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1 Executive Overview

This report presents the results of air quality monitoring in Tasmania for 2019 and assesses these
against the requirements of the National Environment Protection (Ambient Air Quality) Measure
(Air NEPM)L. An electronic copy of this report and previous years' reports, together with general
air quality data tables, are available on the EPA Tasmania's website?.

The Air NEPM establishes:

» Requirements for monitoring ambient air quality,

Air quality standards that are levels of speci ed pollutants against which air quality can be as-
sessed,

An achievement goal that the air quality standards, including the PMg standard, are met by
2008 to the extent speci ed in the NEPM,

Subsequent variations to the Air NEPM have established 24—-hour and annual standards for
PM,.5, and an annual standard for PM;g.

Monitoring was performed in Hobart, Launceston and Devonport, in accordance with the Tasmanian
monitoring plan3, Air NEPM Technical Papers and the EPA Tasmania's NATA accreditation.

As an island with a cool climate and a relatively dispersed population, Tasmania experiences low
ambient levels of industrial and vehicle generated airborne pollutants, such as ozone (O3), sulphur
dioxide (SO>), nitrogen dioxide (NO,) and carbon monoxide (CO). Screening studies and other
monitoring has demonstrated that these pollutants are secondary issues for Tasmanian ambient
air quality.

The major contributor to air pollution in Tasmania is smoke. Sources include domestic wood heaters
in winter and agricultural burns, hazard-reduction burns, and forest industry burns, which all pre-
dominantly occur in autumn. Bush res in the summer months can also be a signi cant source. This
was particularly the case in January and February 2016 in Tasmania.

The small particles (aerosols) in smoke are measured as PM,.5 (particles up to 2.5 m in effective
diameter) and PMqq (particles up to 10 m in effective diameter). In Tasmania, PM;g also includes
naturally occurring sea—salt aerosols and wind—raised dust. Sea—salt and dust are relatively smaller
contributors to PM2.5, hence in Tasmania PM2 5 is a better measure of smoke pollution.

Annual data—capture rates for PM1gin 2019 were 82% at Hobart, 98% at Launceston and 99% at
Devonport.

The number of days when PM;gwas above the 24—hour standard of 50 g m 3were zero days at
Hobart, zero days at Launceston, and zero days at Devonport. In terms of exceedences of the 24—
hour PM;g standard, as de ned in the December 2015 varied Air NEPM (i.e. for days with measured
24—hour averaged PM1g above the Air NEPM standard but excluding exceptional events?), there

!National Environment Protection (Ambient Air Quality) Measure, available at
https://www.legislation.gov.au/Details/F2016C00215

“Reports on Compliance with the National Environment Protection (Ambient Air Quality) Measure by Tasmania are
available from https://epa.tas.gov.au/epa/air/monitoring-air-pollution/annual-nepm-reports

3National Environment Protection Measure For Ambient Air Quality, Monitoring Plan for Tasmania, May 2001, revised
October 2005, available from https://epa.tas.gov.au/epa/air/legislative-context-air-quality-in-tasmania/tasmanian-programs

“From 2016, days above the PMyo and PM,.s 24—hour standards that are ascribed to exceptional events are not
counted as exceedences. The de nition of an exceptional event is: “ Exceptional event means a re or dust occurrence
that adversely affects air quality at a particular location, and causes an exceedance of 1-day average standards in ex-
cess of normal historical uctuations and background levels, and is directly related to: bush re; jurisdiction authorised
hazard reduction burning; or continental-scale windblown dust.” In terms of population exposure to particle pollution there
is no utility in making a distinction between a day—averaged concentration level over the standard due to an exceedence
and a day—averaged concentration level over the standard due to an exceptional event.
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were zero PMig exceedence days in Hobart, zero PM1g exceedence days in Launceston, and zero
PM31g exceedence days in Devonport during 2019.

For 2019, the annual standard for the annual average PM1g concentration (25 g m 3) was not
demonstrated in Hobart (11.6 gm 2) due to a low data—rate of 33% in Q1, met in Launceston
(16.9 gm 2), and met in Devonport (17.4 g m 3). Exceptional events are included in the annual
average calculation.

