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 Particle Episodes in Autumn–Winter 2019 

 
Figure 1 Days above daily PM10 and PM2.5 benchmarks at AQMN stations (autumn–winter 2019) 

PM10 (particles less than or equal to 10 microns in diameter) – Twenty-eight days during the 
autumn-winter 2019 season were above the daily PM10 benchmark of 50 µg/m3. These occurred 
throughout autumn (21 days), in early winter (one day) and late winter (six days), attributed 
predominately to drought conditions leading to both local and widespread dust in New South Wales. 
Wagga Wagga North (in the South West Slopes) had the highest number of dusty days (13 days).  
PM2.5 (fine particles less than or equal to 2.5 microns in diameter) – Forty-seven days during 
the autumn–winter 2019 season were above the daily PM2.5 benchmark of 25 µg/m3. These 
occurred largely during late autumn and through winter, attributed to hazard reduction burns and 
woodsmoke. Armidale (in the Northern Tablelands) had the highest number of days (24 days) due to 
smoke from domestic wood heating. 
Historical Trends – Autumn 2019 had fewer days above the PM10 daily benchmark (21 days) 
compared to autumn 2018 (33 days), due to improved groundcover following significant rainfall in 
April 2019. The number of days above the PM2.5 daily benchmark was similar for both winter 2019 
(30 days) and 2018 (32 days) seasons, driven predominantly by woodsmoke at Armidale. 
Climate – NSW remained in drought, with northern and inland regions more severely impacted. 
While significant rainfall in April eased conditions for some areas, rainfall was spatially variable, with 
far west areas remaining dry and northern NSW experiencing worsening wind erosion conditions. 
Air Quality Index (AQI) special note – The AQI due to PM10 and PM2.5 particles was fair or better 
for 84% of days in the Northern Tablelands, 91% of days in the South West Slopes, 92% in Sydney, 
95% in the Upper Hunter major population centres, 96% in the Central Tablelands, 97% in the North 
West Slopes, 98% in the Illawarra and the Lower Hunter and 99% in the Central Coast.  
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Published newsletters 
• NSW Annual Air Quality Statement 2019: A large part of the New South Wales (NSW) Air Quality 

Monitoring Network (AQMN) recorded many poor air quality days due to particles during autumn–
winter 2019. Three dominant regions were Sydney region due mainly to hazard reduction burns 
during late autumn and early winter, South West Slopes region due to a combination of dust and 
hazard reduction burns, and Northern Tablelands region due to woodsmoke during winter.  

• Upper Hunter region: Autumn 2019 seasonal newsletter reported that the most extensive events 
occurred on 6 and 31 March, due to long-range dust transport. Winter 2019 seasonal newsletter 
reported the most extensive event occurred from 8 to 9 August due to long-range dust transport from 
South Australia travelling through central and northern NSW during the passage of two cold fronts.  

• Newcastle region: Autumn 2019 seasonal newsletter reported that the most extensive events 
occurred on 6 and 31 March, due to long-range dust transport. Winter 2019 seasonal newsletter 
reported that the most extensive event occurred on 9 August due to long-range dust transport and 
potential smoke impacts during a strong cold front.  

• Namoi/North West Slopes region: Autumn 2019 seasonal newsletter reported air quality at 
selected population centres was poor to very poor on 31 March 2019, during a regional dust storm. 
Winter 2019 seasonal newsletter reported that air quality in population centres was poor to 
hazardous on four days during winter 2019. Daily average PM10 was above the 50 µg/m3 benchmark 
for two days in August and daily average PM2.5 above the 25 µg/m3 benchmark for two days in July.  

• DustWatch network: indicative monitoring of particle concentrations across rural NSW showed that 
March 2019 was the dustiest on record since 20051. There was reduced dust activity during April to 
July due to improved ground cover following decent rainfall in April 2019, however, a very large dust 
storm swept across South Australia and into New South Wales and Victoria on 8 August 2019. 

Days over particle benchmarks 
Trends in particle–driven Air Quality Index 
Air quality has been reported using the Air Quality Index (AQI) which scales different air pollutants 
against their relevant standards or benchmarks. An AQI equivalent to 100 relates to poor air quality, and 
the higher the AQI, the poorer the air quality. Hazardous air quality has an AQI of 200 or greater. 

Time series plots of the daily AQI for PM10 and PM2.5 particles at Figure 2 to Figure 4 show periods 
during autumn and winter when the index due to particles (referred to herein as particle-AQIs) was in 
excess of 1002. 
Poor to hazardous air quality events were observed during the six-month autumn to winter 2019 period, 
for all regions of New South Wales: 
• In the Sydney and Illawarra regions, poor air quality was associated with dust during early autumn 

and late winter, while hazardous air quality events were associated with hazard reduction burns 
(HRBs) during April to June (Figure 2). 

