5 - 1-day Collie 317 WH AE
21/05/2022 PM2.5 - 1-day Collie 26.7 WH AE
23/05/2022 PM10 - 1-day Mandurah 53.0 MA AE
25/05/2022 PM2.5 - 1-day Collie 28.4 WH AE
26/05/2022 PM2.5 - 1-day Collie 35.7 WH AE
27/05/2022 PM2.5 - 1-day Collie 42.6 WH AE
28/05/2022 PM2.5 - 1-day Collie 28.5 WH AE
1/06/2022 PM2.5 - 1-day Collie 28.3 PB EE
2/06/2022 PM2.5 - 1-day Collie 27.2 PB EE
2/06/2022 PM2.5 - 1-day South Lake 26.3 PB EE
3/06/2022 PM2.5 - 1-day Collie 254 PB EE
4/06/2022 PM2.5 - 1-day Collie 26.2 PB EE
5/06/2022 PM2.5 - 1-day Caversham 35.8 WH AE
7/06/2022 PM10 - 1-day Geraldton 74.0 WD EE
16/06/2022 PM2.5 - 1-day Collie 251 WH AE
21/06/2022 PM2.5 - 1-day Kalgoorlie 29.0 WH AE
25/06/2022 PM10 - 1-day Collie 55.9 WH AE
25/06/2022 PM2.5 - 1-day Collie 52.7 WH AE
26/06/2022 PM2.5 - 1-day Collie 42.6 WH AE
27/06/2022 PM2.5 - 1-day Collie 37.0 WH AE
28/06/2022 PM2.5 - 1-day Collie 37.1 WH AE
1/07/2022 PM2.5 - 1-day Collie 29.9 WH AE
2/07/2022 PM2.5 - 1-day Collie 45.0 WH AE
2/07/2022 PM2.5 - 1-day Albany 27.4 WH AE
3/07/2022 PM10 - 1-day Collie 57.6 WH AE
3/07/2022 PM2.5 - 1-day Collie 54.3 WH AE
6/07/2022 PM2.5 - 1-day Collie 32.0 WH AE
7/07/2022 PM2.5 - 1-day Collie 34.9 WH AE
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Concentration in

Exceptional Assessable
avF;?g;fﬁgtpaénr?od othg?\//vr;;ll:rr:ldeig:lte d e Evgnts Events
8/07/2022 PM2.5 - 1-day Collie 25.5 WH AE
11/07/2022 PM10 - 1-day Collie 50.5 WH AE
11/07/2022 PM2.5 - 1-day Collie 45.7 WH AE
12/07/2022 PM10 - 1-day Collie 50.8 WH AE
12/07/2022 PM2.5 - 1-day Collie 46.4 WH AE
13/07/2022 PM2.5 - 1-day Busselton 25.3 WH AE
15/07/2022 PM10 - 1-day Mandurah 58.2 MA AE
25/07/2022 PM2.5 - 1-day Kalgoorlie 254 WH AE
2/08/2022 PM10 - 1-day Mandurah 60.3 MA AE
3/08/2022 PM10 - 1-day Mandurah 53.0 MA AE
5/08/2022 PM2.5 - 1-day Collie 32.9 WH AE
6/08/2022 PM2.5 - 1-day Collie 26.5 WH AE
11/08/2022 PM2.5 - 1-day Collie 31.8 WH AE
14/08/2022 PM10 - 1-day Mandurah 57.8 MA AE
14/08/2022 PM2.5 - 1-day Collie 31.0 PB EE
30/08/2022 PM2.5 - 1-day Collie 35.9 PB EE
31/08/2022 PM2.5 - 1-day Collie 25.1 PB EE
11/09/2022 PM2.5 - 1-day Collie 28.5 PB EE
11/09/2022 PM2.5 - 1-day Quinns Rocks 25.6 PB EE
27/09/2022 PM2.5 - 1-day Quinns Rocks 27.6 PB EE
28/09/2022 PM2.5 - 1-day Quinns Rocks 29.0 PB EE
29/09/2022 PM2.5 - 1-day Armadale 44.1 PB EE
29/09/2022 PM2.5 - 1-day Quinns Rocks 26.3 PB EE
30/09/2022 PM2.5 - 1-day Armadale 27.2 PB EE
30/09/2022 PM2.5 - 1-day Quinns Rocks 28.4 PB EE
30/09/2022 PM2.5 - 1-day South Lake 26.3 PB EE
1/10/2022 PM10 - 1-day Caversham 53.0 PB EE
1/10/2022 PM2.5 - 1-day Caversham 47.6 PB EE
1/10/2022 PM2.5 - 1-day Quinns Rocks 35.3 PB EE
4/10/2022 PM10 - 1-day Collie 62.0 PB EE
4/10/2022 PM2.5 - 1-day Collie 57.6 PB EE
18/10/2022 PM10 - 1-day Collie 56.9 PB EE
18/10/2022 PM2.5 - 1-day Collie 54.7 PB EE
10/11/2022 PM2.5 - 1-day Collie 37.0 PB EE
27/11/2022 PM2.5 - 1-day Busselton 40.4 PB EE
28/11/2022 PM10 - 1-day Busselton 85.7 PB EE
28/11/2022 PM10 - 1-day Mandurah 83.4 PB EE
28/11/2022 PM2.5 - 1-day Bunbury 41.0 PB EE
28/11/2022 PM2.5 - 1-day Busselton 72.0 PB EE
28/11/2022 PM2.5 - 1-day Mandurah 74.3 PB EE
29/11/2022 PM2.5 - 1-day Busselton 33.2 PB EE

1. Event cause and type
Event cause Event type

BF Bushfire AE
MA Marine aerosols EE
PB Prescribed burning activities

LB Local burn

WD Windborne dust
WH Wood heater
U Unknown

Assessable Event
Exceptional Event
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B. Assessment of compliance with standards
and goals

Tables B1-6 provide an assessment of each site’s compliance with the NEPM standards and goals.
Performance against the standards and goal are indicated by ‘met’, ‘not met’ or ‘not demonstrated’
(ND).

Table B1 2022 compliance summary for carbon monoxide

AAQ NEPM standard
9.0 ppm (8-hour averag
Regional performance Data availability rates Number of Performance against
monitoring station (% of hours) exceedances the standards and
goal

Q1 Q2 Q3 | Q4 | Annual (CEYD)

Perth region
Caversham (North-East

Metro) 95.9 (94.3 (96 94.2 195.1 0 met
Duncraig (North Metro) 96.7 |97.3 |97.6 [97.6 [97.3 0 met
South Lake (South-East

Metro) 97.7 196.1 [97.7 |979 |97.4 0 met
Peel region

Mandurah 93.1 |97.6 |97.6 |97.6 [96.5 0 met
Goldfields region

Kalgoorlie 96.6 |95.3 |96 95.3 |95.8 0 met
Table B2 2022 compliance summary for nitrogen dioxide

AAQ NEPM standard
0.08 ppm (1-hour average)
0.015 ppm (1-year average
Regional performance Data availability rates Annual Number of Performance
monitoring station (% of hours) average exceedances against the
standards and

goal
Q1 Q2 03 Q4 | Annual (ppm) (CEYD) 1-hour 1-year

Perth region
Caversham (North-East

Metro) 99.0 99.8 |97.9 |96.4 98.3 0.004 0 met met
Duncraig (North Metro) 88.4 99.4 |96.0 |99.7 95.9 0.005 0 met met
Quinns Rocks (Outer North

Coast) 99.7 96.1 |99.6 |98.5 98.5 0.004 1 not met |met
Rockingham (South Coast) [99.7 99.8 (99.7 [99.9 99.8 0.005 0 met met
Rolling Green (Outer East

Rural) 99.8 99.9 (99.3 |99.3 99.6 0.002 0 met met
South Lake (South-East

Metro) 96.0 98.8 [99.9 |100 98.7 0.006 0 met met
Swanbourne (Inner West

Coast) 99.8 99.9 199.8 |99.9 99.9 0.003 0 met met
Peel region

Mandurah 84.4 99.3 |99.2 |99.1 95.6 0.002 0 met met
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Table B3 2022 compliance summary for ozone

AAQ NEPM standard
0.065 ppm (8-hour average

Regional performance Data availability rates Number of Performance
monitoring station (% of hours) exceedances against the
(days) standards and goal
Q1 | Q2 Q3 | Q4 | Annual 8-hour \ 8-hour
Perth region
Caversham (North-East Metro) |[99.1 |100 [98.0 ([99.0 [99.0 0 met
Quinns Rocks (Outer North
Coast) 98.1 1949 [99.7 [96.5 |97.3 0 met
Rockingham (South Coast) 97.0 199.8 [99.8 (100 99.1 1 not met
Rolling Green (Outer East
Rural) 99.9 [(96.3 (994 (99.8 (98.8 0 met
South Lake (South-East Metro) [98.6 |99.0 [99.9 (100 99.4 0 met
Swanbourne (Inner West
Coast) 100 |100 |99.9 |99.4 |99.8 0 met
Peel region
Mandurah 98.7 199.5 ]99.7 ]99.9 ([99.5 0 met
Table B4 2022 compliance summary for sulfur dioxide

AAQ NEPM standard
0.10 ppm (1-hour average)
0.02 ppm (1-day average

Regional performance  Data availability rates Number of Performance against the
monitoring station (% of hours) exceedances standards and goal
CEVD)

Q1 Q2 Q3| Q4 Annuall 1-hour 1-day 1-hour | 1-day
Perth region
Rockingham (South
Coast) 97.7 (97.7 |95.7 [97.9 |97.2 0 0 met met
South Lake (South-
East Metro) 97.7 |93.5 [97.8 (97.9 |96.7 |0 0 met met
Wattleup (South
Metro) 97.6 |87.5 |97.6 (96.5 (94.8 |0 0 met met
Goldfields region
Kalgoorlie 96.3 |94.9 [95.5 (94.8 |954 |0 0 met met

Department of Water and Environmental Regulation 35



OFFICIAL

2022 Western Australian air monitoring report

Table B5 2022 compliance summary for particles as PM1g

AAQ NEPM standard
50 ug/m?® (1-day average)
25 pg/m?® (annual average)

Regional performance monitoring Data availability rates Number of Performance
station (% of days) exceedances against the
standards and goal
Q4  Annual (days) 1-day Annual
Perth region
Armadale (South-East Metro) 92.3 (98.1 [99.6 |99.6 |97.4 4 Met Met
Caversham (North-East Metro) 98.8 |99.3 [97.7 |98.8 |98.6 2 Met Met
Duncraig (North Metro) 98.8 |99 78.6 [98.4 |93.7 0 Met Met
Quinns Rocks (Outer North Coast) (99.7 |79.6 (99 98.8 194.3 1 Not met |Met
South Lake (South-East Metro) 99.8 1(98.8 [99.9 |99.4 |99.5 1 Met Met
Peel region
Mandurah 87 94.7 |97.6 |99.1 |94.6 8 Not met |Met
South West region
Albany 99.3 199.7 [99.6 [99.4 [99.5 0 Met Met
Bunbury 99.8 |99.6 [98.1 |99.4 [99.2 4 Met Met
Busselton 93.1 1|99.4 (994 |98.5 |97.6 3 Met Met
Collie 99.4 |99.7 |90.3 |99.5 [97.2 10 Not met |Met
Mid West region
Geraldton 925 |984 |99.6 (98.8 [97.4 1 Met Met
Goldfields region
Kalgoorlie 985 |97.3 |94.7 |96.9 [96.8 0 Met Met
Table B6 2022 compliance summary for particles as PMa s

AAQ NEPM standard
25 ug/m?® (1-day average)
8 ug/m3 (annual average)

Regional performance monitoring Data availability rates Number of  Performance against the
station (% of days) exceedances standards and goal
QL Q2 Q3 Q4 Annual (Days) 1-day annual
Perth region
Armadale (South-East Metro) 92.3 |98.1 |99.6 |99.6 |97.4 7 Met Met
Caversham (North-East Metro) 98.8 |99.3 |97.7 |98.8 |98.6 4 Not met Met
Duncraig (North Metro) 98.8 |99 78.6 |98.4 (93.7 2 Met Met
Quinns Rocks (Outer North Coast) (99.7 [79.6 |99 98.8 |94.3 9 Not met Not met
South Lake (South-East Metro) 99.7 198.8 |99.9 |99.4 |99.4 5 Met Met
Peel region
Mandurah 87 94.7 (97.6 |99.2 |(94.7 4 Met Met
South West region
Albany 99.3 [99.7 ([99.6 [99.4 |99.5 1 Not met Met
Bunbury 99.8 |99.6 (98.2 [99.4 |99.2 7 Met Met
Busselton 93.1 |99.4 |99.4 |98.5 |97.6 8 Not met Not met
Collie 99.4 199.7 |90.4 |99.6 |97.2 42 Not met Not met
Mid West region
Geraldton 925 |98.4 (99.8 (99 97.5 0 Met Met
Goldfields region
Kalgoorlie 98.5 |97.3 |94.7 |96.9 |96.8 2 Not met Met
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C. Analysis of air quality monitoring

C.1 Carbon monoxide

The AAQ NEPM standard for carbon monoxide of 9.0 ppm averaged over eight hours was not
exceeded at any site during 2022. The AAQ NEPM goal of no exceedance at each site was met.
Table C1 contains the summary statistics for daily peak 8-hour carbon monoxide.

Table C1 2022 summary statistics for daily peak 8-hour carbon monoxide
AAQ NEPM standard
9.0 ppm (8-hour average)

Regional performance Data Highest Highest 2nd highest 2nd highest
monitoring station availability

rates
(%) (ppm) (date) (time) (ppm) (date) (time)

Perth region

Caversham (North-East Metro) [95.1 0.9 01/10/2022 1000 |0.8 09/05/2022 1100
Duncraig (North Metro) 97.3 11 02/06/2022 0400 |1.0 11/08/2022 0700
South Lake (South-East Metro) |97.4 6.4 08/05/2022 1000 (1.9 09/05/2022 1100
Peel region

Mandurah 96.5 25 08/05/2022 1200 (1.5 29/11/2022 0100

Goldfields region
Kalgoorlie 95.8 1.8 21/06/2022 0400 1.3 07/08/2022 0500
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C.2 Nitrogen dioxide

The AAQ NEPM standard for nitrogen dioxide of 0.08 ppm averaged over one hour and the 0.03 ppm
annual average was exceeded at Quinns Rocks during 2022. The AAQ NEPM goal of no exceedance
was not met at Quinns Rocks. Table C2 contains the summary statistics for daily peak 1-hour nitrogen
dioxide. Bold numerals indicate where a standard has been exceeded.

Table C2 2022 summary statistics for daily peak 1-hour nitrogen dioxide

AAQ NEPM standard
0.08 ppm (1-hour average)

Regional performance monitoring DEF Highest Highest 2nd highest 2nd highest
station availability

rates

(%) (ppm) (date) (time) (ppm) (date) (time)
Perth region
Caversham (North-East Metro) 98.3 0.030 07/04/2022 2100 [0.026 18/08/2022 2000
Duncraig (North Metro) 95.9 0.029 11/03/2022 1900 (0.028 24/04/2022 2000
Quinns Rocks (Outer North Coast) |98.5 0.170 04/05/2022 1100 |0.034 27/05/2022 1900
Rockingham (South Coast) 99.8 0.031 04/07/2022 2100 |0.027 01/06/2022 1900
Rolling Green (Outer East Rural) |99.6 0.036 15/02/2022 2300 [0.029 16/02/2022 0100
South Lake (South-East Metro) 98.7 0.037 25/03/2022 1900 |0.033 04/08/2022 0700
Swanbourne (Inner West Coast) |99.9 0.023 12/07/2022 2200 [0.022 27/05/2022 1800
Peel region
Mandurah 95.6 0.023 13/07/2022 2000 |0.020 01/06/2022 2000

The AAQ NEPM standard for nitrogen dioxide of 0.015 ppm averaged over one year was not
exceeded at any site during 2022. Table C2a contains the summary statistics for annual nitrogen
dioxide.

Table C2a 2022 summary statistics for annual nitrogen dioxide

AAQ NEPM standard
0.03 ppm (annual average)

Regional performance monitoring station | Data availability Annual average

rates (ppm)
(%)

Perth region

Caversham (North-East Metro) 98.3 0.004
Duncraig (North Metro) 95.9 0.005
Quinns Rocks (Outer North Coast) 98.5 0.004
Rockingham (South Coast) 99.8 0.005
Rolling Green (Outer East Rural) 99.6 0.002
South Lake (South-East Metro) 98.7 0.006
Swanbourne (Inner West Coast) 99.9 0.003
Peel region

Mandurah 95.6 0.002
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C.3 Photochemical smog as ozone

The AAQ NEPM standard for ozone of 0.065 ppm averaged over eight hours was exceeded during
2022 at Rockingham. Table C3 contains the summary statistics for daily peak 8-hour ozone in WA.
Bold numerals indicate where a standard has been exceeded.

Table C3 2022 summary statistics for daily peak 1-hour ozone

AAQ NEPM standard
0.065 ppm (8-hour average)

Regional performance monitoring Data | Highest Highest 2nd highest 2nd highest
station availability

rates

(%) (ppm) (date) (time) (ppm) (date) (time)
Perth region
Caversham (North-East Metro) 99.0 0.058 [19/02/2022 1700 |0.057 14/02/2022 1900
Quinns Rocks (Outer North Coast) |97.3 0.059 |14/02/2022 1900 |0.059 21/01/2022 2100
Rockingham (South Coast) 99.1 0.066 (21/01/2022 2000 |0.061 20/01/2022 1900
Rolling Green (Outer East Rural) 98.8 0.056 [25/02/2022 2000 |0.054 21/12/2022 2200
South Lake (South-East Metro) 99.4 0.055 ([16/02/2022 1700 |0.054 21/01/2022 1800
Swanbourne (Inner West Coast) 99.8 0.062 (21/01/2022 1800 |0.060 18/02/2022 2000
Peel region
Mandurah 99.5 0.058 (19/01/2022 1900 |0.057 18/01/2022 1900
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C.4 Sulfur dioxide

The AAQ NEPM standard for sulfur dioxide of 0.20 ppm averaged over one hour was not exceeded at
any site during 2022. Table C4 contains the summary statistics for daily peak 1-hour sulfur dioxide.

Table C4 2022 summary statistics for daily peak 1-hour sulfur dioxide

AAQ NEPM standard
0.10 ppm (1-hour average)

Regional performance DEF Highest Highest 2nd highest 2nd highest
monitoring station availability

rates

(%) (ppm) (date) (time) (ppm) (date) (time)
Perth region
Rockingham (South
Coast) 97.2 0.013 30/11/2022 0800 0.010 19/02/2022 0500
South Lake (South-East
Metro) 96.7 0.009 07/04/2022 0800 0.005 08/10/2022 0900
Wattleup (South Metro) 94.8 0.010 19/02/2022 0400 0.006 30/05/2022 0800
Goldfields region
Kalgoorlie 95.4 0.077 21/08/2022 2300 0.072 09/01/2022 0800

The AAQ NEPM standard for sulfur dioxide of 0.02 ppm averaged over 24 hours was not exceeded at
any site during 2022. Table C5 contains the summary statistics for daily peak 1-day sulfur dioxide.

Table C5 2022 summary statistics for 1-day sulfur dioxide

AAQ NEPM standard
0.02 ppm (1-day average)

Regional performance Data Highest Highest 2nd highest 2nd highest
monitoring station availability

rates

(%) (ppm) (date) (ppm) (date) (time)
Perth region
Rockingham (South
Coast) 97.2 0.007 16/08/2022 2400 0.006 30/11/2022 2400
South Lake (South-East
Metro) 96.7 0.003 08/10/2022 2400 0.003 04/10/2022 2400
Wattleup (South Metro) 94.8 0.003 16/11/2022 2400 0.003 16/08/2022 2400
Goldfields region
Kalgoorlie 95.4 0.011 14/01/2022 2400 0.007 02/04/2022 2400
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C.5 Particles as PM1o

The AAQ NEPM standard for particles as PM1o of 50 ug/m? averaged over 1 day was exceeded during
2022, as detailed in Table A10. Table C6 contains the summary statistics for daily peak 1-day PMio.
Bold numerals indicate where a standard has been exceeded.