Annual data—capture rates for PM».5in 2019 were 94% at Hobart, 82% at Launceston and 84% at
Devonport.

The number of days on which the measured 24-hour—averaged PM,.5 was above the 24—hour stan-
dard of 25 g m 3for particles (as PM.,:5) were 5 days in Hobart, 4 days in Launceston, and 1 day
in Devonport during 2019. In terms of exceedences of the 24—hour PM,.5 standard, as de ned in
the December 2015 varied Air NEPM (i.e. excluding exceptional events), there were zero excee-
dence days in Hobart, 4 exceedence days in Launceston, and one exceedence day in Devonport
during 2019.

The annual standard for the annual average PM,.5 concentration (8 gm 2) was met in Hobart
(6.5 gm 3), not demonstrated in Launceston (7.6 gm 2) due to a low data—rate in Q3 of 67%,
and not demonstrated in Devonport (7.0 gm 3) due to a low data—rate in Q1 of 57%. Exceptional
events are included in the annual average calculation.

In summary, 2019 was notable for a record number of bush res, and a record area burnt, in the Jan-
uary to March interval, with consequentially large smoke impacts, mostly in the south of the state
and particularly in the Huon Valley south of Hobart. This is discussed later in this report.
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2 Air NEPM Monitoring Summary

Under Clause 18 of the National Environmental Protection (Ambient Air Quality) Measure (Air NEPM),
jurisdictions are required to submit an annual report on their compliance with the measure in an ap-
proved form. Content and format requirements for the annual report are detailed in the Air NEPM
Technical Paper No. 8°. Tasmania's Air NEPM air monitoring plan was approved by the National En-
vironment Protection Council Ministers in 2001. Three Tasmanian regions with suf cient population

to warrant the establishment of NEPM monitoring stations are de ned in the monitoring plan. The
details of the regional topography, climate, air pollution potential and population exposures are listed

in Appendix [B]
The Hobart, Launceston and Devonport regions have permanent performance monitoring stations,
as listed in Table[I] A location map is given in Figure 1]

For completeness, it is noted that a peak CO monitoring station operated in Macquarie Street, Ho-
bart CBD in 2011 and 2012, and was closed in January 2013. No CO exceedences were recorded
at this station during the interval of operation.

Table 1 : Tasmanian NEPM performance measuring stations. Notes: G = Selected as
a Generally Representative Upper Bound site; T = Trend station.

Region Station:
Performance Site CO | NOy | O3 | SO, | PMy:5 | PM1g
Monitoring location

Station category

Hobart

New Town | Residential - - - - G&T | G&T
Launceston
Ti Tree Bend | Residential | - - - - G&T | G&T
Devonport

TAFE Residential - - - - G&T | G&T

Table 2 : Summary of 2019 station site compliance with AS 3580.1.1-2007. A~ X'
symbol indicates compliance for the stated criterion.

Region
Location Height | Distance | Clear sky Clear 20 m | No nearby | Distance
Station category above | to support | angle of Air ow from boiler or to roads
ground | structure 120 170/360 | trees | incinerator | &trafc
Hobart
New Town Residential X X X X X X X
Launceston Light
Ti Tree Bend Industry X X X X X X X
Devonport
TAFE Residential X X X X X X X

2.1 Description of the exposed population

A qualitative description of the exposed population represented by each monitoring station is shown
in the location category column in Tables[l]and[2] A more detailed description of the exposed popu-
lations is given in Appendix [B] of this report.

5Available via |http://nepc.gov.au/system/ les/resources/9947318f-af8c-0b24-d928-
04e4d3a4b25c/ les/aaqprctpO8annualreports200105 nal.pdf
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Figure 1: Air NEPM regions and reference—level gravimetric PM ».s and PM 1o air mon-
itoring stations at Hobart (New Town), Launceston (Ti Tree Bend), and Devonport
(Valley Road TAFE) in Tasmania during 2019
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2.2 Implementation of the monitoring plan

The Hobart Performance and Trend monitoring station was moved approximately 2.5 km from the
Prince of Wales Bay to New Town in May 2006. The background and rationale for this move are de-
tailed in Appendix B}

The Launceston Performance and Trend monitoring station at Ti Tree Bend Waste Water plant was
moved approximately 200 metres in December 2008 to avoid local dust contamination, as detailed

in Appendix [B]
The Devonport Performance and Trend monitoring station was established in the grounds of the De-

vonport TAFE (Polytechnic) college in June 2012. Regular monitoring of PM».s and PM1q particulates
commenced in mid-January 2013.