• The Central Coast had poor air quality due to HRBs (Figure 3). 
• The Hunter regions3 had poor air quality predominantly due to dust. There were also some impacts 

from woodsmoke in the Upper Hunter in June (Figure 3). 
• Poor to hazardous air quality in NSW regions to the west of the Great Dividing Range (South West 

Slopes, Central Tablelands and North West Slopes) was attributed to a combination of significant 
windswept dust events, bushfires, and hazard reduction burning (Figure 4). 

• Poor air quality in the Northern Tablelands region was predominantly attributed to woodsmoke 
(Figure 4). 

 
1 DustWatch March 2019: Dustiest March in DustWatch records (since 2005); DustWatch April 2019: Dust activity reduced from 
March 2019; DustWatch May 2019: Dust activity further reduced from April following good rainfall in April; DustWatch June 
2019: Dust activity lower than May 2019; DustWatch July 2019: Dust activity was less than expected due to increasing cover in 
the west; DustWatch August 2019: Massive dust storm in the south west. 
2 Particle-AQIs shown here include PM10 and PM2.5 data and do not account for visibility (nephelometer) data. 
3 Hunter region includes Upper Hunter population centres (Aberdeen, Muswellbrook and Singleton) and Lower Hunter stations 
(Beresfield, Newcastle and Wallsend). 

https://www.environment.nsw.gov.au/topics/air/air-quality-statement
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-upper-hunter-autumn-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-upper-hunter-winter-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-newcastle-autumn-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-newcastle-winter-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-in-the-namoi-north-west-slopes-region-autumn-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-in-the-namoi-north-west-slopes-region-winter-2019
https://www.environment.nsw.gov.au/topics/land-and-soil/soil-degradation/wind-erosion/community-dustwatch/dustwatch-publications
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-march-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-april-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-may-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-june-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-june-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-july-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-august-2019
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Figure 2 Particle Air Quality Index (AQI) for Sydney and Illawarra regions (autumn–winter 2019) 

 
Figure 3 Particle Air Quality Index (AQI) for Hunter and Central Coast regions (autumn–winter 2019) 

 
Figure 4 Particle Air Quality Index (AQI) for Regional NSW regions (autumn–winter 2019) 

Particle-AQIs were affected by both PM10 and PM2.5, but generally at different times during the six-
month period (Table 1). Days above the PM2.5 benchmark (47 days) dominated the autumn–winter 
2019 season, when compared to days above the PM10 benchmark (28 days). On some days both PM10 
and PM2.5 benchmarks were exceeded.  
Particle-AQIs, when PM10-driven, indicate coarser particle sources such as windswept dust and sea 
salt. This trend was observed between March and early May, and then again in August. A trend of 
PM2.5-driven AQI dominated from May to August, indicating combustion sources such as controlled or 
uncontrolled forest or grass fires (e.g. HRBs or bushfires), or smoke from domestic wood heaters. 
Table 1 Days above the PM10 and PM2.5 national benchmarks for each month during the autumn–

winter 2019 season 

Month Days* above PM10 daily national 
benchmark                        

Days* above PM2.5 daily national 
benchmark 

March 2019 10 3 
April 2019 6 2 
May 2019 5 12 
June 2019 1 13 
July 2019 0 11 
August 2019 6 6 

* The same days may have had both PM10 and PM2.5 levels above their benchmarks 
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Particles as PM10 
The Australian National Environment Protection Measure (NEPM) daily standard4 for PM10 of 50 µg/m3 

(also referred to as PM10 ‘benchmark’) was exceeded on 28 days across the network during autumn–
winter 2019 (Table 1), recorded mostly during autumn (21 days). The maximum daily average PM10 at 
each site during autumn–winter is shown in Figure 5. This figure also depicts the number of days when 
PM10 was above the daily benchmark, and the number of days assessed as exceptional and non-
exceptional event days5. 
A month-by-month overview of significant PM10 events are outlined below. This is supplemented by 
Appendix A: Catalogue of particle events during March to August 2019 
• During March, PM10 was above the daily benchmark on 10 days. Several stations (20 of the 34 

metropolitan and regional population centres, as reported herein) recorded their maximum daily 
PM10 levels for autumn–winter during March 2019, due to dust events. The impact of significant dust 
events across the State was also evident from the Rural AQMN, which saw a trend of relatively 
higher dust activity hours during March 2019 compared to previous years. 
o The most extensive PM10 pollution event during the six-month period was a widespread dust 

storm during 5 to 6 March (Dust Event #1 in Figures 2-4), when 12 stations across multiple 
regions recorded levels above the benchmark. During this event, 11 stations across New South 
Wales recorded their highest daily PM10 levels during autumn–winter 2019 (see Figure 5) and 
Wagga Wagga North recorded the second highest autumn–winter daily PM10 concentration (115 
µg/m3). Case study 1: Major dust event during 5 to 6 March 2019 provides a detailed analysis of 
this widespread dust event. 

o Of the eight other March days above the PM10 benchmark, seven were confined to the South 
West Slopes region, and the eighth was a regional dust storm across northern NSW on 31 March, 
with some impact detected at air quality monitoring stations in the Hunter region. 