Table C6 2022 summary statistics for 1-day particles as PMig

AAQ NEPM standard
50 pg/m® (1-day average)

Regional performance monitoring Data availability

station rates Highest 6th highest
(%) (ug/m3) (date) (ug/m?) (date)

Perth region
Armadale (South-East Metro) 97.4 189 07/05/2022 39.5 02/05/2022
Caversham (North-East Metro) 98.6 53.0 01/10/2022 28.1 08/05/2022
Duncraig (North Metro) 93.7 38.7 21/04/2022 24.5 18/03/2022
Quinns Rocks (Outer North Coast) 94.3 101 04/05/2022 37.3 13/09/2022
South Lake (South-East Metro) 99.5 144 08/05/2022 315 02/06/2022
Peel region
Mandurah 94.6 83.2 28/11/2022 57.8 14/08/2022
South West region
Albany 99.5 30.5 02/07/2022 255 08/05/2022
Bunbury 99.2 75.9 07/05/2022 41.2 06/05/2022
Busselton 97.6 854 28/11/2022 38.0 14/02/2022
Collie 97.2 105 07/05/2022 56.0 09/05/2022
Mid West region
Geraldton 97.4 74.0 07/06/2022 36.4 31/01/2022
Goldfields region
Kalgoorlie 96.8 41.7 21/06/2022 30.0 06/08/2022
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Table C7 contains the summary statistics for annual PMio.

Table C7 2022 summary statistics for annual particles as PMso
AAQ NEPM standard
25 ug/m?® (annual average)
Regional performance monitoring station Data availability rates Annual average

(%) (Hg/m?)

Perth region

Armadale (South-East Metro) 97.4 12.6
Caversham (North-East Metro) 98.6 12.2
Duncraig (North Metro) 93.7 11.3
Quinns Rocks (Outer North Coast) 94.3 18.8
South Lake (South-East Metro) 99.5 14.4
Peel region

Mandurah 94.6 19.9

South West region

Albany 99.5 10.7
Bunbury 99.2 14.0
Busselton 97.6 15.7
Collie 97.2 18.0

Mid West region
Geraldton 97.4 14.8

Goldfields region
Kalgoorlie 96.8 11.7
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C.6 Particles as PMy 5

The AAQ NEPM standard for particles as PM2.s of 25 pg/m3 averaged over one day was exceeded in
2022, as detailed in Table A10. Table C8 contains the summary statistics for daily PM2s. Bold
numerals indicate where a standard has been exceeded.

Table C8 2022 summary statistics for 1-day particles as PM2s

AAQ NEPM standard
25 pg/m? (1-day average)

Regional performance monitoring Data
station availability Highest 6th highest

rates :

(%) (date) (ug/m?3) (date)
Perth Region
Armadale (South-East Metro) 97.4 180 07/05/2022 35.7 02/05/2022
Caversham (North-East Metro) 98.6 47.6 01/10/2022 22.3 08/05/2022
Duncraig (North Metro) 93.7 334 21/04/2022 16.3 18/03/2022
Quinns Rocks (Outer North Coast) 94.3 88.7 04/05/2022 27.6 27/09/2022
South Lake (South-East Metro) 99.4 136 08/05/2022 24.5 05/06/2022
Peel Region
Mandurah 94.7 74.3 28/11/2022 22.7 09/05/2022

South West Region

Albany 99.5 27.4 02/07/2022 17.4 27/05/2022
Bunbury 99.2 67.5 07/05/2022 32.7 06/05/2022
Busselton 97.6 71.8 28/11/2022 28.2 06/05/2022
Collie 97.2 88.9 07/05/2022 52.7 25/06/2022

Mid West Region
Geraldton 97.5 14.7 30/11/2022 10.9 31/01/2022

Goldfields Region
Kalgoorlie 96.8 29.0 21/06/2022 16.4 26/07/2022

Department of Water and Environmental Regulation 43



2022 Western Australian air monitoring report

Table C9 contains the summary statistics for annual PM2s in WA. Bold numerals indicate where a

standard has been exceeded.

Table C9 2022 summary statistics for annual particles as PMa s

Regional performance monitoring station

Data availability rates

AAQ NEPM standard
8 ug/m?® (annual average)

Annual average

(%) (ug/m®)
Perth region
Armadale (South-East Metro) 97.4 6.8
Caversham (North-East Metro) 98.6 6.4
Duncraig (North Metro) 93.7 4.8
Quinns Rocks (Outer North Coast) 94.3 11.0
South Lake (South-East Metro) 99.4 7.2
Peel region
Mandurah 94.7 7.0
South West region
Albany 99.5 4.0
Bunbury 99.2 6.5
Busselton 97.6 8.7
Collie 97.2 11.4
Mid West region
Geraldton 97.5 4.2
Goldfields region
Kalgoorlie 96.8 4.2
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D. Trends and pollutant distributions
D.1 Maxima and percentiles by pollutant in 2022

Tables D1-64 show the various statistical measures for each pollutant at each site. Note that bold
numerals indicate where a standard has been exceeded.

Table D1 2022 percentiles of daily peak 8-hour carbon monoxide concentrations

AAQ NEPM standard
9.0 ppm (8-hour average)

Regional performance Data Max 99th 98th 95th 90th 75th 50th
monitoring station availability = conc. percentile percentile percentile percentile percentile percentile
rates
(%) (ppm) _ (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Perth region
Caversham (North-East
Metro) 95.1 0.9 0.7 0.7 0.4 0.3 0.2 0.2
Duncraig (North Metro) 97.3 1.1 0.9 0.8 0.7 0.5 0.3 0.2
South Lake (South-East
Metro) 97.4 6.4 1.0 0.9 0.7 0.5 0.3 0.2
Peel region
Mandurah 96.5 25 0.9 0.6 0.5 0.4 0.2 0.2
Goldfields region
Kalgoorlie 95.8 1.8 11 1.0 0.7 0.3 0.2 0.1
Table D2 2022 percentiles of daily peak 1-hour nitrogen dioxide concentrations

AAQ NEPM standard
0.12 ppm (1-hour average)

Regional performance Data Max 99th 98th 95th 90th 75th 50th
monitoring station availability | conc. | percentile percentile percentile percentile percentile percentile
rates
(%) (ppm) | (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Perth region
Caversham (North-East
Metro) 98.3 0.030 0.025 0.024 0.022 0.019 0.015 0.011
Duncraig (North Metro) 95.9 0.029 0.027 0.026 0.024 0.023 0.019 0.013
Quinns Rocks (Outer
North Coast) 98.5 0.170 0.030 0.029 0.026 0.022 0.016 0.010
Rockingham (South
Coast) 99.8 0.031 0.026 0.025 0.023 0.021 0.017 0.011
Rolling Green (Outer
East Rural) 99.6 0.036 0.020 0.018 0.014 0.011 0.007 0.004
South Lake (South-East
Metro) 98.7 0.037 0.031 0.029 0.027 0.025 0.019 0.014
Swanbourne (Inner West
Coast) 99.9 0.023 0.022 0.021 0.018 0.015 0.011 0.007
Peel region
Mandurah 95.6 0.023 0.017 0.016 0.013 0.011 0.007 0.004
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Table D3 2022 percentiles of daily peak 8-hour ozone concentrations

AAQ NEPM standard
0.065 ppm (4-hour average)

Regional performance monitoring Data Max 99th 98th 95th 10]1] 75th 50th
station availability | conc. |percentile percentile percentile percentile percentile percentile
rates
(%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Perth region
Caversham (North-East Metro) 99.0 0.058 0.052 0.049 0.042 0.036 0.031 0.028
Quinns Rocks (Outer North Coast) 97.3 0.059 0.057 0.052 0.042 0.038 0.035 0.030
Rockingham (South Coast) 99.1 0.066 0.056 0.052 0.041 0.037 0.033 0.029
Rolling Green (Outer East Rural) 98.8 0.056 0.050 0.046 0.041 0.036 0.032 0.029
South Lake (South-East Metro) 99.4 0.055 0.048 0.045 0.037 0.035 0.031 0.027
Swanbourne (Inner West Coast) 99.8 0.062 0.057 0.052 0.041 0.035 0.028 0.023
Peel region
Mandurah 99.5 0.058 0.049 0.044 0.039 0.036 0.032 0.029
Table D4 2022 percentiles of daily peak 1-hour sulfur dioxide concentrations

AAQ NEPM standard
0.10 ppm (1-hour average)

Regional performance Data  Max conc. 99th 98th 95th 90th 75th 50th
monitoring station availability percentile percentile percentile percentile percentile percentile
rates
% (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Perth region
Rockingham (South Coast) 97.2 0.013 0.007 0.007 0.006 0.005 0.004 0.003
South Lake (South-East Metro)|  96.7 0.009 0.004 0.003 0.002 0.002 0.002 0.002
Wattleup (South Metro) 94.8 0.010 0.004 0.003 0.003 0.003 0.002 0.002
Goldfields region
Kalgoorlie 95.4 0.077 0.045 0.037 0.025 0.015 0.005 0.002
Table D5 2022 percentiles of daily peak 1-day sulfur dioxide concentrations

AAQ NEPM standard
0.02 ppm (1-day average)

Regional performance Data  Max conc. 99th 98th 95th 90th 75th 50th
monitoring station availability percentile percentile percentile percentile percentile percentile
rates
(%) (ppm) ((Jla) (ppm) (ppm) (ppm) (ppm) (ppm)
Perth region
Rockingham (South Coast) 97.2 0.007 0.006 0.005 0.005 0.004 0.003 0.003
South Lake (South-East Metro)|  96.7 0.003 0.002 0.002 0.002 0.002 0.001 0.001
Wattleup (South Metro) 94.8 0.003 0.003 0.003 0.003 0.002 0.002 0.001
Goldfields region
Kalgoorlie 95.4 0.011 0.006 0.005 0.004 0.003 0.002 0.001
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Table D6 2022 percentiles of daily peak 1-day particles as PMio concentrations

AAQ NEPM standard
50 ug/m?® (1-day average)

Regional performance monitoring Data Max 99th 98th 95th 90th 75th 50th
station availability | conc. percentile percentile percentile | percentile percentile percentile
rates
(%) (ug/m3) | (ug/m®)  (ug/m®) (ug/m®) | (ug/m®) (ug/m®)  (ug/m°)

Perth region

Armadale (South-East Metro) 97.4 189 50.9 30.8 21.6 18.7 14.6 10.3
Caversham (North-East Metro) 98.6 53.0 33.0 27.0 21.8 18.3 14.7 10.9
Duncraig (North Metro) 93.7 38.7 28.4 23.3 19.9 18.2 14.3 10.7
Quinns Rocks (Outer North Coast) 94.3 101 39.6 35.6 32.2 27.9 22.9 18.1
South Lake (South-East Metro) 99.5 144 32.2 30.0 25.6 21.7 17.4 12.8
Peel region

Mandurah 94.6 83.2 59.4 53.0 44.0 34.8 23.2 17.1
South West region

Albany 99.5 30.5 26.7 24.0 21.7 17.5 12.8 9.6
Bunbury 99.2 75.9 49.8 27.3 22.7 204 16.8 12.7
Busselton 97.6 85.4 42.6 35.0 28.0 23.9 19.1 14.1
Collie 97.2 105 57.2 50.7 40.5 31.0 20.8 14.8
Mid West region

Geraldton 97.4 74.0 38.5 34.3 29.7 26.0 19.8 12.1
Goldfields region

Kalgoorlie 96.8 41.7 31.6 28.8 23.1 19.6 14.6 10.7
Table D7 2022 percentiles of daily peak 1-day particles as PM. s concentrations

AAQ NEPM standard
25 ug/m?® (1-day average)

Regional performance Data Max 99th 98th 95th 90th 75th 50th
monitoring station availability | conc. percentile | percentile percentile percentile percentile percentile

rates

(%) (Mg/m3)  (ug/m3)  (ug/m3)  (ug/m3)  (ug/m3)  (ug/m®)  (ug/md)

Perth region

Armadale (South-East Metro) 97.4 180 45.9 21.9 12.5 9.6 6.6 4.7
Caversham (North-East Metro) 98.6 47.6 28.6 20.8 14.3 10.5 7.2 5.1
Duncraig (North Metro) 93.7 33.4 215 14.8 10.1 8.5 6.2 4.0
Quinns Rocks (Outer North

Coast) 94.3 88.7 28.7 26.3 20.8 16.7 13.8 10.1
South Lake (South-East Metro) 99.4 136 26.3 21.6 135 10.9 7.9 6.1
Peel region

Mandurah 94.7 74.3 27.3 21.0 14.9 11.7 7.5 5.6
South West region

Albany 99.5 274 18.0 16.3 94 7.3 4.7 3.1
Bunbury 99.2 67.5 42.0 21.2 14.1 11.6 7.4 4.9
Busselton 97.6 71.8 36.3 25.2 17.8 15.7 10.6 7.2
Collie 97.2 88.9 54.5 46.4 35.2 26.6 134 6.6
Mid West region

Geraldton 97.5 14.7 11.3 10.2 9.3 7.6 5.7 3.6
Goldfields region

Kalgoorlie 96.8 29.0 20.2 15.4 12.6 7.3 4.7 3.1
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D.2 Maxima and percentiles by site 2013-22

Note for tables: Bold numerals indicate where a standard has been exceeded.

Table D8 Daily peak 8-hour carbon monoxide at Caversham (2013-22)
Trend station/region: Caversham

AAQ NEPM standard
9.0 ppm (8-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVD); (ppm) (ppm) (ppm) (ppm) (ppm)
2013 97.5 0 0.9 0.7 0.6 0.5 0.4
2014 96.1 0 0.7 0.7 0.6 0.5 0.4
2015 94.1 0 1.2 0.8 0.7 0.6 0.5
2016 99.2 0 0.9 0.6 0.6 0.5 0.4
2017 97.5 0 2.9 11 0.8 0.5 0.4
2018 97.4 0 11 0.7 0.6 0.5 0.4
2019 96.6 0 1.0 0.7 0.6 0.5 0.4
2020 97.1 0 1.6 0.9 0.7 0.5 0.4
2021 97.5 0 1.2 0.9 0.7 0.5 0.4
2022 95.1 0 0.9 0.7 0.7 0.4 0.3
Table D9 Daily peak 8-hour carbon monoxide at Duncraig (2013-22)
Trend station/region: Duncraig AAQ NEPM standard
9.0 ppm (8-hour average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVD); (ppm) (ppm) (ppm) (ppm) (ppm)
2013 99.5 0 2.1 1.8 1.6 1.2 0.8
2014 99.7 0 1.9 1.4 1.0 0.8 0.7
2015 99.5 0 1.7 1.4 1.3 1.0 0.7
2016 99.8 0 1.4 1.2 1.1 0.8 0.7
2017 96.9 0 14 11 0.9 0.8 0.6
2018 98.7 0 15 1.2 1.0 0.8 0.7
2019 97.4 0 1.2 11 1.0 0.8 0.6
2020 97.4 0 1.2 1.0 0.9 0.7 0.6
2021 94.9 0 15 1.2 1.1 0.8 0.6
2022 97.3 0 11 0.9 0.8 0.7 0.5

Table D10 Daily peak 8-hour carbon monoxide at South Lake (2013-22)

Trend station/region: South Lake AAQ NEPM standard
9.0 ppm (8-hour average)
Data No. of Max conc. 99th 98th 95th
recovery exceedances percentile percentile percentile  percentile
(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 98.5 0 1.7 1.3 1.2 1.0 0.6
2014 99.5 0 1.8 14 1.0 0.8 0.7
2015 98.5 0 1.9 1.3 1.2 0.9 0.8
2016 99.8 0 2.3 1.3 1.1 0.9 0.7
2017 98.6 0 1.9 1.4 1.3 1.0 0.7
2018 99.7 0 1.9 1.3 1.3 1.0 0.9
2019 97.3 0 1.4 1.2 1.2 1.0 0.8
2020 96.6 0 1.4 11 1.0 0.8 0.6
2021 96.8 0 15 1.2 1.1 0.8 0.6
2022 97.4 0 6.4 1.0 0.9 0.7 0.5
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Table D11 Daily peak 8-hour carbon monoxide at Kalgoorlie (2013-22)
Campaign station/region: Kalgoorlie

AAQ NEPM standard
9.0 ppm (8-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVD) (ppm) (ppm) (ppm) (ppm) (Ppm)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 86.9 0 1.9 0.9 0.8 0.5 0.4
2019 95.5 0 21 1.1 1.0 0.8 0.5
2020 97.4 0 2.0 1.3 1.1 0.7 0.4
2021 89.7 0 1.8 1.3 1.2 0.8 0.4
2022 95.8 0 1.8 1.1 1.0 0.7 0.3

Table D12 Daily peak 8-hour carbon monoxide at Mandurah (2013-22)

Campaign station/region: Mandurah

Year

Data

recovery

No. of

exceedances

Max conc.