2.3 Monitoring methods

NEPM compliance air monitoring in Tasmania is conducted in accordance with the relevant Aus-
tralian standards shown in Table (3| Data not meeting the requirements of these standards and the
EPA Tasmania's NATA accredited, quality assurance procedures, are identi ed as invalid and not
included in this report.

Particle concentrations in g m 2have been corrected for the ambient air density and refer to a vol-
ume of air at 0 C (273.15 K) and a pressure of one standard atmosphere (101.325 kPa).

PMsq particle data measured by the Tapered Element Oscillating Microbalance (TEOM) included in
this report incorporates an empirical ambient temperature adjustment as described in Appendix [C|
This adjustment is identical to the approved procedure described in NEPM Technical Paper 10°, ex-
cept that low temperature cut—off for the application of the linear temperature correction has been
reduced from 5 C to O C, to re ect the lower ambient temperatures experienced in Tasmania. This
adjustment means no TEOM measurement change on days with an average temperature at, or
above 15 C, increasing linearly to a 60% increase in TEOM measurements at a daily average tem-
perature of 0 C.

Note: Daily monitoring of PM1g by Low-volume air Sampler (LVAS) temporarily ceased at both Ho-
bart and Launceston in September 2012 due to resource realignment, but was restarted in quarter
3 of 2014 following a review of data llI-factors.

2.4 NATA status

The Tasmanian ambient air monitoring programme holds NATA Accreditation (NATA Certi cate No.
16646, issued 7/4/2009) for the determination of PM,.s and PMjg using the Andersen RAAS sam-
plers according to the methods described in AS3580.9.9:2008 and AS3580.9.10:2008. This accred-
itation was extended in 2011 to cover the operation of the alternative US-EPA compliant R&P Parti-
sol Plus™ low volume samplers.

Following an external NATA audit of the PM;o TEOM methodology in August 2010, this accredita-
tion has been extended to cover the continuous gravimetric determination of PM1g using the TEOM
method according to AS3580.9.8:2008.

5*National Environment Protection (Ambient Air Quality) Measure Technical Paper No. 10, Collection and Reporting of
TEOM PM;j Data', available from http://www.nepc.gov.au/resource/ephc-archive-ambient-air-quality-nepm
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Table 3 : Pollutant measurement methods used in Tasmania for Air NEPM monitor-
ing.

Pollutant Standard Title Method used

Particles — PM1p | AS35890.9.8:2006 | Ambient Air — PM1o continuous direct TEOM
mass method using a tapered element
oscillating microbalance analyser
Ambient Air — Determination of
suspended particulate matter - PM1g
low volume air sampler (LVAS) —
Gravimetric method
Ambient Air — Determination of
suspended particulate matter - PMa.5
low volume air sampler (LVAS) —

Gravimetric method

Particles — PM1o | AS35890.9.9:2006 LVAS

Particles — PM,:5 | AS35890.7.1:2011 LVAS

2.5 Screening for other pollutants

Monitoring for listed Air NEPM pollutants other than PM2.5 and PM1gis not performed at the Tasma-
nian NEPM stations of Hobart, Launceston and Devonport because work carried out previously in
Tasmania, including non—-NEPM monitoring of SO, and NO, at George Town, have all indicated that
the probable levels of Nitrogen dioxide (NO5), Sulphur dioxide (SO>) and ozone (O3) would be well
below the corresponding NEPM standards. Peak-site urban CO monitoring was conducted in the
Hobart CBD in 2011-2012 — no exceedences were recorded.