• During April, PM10 was above the daily benchmark on six days. Five days were at Wagga Wagga 
North due to dust, and one day in Sydney due to hazard reduction burns during 28 to 29 April. 

• During May, a multi-day episode occurred from 20 to 24 May, during a period of hazard reduction 
burning (HRB Event #1 in Figure 2). During this event, seven Sydney stations recorded their 
maximum daily PM10 (Bringelly, Chullora6, Earlwood, Liverpool and St Marys on 21 May and 
Lindfield and Richmond on 22 May) (Figure 5). Case study 2: Smoke from Hazard Reduction Burning 
in the Greater Sydney Region during 20 to 25 May 2019 will detail this event, when air quality in the 
Sydney region was significantly affected by particles (both PM10 and PM2.5). 

• During 3 June, the Illawarra region saw poor air quality due to HRB, with a PM10 daily average of 
71.3 µg/m3 recorded at Kembla Grange. On this day, PM2.5 levels were also over the benchmark in 
the Illawarra, both at Kembla Grange and Wollongong. 

• During July, no days above the daily PM10 benchmark occurred at stations included in this report. 
• During August, dust events were widespread in New South Wales, observed largely at stations 

located in the Hunter, North West Slopes and Northern Tablelands (Aberdeen, Armidale, Beresfield, 
Gunnedah, Muswellbrook, Narrabri, Singleton and Tamworth). Stations within or close to the Greater 
Sydney Region were impacted by dust sources as well (Liverpool and Kembla Grange). The most 
notable events were during 8 to 9 August, and then on 19 August when Narrabri (North West Slopes) 
recorded the highest autumn–winter daily PM10 concentration (120 µg/m3) (Figure 5). 

In summary, early autumn and late winter saw a pattern of high PM10 days caused by large-scale dust 
events, while the HRB impacts dominated during late April to June. Due to these sources, most days 
measuring above the daily national standard for PM10 were deemed exceptional event days (20 of 28 
days).   

 
4 The National Environment Protection (Ambient Air Quality) Measure (Air NEPM) sets national standards for urban air 
pollutants. The NSW Government reports annually to the Australian Government on compliance with national standards at a 
portion of the 34 air quality monitoring stations reported here. Therefore, this report refers to the national standards as 
‘benchmarks’ for reporting air quality.   
5 Exceptional events are treated under Clause 18 defined as ‘a fire or dust occurrence that adversely affects air quality at a 
particular location and causes and exceedance of one-day average standards in excess of normal historical fluctuations and 
background levels and is directly related to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale 
windblown dust’. 
6 Note: The daily average PM10 at Chullora is not available for 22 May 

https://www.dpie.nsw.gov.au/air-quality/rural-air-quality-network-live-data
https://www.environment.nsw.gov.au/research-and-publications/publications-search/particle-episodes-in-autumn-winter-2019
https://www.legislation.gov.au/Details/F2016C00215
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Over the six-month period, Narrabri (in the North West Slopes) recorded the highest daily PM10 average 
of 120 µg/m3 during a widespread dust storm. Wagga Wagga North (in the South West Slopes) recorded 
the highest number of days above the daily PM10 benchmark (13 days), and the highest number of non-
exceptional event days (5 of 13 days) due to local and regional dust. Of the major metropolitan and 
regional population centres across the State, Wagga Wagga North recorded the highest annual average 
PM10 concentration during the period 1 January to 31 December 2019 (35.3 µg/m3) (Figure 5). 

 
Figure 5 Summary of PM10 observations in NSW during autumn–winter 2019 

Note: N=North, S=South, W=West, SW=South West, NW=North West, CC=Central Coast, NT=Northern Tablelands, CT 
=Central Tablelands 

* PM10 data at Lindfield were only available until 5 June as the site was decommissioned, thus the annual average is not 
applicable due to less than 75% data availability for the year. 

# Days above the standard are classified as exceptional or non-exceptional event days5. Exceptional event days are related to 
bushfires, hazard reduction burns and widespread dust storms, and not counted towards the NEPM goal of ‘no days above the 
particle standard in a year’. 
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Particles as PM2.5 
The NEPM daily standard4 for PM2.5 of 25 µg/m3 (also referred to as PM2.5 ‘benchmark’), was 
exceeded on 47 days across the network during the 2019 autumn–winter period. Levels above the 
benchmark were dominant from late autumn and through winter (42 days from May to August). The 
highest daily PM2.5 concentration at each site during autumn–winter 2019 is shown in Figure 6. This 
figure also includes the number of days where PM2.5 was above the daily standard, and the number of 
days assessed as exceptional and non-exceptional event days5. 
A month-by-month overview of significant PM2.5 events are outlined below. This is supplemented by 
Appendix A: Catalogue of particle events during March to August 2019. 
• In March, driven by bushfires in Victoria, three days were recorded above the benchmark at Albury 

(South West Slopes). The maximum PM2.5 concentration occurred on 7 March (40.8 µg/m3). 
• During April, Campbelltown West in Sydney South West recorded the second highest autumn–winter 

PM2.5 concentration (59.9 µg/m3) due to the hazard reduction burn event during 28 to 29 April. Five 
other Sydney stations also recorded their peak PM2.5 concentrations during this time (Bargo and 
Camden in Sydney South West and Chullora, Earlwood and Rozelle in Sydney Central East).  