99th

percentile

98th

percentile

AAQ NEPM standard
9.0 ppm (8-hour average)

95th

percentile

90th

percentile

(%) days (ppm) (ppm) (ppm) (ppm) (ppm)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 96.6 0 1.8 0.6 0.5 0.4 0.3
2021 94.6 0 1.6 0.6 0.6 0.5 0.4
2022 96.5 0 2.5 0.9 0.6 0.5 0.4
Table D13 Daily peak 1-hour nitrogen dioxide at Caversham (2013-22)

Trend station/region: Caversham

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVD); (ppm) (ppm) (ppm) (ppm) (ppm)
2013 97.5 0 0.043 0.034 0.032 0.029 0.025
2014 94.2 0 0.033 0.031 0.030 0.026 0.024
2015 94.6 0 0.041 0.035 0.032 0.027 0.025
2016 99.5 0 0.036 0.032 0.030 0.026 0.024
2017 95.3 0 0.042 0.032 0.031 0.028 0.025
2018 98.6 0 0.034 0.029 0.028 0.026 0.024
2019 98.4 0 0.039 0.030 0.028 0.025 0.023
2020 99.1 0 0.030 0.028 0.025 0.023 0.020
2021 99.3 0 0.034 0.029 0.027 0.024 0.021
2022 98.3 0 0.030 0.025 0.024 0.022 0.019

AAQ NEPM standard
0.08 ppm (1-hour average)
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Table D14 Daily peak 1-hour nitrogen dioxide at Duncraig (2013-22)

Trend station/region: Duncraig AAQ NEPM standard

0.08 ppm (1-hour average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile

(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 97.9 0 0.040 0.031 0.030 0.028 0.026
2014 99.3 0 0.048 0.029 0.028 0.026 0.024
2015 98.2 0 0.036 0.034 0.032 0.028 0.026
2016 99.8 0 0.033 0.029 0.028 0.026 0.024
2017 98.2 0 0.032 0.031 0.030 0.027 0.026
2018 97.1 0 0.036 0.031 0.030 0.027 0.025
2019 95.9 0 0.037 0.033 0.031 0.028 0.025
2020 99.3 0 0.031 0.030 0.028 0.026 0.025
2021 94.6 0 0.033 0.028 0.027 0.025 0.024
2022 95.9 0 0.029 0.027 0.026 0.024 0.023

Table D15 Daily peak 1-hour nitrogen dioxide at Quinns Rocks (2013-22)

Trend station/region: Quinns Rocks AAQ NEPM standard
0.08 ppm (1-hour average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) days
0 .
2014 99.6 0 0.031 0.026 0.024 0.020 0.017
2015 98.8 0 0.030 0.028 0.026 0.024 0.020
2016 97.8 0 0.029 0.026 0.024 0.022 0.020
2017 215 0 0.019 0.017 0.016 0.015 0.014
2018 - - - - - - -
2019 - - - - - - -
2020 72.0 0 0.038 0.033 0.032 0.028 0.026
2021 99.7 0 0.033 0.031 0.030 0.026 0.022
2022 98.5 1 0.170 0.030 0.029 0.026 0.022

Table D16 Daily peak 1-hour nitrogen dioxide at Rockingham (2013-22)

Trend station/region: Rockingham AAQ NEPM standard
0.08 ppm (1-hour average)
Data No. of Max conc. 99th 98th 95th
recovery exceedances percentile percentile percentile  percentile

(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 97.8 0 0.035 0.031 0.029 0.027 0.025
2014 98.7 0 0.034 0.027 0.026 0.024 0.021
2015 98.8 0 0.062 0.032 0.029 0.026 0.023
2016 99.3 0 0.029 0.027 0.026 0.024 0.022
2017 93.4 0 0.074 0.047 0.034 0.026 0.023
2018 82.2 0 0.029 0.026 0.025 0.023 0.020
2019 93.4 0 0.107 0.059 0.042 0.029 0.025
2020 96.6 0 0.041 0.028 0.027 0.024 0.021
2021 99.8 0 0.037 0.028 0.027 0.025 0.023
2022 99.8 0 0.031 0.026 0.025 0.023 0.021
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Table D17 Daily peak 1-hour nitrogen dioxide at Rolling Green (2013-22)
Trend station/region: Rolling Green AAQ NEPM standard
0.08 ppm (1-hour average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVD) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 96.5 0 0.030 0.018 0.017 0.015 0.013
2014 97.2 0 0.021 0.017 0.015 0.013 0.013
2015 98.0 0 0.023 0.018 0.017 0.016 0.013
2016 97.5 0 0.023 0.016 0.016 0.013 0.012
2017 99.1 0 0.018 0.017 0.016 0.014 0.013
2018 99.8 0 0.023 0.018 0.016 0.014 0.012
2019 99.6 0 0.023 0.015 0.015 0.012 0.011
2020 99.2 0 0.018 0.015 0.014 0.012 0.010
2021 98.9 0 0.020 0.017 0.014 0.012 0.010
2022 99.6 0 0.036 0.020 0.018 0.014 0.011

Table D18 Daily peak 1-hour nitrogen dioxide at South Lake (2013-22)

Trend station/region: South Lake AAQ NEPM standard
0.08 ppm (1-hour average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile percentile
(%) (CEVD)
2013 97.1 0 0.043 0.037 0.033 0.031 0.027
2014 99.5 0 0.034 0.032 0.029 0.028 0.026
2015 98.7 0 0.043 0.034 0.031 0.028 0.026
2016 95.0 0 0.038 0.030 0.029 0.027 0.025
2017 97.3 0 0.045 0.034 0.030 0.028 0.026
2018 98.9 0 0.047 0.035 0.033 0.029 0.027
2019 97.9 0 0.036 0.031 0.030 0.028 0.026
2020 99.1 0 0.036 0.031 0.028 0.025 0.024
2021 98.4 0 0.034 0.030 0.029 0.026 0.024
2022 98.7 0 0.037 0.031 0.029 0.027 0.025
Table D19 Daily peak 1-hour nitrogen dioxide at Swanbourne (2013-22)
Trend station/region: Swanbourne AAQ NEPM standard
0.08 ppm (1-hour average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVD); (ppm) (ppm) (ppm) (ppm) (ppm)
2013 99.6 0 0.037 0.033 0.031 0.027 0.025
2014 99.8 0 0.036 0.029 0.028 0.024 0.022
2015 99.5 0 0.036 0.034 0.030 0.027 0.023
2016 96.1 0 0.030 0.028 0.026 0.024 0.020
2017 99.8 0 0.033 0.032 0.030 0.026 0.022
2018 99.3 0 0.039 0.031 0.029 0.026 0.021
2019 98.9 0 0.037 0.031 0.029 0.026 0.022
2020 99.2 0 0.032 0.029 0.027 0.023 0.019
2021 99.4 0 0.033 0.027 0.027 0.024 0.019
2022 99.9 0 0.023 0.022 0.021 0.018 0.015
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Table D20

Daily peak 1-hour nitrogen dioxide at Mandurah (2013-22)

Trend station/region: Mandurah

AAQ NEPM standard
0.08 ppm (1-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVD) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 98.6 0 0.022 0.019 0.017 0.014 0.011
2021 96.4 0 0.021 0.019 0.017 0.014 0.011
2022 95.6 0 0.023 0.017 0.016 0.013 0.011

Table D21 Daily peak 8-hour ozone at Caversham (2013-22)

Trend station/region: Caversham

AAQ NEPM standard
0.065 ppm (8-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile percentile

(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 95.7 0 0.060 0.056 0.052 0.043 0.039
2014 96.3 0 0.062 0.045 0.042 0.039 0.035
2015 95.4 1 0.069 0.060 0.057 0.047 0.039
2016 99.6 1 0.073 0.055 0.046 0.039 0.036
2017 98.7 0 0.061 0.056 0.053 0.043 0.039
2018 99.8 0 0.049 0.046 0.042 0.038 0.034
2019 98.6 0 0.054 0.051 0.049 0.042 0.036
2020 99.2 0 0.053 0.045 0.044 0.040 0.036
2021 99.6 1 0.078 0.050 0.046 0.041 0.036
2022 99.0 0 0.058 0.052 0.049 0.042 0.036

Table D22 Daily peak 8-hour ozone at Quinns Rocks (2013-22)

Trend station/region: Quinns Rocks

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Data
recovery

(%)
99.2
99.3
98.9
98.7
215

73.2
99.5
97.3

No. of

exceedances

CRD)

. ON OO

O O

Max conc.

(Ppm)
0.068
0.053
0.061
0.072
0.057

0.048
0.079
0.059

99th

percentile

(Ppm)
0.060
0.048
0.058
0.055
0.053

0.044
0.050
0.057

98th

percentile

(ppm)
0.054
0.046
0.055
0.052
0.049

0.041
0.047
0.052

AAQ NEPM standard
0.065 ppm (8-hour average)

95th

percentile

(ppm)
0.047
0.041
0.047
0.046
0.046

0.038
0.042
0.042

90th
percentile

(ppm)
0.041
0.038
0.038
0.040
0.043

0.036
0.038
0.038
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Table D23 Daily peak 8-hour ozone at Rockingham (2013-22)

Trend station/region: Rockingham AAQ NEPM standard

0.065 ppm (8-hour average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile

(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 98.8 1 0.067 0.054 0.049 0.043 0.037
2014 99.0 0 0.058 0.046 0.043 0.039 0.035
2015 98.9 0 0.061 0.053 0.050 0.043 0.037
2016 98.8 2 0.072 0.056 0.051 0.043 0.038
2017 99.1 0 0.052 0.050 0.049 0.041 0.036
2018 99.8 0 0.049 0.040 0.039 0.036 0.035
2019 97.2 0 0.059 0.053 0.047 0.040 0.036
2020 98.6 0 0.051 0.046 0.043 0.039 0.036
2021 99.5 0 0.064 0.057 0.053 0.043 0.038
2022 99.1 1 0.066 0.056 0.052 0.041 0.037

Table D24 Daily peak 8-hour ozone at Rolling Green (2013-22)

Trend station/region: Rolling Green AAQ NEPM standard
0.065 ppm (8-hour average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile percentile
(%) (days)
2013 96.8 1 0.065 0.055 0.050 0.045 0.039
2014 98.1 0 0.060 0.047 0.045 0.041 0.038
2015 99.2 2 0.079 0.056 0.053 0.048 0.044
2016 97.5 0 0.060 0.052 0.048 0.042 0.037
2017 98.6 0 0.055 0.049 0.046 0.039 0.035
2018 98.0 0 0.058 0.049 0.046 0.043 0.038
2019 97.9 1 0.067 0.059 0.055 0.049 0.042
2020 99.5 0 0.053 0.049 0.046 0.042 0.039
2021 97.4 1 0.065 0.050 0.047 0.043 0.037
2022 98.8 0 0.056 0.050 0.046 0.041 0.036

Table D25 Daily peak 8-hour ozone at South Lake (2013-22)

Trend station/region: South Lake AAQ NEPM standard

0.065 ppm (8-hour average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile percentile

(%) (days) (Ppm) (Ppm) (ppm) (ppm) (ppm)
2013 98.6 0 0.065 0.051 0.047 0.041 0.035
2014 99.4 0 0.051 0.046 0.041 0.037 0.034
2015 98.8 0 0.055 0.049 0.048 0.039 0.033
2016 99.6 1 0.069 0.048 0.046 0.039 0.034
2017 98.5 0 0.057 0.050 0.047 0.040 0.035
2018 99.6 0 0.046 0.039 0.036 0.032 0.030
2019 98.1 0 0.060 0.049 0.044 0.037 0.032
2020 99.3 0 0.047 0.044 0.040 0.036 0.032
2021 99.8 0 0.059 0.046 0.042 0.038 0.034
2022 99.4 0 0.055 0.048 0.045 0.037 0.035
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Table D26 Daily peak 8-hour ozone at Swanbourne (2013-22)
Trend station/region: Swanbourne

AAQ NEPM standard
0.065 ppm (8-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVD) (ppm) (ppm) (ppm) (ppm) (Ppm)
2013 99.8 0 0.059 0.053 0.049 0.043 0.038
2014 97.8 0 0.049 0.045 0.043 0.039 0.035
2015 99.9 0 0.062 0.053 0.051 0.043 0.036
2016 98.7 2 0.069 0.055 0.052 0.046 0.039
2017 99.5 0 0.065 0.054 0.051 0.047 0.042
2018 99.8 0 0.053 0.047 0.043 0.041 0.039
2019 98.7 0 0.058 0.051 0.047 0.043 0.038
2020 99.7 0 0.053 0.051 0.048 0.044 0.041
2021 99.7 1 0.076 0.056 0.053 0.047 0.041
2022 99.8 0 0.062 0.057 0.052 0.041 0.035

Table D27 Daily peak 8-hour ozone at Mandurah (2013-22)

AAQ NEPM standard
0.065 ppm (8-hour average)

Trend station/region: Mandurah

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 98.9 0 0.053 0.046 0.043 0.040 0.037
2021 98.1 0 0.061 0.056 0.045 0.040 0.035
2022 99.5 0 0.058 0.049 0.044 0.039 0.036

Table D28 Daily peak 1-hour sulfur dioxide at Rockingham (2013-22)

Trend station/region: Rockingham

AAQ NEPM standard

0.10 ppm (1-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVD); (ppm) (ppm) (ppm) (ppm) (ppm)
2013 94.5 0 0.037 0.028 0.022 0.016 0.011
2014 93.9 0 0.036 0.024 0.021 0.013 0.008
2015 94.6 0 0.051 0.033 0.023 0.018 0.012
2016 96.1 0 0.064 0.041 0.035 0.020 0.013
2017 95.8 0 0.030 0.024 0.017 0.012 0.008
2018 95.4 0 0.031 0.021 0.019 0.013 0.008
2019 94.7 0 0.034 0.023 0.020 0.015 0.011
2020 92.4 0 0.037 0.024 0.018 0.008 0.006
2021 97.8 0 0.016 0.008 0.006 0.005 0.005
2022 97.2 0 0.013 0.007 0.007 0.006 0.005
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Table D29 Daily peak 1-hour sulfur dioxide at South Lake (2013-22)
Trend station/region: South Lake

AAQ NEPM standard
0.10 ppm (1-hour average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVD) (ppm) (ppm) (ppm) (ppm) (Ppm)
2013 93.3 0 0.044 0.034 0.031 0.020 0.015
2014 94.5 0 0.051 0.028 0.024 0.016 0.012
2015 95.5 0 0.037 0.031 0.029 0.020 0.016
2016 97.4 0 0.034 0.020 0.017 0.014 0.011
2017 95.2 0 0.037 0.023 0.019 0.017 0.013
2018 97.4 0 0.022 0.016 0.015 0.012 0.010
2019 97.3 0 0.019 0.016 0.014 0.012 0.010
2020 99.2 0 0.010 0.009 0.009 0.008 0.006
2021 98.1 0 0.007 0.005 0.004 0.003 0.003
2022 96.7 0 0.009 0.004 0.003 0.002 0.002

Table D30 Daily peak 1-hour sulfur dioxide at Wattleup (2013-22)

AAQ NEPM standard
0.10 ppm (1-hour average)

Trend station/region: Wattleup

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (days)
2013 92.5 0 0.090 0.059 0.047 0.037 0.027
2014 95.1 0 0.061 0.046 0.037 0.031 0.024
2015 95.6 0 0.067 0.046 0.045 0.039 0.031
2016 94.5 0 0.072 0.055 0.048 0.033 0.025
2017 96.3 0 0.068 0.051 0.036 0.026 0.021
2018 97.0 0 0.038 0.033 0.029 0.023 0.017
2019 95.2 0 0.057 0.031 0.029 0.023 0.018
2020 92.0 0 0.044 0.032 0.027 0.022 0.016
2021 94.2 0 0.032 0.022 0.018 0.007 0.003
2022 94.8 0 0.010 0.004 0.003 0.003 0.003

Table D31 Daily peak 1-hour sulfur dioxide at Kalgoorlie (2013-22)

Trend station/region: Goldfields

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Data
recovery

(%)

No. of

exceedances

CRD)

Max conc.

(ppm)

99th

percentile

(ppm)

98th

percentile

(ppm)

AAQ NEPM standard
0.10 ppm (1-hour average)

95th

percentile

(ppm)

90th

percentile

(ppm)

Department of Water and Environmental Regulation




OFFICIAL

2022 Western Australian air monitoring report

Table D32 Daily peak 1-day sulfur dioxide at Rockingham (2013-22)

Trend station/region: Rockingham AAQ NEPM standard

0.02 ppm (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile

(%) (days) (ppm) (ppm) (ppm) (ppm) (ppm)
2013 94.5 0 0.007 0.005 0.004 0.003 0.002
2014 93.9 0 0.007 0.005 0.004 0.003 0.002
2015 94.6 0 0.013 0.007 0.006 0.004 0.003
2016 96.1 0 0.014 0.010 0.007 0.004 0.002
2017 95.8 0 0.009 0.004 0.003 0.003 0.002
2018 95.4 0 0.007 0.004 0.004 0.003 0.002
2019 94.7 0 0.009 0.005 0.004 0.003 0.002
2020 92.4 0 0.008 0.004 0.003 0.002 0.002
2021 97.8 0 0.006 0.005 0.005 0.004 0.004
2022 97.2 0 0.007 0.006 0.005 0.005 0.004

Table D33 Daily peak 1-day sulfur dioxide at South Lake (2013-22)

Trend station/region: South Lake AAQ NEPM standard

0.02 ppm (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile percentile
(%) (days)

2013 93.3 0 0.014 0.005 0.004 0.003 0.002
2014 94.5 0 0.010 0.005 0.004 0.003 0.003
2015 95.5 0 0.007 0.006 0.005 0.005 0.004
2016 97.4 0 0.010 0.007 0.007 0.006 0.005
2017 95.2 0 0.009 0.008 0.008 0.006 0.005
2018 97.4 0 0.005 0.004 0.004 0.004 0.003
2019 97.3 0 0.006 0.005 0.005 0.004 0.004
2020 99.2 0 0.006 0.005 0.005 0.004 0.003
2021 98.1 0 0.002 0.002 0.002 0.001 0.001
2022 96.7 0 0.003 0.002 0.002 0.002 0.002

Table D34 Daily peak 1-day sulfur dioxide at Wattleup (2013-22)

Trend station/region: Wattleup AAQ NEPM standard

0.02 ppm (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile percentile

(%) (days) (Ppm) (Ppm) (ppm) (ppm) (ppm)
2013 92.5 0 0.010 0.008 0.006 0.005 0.004
2014 95.1 0 0.008 0.007 0.006 0.005 0.004
2015 95.6 0 0.009 0.007 0.006 0.006 0.005
2016 94.5 0 0.011 0.006 0.005 0.004 0.003
2017 96.3 0 0.007 0.005 0.005 0.004 0.003
2018 97.0 0 0.007 0.006 0.005 0.004 0.003
2019 95.2 0 0.008 0.005 0.005 0.004 0.003
2020 92.0 0 0.006 0.005 0.004 0.003 0.003
2021 94.2 0 0.004 0.003 0.002 0.002 0.002
2022 94.8 0 0.003 0.003 0.003 0.003 0.002

56 Department of Water and Environmental Regulation



OFFICIAL

2022 Western Australian air monitoring report

Table D35 Daily peak 1-day sulfur dioxide at Kalgoorlie (2013-22)

Trend station/region: Goldfields AAQ NEPM standard
0.02 ppm (1-day average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVD) (ppm) (ppm) (ppm) (ppm) (Ppm)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 95.7 0 0.012 0.005 0.004 0.003 0.002
2020 95.6 0 0.011 0.006 0.004 0.003 0.002
2021 88.9 0 0.007 0.004 0.003 0.003 0.002
2022 95.4 0 0.011 0.006 0.005 0.004 0.003

Table D36 Daily peak 1-day particles as PMjo at Caversham (2013-22)

Trend station/region: Caversham AAQ NEPM standard

50 pg/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile
(%) (days) (ug/m®)  (ug/md) (ug/m°) (ug/m°) (ug/m°)

2013 97.4 1 62.4 34.4 30.7 26.2 23.6
2014 97.2 1 52.6 37.3 345 27.2 24.8
2015 95.7 0 46.8 40.7 374 304 26.3
2016 99.1 0 38.1 33.7 315 26.4 22.8
2017 98.6 3 79.2 43.3 32.6 27.8 25.0
2018 98.9 2 77.9 36.1 33.2 27.8 25.0
2019 82.1 1 108 42.1 38.1 29.6 27.0
2020 97.8 3 71.5 43.1 36.9 28.0 24.3
2021 97.4 3 97.7 375 32.9 24.3 20.3
2022 98.6 2 53.0 33.0 27.0 21.8 18.3

Table D37 Daily peak 1-day particles as PMjo at Duncraig (2013-22)

Trend station/region: Duncraig AAQ NEPM standard

50 ug/m® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile percentile
(%) (days) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/md)

2013 99.3 0 37.6 32.1 28.1 25.6 22.8
2014 99.4 1 53.0 31.2 28.1 25.1 22.4
2015 99.4 1 82.7 40.1 36.7 28.0 25.2
2016 99.6 0 40.0 34.2 29.7 25.8 21.8
2017 98.4 1 51.4 33.4 30.1 26.4 22.5
2018 99.3 1 61.3 33.1 28.0 24.1 21.4
2019 96.0 1 68.1 30.7 27.2 23.7 22.2
2020 97.8 1 61.8 30.7 24.9 23.3 195
2021 97.7 2 105 39.6 31.1 22.8 18.8
2022 93.7 0 38.7 28.4 23.3 19.9 18.2

Department of Water and Environmental Regulation



2022 Western Australian air monitoring report

OFFICIAL

Table D38
Trend station/region: South Lake

Daily peak 1-day particles as PMio at South Lake (2013—-2022)

AAQ NEPM standard
50 pg/m?® (1-day average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) CEVD) (hg/m?) (ng/m?) (hg/m?) (hg/m?) (ng/m?)
2013 98.6 0 38.8 34.4 323 28.9 25.9
2014 99.4 0 44.5 38.2 34.0 29.4 26.3
2015 97.4 2 53.3 45.7 41.7 34.4 28.5
2016 99.5 0 47.0 38.7 33.4 28.9 24.3
2017 98.2 0 49.6 37.7 31.3 28.6 26.2
2018 99.6 1 57.1 40.7 34.3 26.7 23.7
2019 98.6 2 98.8 40.4 37.0 30.7 26.7
2020 99.0 0 45.2 32.8 31.8 25.3 21.7
2021 99.0 1 102 34.9 31.1 24.7 21.8
2022 99.5 1 144 32.2 30.0 25.6 21.7

Table D39 Daily peak 1-day particles as PMjo at Mandurah (2013-22)

Trend station/region: Mandurah

AAQ NEPM standard
50 pg/m?® (1-day average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile percentile

(%) (days) (ng/m3) (ng/m®) (ng/m®) (ng/m3)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - . - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 96.5 30 84.4 71.9 65.3 57.3 48.5
2021 95.8 19 103 66.1 57.2 52.3 40.9
2022 94.6 9 83.2 59.4 53.0 44.0 34.8

Table D40 Daily peak 1-day particles as PMyo at Albany (2013-22)

Trend station/region: Albany

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Data
recovery

(%)
98.1
98.6
99.1
95.5
99.5
935
98.2
98.4
99.2
99.5

No. of
exceedances

CRD)

w

OO OFrR,NMNNMNONO

Max conc.