Details of past screening studies conducted in Tasmania are presented in the Air NEPM Monitoring
Plan for Tasmania, and are summarised along with some more recent work in Table |4, Details of
other non-NEPM monitoring activities are available in Appendix [AL

Table 4 : Summary results of Tasmanian screening studies for criteria pollutants
other than PM 2:5 and PM 10 -

Pollutant Hobart Launceston
(Air NEPM standards)
Ozone Sampled 1994-1995, Sampled 1992-1993,

(0.1 ppm, 1 hour)
Nitrogen Dioxide
(0.12 ppm, 1hour);
(0.03 ppm, 1-year)
Carbon Monoxide
(9.0 ppm, 8 hours)

Max. 1 hour average = 0.03 ppm
No data available.
No signi cant sources

Max. 1 hour level = 0.04 ppm
CSIRO - Ti Tree Bend (2007—-2008)
Maximum 1-hr average = 0.04 ppm,
Average (11 months) = 0.004 ppm

CSIRO - Ti Tree Bend (2008)

Max. 8 hour average = 2.7 ppm
Average (4 months) = 1.0 ppm

Prince of Wales Bay (2000—2004)
Max. 8 hour average = 2.3 ppm
95th percentile (8 hour) = 0.4 ppm
Hobart CBD (2011-2012)
Max. 8 hour average = 2.2 ppm
95th percentile (8 hour) = 1.0 ppm
Technology Park (2001-2003)

Sulphur Dioxide George Town (2007-2011)

(0.2 ppm, 1 hour);
(0.08 ppm, 1 day);
(0.02 ppm, 1 year)

Max. 1 hour average = 0.136 ppm
Max. daily average = 0.025 ppm
Annual average = 0.002 ppm

Max. 1 hour average = 0.018 ppm
Max. daily average = 0.007 ppm
Annual average = 0.001 ppm

Lead
(050 gm 3)

Sampled 1989-1996 (intermittent)

Annual average (1996) =0.2 gm 3

Sampled 1993-1998 (intermittent)
Annual average (1996) = 0.02 gm 3

EPA Tasmania, February 2025
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2.6 PMpj.g monitoring

In 2003, the Air NEPM was varied to include advisory reporting standards for PM..5 particles. Tas-
mania monitors daily PMy.5 concentrations according to AS/NZS 3580.9.10 at the Hobart, Launce-
ston and Devonport reference stations using US-EPA compliant Low Volume Air Samplers (LVAS)
tted with PM ».5 very sharp cut cyclones (VSCC). TEOM 1400 AB monitors tted with PM 5.5 VSCC
were installed at the Hobart and Launceston NEPM stations in 2010, and have been collecting real—
time gravimetric PM>.5 data since 1/1/2011. The TEOM PMa.5 data have not been used for reporting
against the Air NEPM but provide an independent check on the LVAS measurements. In Decem-
ber 2015 the Air NEPM was again varied to make the advisory reporting standards for PMa.5 into full
reporting standards for 24—hour (25 gm 3) and annual (8 gm 2) levels.

3 Assessment of compliance with Standards and Goals

Air quality is assessed against the Air NEPM standards and goals shown in Table [5] Air quality
standards are given as concentrations, in parts per million (ppm), or micrograms per cubic metre

( gm 2), against which air quality can be assessed. The original goal of the Air NEPM was to
achieve the National Environment Protection Standards within 10 years of commencement (1998)
as assessed in accordance with the monitoring protocol to the extent speci ed in Schedule 2 of the
Air NEPM. The extent is the maximum allowable number of exceedences for each standard (shown
in column 4 of the table). Note that the previous number of 5 allowable exceedences in a calendar
year for the 24—hour PM;( standard was removed when the Air NEPM was varied in December
2015. At the same time the de nition of an exceptional event was introduced, as explained else-
where in this report.

Table 5 : Air NEPM air quality standards and goals.