• During May, 12 days above benchmark were observed during hazard reduction burnings.  
o Three days were at Wagga Wagga North during 15 to 17 May, when the station recorded its 

maximum PM2.5 for the autumn–winter season (30.8 µg/m3).  
o The most significant air pollution event measured in May and the entire 2019 autumn–winter 

period, was the HRB in Sydney region during 20 to 25 May (HRB Event #1). Case study 2: Smoke 
from Hazard Reduction Burning in the Greater Sydney Region during 20 to 25 May 2019 will detail 
this event, characterised by poor to hazardous air quality in large parts of Sydney and six 
consecutive days above the daily PM2.5 benchmark.  

o During another HRB on 31 May, Wyong (in the Central Coast) recorded its maximum daily PM2.5 
for the 2019 autumn–winter season (41.99 µg/m3).  

• During June, 13 days were recorded above the PM2.5 daily benchmark.  
o On 3 June, Kembla Grange (in the Illawarra) recorded the highest autumn–winter season daily 

PM2.5 (70.1 µg/m3) during a hazard reduction burn. Wollongong recorded a daily average PM2.5 
of 29.2 µg/m3 on this day. 

o Notably during June, 12 days were due to woodsmoke, of which nine days were observed at 
Armidale (in the Northern Tablelands).   

• During July there were 11 days above the PM2.5 benchmark, all due to woodsmoke at regional NSW 
stations. Armidale (in the Northern Tablelands) recorded ten days including its highest PM2.5 
concentration (38.5 µg/m3) for the autumn–winter period on 21 July. Gunnedah (in the North West 
Slopes) recorded two days, and Orange (in the Central Tablelands) recorded one day. 

• During August, there were six days over the PM2.5 benchmark. Armidale (in the Northern 
Tablelands) recorded five days due to woodsmoke, Richmond (in Sydney North West) two days due 
to HRBs and Orange (in the Central Tablelands) one day due to woodsmoke. 

In summary, the autumn to winter 2019 season recorded a higher number of PM2.5 days above the 
national benchmark (47 days), relative to the number of days above the daily PM10 benchmark (28 
days). On some of these days both PM10 and PM2.5 benchmarks were exceeded.  
• Seventeen days above the PM2.5 benchmark was observed during HRBs, predominantly in the 

Sydney region but also at Illawarra, Central Coast, South West Slopes and Central Tablelands 
regions; these were deemed exceptional event days.  

• Three exceptional event days observed in the South West Slopes region were attributed to bushfires.  
• During the peak winter period from June to August, 29 days were deemed non-exceptional event 

days as they were due to woodsmoke. Armidale (Northern Tablelands) station recorded 24 days due 
to woodsmoke, of which 22 days were exclusive to Armidale, and one day each in common with 
Orange and Gunnedah. Orange recorded four non-exceptional event days due to woodsmoke, 
Muswellbrook and Gunnedah had two days and Singleton one day due to woodsmoke. 
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Figure 6 Summary of PM2.5 observations in NSW during autumn–winter 2019 

Note: N=North, S=South, W=West, SW=South West, NW=North West, CC=Central Coast, NT=Northern Tablelands, 
CT=Central Tablelands 

# Days above the standard are classified as exceptional or non-exceptional event days5. Exceptional event days are related to 
bushfires, hazard reduction burns and widespread dust storms, and not counted towards the NEPM goal of ‘no days above the 
particle standard in a year’. 

Climate summary 
During autumn–winter 2019, the majority of New South Wales recorded below-average rainfall, with 
some areas in the north-east and central regions recording lowest on record rainfall (Figure 7). Across 
most of New South Wales, cool season rainfall from April to September totalled across 2017 to 2019 was 
the lowest on record7, leading to prolonged drought conditions in New South Wales. 
Figure 8 shows that during the 12 months leading to March 2019, almost the entire state of New South 
Wales (99.5%) was experiencing drought, with some areas in intense drought. Following significant 
rainfall in April, ground cover improved for some parts of the State by August 2019 (Figure 9). However, 
as the autumn rainfall was temporally and spatially variable, it remained dry over large parts of the State. 
In particular, the north-east region of New South Wales saw a deepening of intense drought conditions. 