(ng/m?)

111
43.5
76.7
94.9
61.8
89.6
129
37.2
34.3
30.5

99th

percentile
(hg/m?)

43.3
355
37.3
56.5
46.7
43.9
355
32.7
27.9
26.7

98th

percentile
(ug/m?)

36.0
314
34.7
45.2
41.4
30.1
30.9
29.3
26.1
24.0

AAQ NEPM standard
50 pg/m?® (1-day average)

95th

percentile
(ug/m?)

20.1
28.1
28.4
35.1
30.7
26.3
271
25.9
23.1
21.7

percentile

(Hg/m3)
23.8
24.4
24.5
28.7
25.8
21.8
22,5
21.3
20.6
175
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Table D41 Daily peak 1-day particles as PMio at Bunbury (2013-22)

Trend station/region: Bunbury AAQ NEPM standard

50 pg/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile
(%) CEVD) (ng/m®) (ng/m®) (hg/m?) (hg/m?) (ng/m?)

2013 98.9 0 46.8 38.1 335 26.8 22.6
2014 98.1 0 44.5 317 26.2 24.6 22.8
2015 99.7 3 62.9 48.6 40.6 35.6 27.2
2016 97.5 2 74.6 44.4 33.0 28.6 24.9
2017 99.6 0 455 36.1 32.9 27.8 24.5
2018 99.6 1 51.9 37.8 35.2 27.8 24.4
2019 98.9 3 131 38.4 31.8 26.8 23.6
2020 95.1 1 61.1 41.7 34.9 28.7 24.2
2021 97.2 1 89.6 35.6 30.0 24.3 21.7
2022 99.2 4 75.9 49.8 27.3 22.7 204

Table D42 Daily peak 1-day particles as PMyg at Collie (2013-22)

Trend station/region: Collie AAQ NEPM standard

50 ug/m® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile
(%) (days) (ng/m?) (ng/m?) (ng/m?) (ng/m?) (hg/m?)

2013 99.0 3 61.6 46.0 41.3 36.0 32.0
2014 99.3 2 73.3 42.2 38.8 34.0 29.8
2015 99.0 10 112 67.4 53.9 41.9 37.8
2016 99.5 5 89.9 51.0 46.9 38.6 30.4
2017 96.8 11 815 56.3 53.7 42.5 33.7
2018 98.9 10 84.6 57.4 52.4 39.6 30.8
2019 99.7 7 83.5 60.4 48.6 39.5 33.9
2020 96.6 5 131 57.0 41.9 35.0 27.4
2021 96.8 4 84.7 48.8 36.1 28.3 25.3
2022 97.2 10 105 57.2 50.7 40.5 31.0

Table D43 Daily peak 1-day particles as PMyo at Geraldton (2013-22)

Trend station/region: Geraldton AAQ NEPM standard

50 pg/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile
(%) (days) (ug/m?)  (ug/imd) (ug/m?) (ug/m?) (ug/m?)

2013 99.3 2 63.1 45.9 42.1 38.9 34.6
2014 98.8 4 55.7 49.7 47.1 414 375
2015 98.9 5 68.1 54.5 44.4 39.8 35.2
2016 96.7 3 66.0 49.3 42.1 37.3 32.1
2017 99.8 3 735 44.3 40.0 36.9 33.7
2018 96.0 3 70.0 42.2 41.0 36.7 318
2019 99.5 6 88.4 51.5 46.0 39.4 35.2
2020 98.5 3 446 47.1 435 38.3 334
2021 98.5 6 120 52.0 45.2 37.2 32.8
2022 97.4 1 74.0 38.5 34.3 29.7 26.0
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Table D44

Daily peak 1-day particles as PMi at Kalgoorlie (2013-22)

Trend station/region: Kalgoorlie

AAQ NEPM standard
50 pg/m?® (1-day average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (CEVS) (ng/m?3) (ng/m?3) (Hg/m?3) (Hg/m?3) (Hg/m3)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 93.6 1 60.5 31.8 29.3 22.8 20.6
2019 97.7 4 67.6 46.6 41.4 31.8 27.2
2020 98.2 4 77.3 49.3 39.1 31.8 24.3
2021 90.6 0 42.7 29.1 27.4 23.2 19.0
2022 96.8 0 41.7 31.6 28.8 231 19.6

Table D44a Daily peak 1-day particles as PMo at Armadale (2013-22)

Trend station/region: Armadale

AAQ NEPM standard
50 ug/m® (1-day average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (days) (ng/m?) (ng/m?) (Hg/m?)
2013 - - - - - - -
2014 - - . - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - . - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 46.2 0 31.3 28.7 22.5 19.7 15.4
2021 96.6 2 96.2 354 29.8 20.7 17.3
2022 97.4 4 189 50.9 30.8 21.6 18.7

Table D45 Daily peak 1-day particles as PM.s at Caversham (2013-22)

AAQ NEPM standard
25 pg/m?® (1-day average)

Trend station/region: Caversham

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (days) (ug/m?)  (Hg/im®) (ug/m?) (ug/m?) (ug/m?)
97.4 0 22.6 17.2 16.4 13.6 11.6
97.0 1 39.3 16.2 15.2 14.1 11.9
95.8 5 30.0 27.2 22.4 16.1 12.8
99.5 0 241 17.0 14.2 12.6 10.9
98.7 5 65.9 31.3 21.8 15.7 11.8
99.5 2 36.7 20.6 17.3 14.8 11.6
82.1 1 25.4 18.2 17.3 15.2 12.4
97.8 9 60.9 30.9 27.9 17.6 14.6
97.4 6 88.3 31.7 22.2 18.3 13.1
98.6 4 47.6 28.6 20.8 14.3 10.5
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Table D46

Daily peak 1-day particles as PM2s at Duncraig (2013-22)

Trend station/region: Duncraig

AAQ NEPM standard
25 pg/m?® (1-day average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) CEVD) (ng/m?) (ng/m?) (hg/m?) (hg/m?) (ng/m?)
2013 98.5 0 18.7 15.6 14.4 12.7 11.4
2014 99.7 1 47.6 16.8 15.3 13.0 11.0
2015 99.6 3 35.8 229 18.3 15.2 12.9
2016 99.4 1 27.0 15.9 154 12.0 10.9
2017 98.5 3 40.5 22.9 19.0 14.2 11.5
2018 99.4 1 48.6 19.3 15.6 12.9 11.1
2019 97.3 0 25.0 20.2 15.9 13.9 11.6
2020 98.6 2 37.2 18.1 16.3 11.7 9.8
2021 97.7 6 96.6 31.0 23.9 16.0 11.5
2022 93.7 2 334 215 14.8 10.1 8.5

Table D47 Daily peak 1-day particles as PMzs at Quinns Rocks (2013-22)

Trend station/region: Quinns Rocks

AAQ NEPM standard
25 ug/m?® (1-day average)

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (days) (ng/m?) (ng/m?) (ng/m?) (ng/m?) (hg/m?)
2013 98.5 0 19.3 16.6 15.0 13.1 10.9
2014 98.8 2 39.5 15.8 14.5 13.4 11.7
2015 98.9 2 37.9 22.2 20.9 14.8 12.4
2016 98.7 2 28.8 18.4 14.8 12.7 10.8
2017 20.7 0 12.2 12.2 11.8 11.1 10.8
2018 - - - - - - -
2019 - - - - - - -
2020 70.7 1 39.8 19.7 16.9 11.2 10.4
2021 97.4 5 42.2 28.3 22.3 18.5 154
2022 94.3 9 88.7 28.7 26.3 20.8 16.7

Table D48 Daily peak 1-day particles as PM.s at Mandurah (2013-22)

AAQ NEPM standard
25 pg/m?® (1-day average)

Trend station/region: Mandurah

Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile

(%) (days) (ng/m®) (ng/m®) (ng/m®) (ng/m®) (ng/md)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 96.5 5 53.8 26.5 22.0 20.0 17.1
2021 95.8 3 87.9 24.5 19.7 13.8 11.0
2022 94.7 4 74.3 27.3 21.0 14.9 11.7
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Table D49 Daily peak 1-day particles as PM.s at South Lake (2013-22)

Trend station/region: South Lake AAQ NEPM standard

25 ug/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile  percentile
(%) (days) (ng/m?) (ng/m?) (ng/m?) (ng/m?) (hg/m?)
0

2014 98.7 2 29.8 17.7 15.0 13.4 11.5
2015 97.0 5 34.5 29.8 22.8 17.0 134
2016 99.6 3 304 17.2 15.3 13.1 11.6
2017 98.4 3 46.6 24.2 19.8 14.5 12.8
2018 99.7 5 43.3 27.6 20.2 15.0 12.3
2019 98.7 2 28.9 18.0 16.0 135 12.4
2020 99.0 4 34.6 24.7 21.8 14.3 11.3
2021 99.0 7 92.2 26.1 24.8 18.2 13.7
2022 99.4 5 136 26.3 21.6 135 10.9

Table D50 Daily peak 1-day particles as PM;s at Bunbury (2013-22)

Trend station/region: Bunbury AAQ NEPM standard

25 ug/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th

recovery exceedances percentile percentile percentile percentile
(%) (days) (ng/m?) (ng/m?) (ng/m?) (ng/m?) (Hg/m?)

2013 99.3 1 38.3 16.6 15.7 14.0 11.5
2014 98.4 1 34.6 16.1 15.0 13.3 11.7
2015 97.6 9 52.1 35.0 30.2 20.2 14.4
2016 99.7 6 61.5 33.6 22.4 14.9 12.2
2017 99.5 6 33.9 27.2 215 14.3 12.7
2018 99.7 5 38.4 26.0 22.2 17.2 12.5
2019 99.0 6 118 27.3 22.5 14.2 12.1
2020 95.2 11 55.5 314 27.5 22.1 16.4
2021 97.2 4 83.1 26.0 20.0 16.5 12.2
2022 99.2 7 67.5 42.0 21.2 14.1 11.6

Table D51 Daily peak 1-day particles as PM; s at Busselton (2013-22)

Trend station/region: Busselton AAQ NEPM standard
25 pg/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th
recovery exceedances percentile percentile percentile percentile
(%) (days) (ppm) (Hg/m3) (ng/m®) (ng/m®) (Hg/md)
2013 98.6 0 17.9 16.6 155 12.9 10.9
2014 99.6 1 25.1 13.2 12.4 11.1 10.2
2015 99.1 4 37.8 24.4 21.3 18.6 13.9
2016 99.5 4 61.1 22.8 175 13.7 11.3
2017 97.8 1 28.8 22.8 18.0 14.9 12.2
2018 97.0 7 56.5 28.9 22.2 16.4 11.3
2019 97.8 5 78.5 29.4 21.6 13.2 11.0
2020 84.0 5 37.1 27.7 21.2 16.2 14.2
2021 98.0 8 126 29.5 25.0 20.4 15.1
2022 97.6 8 71.8 36.3 25.2 17.8 15.7
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Table D52 Daily peak 1-day particles as PM. s at Kalgoorlie (2013-22)

Trend station/region: Kalgoorlie AAQ NEPM standard
25 pg/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVS) (ppm) (ng/m?3) (Hg/m?3) (Hg/m?3) (Hg/m3)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 93.6 1 36.2 16.4 14.0 10.2 8.2
2019 97.7 3 40.8 24.1 22.1 16.6 12.8
2020 99.3 2 33.3 22.0 19.9 13.4 8.9
2021 90.6 2 34.0 22.1 18.9 12.1 6.9
2022 96.8 2 29.0 20.2 154 12.6 7.3

Table D53 Daily peak 1-day particles as PM2s at Geraldton (2013-22)

Trend station/region: Geraldton AAQ NEPM standard
25 ug/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (days) (ppm) (hg/m®) (ng/m®) (ng/m®) (ng/md)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 994 0 18.4 16.5 14.6 13.3 11.8
2020 96.4 1 162 17.2 15.8 141 12.1
2021 98.5 2 29.2 17.9 16.2 12.4 11.2
2022 97.5 0 14.7 11.3 10.2 9.3 7.6

Table D54 Daily peak 1-day particles as PM. s at Collie (2013-22)

Trend station/region: Collie AAQ NEPM standard
25 pg/m?® (1-day average)
Data No. of Max conc. 99th 95th
recovery exceedances percentile percentile percentile  percentile
(%) (days) (ppm) (ug/m?) (ug/m?) (ug/m?) (ng/m?)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 - - - - - - -
2021 23.7 1 25.9 15.8 14.1 11.9 9.5
2022 97.2 42 88.9 54.5 46.4 35.2 26.6
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Table D55 Daily peak 1-day particles as PM2s at Albany (2013-22)

Trend station/region: Albany AAQ NEPM standard
25 pg/m?® (1-day average)
Data No. of Max conc. 99th 98th 95th 90th
recovery exceedances percentile percentile percentile  percentile
(%) (CEVS) (ppm) (ng/m?3) (Hg/m?3) (Hg/m?3) (Hg/m3)
2013 - - - - - - -
2014 - - - - - - -
2015 - - - - - - -
2016 - - - - - - -
2017 - - - - - - -
2018 - - - - - - -
2019 - - - - - - -
2020 - - - - - - -
2021 6.3 0 11.6 10.9 10.2 8.3 6.8
2022 99.5 1 27.4 18.0 16.3 9.4 7.3

64 Department of Water and Environmental Regulation



OFFICIAL

2022 Western Australian air monitoring report

D.3 Maxima by pollutant 2013-22

Note that in the tables below, bold numerals indicate where a standard has been exceeded.

Table D56 Peak 8-hour carbon monoxide concentrations (ppm) for 2013—-22
AAQ NEPM standard
9.0 ppm (8-hour average)
Regional performance monitoring

station 2013 2014 2015 2016 | 2017 2018 2019 2020 2021 2022

Perth region
Caversham (North-East Metro) 0.9 0.7 1.2 0.9 29 1.1 1.0 1.6 1.2 0.9
Duncraig (North Metro) 21 1.9 1.7 1.4 1.4 15 1.2 1.2 1.5 1.1

South Lake (South-East Metro) 17 1.8 1.9 2.3 1.9 1.9 14 14 15 6.4

Peel region

Mandurah - - - - - - - 1.8 1.6 2.5
Goldfields region

Kalgoorlie - - - - - 1.9 2.1 2.0 1.8 1.8
Table D57 Peak 1-hour nitrogen dioxide concentrations (ppm) for 2013-22

AAQ NEPM standard
0.08 ppm (1-hour average)

Regional performance monitoring
station 2013 2014 | 2015 2016 | 2017 2018 | 2019 2020 2021 2022

Perth region

Caversham (North-East Metro) | 0.043 | 0.033 | 0.041 | 0.036 | 0.042 | 0.034 | 0.039 | 0.030 | 0.034 | 0.030
Duncraig (North Metro) 0.040 | 0.048 | 0.036 | 0.033 | 0.032 | 0.036 | 0.037 | 0.031 | 0.033 | 0.029
Quinns Rocks (Outer North

Coast) 0.032 | 0.031 | 0.030 | 0.029 | 0.019 - - 0.038 | 0.033 | 0.170
Rockingham (South Coast) 0.035 | 0.034 | 0.062 | 0.029 | 0.074 | 0.029 | 0.107 | 0.041 | 0.037 | 0.031

Rolling Green (Outer East Rural) | 0.030 | 0.021 | 0.023 | 0.023 | 0.018 | 0.023 | 0.023 | 0.018 | 0.020 | 0.036
South Lake (South-East Metro) | 0.043 | 0.034 | 0.043 | 0.038 | 0.045 | 0.047 | 0.036 | 0.036 | 0.034 | 0.037
Swanbourne (Inner West Coast) | 0.037 | 0.036 | 0.036 | 0.030 | 0.033 | 0.039 | 0.037 | 0.032 | 0.033 | 0.023

Peel region
Mandurah - - - - - - - 0.022 | 0.021 | 0.023

Table D58 Peak 8-hour ozone concentrations (ppm) for 2013-22
AAQ NEPM standard
0.065 ppm (8-hour average)

Regional performance monitoring
station 2013 2016 | 2017 2018 | 2019 2020 2021 2022

Perth region

Caversham (North-East Metro) | 0.060 | 0.062 | 0.069 | 0.073 | 0.061 | 0.049 | 0.054 | 0.053 | 0.078 | 0.058
Quinns Rocks (Outer North
Coast) 0.068 | 0.053 | 0.061 | 0.072 | 0.057 - - 0.048 | 0.079 | 0.059

Rockingham (South Coast) 0.067 | 0.058 | 0.061 | 0.072 | 0.052 | 0.049 | 0.059 | 0.051 | 0.064 | 0.066
Rolling Green (Outer East Rural) | 0.065 | 0.060 | 0.079 | 0.060 | 0.055 | 0.058 | 0.067 | 0.053 | 0.065 | 0.056
South Lake (South-East Metro) 0.065 | 0.051 | 0.055 | 0.069 | 0.057 | 0.046 | 0.060 | 0.047 | 0.059 | 0.055
Swanbourne (Inner West Coast) | 0.059 | 0.049 | 0.062 | 0.069 | 0.065 | 0.053 | 0.058 | 0.053 | 0.076 | 0.062

Peel region
Mandurah - - - - - - - 0.053 | 0.061 | 0.058
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Table D59 Peak 1-hour sulfur dioxide concentrations (ppm) for 2013—-22
AAQ NEPM standard
0.10 ppm (1-hour average)

Regional performance monitoring

station 2013 2018 | 2019 2020
Perth region
Rockingham (South Coast) 0.037 | 0.036 | 0.051 | 0.064 | 0.030 | 0.031 | 0.034 | 0.037 | 0.016 | 0.013
South Lake (South-East Metro) | 0.044 | 0.051 | 0.037 | 0.034 | 0.037 | 0.022 | 0.019 | 0.010 | 0.007 | 0.009
Wattleup (South Metro) 0.090 | 0.061 | 0.067 | 0.072 | 0.068 | 0.038 | 0.057 | 0.044 | 0.032 | 0.010
Goldfields region
Kalgoorlie - - - - - 0.106 | 0.082 | 0.075 | 0.081 | 0.077

Table D60 Peak 1-day sulfur dioxide concentrations (ppm) for 2013—-22
AAQ NEPM standard
0.02 ppm (1-day average)

Regional performance monitoring
station 2013 2014 | 2015 2016 | 2017 2018 2019 2020 2021 2022

Perth region

Rockingham (South Coast) 0.007 | 0.007 | 0.013 | 0.014 | 0.009 | 0.007 | 0.009 | 0.008 | 0.006 | 0.007
South Lake (South-East Metro) | 0.014 | 0.010 | 0.007 | 0.010 | 0.009 | 0.005 | 0.006 | 0.006 | 0.002 | 0.003
Wattleup (South Metro) 0.010 | 0.008 | 0.009 | 0.011 | 0.007 | 0.007 | 0.008 | 0.006 | 0.004 | 0.003
Goldfields region

Kalgoorlie - - - - - 0.008 | 0.012 | 0.011 | 0.007 | 0.011
Table D61 Peak 1-day particles as PM1g concentrations (ug/m?q) for 2013-22

AAQ NEPM standard
50 ug/m?® (1-day average)

Regional performance
monitoring station 2013 2014 2015

Perth Region
Caversham (North-East Metro) 624 | 526 | 46.8 | 38.1 | 79.2 | 779 108 715 | 97.7 | 53.0
Duncraig (North Metro) 376 | 53.0 | 827 | 40.0 | 514 | 61.3 | 68.1 | 61.8 105 38.7
Quinns Rocks (Outer North
Coast) - - - - - - - 77.7 | 47.6 101
South Lake (South-East Metro) 388 | 445 | 533 | 470 | 496 | 57.1 | 98.8 | 45.2 102 144
Armadale (South-East Metro) - - - - - - - 31.3 | 96.2 189
Peel region
Mandurah - - - - - - - 84.4 | 103.2 | 83.2
South West region
Bunbury 46.8 | 445 | 629 | 746 | 455 | 51.9 131 61.1 | 89.6 | 75.9
Collie 616 | 73.3 112 89.9 | 815 | 84.6 | 835 131 84.7 105
Albany 111 435 | 76.7 | 949 | 61.8 | 89.6 129 372 | 343 | 305

Mid West region
Geraldton 63.1 | 55.7 | 68.1 | 66.0 | 73.5 | 70.0 | 88.4 446 120 74.0

Goldfields region
Kalgoorlie - - - - - 60.5 | 67.6 | 77.3 | 42.7 | 417

For explanation of this year’s exceedances, please see Table A10 of this report.
For explanation of exceedances in previous years, please refer to the relevant year’s report.
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Table D62 Peak 1-day particles as PM.s concentrations (ug/m?3) for 2013-22

AAQ NEPM standard
25 pg/m® (1-day average)

Regional performance
monitoring station 2013 2014 2015

Perth region
Caversham (North-East Metro) 226 | 393 | 300 | 241 | 659 | 36.7 | 254 | 60.9 | 88.3 | 47.6
Duncraig (North Metro) 18.7 | 476 | 358 | 27.0 | 405 | 486 | 25.0 | 37.2 | 96.6 | 334
Quinns Rocks (Outer North
Coast) 193 | 395 | 379 | 28.8 | 12.2 - - 39.8 | 42.2 | 88.7
South Lake (South-East Metro) 171 | 298 | 345 | 304 | 46.6 | 433 | 28.9 | 346 | 92.2 136
Armadale (South-East Metro) - - - - - - - 26.2 | 88.6 180
Peel region
Mandurah - - - - - - - 53.8 | 87.9 | 743
South West region
Albany - - - - - - - - 116 | 274
Bunbury 383 | 346 | 521 | 615 | 339 | 384 118 55,5 | 83.1 | 675
Busselton 179 | 251 | 37.8 | 61.1 | 28.8 | 565 | 785 | 37.1 126 71.8
Collie - - - - - - - - 259 | 88.9
Mid West region
Geraldton - - - - - - 184 162 29.2 | 147
Goldfields region
Kalgoorlie - - - - - 36.2 | 40.8 | 33.3 | 34.0 | 29.0

For explanation of this year’s exceedances, please see Table A10 of this report.
For explanation of exceedances in previous years, please refer to the relevant year’s report.

Table D63 Annual averaged particles as PM1o concentrations (ug/m3) for 2013-22
AAQ NEPM standard
25 ug/m?® (annual average)

Regional performance

monitoring station 2013 2014 2021 2022
Perth region
Caversham (North-East Metro) 154 174 | 16.7 15.0 | 16.1 16.3 18.7 151 13.2 12.2
Duncraig (North Metro) 155 | 155 | 165 | 144 | 157 | 151 | 148 | 134 | 13.2 | 11.3
Quinns Rocks (Outer North
Coast) - - - - - - - 125 | 17.2 | 188
South Lake (South-East Metro) 16.6 174 | 17.9 15.8 16.7 16.3 17.7 13.9 145 14.4
Armadale (South-East Metro) - - - - - - - 10.9 11.9 12.6
Peel Region
Mandurah - - - - - - - 26.6 22.2 19.9
South West region
Bunbury 168 | 16.1 | 175 | 165 | 16,5 | 16.1 | 16.6 | 155 | 14.3 | 14.0
Collie 20.1 | 19.2 | 224 | 193 | 21.7 | 193 | 22.0 | 181 | 17.0 | 18.0
Albany 154 | 160 | 159 | 175 | 16.6 | 146 | 153 | 142 | 143 | 10.7

Mid West region
Geraldton 20.9 22.3 20.2 18.8 21.3 20.1 22.2 20.9 194 14.8

Goldfields region
Kalgoorlie - - - - - 12.8 15.2 14.2 11.3 11.7

For explanation of this year’s exceedances, please see Table A10 of this report.
For explanation of exceedances in previous years, please refer to the relevant year’s report.
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Table D64 Annual averaged particles as PM.s concentrations (ug/m?®) for 2013-22
AAQ NEPM standard
8 ug/m?® (annual average)

Regional performance

monitoring station

Perth region

Caversham (North-East Metro) 7.9 8.1 8.5 7.7 8.5 8.0 8.3 7.8 6.9 6.4
Duncraig (North Metro) 7.6 7.6 8.4 7.5 8.2 7.7 7.4 6.3 6.7 4.8
Quinns Rocks (Outer North

Coast) 7.8 8.0 8.3 7.5 7.8 - - 54 9.7 11.0
South Lake (Outer North Coast) 8.0 8.1 8.8 8.0 8.7 8.4 8.2 7.2 7.6 7.2
Armadale (South-East Metro) - - - - - - - 5.7 6.2 6.8
Peel region

Mandurah - - - - - - - 10.0 6.7 7.0
South West region

Albany - - - - - - - - 3.6 4.0
Bunbury 7.8 7.8 9.3 8.4 8.7 8.4 8.5 7.9 6.5 6.5
Busselton 7.7 7.2 8.6 8.1 8.2 7.9 8.1 8.1 8.4 8.7
Collie - - - - - - - - 5.4 11.4

Mid West region
Geraldton - - - - - - 7.9 8.0 7.0 4.2

Goldfields region
Kalgoorlie - - - - - 5.1 5.6 4.7 4.0 4.2
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E. Graphical trends

This section provides graphical representations of the tables in Section D.

Each graph shows the maximum, 99th percentile, 98th percentile, 95th percentile and 90th percentile
of daily maximum concentrations for all pollutants monitored by the department. The nominated
percentiles can also be expressed as an nth highest concentration.

Based on 100 per cent data recovery and a normal year (365 days), the following table gives each
percentile an equivalent nth highest ordinal value. The bracketed numbers represent the exact (as
calculated) value of the ordinal number.

Percentile Nth highest
100 1 (maximum)
99 5 (4.65)

98 8 (8.3)

95 19 (19.25)
90 38 (37.5)

Department of Water and Environmental Regulation
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E.1 Carbon monoxide

Daily peak 8-hour carbon monoxide at Caversham
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Figure E1-1 8-hour carbon monoxide at Caversham

Daily peak 8-hour carbon monoxide at Duncraig

Noow W A
;o v o
Il Il Il

parts per million
N
o
1

E [ ] g g g

$ &
s 8 8 § §

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
BMax conc. #9%th percentile X98th percentile 4 95th percentile ©90th percentile

g
%gﬁ

g
Q=P @]

o
(4]
Il

0.0

Figure E1-2 8-hour carbon monoxide at Duncraig
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Figure E1-3

8-hour carbon monoxide at South Lake
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Figure E1-4

8-hour carbon monoxide at Mandurah
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Daily peak 8-hour carbon monoxide at Kalgoorlie
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Figure E1-5 8-hour carbon monoxide at Kalgoorlie
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E.2 Nitrogen dioxide

007 - Daily peak 1-hour nitrogen dioxide at Caversham
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Figure E2-1 1-hour nitrogen dioxide at Caversham

007 - Daily peak 1-hour nitrogen dioxide at Duncraig
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Figure E2-2 1-hour nitrogen dioxide at Duncraig
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018 - Daily peak 1-hour nitrogendioxide at Quinns Rocks
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Daily peak 1-hour nitrogen dioxide at Rolling Green
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Figure E2-5 1-hour nitrogen dioxide at Rolling Green
007 - Daily peak 1-hour nitrogendioxide at South Lake
0.06 -
0.05 -

o
(o]
i
(o & = |

parts per million
o
o
w
1

O-x4=ll
O xp==ill]
@rX i)
Ol
O >l
Ol
Oxe-Hl

0.02 -
0.01 +
000 T T T T T T T T T 1
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
EMax conc. #9%h percentile X98th percentile A 95th percentile © 90th percentile
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0.07 - Daily peak 1-hour nitrogen dioxide at Swanbourne
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Figure E2-7 1-hour nitrogen dioxide at Swanbourne

0.07 - Daily peak 1-hour nitrogen dioxide at Mandurah
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Figure E2-8 1-hour nitrogen dioxide at Mandurah
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E.3 Ozone
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Figure E3-1 8-hour ozone at Caversham

Daily peak 8-hour ozone at Quinns Rocks
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Figure E3-2 8-hour ozone at Quinns Rocks (2017-19 not included)
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012 - Daily peak 8-hour ozone at Rockingham
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Figure E3-3 8-hour ozone at Rockingham
012 - Daily peak 8-hour ozone at Rolling Green
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8-hour ozone at Rolling Green
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Figure E3-5 8-hour ozone at South Lake

012 - Daily peak 8-hour ozone at Swanbourne
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Figure E3-6

8-hour ozone at Swanbourne
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Daily peak 8-hour ozone at Mandurah
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Figure E3-7 8-hour ozone at Mandurah
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E.4 Sulfur dioxide

Daily peak 1-hour sulfur dioxide at Rockingham
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Figure E4-1 1-hour sulfur dioxide at Rockingham
012 - Daily peak 1-hour sulfur dioxide at South Lake
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Figure E4-2

1-hour sulfur dioxide at South Lake
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0.12 Daily peak 1-hour sulfur dioxide at Wattleup
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Figure E4-3 1-hour sulfur dioxide at Wattleup
012 - Daily peak 1-hour sulfur dioxide at Kalgoorlie
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Figure E4-4 1-hour sulfur dioxide at Kalgoorlie
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0.03 - Daily peak 24-hour sulfur dioxide at Rockingham
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Figure E4-5 1-day sulfur dioxide at Rockingham

0.03 - Daily peak 24-hour sulfur dioxide at South Lake
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Figure E4-6 1-day sulfur dioxide at South Lake
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0.03 - Daily peak 24-sulfur dioxide at Wattleup
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Figure E4-7 1-day sulfur dioxide at Wattleup.
0.03 - Daily peak 24-sulfur dioxide at Kalgoorlie
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Figure E4-8 1-day sulfur dioxide at Kalgoorlie

84

Department of Water and Environmental Regulation




OFFICIAL

2022 Western Australian air monitoring report

E.5 Particles as PMqg

Daily peak 24-hour particles as PM,, at Albany
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Figure E5-1 1-day PMjo at Albany

Daily peak 24-hour particles as PM,, at Armadale
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Figure E5-2 1-day PMyo at Armadale
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Daily peak 24-hour particles as PM,, at Bunbury
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Figure E5-3 1-day PMjo at Bunbury
140 Daily peak 24-hour particles as PM,, at Busselton
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Figure E5-4 1-day PMjo at Busselton
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Daily peak 24-hour particles as PM,, at Caversham
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Figure E5-5 1-day PMjo at Caversham

Daily peak 24-hour particles as PM,, at Collie
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Figure E5-6 1-day PMyo at Collie
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Daily peak 24-hour particles as PM,, at Duncraig
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Figure E5-7 1-day PMjo at Duncraig

Daily peak 24-hour particles as PM,, at Gera.Idton
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Figure E5-8 1-day PMjo at Geraldton
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Figure E5-9 1-day PMjo at Kalgoorlie
140 Daily peak 24-hour particles as PM,, at Mandurah
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Daily peak 24-hour particles as PM,, at South Lake
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Figure E5-11 1-day PMjo at South Lake
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E.6 Particles as PM; 5

100 - Daily peak 24-hour particles as PM, ; at Albany
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Figure E6-1 1-day PM2s at Albany

Daily peak 24-hour particles as PM, ; at Bunbury
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Figure E6-2 1-day PM; 5 at Bunbury
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Daily peak 24-hour particles as PM, ; at Busselton
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Figure E6-3 1-day PM2 s at Busselton

100 - Daily peak 24-hour particles as PM, ; at Caversham
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Figure E6-4 1-day PM2s at Caversham
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Daily peak 24-hour particles as PM, ; at Collie
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Figure E6-5 1-day PM;5 at Collie

Daily peak 24-hour particles as PM, ; at Duncraig
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Figure E6-8 1-day PM; 5 at Kalgoorlie
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100 - Daily peak 24-hour particles as PM, ; at Mandurah
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Figure E6-9 1-day PM2s at Mandurah

Daily peak 24-hour particles as PM, ; at Quinns Rocks
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Figure E6-10 1-day PM2s at Quinns Rocks (2017-19 not included)
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160 Daily peak 24-hour particles as PM, ; at South Lake
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Figure E6-11 1-day PM;s at South Lake
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F. Exceedance analysis

This section contains time-series plots specific to each pollutant exceeding the relevant AAQ NEPM
standard during 2022. Each is provided in date order together with information on the specific
concentrations reached and possible sources. Where available, a satellite image of the region is
included, together with possible sources. Satellite images are obtained from
worldview.earthdata.nasa.gov, where available and when cloud cover does not obscure the plume.

Pollutant concentrations are provided for all sites measuring particles together with the ratio of PMz.s to
PMz1o. Where a site does not have valid data available for a particular day, NaN (Not a Number) is
displayed for that site. While the plots for each exceedance are displayed as 5-minute or hourly
averages, exceedance concentration averages used are:

¢ Nitrogen dioxide — one clock hour
e Ozone — eight clock hours
e Particles — one calendar day

Assessments for each exceedance can never be exact and are made using a combination of:

o location of any nearby bushfires or prescribed burning activities as provided by the
Department of Biodiversity, Conservation and Attractions (DBCA)

¢ site location and meteorological information (e.g. particle levels at coastal sites are prone to
be influenced by marine aerosols during westerly winds and generally have a low PM25:PMio
ratio)

e PMozs:PMuo ratios and the shape of the concentration plot (e.g. high PM2.s5:PMio ratio indicates
smoke. High morning and/or evening particle levels during the winter months are generally
caused by wood heater smoke whereas in summer it is likely a bushfire)

o satellite images (showing either smoke or red hotspots) and any available eye withess
accounts (e.g. while satellite images taken on the exceedance day have been included where
available, these may not have been taken at the exact time of the event).

On occasions where there is conflicting information, such as morning and evening particle peaks
during winter and control burns in the region and satellite image of the region showing no smoke, a
value judgement is made on the cause of the exceedance.

Where the cause of an exceedance cannot be determined, the exceedance is classified as an
Assessable Event.

Abbreviations are used to represent the department’s sites. These are:

Metropolitan sites \ Regional sites

Ar Armadale Al Albany
Ca Caversham Bn Bunbury
Du Duncraig Bs Busselton
Ma Mandurah Co Collie

QR Quinns Rocks Ge Geraldton
Ro Rockingham Ka Kalgoorlie
RG Rolling Green

SL South Lake

Sw Swanbourne

Wi Wattleup

Department of Water and Environmental Regulation 97
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Rockingham Ozone : 21/01/2022
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The above ozone exceedance was 65.6 parts per billion averaged over eight hours. Particle
concentrations throughout the department network were not elevated. This exceedance therefore

has an unknown cause and is classed as an Assessable Event.

Collie Particles : 15/03/2022
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The above particle exceedance was likely caused by
bushfire smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were no active burns in the area.
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Bunbury Particles : 18/03/2022
18/03/2022

SITE PM10 PM2.5 RATIO
Al 140 6.1 0.44
Ar 327 219 0.67
Bn 575 502 087
150 1 Bs 329 257 078
Ca 257 166 0.65
Co 440 334 0.76
Du 245 163 0.67
Ge 1986 53 027
Ka 1486 51 0.35
Ma 429 296 0.69
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J SL #5235 0.68
— e 2

0 2 4 B g 10 12 14 16 18 20 22

200— LW SE SW .S 5 SE EW SE E M M NN W W W W W SW.SW SW SW SW SW .SW

ugima

Hour of day

The above particle exceedance was likely caused by
bushfire smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were no active burns in the area.

worldview.earthdata.nasa.gov

Busselton Particles : 18/03/2022

18/03/2022
SITE PWM10 PM2.5 RATIO
Al 140 6.1 D.44
Aro 327 219 0.67

Bn 575 502 087
Bs 328 257 078
100 4 Ca 257 16.6 0.65
Co 440 334 076
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SL 315 215 068
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The above particle exceedance was likely caused by
bushfire smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were no active burns in the area.

worldview.earthdata.nasa.gov
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Collie Particles : 18/03/2022

18/03/2022
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The above particle exceedance was likely caused by
bushfire smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were no active burns in the area.

worldview.earthdata.nasa.gov

Mandurah Particles : 18/03/2022
18/03/2022

SITE PWM10 PW25 RATIO
Al 140 61 044
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The above particle exceedance was likely caused by
bushfire smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were no active burns in the area.

worldview.earthdata.nasa.gov
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Collie Particles : 15/04/2022

150

50

E [E [E 5 SE.S5 .§ 5§ .E MNE MNE . E E & MNE MW MW . W SW . EW MW, E. E

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns 7 km north-east of
Collie.

worldview.earthdata.nasa.gov
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SITE PM10 PM2.5 RATIO

Al114 7.9
Ar 6.2 34
Bn 162 127
Bs 255 219
Ca 6.4 41
Co 505 446
Du 6.5 35
Ge 9.1 4.4
Ka 41 15
Ma 9.5 41
arR 8.5 5.4
sSL 9.6 6.1

Bunbury Particles : 16/04/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Bunbury—Busselton townships.

worldview.earthdata.nasa.gov

PM2.5 RATIO

16/04/2022

SITE  PM10

Al 9.6 5.3
Ar 147 106
Bn 545 4899
Bs 161 M7
Ca 172 125
Co 365 303
Du 120 8.6
Ge 131 6.4
Ka 119 6.0
Ma 186 139
ar 161 11.3
sSL 178 120

0.55
07z
092
073
073
083
0.66
0.49
0.560
075
070
0.67
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Collie Particles : 16/04/2022
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16/04/2022

SITE PM10 PM2.5 RATIO
Al 9.6 5.3 0.55
Ar 147 106 072
Bn 545 499 092
Bs 161 M7 073
Ca 172 125 073
Co 365 303 0.83
Du 130 8.6 0.66
Ge 131 6.4 0.49
Ka 119 6.0 0.50
Ma 186 139 075
QR 161 11.3 070
SL 178 120 0.67

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns 7 km north-east of
Collie.