 
7 Sourced from Bureau of Meteorology Special Climate Statement 70—drought conditions in Australia and impact on water 
resources in the Murray–Darling Basin (accessed September 2020) 

http://www.bom.gov.au/climate/current/statements/scs70.pdf
http://www.bom.gov.au/climate/current/statements/scs70.pdf
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Figure 7 Bureau of Meteorology8 rainfall deciles map for the six months from autumn to winter 2019 

 
Figure 8 Department of Primary Industries NSW Combined Drought Indicators to 31 March 20199 

 
Figure 9 Department of Primary Industries NSW Combined Drought Indicators to 31 August 201910 

 
8 Sourced from Bureau of Meteorology recent and historical rainfall maps (accessed September 2020) 
9 Sourced from Department of Primary Industries NSW State seasonal update - March 2019 (accessed September 2020) 
10 Sourced from Department of Primary Industries NSW State seasonal update - August 2019 (accessed September 2020) 

http://www.bom.gov.au/climate/maps/
https://www.dpi.nsw.gov.au/climate-and-emergencies/seasonal-conditions/ssu/nsw-state-seasonal-update-march-2019
https://www.dpi.nsw.gov.au/climate-and-emergencies/seasonal-conditions/ssu/august-2019
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Comparison to previous autumn–winter seasons 
Figure 10 shows, for each region, the number of days during the last five autumn–winter seasons, with 
the daily PM10 and PM2.5 above their respective benchmarks. 
In the last five years, autumn has recorded a higher frequency of days above the daily PM10 benchmark 
compared to winter (Figure 10, top graph). Autumn 2019 saw fewer days above PM10 benchmark (21 
days) compared to autumn 2018 (33 days). This may be attributed to drier conditions in autumn 2018, 
with rainfall across New South Wales 60% below average, compared to 32% below average during 
autumn 201911. Historically, autumn PM10 days above the benchmark have been dominated by events 
in the South West Slopes region, due to a combination of agricultural activities and dust storms during 
these months. Sydney region ranks as the second highest region, attributed to HRB activities. 
Comparing trends in PM2.5 (Figure 10, bottom graph), in the past five years there have been more days 
above the daily PM2.5 benchmark in autumn compared to winter. In the Sydney region this is due to 
HRB activities which are undertaken more often during autumn. Autumn 2019 and autumn 2018 have 
recorded some of the highest counts since 2015. Until recently, the Sydney region also had more winter 
days above the benchmark (up to seven), due to a combination of HRBs and woodsmoke. However, 
since monitoring began at Armidale in 2018, this station has recorded a higher number of PM2.5 days 
above the benchmark in winter (with up to 26 days), due predominantly to woodsmoke. 

 

 
Figure 10 By region, number of days during autumn–winter seasons when daily PM10 > 50 µg/m3 (top) 

and daily PM2.5 > 25 µg/m3 (bottom) from 2015 to 2019 
*Note: Northern Tablelands includes Armidale station, with data available only from 2018 onwards. 
Lower Hunter includes Beresfield, Newcastle and Wallsend; Upper Hunter includes Singleton, Muswellbrook and Aberdeen 
(PM10 only); Central Tablelands includes Bathurst and, from 2019 onwards, Orange; NW Slopes includes Tamworth and, from 
2018 onwards, Gunnedah and Narrabri; SW Slopes includes Albury and Wagga Wagga North.  

In summary, during autumn–winter 2019, the daily PM2.5 benchmark was exceeded on more days 
compared to the daily PM10 benchmark. Smoke from hazard reduction burns contributed to elevated 
PM2.5 during April to June, mostly in the Sydney region. Smoke from domestic wood heaters contributed 
to elevated PM2.5 predominantly during June to July, mainly in the Northern Tablelands region. Elevated 
PM10 days due to dust events mainly occurred during March and August, mostly in the South West 
Slopes, Hunter and Sydney regions.   
Autumn–winter 2019 showed some improvement, with fewer days over the particle benchmarks when 
compared to autumn–winter 2018. However, through 2018 and 2019, there still was a higher frequency 
of elevated PM10 days than the earlier years, due to windswept dust influenced by the prolonged 
drought conditions. A high frequency of elevated PM2.5 days was observed at Armidale station, over the 
two autumn–winter seasons since this station was commissioned in 2018, as this high-altitude station 
frequently records high night-time particle concentrations from winter woodsmoke. Overall though, over 
the past five years, across the wider network, particle days above the benchmark have been due to 
elevated PM10 days, a trend predominantly driven by drought conditions.

 
11 Bureau of Meteorology statements: New South Wales in autumn 2019: mixed rainfall and very warm and New South Wales in 
autumn 2018: warmer and drier than average 

http://www.bom.gov.au/climate/current/season/nsw/archive/201905.summary.shtml
http://www.bom.gov.au/climate/current/season/nsw/archive/201805.summary.shtml
http://www.bom.gov.au/climate/current/season/nsw/archive/201805.summary.shtml
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Appendix A: Catalogue of particle events during March to August 2019 
Table 2  Days with PM10 or PM2.5 levels over the benchmarks from March to August 2019 

Note: Only the levels over the benchmarks are reported here 
Date Station                        Daily 

PM10 
(µg/m3) 

Daily 
PM2.5 
(µg/m3) 

Exceptional 
event day? 