A . >
worldview.earthdata.nasa.gov

Bunbury Particles : 17/04/2022

17/04/2022

100

80
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SITE PM10 PM2.5 RATIO
Al 8.2 1.7 0.21
Ar 175 114 0.65
Bn 351 292 083
Bs 149 9.8 0.66
Ca 14486 9.4 0.64
Co 129 6.5 0.50
Du 143 8.6 0.60
Ge 1238 52 0.40
Ka 5.4 47 0.56
Ma 162 109 0.67

ar 150 9.2 0.62
SL 182 115 0.63

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Bunbury—Busselton townships.

worldview.earthdata.nasa.gov
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Armadale Particles : 19/04/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Mundaring.

Worldview.éarthdata.nasa.qov

19/04/2022

SITE PM10 PM2.5 RATIO
Al 5.6 15 0.27
Ar 537 484 0.90
Bn 164 117 0.7
Bs 103 6.9 0.67
Ca 417 367 028
Co 223 167 073
Du 337 280 0.83
Ge 155 6.3 0.40
Ka 93 28 0.3
Ma 175 130 074
QR 408 332 0.81
SL 406 332 n.g2

Caversham Particles : 19/04/2022
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Wanneroo.

19/04/2022

SITE PM10 PM2.5 RATIO
Al 5.6 15 0.27
Ar 537 484 0.90
Bn 164 117 07
Bs 103 6.9 0.67
Ca 417 367 088
Co 228 167 073
Du 337 280 0.83
Ge 155 6.3 0.40
Ka 93 28 0.3
Ma 175 130 074
QR 408 332 0.81
SL 406 332 0.8z

worldview.éarthdata.nasa.qov
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Duncraig Particles : 19/04/2022
19/04/2022
SITE PWM10 PM2.5 RATIO
Al 5.6 15 0.27
Ar 537 484 0.90

100 Bn 164 117 071
Bs 103 68 067
80 Ca 417 367 083
Co 228 167 072
60 Du 337 230 083
Ge 165 63 040
Ka 93 28 031
40 Ma 175 130 074
QR 408 332 081
20 \ SL 406 332 082
gt
117 1r1rrr1r 171711171717 11T T 717 17T 1717717

0 2 4 B g 10 12 14 16 18 20 22
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Mundaring and Wanneroo.

Worldview.éarthdata.nasa.qov

Quinns Rocks Particles : 19/04/2022
19/04/2022
SITE PWM10 PM2.5 RATIO
Al 5.6 15 0.27
Ar 537 484 0.90

100 | Bn 164 117 071
Bs 103 68 067

80 Ca 417 367 088
Co 228 167 073

| Du 337 230 082

60 Ge 155 63 040
Ka 93 28 021

40 Ma 175 130 074
OR 408 332 084

20 s 406 232 082

rrrrrrrrrrr T T T T T T T
0 2 4 3 & 10 12 14 16 18 20 22

120— BE SE SE 5E SE.E '‘E [E [E [E \E 8E'8 |5 |8 |8 |-, 8.8 5.5 5 5.8
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Mundaring and Wanneroo.

worldview.éarthdata.nasa.qov
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South Lake Particles : 19/04/2022

19/04/2022
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SITE PM10 PM2.5 RATIO
Al 5.6 15 0.27
Ar 537 484 0.90
Bn 164 117 0.7
Bs 103 6.9 0.67
Ca 417 367 028
Co 223 167 073
Du 337 280 0.83
Ge 155 6.3 0.40
Ka 9.3 28 0.3
Ma 175 130 074

QR 408 332 0.81
SL 406 332 n.g2

0 2 4 B g 10 12 14 186 18 20 22

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Mundaring and Wanneroo.

Worldview.éarthdata.nasa.qov

Quinns Rocks Particles : 20/04/2022

20/0472022
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SITE PM10 PM2.5 RATIO
Al 37 1.0 0.26
Aro 107 7.2 0.67
Bn 9.5 5.0 0.53
Bs 166 128 0y7
Ca 203 160 079
Co 142 8.1 57
Du 194 140 072
Ge 184 52 028
Ka 59 1.7 0.29
Ma 215 175 0.8

QR 318 265 0.83
SL 186 135 0.69

=

0 2 4 3 g 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely caused by
local burn smoke and is therefore classed as an
Assessable Event. DBCA indicated there were no
active burns in the vicinity of the monitoring site.

worldview.earthdata.nasa.gov
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Caversham Particles : 21/04/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Mundaring.

21/04/2022

SITE PM10 PM2.5 RATIO
Al 49 1.8 0.34
Ar 152 105 0.69
Bn 8.2 a8 0.47
Bs 282 239 0.85
Ca 503 456 0.9
Co 132 6.3 0.43
Du 387 334 0.86
Ge 1186 25 0.22
Ka 49 14 0.30
Ma 212 161 078
ar 185 1341 0.71
SL 200 1389 0.69

200

ugima

150

50

Duncraig Particles : 21/04/2022
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Mundaring.

21/04/2022

SITE PM10 PM2.5 RATIO
Al 49 1.8 0.34
Ar 152 105 0.69
Bn 8.2 38 0.47
Bs 282 239 0.85
Ca 503 456 0.9
Co 132 6.3 0.43
Du 387 334 0.86
Ge 1186 25 0.22
Ka 49 14 0.30
Ma 212 161 076
ar 185 1341 071
SL 200 139 0.69
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Armadale Particles : 2/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Jarrahdale and Harvey.

SITE

Bn
Bs
Ca
Co
Du
Ge
Ka
Ma
QR
SL

PM10 FM2.5 RATIO

2/05/2022
9.9 30
395 357
14.6 a8
121 7.7
188 146
256 189
11.6 8.0
157 6.4
147 5.2
11.9 41
195 155
141 9.3

0.30
0.90
0.60
0.59
078
0.74
0.69
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Quinns Rocks Particles : 4/05/2022
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The above particle exceedance was caused by a local
burn conducted next to the monitoring station and is
therefore classed as an Assessable Event. Particle
levels were too high and blocked the filter, which
prevented further readings.

4/05/2022

SITE PM10 PM2.5 RATIO

Al 87 24
Ar 157 104
Bn 9.6 41
Bs 137 89
Ca 9.0 31
Co 134 45
Du 87 2.3
Ge 1438 26
Ka 6.3 16
Ma 7.4 31
QR 1372 1223
SL 180 118

LoLLLLLLLLRLLD
SR ey T s ey
T D o h 00 O Lo fe O LD =]
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Quinns Rocks Nitrogen dioxide : 04/05/2022

04/05/2022
BE SE SE E E 'E E E E E E E 'E E 'E |E .E E E.SE. E. E E E SlTE N02
| Ca 32
300 Du 13.3
RG 1.6
250 ar 1704
W 47
200 Ro 175
= sL 16.3
= 150 Ma 38
100
50

0 2 4 ] 8 10 12 14 16 18 20 22

Hour of day

The above nitrogen dioxide exceedance of 170 parts
per billion averaged over one hour was caused by a
local burn conducted next to the monitoring station and
is therefore classed as an Assessable Event.

Mandurah Particles : 5/05/2022
5/05/2022
E E E E E .E .E 'E .E \E .E .E .E .E .E .E  E.E. E.SE.SE SE.5E. E SlTE PM.]U PMES R'ATlo
250 Al 538 19 0.33
Ar 104 37 0.36
Bn 207 12.4 0.60

200 Bs 16.1 73 046
ca 114 38 033
i Co 164 48 029

150
£ Du 91 22 o024
=] Ge 176 32 018

100 Ka 77 1.7 022
Ma 685 605 D.as

QR 180 6.8 03
50 SL 140 6.3 0.45

0 2 4 B g 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov
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Busselton Particles : 6/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an

PM10 FPM2.5 RATIO

6/05/2022
7.6 42
9.8 39

412 327

154 283

124 6.5

242 154
9.8 42

121 22
8.5 23

261 19.3

141 71

177 112

0.55
0.40
079
0.80
052
0.64
0.43
019
027
074
0.51
0.63

Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.
worldview.earthdata.nasa.gov
Bunbury Particles : 8/05/2022
6/05/2022
E E SE E E 'HE ME ME ME ME MNE ME MNE M MW W MNE W & . SE.SE. 5 SE.SE SlTE PM.IU PMEE R’G‘Tlo
Al 76 42 055
120 At 98 39 040
Bn 412 327 079
100 Bs 354 233 080
Ca 124 655 052
- 80 Co 242 154 0564
E Du 98 42 043
2 a4 /\ Ge 121 22 019
Ka 85 23 027
40 Ma 261 193 074
QR 14.1 71 051
o0 4 \_\ sL 177 112 063
o

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an

Exce

ptional Event. Burn-off advice from DBCA

indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov
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Armadale Particles : 7/05/2022
7/05/2022
SITE PM10 PM2.5 RATIO
Al169 1141 0.66
Ar 1893 1807 0.95
Bn 759 675 089
600 4 Bs 711 G2.6 028
Ca 208 143 0.6

SUD = E ME SW ME MNE .SE .SE S5E SE SE .5E NW NW W W .W SW. & .S5E SE.SE.SE.5E.SE

[
w

- Co 1053 88.9 0.84
£ 400 — Du 123 6.4 0.52
g Ge 118 33 0.29
Ka 6.9 21 0.30

Ma 373 207 0.56

200 QR 108 41 0.38
SL 221 15.9 072

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there was an active burn in Karragullen.

worldview.earthdata.nasa.gov

Bunbury Particles : 7/05/2022

7/05/2022
SE S s 8 E SE'E E E NE ME 'MW NN MW NN W W SW.EESW E E. E E SlTE PM1U PMES RB‘Tlo
300 4 Al 188 111 066
Ar 1893 1807 0.5
Bn 759 675 089
250 Bs 711 G626 088
Ca 208 143 059
., 200 Co 1053 889 084
E Du 123 64 052
2 150 Ge 116 33 029
Ka 639 21 030
100 4 Ma 373 207 056
orR 108 41 0.38
50 SL 221 159 072

04

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov
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Busselton Particles : 7/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an

Exceptional Event. Burn-off advice from DBCA

indicated there were several active burns in the south-

7/05/2022
169 111
189.3 1807
759 675
711 626
208 143
1053 8849
123 6.4
11.6 33
6.9 21
v3 207
10.8 41
221 158

SITE PM10 PM2.5 RATIO

0.66
0.85
0.89
088
0.69
0.84
0.52
0.29
0.30
0.56
0.38
0y2

west.
worldview.earthdata.nasa.gov
Collie Particles : 7/05/2022
Ti0&/2022
E E E E & E E E s 8 E M BN BN BN RO W W R W NE WMWY SlTE PM1U Pr¥125 RD‘-“O
i Al 169 111 0.66
300 Ar 189.3 1807 095
Bn 75489 67.5 0.89
250 1 Bs 711 G626 0.88
Ca 208 14.3 0.69
o 200 Co 1053 g8g8.a 0.84
E Du 123 6.4 0.52
2 150 Ge 116 33 029
|
f\ Ka 6.9 21 0.30
100 Ma 37.3 207 0.56
QrR 108 4.1 0.38
50 — SL 221 15.9 0y2

0 2 4 3 g 10 12 14 16 18 20

Hour of day

The above particle exceedance was likely caused
by prescribed burn smoke and is therefore classed
as an Exceptional Event. Burn-off advice from
DBCA indicated there were several active burns in
the south-west.
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Bunbury Particles : 8/05/2022
8/05/2022

SITE PMA0 PM25 RATIO
Al 255 189 074
Al NA NA

Bn 510 437 036
Bs 726 654  0.90
Ca 281 223 079
Co 720 651 080
100 4 Du 278 231 083
Ge 142 47 033
Ka 128 38 030
Ma 724 607 084
50 OR 234 166 071
SL 1435 1361 095
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

NSRS ST o
worldview.earthdata.nasa.gov

Busselton Particles : 8/05/2022

8/05/2022
SITE PM10 PM25 RATIO
Al 255 189 074

E EE E E SE .SE .5E & S5E S5E NE NE MNE NW MW MW . W | 'W .SW .EW. & & EE.EE

250 Ar A NA
Bn 510 437 0.86
200 Bs 726 G654 0.90

Ca 281 223 079
Co 720 651 0.90

E 150 1 Du 278 231 083
g Ge 142 47 0.33
100 4 Ka 1238 a8 0.30
Ma 724 G607 054

QR 234 166 07

50 SL 1435 13641 0.95
"

0 2 4 B & 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.
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Collie Particles : 8/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

8/05/2022
PM10 FPM2.5 RATIO
255 1849 0.74
MNA NA
510 437 0.86
726 G654 0.90
281 223 079
720 651 0.90
278 231 0.83
14.2 47 0.33
128 38 0.30
724 GO7T 054
234 166 0.71
1435 1361 0.95

Mandurah Particles : 8/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov

8/05/2022
PM10 FPM2.5 RATIO
255 1849 0.74
MA NA
51.0 437 0.86
726 G654 0.90
281 223 079
720 651 0.90
278 231 0.83
14.2 47 0.33
128 38 0.30
724 GO 0.4
234 166 071
143.5 1361 0.85
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South Lake Particles : 8/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-

PM2.5 RATIO

8/05/2022
PIM10
255 1849
MNA NA
51.0 437
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720 651
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14.2 47
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Collie Particles : 9/05/2022
9/06/2022
M E & & E & & |8 |E NW.SE . E E MO W W W W I D EW L NE SlTE Pr¥11n Pr¥125 R’G‘Tlc
150 - Al 81 130 072
A NA NA
Bn 167 110 065
Bs 163 121 074
Ca 251 204 081
., 100 Co 560 500 089
E Du 121 147 077
2 Ge 250 113 045
Ka 156 27 017
50 Ma 324 227 070
QR 183 104 057
sl 442 283 037
0

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-

west.

worldview.earthdata.nasa.gov
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South Lake Particles : 8/05/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov

PM2.5 RATIO

9/05/2022
PIM10
181 13.0
MNA NA
167 110
163 121
251 20.4
56.0 500
191 14.7
250 113
15.6 27
24 227
183 104
442 383
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Armadale Particles : 10/05/2022
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Ar

Bn
Bs
Ca
Co
Du
Ge
Ka
Ma
QR
SL

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov

PM2.5 RATIO

10/05/2022

PM10

285 176
856 763
154 102
239 150
288 208
o 2T
241 19.2
19.2 6.9
106 22
248 164
231 15.1
287 218

0.62
0.89
0.66
063
07z
075
079
0.36
021
0.66
0.65
076
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Collie Particles : 10/056/2022

10/05/2022
SITE PM10 PM2.5 RATIO

'120 — E & N & ESWMN.E & & (5 5E SE SE SW SW SW ESW. W . W W W W ONW .NW o
A 285 176 062
Ar 856 763 0.9
100 Bn 154 102 066
Bs 239 150 062
80 Ca 288 208 072

Co 37.0 277 075
| Du 241 192 079
60 Ge 192 68 036
Ka 106 22 021

40 /’/\ Ma 248 164 068
A OR 231 151 0.5
20 L\ sL 287 218 076

ugima

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.earthdata.nasa.gov

Armadale Particles : 11/05/2022

11/05/2022

350 EE BE SE ME E (SE (BE 5E 5E BE W W W NW W W W W INW MW NE NE MNE L ME SlTE PM1U Pr¥125 R’G‘Tlc
Al 223 156 070
300 A 914 861 0.94
Bn 135 76 056
250 Bs 190 143 075
Ca 134 85 063
= 200 Co 384 311 081
E Du 83 46 056
S 150 4 Ge 157 57 037
Ka 77 19 024
Ma 318 67 021

100
QR 102 64 062
50 - sL 178 132 074

0 -

Hour of day

The above particle exceedance was likely caused by SATELLITE IMAGE OBSCURED BY

prescribed burn smoke and is therefore classed as an ~ ¢-OUP

Exceptional Event. Burn-off advice from DBCA worldview.earthdata.nasa.gov
indicated there were several active burns in the south-

west.
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Collie Particles : 11/056/2022

11/05/2022

140 ] W MW MW E MW SE MW SE E E E W ONW NN NN W W NN W NN NN MW N . ME

120

80

ugima

40

20

SITE PM10 PM2.5 RATIO
Al 223 156 070
Aro 914 BB 0.94
Bn 135 76 0.56
Bs 190 143 075
Ca 134 85 0.63
Co 384 311 0.81
Du 8.3 48 0.56
Ge 157 57 0.37
Ka 7T 19 024
Ma 3138 6.7 021

ar 102 6.4 0.62
SL 178 132 0.74

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an

Exceptional Event. Burn-off advice from DBCA

indicated there were several active burns in the south-

SATELLITE IMAGE OBSCURED BY
CLOUD

worldview.earthdata.nasa.gov

west.
Collie Particles : 15/05/2022
15/05/2022
140 N WOW MW E MW OB N N M B EW EW OSW W W W W W N W WS SlTE PM.IU PMES RATlo
Al 89 38 043
120 - Ar 163 106 065
Bn 16.9 96 057
100 Bs 176 124 071
Ca 120 72 060
- B0 - Co 301 258 086
E Du 102 36 036
g a4 Ge 57 15 028
Ka 84 41 049
a0 - Ma 167 61 037
OR MNaM  MNaN  Nan
20 SL 138 78 056
0 il =

Hour of day

The above particle exceedance was likely caused by

wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the vicinity.

SATELLITE IMAGE OBSCURED BY
CLOUD

worldview.earthdata.nasa.gov
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150

100

ugima

50

Collie Particles : 18/056/2022

i
=
i

MW W W MW W W W NN W

MOSW . MNE

0.59
0.79
0.53
072
0.63
0.90
0.49
027
0.45
012
MNan

19/05/2022

SITE PM10 PM2.5 RATIO

Al 125 7.4
Ar 153 1241
Bn 101 53
Bs 102 74
Ca 59 37
Co 350 317
Du 38 1.9
Ge 57 15
Ka 183 83
Ma 265 32
QR NaM  Man
sSL 8.2 5.0

Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the diurnal pattern and is
therefore classed as an Assessable Event. Burn-off
advice from DBCA indicated there were several active
burns in the south-west.

SATELLITE IMAGE OBSCURED BY

CLOUD

0.61

worldview.earthdata.nasa.gov
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40

20

Collie Particles : 21/05/2022

PM2.5 RATIO

21/05/2022

SITE  PM10

Al 168 113
Ar 106 82
Bn 143 110
Bs 169 142
Ca 158 127
Co 306 267
Du 140 89
Ge 94 35
Ka T4 28
Ma 246 106
QR NaM  Man
sL 137 89

M

0

2 4 B g 10 12 14 16 18 20

Hour of day

22

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an

Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the vicinity.

0.67
077
077
0.84
0.80
0.87
0.64
0.37
0.38
043
MaM
0.65

worldview.earthdata.nasa.gov
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Mandurah Particles : 23/056/2022

23/05/2022

100 = MO M MO DN BEN W DN DN N NN O 0N D W DO O O I N N M N W W SlTE PM.IU Pr¥125 R’G‘Tlc

Al 42 09 021

Ar91 29 031

20 Bn 204 53 026

Bs 211 32 015

Ca 85 31 037

= B0 7 Co 85 42 050

E M Du 112 31 o028

2 \ Ge 188 40 021

40 Ka 48 17 035

Ma 5§30 131 025

/ QR NaN  MaN  NaN

20 1 /\/\/\ \/\,\ sL 117 28 024

. RN TARELY .

[

o L= 11 3
T T T 1T T 10 rrrrrrr T T T T T

0 2 4 B g 10 12 14 186 18 20 22

Hour of day

The above particle exceedance was caused by marine
aerosols on a westerly wind and is therefore classed
as an Assessable Event.

Collie Particles : 25/056/2022
25/05/2022

WM NN BN MW MW NN SE LS 5 E EW S NN NN W W SW. W MNE NN N W.MNE SlTE Pr¥11 U Pr¥125 R’G‘Tlc
| Al 119 43 036
100 Ar 116 54 045
Bn 220 141 064
80 - Bs 1889 122 064
Ca 108 63 050
- Co 338 234 084
E 60 Du 121 72 055
=] Ge 632 16 025
40 4 Ka 119 60 050
Ma 150 61 041
orR 134  TH 057
20 SsL 164 87 053
o
0 -

Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the diurnal pattern and is
therefore classed as an Assessable Event. Burn-off
advice from DBCA indicated there were no active
burns in the vicinity.

worldview.earthdata.nasa.gov
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Collie Particles : 26/05/2022

26/05/2022
120 T L O O O S S S U RO SITE PM10 PM2.5 RATIO
R B e e e Al 182 116 0.64
Ar 8.2 47 057
100 Bn 195 132 068
Bs 186 135 072
80 cCa 99 58 059
- Co 399 357 089
E &0 Du  10.0 53 053
=4 Ge 82 26 032
Ka 124 53 043
40 Ma 113 69  0.61
QR 3.8 44 050
20 \*\,-/“ 5L 117 59 059
h_-__“‘-
0
T rrr1rrrrrr1rr1r 11T 1T T T 1T 1T 17 1T 1771
0 2 4 B & 10 12 14 16 18 20 22
Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the diurnal pattern and is

therefore classed as an Assessable Event. Burn-off

advice from DBCA indicated there were no active
burns in the vicinity.

SATELLITE IMAGE OBSCURED BY

CLOUDS

worldview.earthdata.nasa.gov

Collie Particles : 27/05/2022

27/05/2022
E [E E E 'E !E !E \E \E |E !BE.SE SE . E E .E 5E 5E. & & & 8. 5.5W SlTE PM.ID Pr¥125 RATlo
150 Al 244 174 071
Ar 72 47 066
Bn 207 167 081
Bs 181 143 079
ca 111 72 065
., 100 Co 471 426 091
E Du 80 41 052
= Ge 104 30 023
Ka 108 28 025
50 Ma 113 75 066
OR 99 55 056
sL 108 66 061
o,
0
rrrrrrrrrrrrrrrrrrTrr T T T T
0 2 4 6 8 10 12 14 16 18 20 22
Hour of day

The above particle exceedance was likely caused by

wood heater smoke due to the diurnal pattern and is
therefore classed as an Assessable Event. Burn-off
advice from DBCA indicated there were some active
burns in the vicinity.

worldview.earthdata.nasa.gov
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Collie Particles : 28/05/2022

28/05/2022

140 = - i

E 'E ‘N SWISWESWEWSEW W W .SW. S .SE. 5. 5.5W

i
H
i

120

80

ugima

40 -

20

SITE PM10 PM2.5 RATIO
Al 128 8.1 0.60
Ar 74 35 0.47
Bn 166 120 073
Bs 1486 9.3 0.63
Ca 100 57 0.57
Co 320 285 0.89
Du 8.4 38 0.45
Ge 8.6 32 0.37
Ka 121 41 0.34
Ma 125 49 0.39

arR 8.6 3.0 0.34
sSL 9.2 44 0.43

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the vicinity.

p._ﬁ;

worldview.earthdata.nasa.gov

Collie Particles : 1/06/2022

1/06/2022

100 = WOEW MW E EW NE SW.E E 5 EW.W NE W SW MWW W L WONW W N S N

80

ugima

40

20

SITE PM10 PM2.5 RATIO
Al 298 253 0.85
Ar 152 125 n.g2
Bn 217 147 0.68
Bs 230 189 0.86
Ca 213 173 0.8
Co 322 283 0.88
Du 120 9.8 0.74
Ge 7.5 21 028
Ka 6.4 25 0.39
Ma 188 137 073

QR 143 118 n.g2
SL 160 118 074

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Collie.

worldview.earthdata.nasa.gov
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Collie Particles : 2/06/2022

2/06/2022
.1 20 — ME MW SE MW SW NE W W W W W SW SW EW EW .S 5 SW. S EW.SW. 5. W.ME SlTE Pr'n1 U Flr'n25 mTlo
Al B8 30 044
Ar 183 153 084
100 Bn 141 108 077
Bs 155 127 082
80 - Ca 271 233 086
- Co 207 272 082
= Du 181 138 076
% B0 7 Ge 65 27 042
Ka 120 83 069
40 Ma 1632 88 (054
OR 234 194 083
20 ’\-M/FJ sL 314 263 084

- . — ¢

0 2 4 B g 10 12 14 186 18 20 22

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the vicinity of
Collie; however, cloud cover has obscured satellite
images.

-

— ‘ -
worldview.earthdata.nasa.gov

South Lake Particles : 2/06/2022
2/06/2022
SITE PWM10 PM2.5 RATIO
Al 6.8 3.0 0.44
100 Ar 183 153 0.84
Bn 141 108 077

ME M N N N N MEE MEE M E & SWEW.5 SWEWEWNNNE 5 E. &

a0 Bs 155 127 082
Ca 271 233 086

- Co 207 272 092
E 60 Du 181 138 076
= Ge 65 27 042
Ka 120 83 069

407 = Ma 182 83 054
et QR 234 194 083

20 SL 314 263 034

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the south-west.

.

worldview.earthdata.nasa.gov
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Collie Particles : 3/06/2022

100

SW .5 &

60

ugima

40

M N M NN W NW SE ME S E E SE BE . 5 W .SW. S NW. S5 NN NN

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns the previous day in
the south-west.

SATELLITE IMAGE OBSCURED BY

CLOUD

worldview.earthdata.nasa.gov

PM10 FPM2.5 RATIO

3/06/2022
6.0 1.4
6.2 35

177 138

11.0 7.9

12.8 94

280 254

10.6 6.4

1.3 37
8.3 31
6.7 40

160 118

147 104

0.23
0.56
0ve
071
073
0.90
0.61
0.3z
0.37
0.61
074
0T

Collie Particles : 4/06/2022

1 2 D N W E MW BN CEW CE NW OB B W W W EW SWOEW EW SW D WOEW 5 OW M S l';lrlE
100 Ar
Bn

Bs

80 Ca

- Co
E 60 Du
g Ge
Ka

40 Ma

aR

20 - SL

04

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were active burns in the previous days
in the south-west combined with wood heater smoke.

SATELLITE IMAGE OBSCURED BY

CLOUD

worldview.earthdata.nasa.gov

PM2.5 RATIO

4/06/2022
PM10

77 1.7
139 104
183 129
120 85
204 177
292 262
147 110
10.0 38
123 8.0
121 a1
183 152
199 154

021
075
07
07
0.24
0.90
074
0.38
0.65
0.67
0.83
077
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Caversham Particles : 5/06/2022
5/06/2022

SITE PM10 PM2.5 RATIO
Al 55 1.4 0.25
200 Ar 133 114 0.84
Bn 196 174 089
Bs 1.2 95 0.85
150 1 Ca 388 358 092
Co 265 234 0.88
Du 163 137 0.84
100 Ge 8.0 16 020
Ka 33 R} 028
Ma 129 103 080
ar 221 20.1 0.91
SL 274 245 0.90

W W SW SW .5 & W 5E SE SE NE NE ME ME E .E E E.MESE. N E MNE E

ugima

50

0 2 4 B g 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the south-west.

worldview.earthdata.nasa.gov

Geraldton Particles : 7/06/2022

T/06/2022
- E E E E NE NE ME ME ME NE NE ME ME ME NE NE ME E MNE ME MNE MNE MNE MNE SlTE PM10 PM25 R}’\TlD
350 Al 44 1.3 29

Ar 39 1.2

300 Bn 56 25 .
Bs 64 43 7

250 Cca 127 £.2 .
Co 93 53 .

200 Du 48 -02 .
Ge 740 93 .

150 7 Ka 78 12 .
Ma 61 18 27

100 QR 152 112 07
sSL 74 30 041

50

T rrr1rrrrrr1rr1r 11T 1T T T 1T 1T 17 1T 1771

0 2 4 3 & 10 12 14 16 18 20 22

R R s s [ - e s Y |

ugima

P R L ey
RTINS T Y

Mo

=
-
i

Hour of day

The above particle exceedance was likely caused
by windborne dust due to the low particle ratio and
is therefore classed as an Exceptional Event. Burn- Geraldton
off advice from DBCA indicated there were no -
active burns in the region.

B

worldview.earthdata.nasa.gov
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Collie Particles : 16/06/2022

16/06/2022

100 | = = 5 5 !5 mEIE (8 E (E M (M N MW NN NN NN NN NE NN NE NE] NI N SITE PM10 PM2.5 R‘\-[lO
Al 7.8 45 0.57

Ar o 108 6.8 0.63

30 Bn 154 4.8 0.3

Bs 123 1.8 013

Ca 137 105 077

= B0 Co 289 251 0.87
£ Du 88 49 055
5 Ge 56 33 059
40 7 Ka 100 58 053

Ma 462 145 0.3

QrR 165 134 0.81

207 SL 137 96 070

0 -

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the south-
west.

worldview.earthdata.nasa.gov

Kalgoorlie Particles : 21/06/2022

21/06/2022
-120 - WM MW NW NW W ESW .S EE M - - N NN N N M MM W W M ONCNW SlTE Pr¥11n Pr¥125 RA-[lc
A 52 28 050
A 72 49 067
100 | Bn 108 30 028
; Bs 62 15 025
a0 cCa 83 58 071
. Co 475 143 082
B | Du 59 235 061
3 60 Ge 56 15 028
Ka 415 290 070
40 ~ Ma 368 125 034
QR 160 137 086
00 sL 105 80 075

0

Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the diurnal pattern and is
therefore classed as an Assessable Event. Burn-off
advice from DBCA indicated there were no active
burns in the region.

Kalgoorlie

worldview.earthdata.nasa.gov
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Collie Particles : 25/06/2022

25/06/2022
ME ME E SW E s s s E E HNE ME W MW S MNE MNE W & NW. S s s s SlTE PM1U PMEE R'G‘Tlc
150 Al 123 79 0564
Ar 121 103 085
Bn 186 131 071
Bs 1565 121 073
ca 121 96 080
- 100 T Co 550 527 004
E Du 119 a6 081
4 Ge 76 39 052
Ka 47 12 026
50 Ma 136 106 078
QrR 222 207 093
SL 165 140 085

0

Hour of day

The above particle exceedance was likely
caused by wood heater smoke and is therefore
classed as an Assessable Event. Burn-off
advice from DBCA indicated there were no
active burns in the region. i Ry

Bu'lbu‘ry

o-".‘O‘ o .."ﬁ.";

worldview.earthdata.nasa.gov

Collie Particles : 26/06/2022

26/06/2022

140 & MW EE E & !E 'E W (E (EE EE M N NN MW NN NN NN MNE ME. E W SW NN SlTE PM1U Pr¥125 R’G‘Tlc

Al 102 75 074

120 Ar 84 BT 079
Bn 140 85 061

100 Bs 131 53 045
Ca 154 129 084

- 80 - Co 455 426 094
E Du 76 58 077
2 5 Ge 59 28 046
Ka 77 23 029

40 4 Ma 255 62 024

QR 178 173 097

o0 sL 131 111 085

0 -

Hour of day

The above particle exceedance was likely caused
by wood heater smoke due to the typical diurnal

pattern and is therefore classed as an Assessable
Event. Burn-off advice from DBCA indicated there
were no active burns in the region. BugbLry

worldview.earthdata.nasa.gov
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Collie Particles : 27/06/2022

Mt ME ME ME SW .S (5 W M MW MW W W SW SW OSW OSW W EWOEW NN W NN W

0.38
0.47
0.51
0.45
0.64
0.86
0.34
0.40
0.39
0.36
0.76

2710672022

SITE PM10 PM2.5 RATIO

Al 119 45
Ar 125 5.9
Bn 227 116
Bs 224 101
Ca 183 18
Co 423 370
Du 9.7 3.3
Ge 7.6 3.0
Ka 328 129
Ma 202 73
QR 2186 163
L 176 7.2

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA

indicated there were no active burns in the region.

SATELLITE IMAGE OBSCURED BY

CLOUDS

worldview.earthdata.nasa.gov
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Collie Particles : 28/06/2022
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26/06/2022
: SITE PM10 PM2.5 RATIO
) Al 77 22
Aro 118 5.8
Bn 177 122
Bs 158 2.1
Ca 123 6.6
Co 410 371
Du 128 6.0
Ge 8.2 29
Ka 187 8.8
Ma 111 45
QR 258 185
12.6 5.6

T rrrr 1T
o2 4 6 8 10 12 14 16 18

Hour of day

20

22

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA

indicated there were no active burns in the region.

SATELLITE IMAGE OBSCURED BY

CLOUDS

worldview.earthdata.nasa.gov
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Collie Particles : 1/07/2022

1/07/2022
5 s s ME E E E E SE 'E s 5 5 5 E 5 s s s s E . SE 5.5E SlTE Pr¥11n Pr¥125 RA-“O
120 Al 235 183 080
Ar 59 43 073
100 Bn 195 155  0.80
Bs 188 158 083
a0 - Ca 94 76 081
- Co 323 209 093
= Du 7.3 53 072
% B0 7 Ge 74 18 022
Ka 59 18 021
40 Ma 114 62 054
QrR 89 82 0832
o0 sL 117 83 071

0 -

Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the typical diurnal pattern
and is therefore classed as an Assessable Event.
Burn-off advice from DBCA indicated there were no
active burns in the vicinity of the monitoring site.

worldview.earthdata.nasa.gov

Albany Particles : 2/07/2022

2/07/2022

100 - N W Nwis WoW CE DN IN INE DN (N BN DN N EINEDW! MW NINW SITE PM_.ID PM2.5 RATIO
Al 305 274 0.90

Ar 81 6.7 083

20 - Bn 185 15.6 084

Bs 188 16.3 087

Ca 150 131 087

o B0 Co 470 45.0 0.96
£ Du 118 101 0.86
g Ge 472 1.0 0.25
40 Ka 124 21 07

Ma 223 124 0.56

QR 137 124 0.90

20 7 SL 125 104 083

0 -
rrrrrrrrrrrrrrr T rTrTTd

0 2 4 6 8 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely
caused by wood heater smoke and is
therefore classed as an Assessable Event.
Burn-off advice from DBCA indicated there
were no active burns in the vicinity of the Albany
monitoring site.

worldview.earthdata.nasa.gov
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Collie Particles : 2/07/2022
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Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the typical diurnal pattern
and is therefore classed as an Assessable Event.
Burn-off advice from DBCA indicated there were no

active burns in the vicinity of the monitoring site.

2/07/2022
PM10 FPM2.5 RATIO
305 274 0.90
8.1 6.7 0.83
185 156 0.4
187 162 087
15.0 131 087
47.0 450 0.96
1.8 1041 0.86
42 1.0 0.25
12.4 21 07
223 124 0.56
138 124 0.90
125 104 0.83

Bunbury

worldview.earthdata.nasa.gov

Collie Particles : 3/07/2022
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Hour of day

The above particle exceedance was likely
caused by wood heater smoke due to the
typical diurnal pattern and is therefore classed
as an Assessable Event. Burn-off advice from
DBCA indicated there were no active burns in
the vicinity of the monitoring site.

Bu’\ﬁury

3/07/2022
PM10 FPM2.5 RATIO
197 166 0.84
5.6 44 077
188 146 0ya
187 155 083
1.2 9.6 0.86
57.6 543 0.94
124 108 0.87
7.9 39 0.49
115 18 018
107 72 0.67
114 101 D.as
8.2 6.7 0.81

worldview.earthdata.nasa.gov
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Collie Particles : 6/07/2022

6/07/2022
M40 1 ses = s nenes wwe £ s E E EEEsE =l o5 8 EoSEw E SITE PM10 PM2.5 RAT'E]
Al 225 147 085
120 4 Ar B3 31 050
Bn 162 90 056
100 Bs 226 175 078
ca 77 6B 073
o 80 Co 369 320 087
E Du 68 38 056
S B0 Ge 79 29 037
Ka 289 133 045
40 Ma 91 40 043
QR 96 70 073
50 4 SL 134 95 074

04

Hour of day

The above particle exceedance was likely caused
by wood heater smoke and is therefore classed as
an Assessable Event. Burn-off advice from DBCA
indicated there were no active burns.

Bunbury

- ..

t" -
£ »

worldview.earthdata.nasa.gov

Collie Particles : 7/07/2022
T/07/2022

E [E E E 'E !E 5E'S & 8E.E !E 'E 'E 'E E E MENNNN 5. 5E W E SlTE PM.ID PMEE R’G‘Tlc
150 Al208 172 083
Ar 45 36 078
Bn 166 130 078
Bs 203 181 089
cCa 61 48 078
o 100 7 Co 383 349 091
E Du 46 23 051
g Ge 116 42 037
Ka 188 49 029
50 Ma 61 42 089
QrR 75 G0 078
sL 97 68 070
04

Hour of day

The above particle exceedance was likely caused by SATELLITE IMAGE OBSCURED BY CLOUD
wood heater smoke due to the typical diurnal pattern worldview.earthdata.nasa.qov

and is therefore classed as an Assessable Event.

Burn-off advice from DBCA indicated there were no

active burns in the region.
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Collie Particles : 8/07/2022
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8/07/2022

SITE PM10 PM2.5 RATIO
Al 108 8.0 074
Ar 87 5.0 0.58
Bn 179 a7 0.5
Bs 260 159 0.61
Ca 132 9.6 073
Co 287 255 0.89
Du 5.0 1.5 0.30
Ge 9.5 38 0.40
Ka 120 28 023
Ma 219 8.1 0.37
arR 114 7.4 0.65
SL 135 9.3 073

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the vicinity of
the monitoring site.

SATELLITE IMAGE OBSCURED BY
CLOUD

worldview.earthdata.nasa.gov

Collie Particles : 11/07/2022

11/07/2022

150 1

100 1

ug/ma3

SITE PM10 PM25 RATIO
Al 145 9.2 0.64
Aro 110 76 0.69
Bn 180 107 0.60
Bs 235 177 075

Ca 119 a9 075
Co 505 457 0.8
Du 9.0 52 0.58
Ge 50 16 032
Ka 141 g2 0.58
Ma 443 102 0.23
ORrR 99 6.5 0.65
SL 177 134 076

Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the typical diurnal pattern
and is therefore classed as an Assessable Event.
Burn-off advice from DBCA indicated there were no
active burns in the vicinity of the monitoring site.

worldview.earthdata.nasa.gov
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Collie Particles : 12/07/2022
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12/07/2022

SITE PM10 PM2.5 RATIO
Al 118 7.7
Ar 9.0 6.0
Bn 131 6.3
Bs 181 116
Ca 147 109
Co 508 464
Du 118 g4
Ge 6.1 19
Ka 287 1587
Ma 223 7.0
QR 125 8.2
L 189 152

Hour of day

The above particle exceedance was likely caused by
wood heater smoke due to the typical diurnal pattern
and is therefore classed as an Assessable Event.
Burn-off advice from DBCA indicated there were no
active burns in the vicinity of the monitoring site.
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Busselton Particles : 13/07/2022

100 9 == 2= ==& = & & ==&

80
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40
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0.81
0.54
0.8
087
0
0.91
0.67
0.33
0.3
0.38
078

13/07/2022

SITE PM10 PM2.5 RATIO

Al 8.3 5.1
Ar 7.1 38
Bn 221 17.9
Bs 201 253
Ca 102 72
Co 500 454
Du 117 7.8
Ge 1038 36
Ka 117 37
Ma 363 138
QrR 198 154
SL 164 11.3

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the vicinity of
the monitoring site.