Cause Details 

04/03/2019 Wagga Wagga North 58.94  No Regional dust Elevated PM10 through the day with small peaks morning/late afternoon. 
05/03/2019 Orange 66.61  Yes Widespread dust storm Strong NW winds picked up dust ahead of a cold front. Widespread 

event impacting multiple sites on 5/3/2019 and 6/3/2019.   
05/03/2019 Wagga Wagga North 115.12  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Aberdeen 63.54  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Bathurst 70.33  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Beresfield 53.70  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Muswellbrook 56.48  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Newcastle 61.97  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Parramatta North 58.84  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Prospect 60.12  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Randwick 57.67  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Singleton 51.77  Yes Widespread dust storm See Orange 5/3/2019 above. 
06/03/2019 Wallsend 61.05  Yes Widespread dust storm See Orange 5/3/2019 above. 
07/03/2019 Albury 54.96 40.76 Yes Bushfire Bushfires: KNP5 Complex (1,370 ha) and fires in Victoria. 
10/03/2019 Wagga Wagga North 78.67  Yes Widespread dust storm Elevated PM10 late afternoon and early evening on strong W to SW 

winds. Small peaks also at Bathurst and Upper Hunter stations. Peaks 
also at Rural Air Quality Monitoring Network (RAQMN) sites at Wagga 
Wagga North, Cowra, Deniliquin, Junee, Temora, and Narrandera. 

11/03/2019 Wagga Wagga North 54.74  No Regional dust Morning and afternoon peaks under W to WNW winds. Separate 
smaller scale event to the widespread dust storm seen previous day. 

14/03/2019 Albury 55.83 30.11 Yes Bushfire Bushfire: KNP5 Complex (1,370 ha) and fires in Victoria. 
14/03/2019 Wagga Wagga North 69.28  Yes Mix dust and burning Elevated PM10 appeared to be from a mix of dust (mainly from WSW) 

and smoke from KNP5 Complex (1,370 ha) bushfire and Victorian fires. 
15/03/2019 Albury  25.57 Yes Bushfire Bushfire: KNP5 Complex (1,370 ha) and fires in Victoria. 
15/03/2019 Wagga Wagga North 52.71  Yes Bushfire Bushfire: KNP5 Complex (1,370 ha) and fires in Victoria. 
25/03/2019 Wagga Wagga North 52.26  Yes Widespread dust storm Dust from late afternoon under strong W winds. Elevated PM10 also at 

Albury, and peaks also at Rural Air Quality Monitoring Network 
(RAQMN) sites at Wagga Wagga North, Deniliquin, Hay and Kyalite. 

https://www.dpie.nsw.gov.au/air-quality/rural-air-quality-network-live-data
https://www.dpie.nsw.gov.au/air-quality/rural-air-quality-network-live-data
https://www.dpie.nsw.gov.au/air-quality/rural-air-quality-network-live-data
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Date Station                        Daily 
PM10 
(µg/m3) 

Daily 
PM2.5 
(µg/m3) 

Exceptional 
event day? 

Cause Details 

31/03/2019 Armidale 61.88  Yes Widespread dust storm Elevated PM10 overnight 30-31 March. Dust coincided with strong NW 
and SW winds associated with a cold front. Peaks also at RAQMN sites 
Werrimull, Kyalite, Buronga, Coombah, Euston, Pooncarie, Tibooburra 
and White Cliffs.  

31/03/2019 Gunnedah 51.48  Yes Widespread dust storm See Armidale 31/03/2019 above. 
31/03/2019 Tamworth 85.79  Yes Widespread dust storm See Armidale 31/03/2019 above. 
31/03/2019 Aberdeen 64.74  Yes Widespread dust storm This dust storm progressed further east, with elevated PM10 at Hunter 

sites during the morning on 31 March, under moderate NW winds.  
31/03/2019 Beresfield 66.71  Yes Widespread dust storm See Aberdeen 31/03/2019 above.  
31/03/2019 Muswellbrook 63.28  Yes Widespread dust storm See Aberdeen 31/03/2019 above. 
31/03/2019 Singleton 66.16  Yes Widespread dust storm See Aberdeen 31/03/2019 above.  
09/04/2019 Wagga Wagga North 50.19  No Regional dust Elevated PM10 on moderate WSW winds. Slightly elevated at Albury.  
18/04/2019 Wagga Wagga North 52.74  Yes Mix dust and burning Morning peak in PM10 and PM2.5. Second PM10 peak in the mid-

afternoon and evening. Albury also recorded a PM10 peak during the 
early evening. HRBs: Pedens (1,237 ha), Brooks Ridge (1,324 ha), 
Bear Gap (3,780 ha), Spicers Hill (340 ha), Snodgrass (1540 ha), Bills 
Creek (362 ha), Kennedys (760 ha) and Lost Lake (142 ha).   

19/04/2019 Wagga Wagga North 61.03  Yes Mix dust and burning See Wagga Wagga North on 18/04/2019 above. 
20/04/2019 Wagga Wagga North 55.94  Yes Mix dust and burning See Wagga Wagga North on 18/04/2019 above. 
28/04/2019 Bargo  35.61 Yes HRB (Hazard reduction 

burning) 
HRBs: Bargo State Recreation Area (5,227 ha), Mt Lagoon (2,140 ha), 
Centre Ridge (5,226 ha), Mailes Ridge (1,500 ha), Werombi North (734 
ha), NPWS East Heathcote Hazard Reduction (160 ha), NPWS Dahlia 
Creek SFAZ - Dharawal National Park (200 ha). 

28/04/2019 Camden  26.82 Yes HRB See Bargo 28/04/2019 above. 
28/04/2019 Campbelltown West  37.12 Yes HRB See Bargo 28/04/2019 above. 
28/04/2019 Liverpool  25.15 Yes HRB See Bargo 28/04/2019 above. 
29/04/2019 Camden 54.69 56.51 Yes HRB HRBs: Bargo State Recreation Area (5,227 ha), Mt Lagoon (2,140 ha), 

Centre Ridge (5,226 ha), Mailes Ridge (1,500 ha), Werombi North (734 
ha), NPWS East Heathcote Hazard Reduction (160 ha), NPWS Dahlia 
Creek SFAZ - Dharawal National Park (200 ha). 

29/04/2019 Campbelltown West 58.71 59.85 Yes HRB See Camden 29/04/2019 above. 
29/04/2019 Chullora  42.77 Yes HRB See Camden 29/04/2019 above. 
29/04/2019 Earlwood  37.39 Yes HRB See Camden 29/04/2019 above. 
29/04/2019 Liverpool 53.28 40.29 Yes HRB See Camden 29/04/2019 above. 
29/04/2019 Rozelle  28.08 Yes HRB See Camden 29/04/2019 above. 
30/04/2019 Wagga Wagga North 78.48  No Regional dust Elevated PM10 from mid-morning with a peak in the afternoon. Similar 

trend at Albury.  
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Date Station                        Daily 
PM10 
(µg/m3) 

Daily 
PM2.5 
(µg/m3) 

Exceptional 
event day? 

Cause Details 

02/05/2019 Bargo  25.66 Yes HRB HRBs: Dhalia Creek (204 ha), Royal NP (352 ha). 
02/05/2019 Muswellbrook 51.31  No Local dust Elevated PM10, possibly due to lawn mowing adjacent to the site. 
15/05/2019 Wagga Wagga North  26.30 Yes HRB HRBs: Maginnitys Gap Plantation (230 ha), Bago Plantation (100 ha), 

Pound Ck Plantation (130 ha), Lunds Plantation (140 ha). Local and 
agricultural burning likely contributed to elevated PM2.5. Peaks also at 
RAQMN sites Junee, Temora, Narrandera, West Wyalong and Griffith.  

16/05/2019 Wagga Wagga North  30.78 Yes HRB Elevated PM2.5 also at Albury during the evening. HRBs: Maginnitys 
Gap Plantation (230 ha), Bago Plantation (100 ha), Pound Ck 
Plantation (130 ha), Lunds Plantation (140 ha) and Liepens (1,598 ha).  

17/05/2019 Wagga Wagga North  26.64 Yes HRB Peaks also at RAQMN sites Junee, Temora. HRBs: Maginnitys Gap 
Plantation (230 ha), Bago Plantation (100 ha), Pound Ck Plantation 
(130 ha), Lunds Plantation (140 ha), Liepens (1,598 ha) and 
Yarrangobilly South (1,791 ha).  

19/05/2019 Orange  27.48 Yes HRB Elevated PM2.5 from domestic wood heating and HRBs: Mitchells Way 
2019 AC Establishment Burn (540 ha), Sawmill Establishment Burn 
2019 Ageclass (153 ha) and Forest Park Establishment Burn 2019 
Ageclass (130 ha). 

20/05/2019 Wagga Wagga North 52.78  No Local dust Peak in PM10 occurred in the mid-afternoon under WNW winds.  
20/05/2019 Campbelltown West  27.30 Yes HRB Strong inversions and moderate W winds resulted in HRB smoke 

impacting Sydney from 20 to 25 May 2019. HRBs: Bagnells West (430 
ha), Mailes Ridge (1,000 ha), Lawsons Ridge (2,902 ha), Kiara Creek 
(750 ha), Kiara Creek 2 (700 ha), Upper Avon (926 ha), Glencore (66 
ha), Little Forest (20 ha). 