Busselton

070

Bunbiry

worldview.earthdata.nasa.gov

Mullalyup
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Mandurah Particles : 15/07/2022
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Hour of day

The above particle exceedance was likely caused by
marine aerosols and is therefore classed as an
Assessable Event.
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15/07/2022

SITE PWM10 PM25 RATIO

Al 7.5 22
Ar 117 59
Bn 246 141
Bs 279 201
Ca 115 58
Co MNaM  MNaiW
Du 131 58
Ge 118 22
Ka 6.4 28
Ma 582 106
QR 184 103
sSL 114 4.8

0.43

SATELLITE IMAGE OBSCURED BY CLOUDS

worldview.earthdata.nasa.gov
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The above patrticle exceedance was likely
caused by wood heater smoke and is therefore
classed as an Assessable Event. Burn-off
advice from DBCA indicated there were no
active burns in the region.

Kalgoorlie Particles : 25/07/2022
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Hour of day

0.38
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25/07/2022

SITE PM10 PM25 RATIO

Al 47 1.8
Ar 89 39
Bn 127 29
Bs 215 104
Ca 9.7 54
Co 9.1 7.0
Du 50 03
Ge 5.6 22
Ka 340 254
Ma 425 6.8
QR 113 6.6
sL 102 5.0

Kalgoorlie

worldview.earthdata.nasa.gov
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Mandurah Particles : 2/08/2022

2/08/2022
SITE PM10 PM25 RATIO
Al 36 18 049
Ar 173 52 030
80 Bn 249 74 030

i Bs 241 72 030

\m\; \ Ca 183 74 040

’J\ Co 127 50 0.3
Du NaM  NaN  NaM

Ge 194 50 028

Ka 83 33 0.40
Ma 603 155 0.26
QR 323 140 0.43

207 "'\A/\ljp/\vx\_m SL 235 82 035
T 11T 1T 11T T T 1T T

[ L
0 2 4 B g 10 12 14 186 18 20 22

100 ] WOW W W W W W W W W W W W W NN W W W W W W W WL W

60

ugima

40

Hour of day

The above particle exceedance was likely caused by SATELLITE IMAGE OBSCURED BU
marine aerosols and is therefore classed as an CLOUDS

Assessable Event. Burn-off advice from DBCA worldview.earthdata.nasa.gov
indicated there were no active burns in the region.

Mandurah Particles : 3/08/2022
3/08/2022

SITE PM10 PM2.5 RATIO
Al 29 3z 0.36
Ar 123 34 027
30 — Bn 235 72 0.30
Bs 235 104 0.44
Ca 141 5.6 0.40
60 Co 118 43 0.41
/"\"'\(\M_\"’"L Du MaN NaN  MNaM
Ge 176 4.6 0.26
40 Ka 115 26 023
Ma 530 133 025
QR 264 113 0.43

20 W;‘WW\/\M sL 171 58 034

Hour of day

00 7 o wow e e e e D e W W W W DWW LW W SWISW I SW W S Sw

ug/ma3

The above particle exceedance was likely caused by SATELLITE IMAGES OBSCURED BY
marine aerosols during a westerly wind and is CLOUDS

therefore classed as an Assessable Event. Burn-off worldview.earthdata.nasa.gov
advice from DBCA indicated there were no active

burns in the region.
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Collie Particles : 5/08/2022
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Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the region.

SATELLITE IMAGES OBSCURED BY

PM10 FPM2.5 RATIO

5/08/2022
11.0 8.0
8.0 49
11.9 6.3
193 171
9.0 6.4
353 329
NaM  Man
5.4 33
6.0 27
191 47
103 8.3
126 9.1

CLOUDS

worldview.earthdata.nasa.gov
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MNanN
0.39
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025
0.80
072

Collie Particles : 6/08/2022
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Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the region.

SATELLITE IMAGES OBSCURED BY

PM10 PM2.5 RATIO

6/08/2022
7.5 5.9
32 1.7
9.1 32

155 106
42 29

281 26.5

MNaN  MNaN
6.2 38

300 234

15.0 27
8.2 6.8
52 35

CLOUDS

worldview.earthdata.nasa.gov

079
0.54
0.35
0.68
0.67
0.94
RE
0.61
0ve
018
D8z
0.68
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Collie Particles : 11/08/2022

11/08/2022
WoOMNW W W E W E N NW ME . E SE E SE . E . E E E. E E E E | SE s SlTE PM1U PMEE R‘D‘Tlc
Al 73 31 043
120 A 45 24 054
Bn 114 69 061
100 Bs 167 130 078
Ca 9.1 62  0.68
o 80 7 Co 347 318 002
E Du MNaM  MNaN  MNahl
S 60 Ge 50 17 028
Ka MNaM  MaN  Nan
40 - Ma 119 79 067
QR 141 103 073
50 4 sL 179 148 082

04

Hour of day

The above particle exceedance was likely caused by
wood heater smoke and is therefore classed as an
Assessable Event. Burn-off advice from DBCA
indicated there were no active burns in the region.

worldview.earthdata.nasa.gov

Mandurah Particles : 14/08/2022

14/08/2022
W SW SW .S E E '‘E E E E NE N N H MW MW MNNW N OMNE E E E. E. NE SlTE PM1U PMEE R’G‘Tla
200 7 Al 143 75 051
Ar 118 58 049
Bn 251 86  0.34
0.37
0.55

150 - Bs 239 a7 Y
Ca 109 6.0 .
Co 367 2310 0.4

Du NalN NaN  Nakl
100 7 Ge 148 38 026
Ka 85 28 045
Ma 578 94 016
50 - orR 189 93
sL 145 T

ugima

Hour of day

The above particle exceedance was likely caused by SATELLITE IMAGES OBSCURED BY CLOUDS
marine aerosols and is therefore classed as an worldview.earthdata.nasa.qgov
Assessable Event.
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Collie Particles : 14/08/2022

14/08/2022
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80
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SITE PM10 PM2.5 RATIO

Al 148 7.5 0.51
Ar 118 5.8 0.49
Bn 251 86 0.34
Bs 239 87 0.37
Ca 109 6.0 0.55
Co 367 310 0.84

Du  MNaN  MaN MNanN
Ge 1438 38 0.26
Ka 85 38 0.45
Ma 578 9.4 018
QR 189 9.3 0.49
SL 1486 7.6 0.52

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west the previous day.

worldview.earthdata.nasa.gov

Collie Particles : 30/08/2022

30/08/2022

ug/ma

- = = = = = = |= |= /= = E E E |5 5E EE SE. & EW. 5. 5. NNN

SITE PM10 PM2.5 RATIO
Al 9.5 6.0 0.64
Ar T4 5.0 0.67
Bn 117 6.6 0.56
Bs 100 6.8 0.68
Ca 9.6 6.8 0
Co 419 359 0.86

Du 7.8 4.3 0.55
Ge 7.8 25 0.3
Ka 142 22 018
Ma 7.0 27 0.39
QR 9.8 5.9 0.60
SL 103 6.5 0.63

0 2 4 3 g 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the outer
north suburbs and the south-west.
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Collie Particles : 31/08/2022

31/08/2022

100 ] N & ME MW . E SW.N MNE E SW.SE  E SE SE SE \SE SE SE . SE. & & & . SE.SE SlTE PM.]U Pr¥125 R‘\‘[lO

A 82 43 052

AT 54 35 068

a0 Bn 68 33 049

Bs 90 53 059

Ca 58 39 058

w B0 Co 288 251 087
E Du 9.1 56 062
=] Ge 116 39 034
40 Ka 123 25 020

Ma 55 26 047

QR 89 45 052

20 sL 83 50 061

0 JMT

Hour of day

The above particle exceedance was likely caused
by prescribed burn smoke and is therefore classed
as an Exceptional Event. Burn-off advice from
DBCA indicated there were several active burns in
the outer north suburbs and the south-west.

LA
worldview.earthdata.nasa.gov

Collie Particles : 11/09/2022

11/09/2022
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SITE PM10 PM2.5 RATIO
Al 8.8 41 0.47
Ar 8.8 5.9 0.67
Bn 1238 9.4 074
Bs 132 104 079
Ca 159 135 0.85
Co 305 285 0.93
Du 141 10.9 077
Ge 6.6 20 0.30

Ka 95 33 0.35
Ma 2586 9.2 0.36
QR 276 256 0.92
SL 159 129 0.81

Hour of day

The above particle exceedance was likely caused
by prescribed burn smoke and is therefore classed
as an Exceptional Event. Burn-off advice from
DBCA indicated there were several active burns in
the outer north-east suburbs and the south-west.

Bunbury

worldview.earthdata.nasa.gov
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Quinns Rocks Particles : 11/09/2022

11/09/2022
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SITE PM10 PM2.5 RATIO
Al 8.8 41 0.47
Ar 8.8 5.9 0.67
Bn 1238 9.4 074
Bs 132 104 079
Ca 159 135 0.85
Co 305 285 0.93

Du 141 10.9 077
Ge 6.6 20 0.30
Ka 9.5 33 0.35
Ma 258 9.2 0.36
QR 276 256 0.92
L 159 128 0.81

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the outer
north-east suburbs and the south-west.

worldview.earthdata.nasa.gov

Quinns Rocks Particles : 27/09/2022

2710972022
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SITE PM10 PM2.5 RATIO
Al 9.5 37 0.39
Ar 172 116 0.67
Bn 121 58 0.48
Bs 123 6.6 0.53
Ca 144 88 0.61
Co 181 13.9 077
Du 133 6.7 0.50
Ge 1286 35 028
Ka 8.1 21 0.26
Ma 189 6.2 0.33

QR 352 276 078
sL17A 3.9 0.52

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the outer
north suburbs and the south-west.

Yanchep

-
-

worldview.earthdata.nasa.gov

Department of Water and Environmental Regulation

139


https://worldview.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/

OFFICIAL

2022 Western Australian air monitoring report

Quinns Rocks Particles : 28/09/2022

28/09/2022

M0 7 = = === sEE == & & E MESW S 5 5.5 5 5. 5 5 & &2

60
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SITE PM10 PM2.5 RATIO
Al 9.6 28 0.27
Ar 268 214 0.80
Bn 155 9.6 0.62
Bs 113 52 0.48
Ca 176 123 0yo
Co 107 5.1 0.43
Du 130 6.9 0.53
Ge 162 6.8 0.42
Ka 182 35 019
Ma 190 6.6 0.35

QR 354 290 0.82
SL 183 104 0.57

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the outer
north suburbs and the south-west.

worldview.earthdata.nasa.gov
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Armadale Particles : 29/09/2022
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Al1TT 4.5

200 Ar 488 441
Bn 16.0 7.8

Bs 128 6.2

150 Ca 1758 111

- Co 137 64
£ Du 288 231
2 100 - Ge 162 35
Ka 200 29

Ma 121 6.5

50 - QR 318 263

SL 305 24.3

0 -

Hour of day

The above particle exceedance was likely
caused by prescribed burn smoke and is
therefore classed as an Exceptional Event. Burn-
off advice from DBCA indicated there were
several active burns in the outer north suburbs
and the south-west.

Rockingham

worldview.earthdata.nasa.gov

Quinns Rocks Particles : 29/09/2022
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M0 | = == == === & 8 & & & E £ E EEE E E S5 52 55 8% 52is SITE FM1D PM2.5 RATIO
Al1TT 4.5
Ar 488 441
20 - Bn 160 78

Bs 1286 6.2
Ca 175 111
60 Co 137 6.4
Du 288 231

ugima

Ge 162 35

40 | /\’\w Ka 200 20

] Ma 121 65

oy QR 318 263

20 7 SL 305 243
0 -

Hour of day

The above particle exceedance was likely
caused by prescribed burn smoke and is
therefore classed as an Exceptional Event. Burn-
off advice from DBCA indicated there were
several active burns in the outer north suburbs
and the south-west.

Rockingham

worldview.earthdata.nasa.gov
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Armadale Particles : 30/09/2022

100
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40

30/09/2022

7 - SITE PM10 PM2.5 RATIO
R Al 103 1.6 0.15
Ar 312 272 0.87

Bn 194 138 0.7

Bs 107 5.6 0.52

Ca 181 133 073

Co 198 7.3 0.37

Du 157 9.1 0.58

Ge 155 5.6 0.36

Ka 1286 32 0.25

Ma 179 126 0yo

QR 356 284 0.80

SL 334 263 0.79

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

Rockingham

worldview.earthdata.nasa.gov

Quinns Rocks Particles : 30/09/2022
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30/09/2022

i SITE PM10 PM2.5 RATIO
E Al 103 1.6 0.15
Aro 312 272 0.87

Bn 194 138 07

Bs 107 5.6 0.52

Ca 181 133 073

Co 1986 7.3 0.37

Du 157 9.1 0.58

Ge 155 5.6 0.36

Ka 1286 32 0.25

Ma 179 126 0yo

QR 356 284 0.80

SL 334 263 079

Hour of day

The above particle exceedance was likely caused
by prescribed burn smoke and is therefore classed
as an Exceptional Event. Burn-off advice from
DBCA indicated there were several active burns in
the outer north suburbs.

worldview.earthdata.nasa.gov
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South Lake Particles : 30/09/2022
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

Rockingham

worldview.earthdata.nasa.gov

30/09/2022

SITE PM10 PM2.5 RATIO

Al 103 1.6
Ar 312 272
Bn 194 138
Bs 107 5.6
Ca 181 133
Co 198 7.3
Du 157 9.1
Ge 155 5.6
Ka 1286 32
Ma 179 126
QR 356 284
SL 334 263
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Caversham Particles : 1/10/2022
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The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the outer
north suburbs.

worldview.earthdata.nasa.gov

Mandurah

1/10/2022

SITE

Al 9.5 31
Aro 196 152
Bn 151 9.1
Bs 9.1 28
Ca 530 476
Co 195 108
Du 172 112
Ge 211 8.1
Ka 59 24
Ma 152 9.8
QR 416 353
SL 114 5.3

PM10 FPM2.5 RATIO

0.33
078
0.61
0.3
0.90
0.55
0.65
0.38
0.40
0.64
0.85
0.48
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Quinns Rocks Particles : 1/10/2022

1/10/2022
120 | == == = & & (& EE SE SE S SW.S 8§ (8§ (& (£ £ 5 S SE S5 S5 55 EE SITE PM10 PM2.5 RATIO
Al 9.5 31 0.33
Ar 198 152 078
100 4 Bn 151 91 061
Bs 91 28 031
20 Ca 530 476 090
- Co 185 108 0.55
£ B0 Du 172 112 0.65
= Ge 211 81 038
Ka 59 24 0.40
40 Ma 152 9.8 0.64
QR 416 353 0.85
20 4 \._,-h/”"\—’\q',-\\_ SL 114 53 046

o -

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the outer
north suburbs.

Joondalup

worldview.earthdata.nasa.gov

Cellie Particles : 4/10/2022
4/10/2022

SITE PM10 PM25 RATIO
Al 65 23 036
400 Ar B2 28 046
Bn 94 38 040
Bs 94 31 033
200 Ca 7.6 33 044

E BE EE EE SE 5E EE ME ME MNE ME (M NN NN BN BN BN NN NN WO N RN NN . W

- Co 620 576 0.93
£ Du 6.1 2.0 0.33
2 500 Ge 100 33 033
Ka 9.1 29 032

Ma 132 25 019

100 - ar 150 115 077
sSL 8.0 38 0.47

o - ey _’—J\_

0 2 4 3 g 10 12 14 16 18 20 22

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

worldview.eérthdata.nasa.qov
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Collie Particles : 18/10/2022

18/10/2022
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SITE PM10 PM2.5 RATIO
A7 39 0.34
Ar 17.00 125 073
Bn 77 R} 0.1
Bs 113 4.6 0.40
Ca 107 5.6 0.53
Co 569 547 0.96
Du 9.9 40 0.41
Ge 120 28 024
Ka 85 25 0.29
Ma 159 57 0.36

QrR 210 156 0.74
sL 114 5.4 0.49

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

Bunbu‘vy

Mullalyup

worldview.earthdata.nasa.gov

Collie Particles : 10/11/2022

10/11/2022
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200 1
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SITE PM10 PMZ2.5 RATIO
Al g1 1.6 0.3
Ar 57 21 0.37
Bn 2.8 23 026
Bs 54 1.2 021
Ca 6.4 26 0.40
Co 401 70 0.92
Du 6.2 1.9 031
Ge 72 15 021
Ka 6.9 30 0.43
Ma 203 25 012

QR 1956 15.2 0ve
SL T4 28 0.38

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

SATELLITE IMAGES OBSCURED BY
CLOUDS

worldview.earthdata.nasa.gov
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Busselton Particles : 27/11/2022

271172022

EE
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SITE PM10 PM2.5 RATIO
Al 5.4 2.3 0.27
Ar 7.3 1.8 0.25
Bn 117 57 0.49
Bs 461 40.4 028
Ca 104 43 0.42
Co 7.2 29 0.40
Du 144 6.7 0.46

Ge 242 85 0.35
Ka 7.4 23 0.3
Ma 153 8.1 0.53
QR 2486 168 0.68
L 175 8.6 0.49

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an

Exceptional Event. Burn-off advice from DBCA

indicated there were several active burns in the south-

west.
worldview.earthdata.nasa.gov
Busselton Particles : 28/11/2022
281172022
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Al 4.8 1.3 0.27

Ar o 114 4.7 0.41

500 Bn 482 41.0 0.83
Bs 857 720 0.84

400 - Ca 134 51 038

- Co 130 a5 0.27
£ 300 Du 153 6.2 0.41
g Ge 248 8.3 0.34
Ka 1189 34 0.28

200 Ma 834 743 0.89
QrR 270 15.3 0.57

100 - SL 215 116 054
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Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an

Exceptional Event. Burn-off advice from DBCA

indicated there were several active burns in the south-

west.

worldview.earthdata.nasa.gov
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Mandurah Particles : 28/11/2022

2811172022
SE SE SE SE \SE .E E E E E E (SE SW SW SW SW SW. S & & . SE. SE SE.SE S lTE P M1 U Flrﬂ 2 5 RD‘Tl O
700 Al 48 13 027
A 114 47 041
G600 Bn 492 410 083
Bs 857 720 084
500 Ca 134 51 0238
- Co 130 35 027
E 400 7 Du 153 62 041
L Ge 248 33 034
300 Ka 119 34 028
Ma 834 743 089
200 7 QR 270 153 057
100 4 sL 215 116 054

D — ——— r— —

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

Mandurah

worldview.earthdata.nasa.gov

Bunbury Particles : 28/11/2022

28/11/2022
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A 48 13 027

A 114 47 0.4

600 Bn 492 410 082

Bs 857 720 084

500 cCa 134 51 0383

Co 430 35 027

g 400 Du 153 62 041

= Ge 246 83 034
3 —

300 Ka 119 34 023

Ma 834 743 089

200 QR 270 153 057

100 - sL 215 116 054
-

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an Bunbily
Exceptional Event. Burn-off advice from DBCA
indicated there were several active burns in the south-
west.

__Busseltoni s

worldview.earthdata.nasa.gov

Department of Water and Environmental Regulation 147


https://worldview.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/

OFFICIAL

2022 Western Australian air monitoring report

200

150

ugima

100

50

Busselton Particles : 29/11/2022

291172022

SITE PM10 PM2.5 RATIO
Al 128 3.3 0.26
Ar 117 5.3 0.45
Bn 137 49 0.36
Bs 309 332 083
Ca 1238 4.4 0.35
Co 142 6.3 0.45
Du 159 5.6 0.35
Ge 241 6.9 0.29
Ka 103 20 019
Ma 345 242 0yo
QR 175 8.9 0.51
SL 153 7.2 0.47

Hour of day

The above particle exceedance was likely caused by
prescribed burn smoke and is therefore classed as an
Exceptional Event. Burn-off advice from DBCA

indicated there were several active burns in the south- Busselfon
west.
worldview.earthdata.nasa.gov
END OF REPORT
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