20/05/2019 Liverpool  27.94 Yes HRB See Campbelltown West 20/05/2019 above. 
20/05/2019 Oakdale  25.27 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Bringelly 76.17 49.66 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Camden 51.68 36.82 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Campbelltown West 50.84 32.91 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Chullora 53.95 33.89 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Earlwood  34.89 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Liverpool 87.28 56.88 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Prospect  25.63 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 Randwick  28.12 Yes HRB See Campbelltown West 20/05/2019 above. 
21/05/2019 St Marys  25.44 Yes HRB See Campbelltown West 20/05/2019 above. 
22/05/2019 Lindfield 59.54  Yes HRB See Campbelltown West 20/05/2019 above. 
22/05/2019 Liverpool 70.04 31.16 Yes Mix dust and burning See Campbelltown West 20/05/2019 above, plus local dust source.  
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22/05/2019 Macquarie Park  30.83 Yes HRB See Campbelltown West 20/05/2019 above. 
22/05/2019 Randwick  27.53 Yes HRB See Campbelltown West 20/05/2019 above. 
22/05/2019 Richmond 62.59 45.28 Yes HRB See Campbelltown West 20/05/2019 above. 
23/05/2019 Richmond  26.20 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 Bringelly  33.19 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 Camden  25.48 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 Liverpool 67.45 32.99 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 Prospect  32.94 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 Richmond  54.53 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 Rozelle  25.82 Yes HRB See Campbelltown West 20/05/2019 above. 
24/05/2019 St Marys  29.15 Yes HRB See Campbelltown West 20/05/2019 above. 
25/05/2019 Liverpool  25.28 Yes HRB See Campbelltown West 20/05/2019 above. 
31/05/2019 Wyong  41.99 Yes HRB HRB: Bala Range (3050.21 ha). 
01/06/2019 Armidale  30.52 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
02/06/2019 Muswellbrook  27.48 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
02/06/2019 Orange  26.30 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
03/06/2019 Kembla Grange 71.28 70.09 Yes HRB HRB: Upper Avon (926 ha). 
03/06/2019 Wollongong  29.17 Yes HRB HRB: Upper Avon (926 ha). 
06/06/2019 Armidale  27.02 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
07/06/2019 Armidale  31.51 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
08/06/2019 Muswellbrook  27.18 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
08/06/2019 Singleton  25.12 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
09/06/2019 Liverpool  25.37 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
09/06/2019 Orange  27.52 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
10/06/2019 Armidale  25.72 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
13/06/2019 Armidale  30.47 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
15/06/2019 Armidale  30.51 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
20/06/2019 Armidale  29.55 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
22/06/2019 Armidale  29.07 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
30/06/2019 Armidale  28.39 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
01/07/2019 Armidale  30.79 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
02/07/2019 Armidale  25.07 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
19/07/2019 Armidale  27.96 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
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20/07/2019 Armidale  33.98 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
20/07/2019 Gunnedah  26.33 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
21/07/2019 Armidale  38.52 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
21/07/2019 Orange  29.43 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
22/07/2019 Armidale  29.26 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
26/07/2019 Armidale  27.08 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
27/07/2019 Gunnedah  29.35 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
28/07/2019 Armidale  27.59 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
29/07/2019 Armidale  25.49 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
31/07/2019 Armidale  25.93 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
07/08/2019 Armidale  26.67 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
07/08/2019 Liverpool 57.45  No Local dust Elevated PM10 in the evening from a local source close to site. 
08/08/2019 Armidale 52.98  Yes Widespread dust storm Dust storm under NW winds from afternoon with passage of cold front. 
08/08/2019 Aberdeen 65.87  Yes Widespread dust storm Dust storm under NW winds from afternoon with passage of cold front. 
08/08/2019 Kembla Grange 55.24  Yes Widespread dust storm Dust storm under NW winds from afternoon with passage of cold front. 
08/08/2019 Muswellbrook 57.85  Yes Widespread dust storm Dust storm under NW winds from afternoon with passage of cold front. 
08/08/2019 Tamworth 57.73  Yes Widespread dust storm Dust storm under NW winds from afternoon with passage of cold front. 
09/08/2019 Aberdeen 51.10  Yes Widespread dust storm Dust storm under NW winds with passage of 2nd cold front. 
09/08/2019 Beresfield 53.13  Yes Widespread dust storm Dust storm under NW winds with passage of 2nd cold front. 
09/08/2019 Kembla Grange 66.65  No Local dust Elevated PM10 under strong NW possibly due to nearby dust source. 
09/08/2019 Singleton 74.43  Yes Widespread dust storm Dust storm under NW winds with passage of 2nd cold front. 
14/08/2019 Armidale  29.26 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
14/08/2019 Richmond 56.17 43.70 Yes HRB HRBs: Bowen Mtn SW HR Part 2 (190 ha). 
15/08/2019 Armidale  26.87 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
15/08/2019 Richmond  34.66 Yes HRB HRBs: Bowen Mtn SW HR Part 2 (190 ha). 
17/08/2019 Armidale  26.24 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
19/08/2019 Gunnedah 53.49  Yes Widespread dust storm Dust under W to NW winds following passage of a cold front. 
19/08/2019 Muswellbrook 53.19  Yes Widespread dust storm Dust under W to NW winds following passage of a cold front. 
19/08/2019 Narrabri 119.89  Yes Widespread dust storm Dust under W to NW winds following passage of a cold front. 
19/08/2019 Tamworth 56.36  Yes Widespread dust storm Dust under W to NW winds following passage of a cold front. 
23/08/2019 Aberdeen 51.32  No Local dust Dust in evening under light S winds. 
24/08/2019 Orange  32.12 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
25/08/2019 Armidale  30.91 No Woodsmoke Cold, calm overnight conditions trapping domestic wood heating smoke. 
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