Pollutant Averaging | Standard Air NEPM goal

interval (Note 1) Maximum allowable exceedences
Carbon Monoxide | 8 hours 9.0 ppm 1 day a year
Nitrogen Dioxide 1 hour 0.12 ppm 1 day a year

1 year 0.03 ppm None
Ozone 1 hour 0.2 ppm 1 day a year

4 hours 0.08 ppm 1 day a year
Sulphur Dioxide 1 hour 0.2 ppm 1 day a year

1 day 0.08 ppm 1 day a year

1 year 0.02 ppm None
Lead 1 day 50 gm 3 | None
Particles as PMyg | 1 day 50 gm 3 | None

1 year 25 gm 3 | None
Particles as PM,5 | 1 day 25 gm 3 | None

1 year 8 gm 2 | None

3.1 Reporting protocols under the 2015 varied Air NEPM

Before the Air NEPM was varied in December 2015, there were ve allowable exceedences in a
year for the PM1g 24—hour standard. This was to account for natural events such as bush res and
dust storms that cannot be controlled through normal air quality management strategies. The var-
ied 2015 Air NEPM no longer has allowable exceedences of the 24—hour standard for particles as
PMjgo, but instead includes a de nition of an exceptional event:
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Exceptional event means a re or dust occurrence that adversely affects air quality at a
particular location, and causes an exceedance of 1-day average standards in excess of
normal historical uctuations and background levels, and is directly related to: bush re;
jurisdiction authorised hazard reduction burning; or continental scale windblown dust.

Section 18 of the varied 2015 Air NEPM also includes the following directions for the reporting of
exceptional events:

» 18(3) The description of the circumstances which led to exceedences, including the in uence
of natural events and re management, must be reported to the extent that such information
can be determined.

» 18(3A) When reporting against PM;gand PM..5 1-day average standards jurisdictions will re-
port all measured data, including monitoring data that is directly associated with an excep-
tional event, and identify and describe any exceptional event.

» 18(3B) Jurisdictions are to maintain and make available records relating to the determination
of exceptional events.

» 18(3C) For the purpose of reporting compliance against PM;gand PM».5; 1-day average stan-
dards, jurisdictions shall exclude monitoring data that has been determined as being directly
associated with an exceptional event.

» 18(3D) For the purpose of reporting compliance against PM;gand PM-.5 1-year average stan-
dards, jurisdictions shall include all measured data, including monitoring data that is directly
associated with an exceptional event. Note: To ensure national consistency, all reporting or
record-keeping referred to in sub—clauses 18(3A), (3B), (3C) or (3D) shall be undertaken in
accordance with any procedures or methods agreed by participating jurisdictions.

In terms of population exposure to particle pollution there is no utility in making a distinction be-
tween a day—averaged concentration level over the standard due to an exceedence, and a day—
averaged concentration level over the standard due to an exceptional event.

The following tables summarise compliance with the standards and goal of the Air NEPM. Air qual-
ity is assessed as complying with the Air NEPM if:

» The number of exceedences does not exceed the relevant allowances set for the appropriate
goal, and,

« Availability of valid data was at least 75% in each quarter of the year.

Regions also meet the standard if they do not require monitoring on the basis that screening shows
pollutant levels are expected to be consistently below the relevant standards.

Compliance with the Air NEPM is assessed as ‘not demonstrated' if insuf cient data have been col-
lected to demonstrate that the goals have or have not been met or screening has not been com-
pleted.

For this report, for particles as PM,.s and PM1o, a day—averaged concentration above the standard
that can be ascribed solely to an exceptional event (viz. a dust storm, a bush re, or jurisdictionally—
authorised hazard—reduction burning) is not recorded as an exceedence. An exceedence is recorded
if the source cannot be unambiguously ascribed to one of these causes, or if the contribution from
such a cause is assessed as not being large enough to have produced the exceedence in the ab-
sence of all other sources.

Note that the number of days above the 24—hour standard for PM1gand PM,.5 are also included in
the relevant tables along with the number of exceedences as de ned in the 2015 varied Air NEPM.

EPA Tasmania, February 2025 13



This is done to ensure a complete summary of the year is available, to ensure consistency of report-
ing with previous years' reports, and to comply with the Air NEPM clauses 18(3A) and (3B) noted
above.

3.2 Carbon monoxide

An air monitoring station to measure roadside CO levels in Macquarie Street in the Hobart CBD
was commissioned in February 2011, and closed in January 2013. No exceedences were recorded
of the 8 hour 9.0 ppm standard during the two years of monitoring. Peak CO concentrations mea-
sured during this interval seldom exceeded 2 ppm, and hence were well below the NEPM standard.

3.3 Nitrogen dioxide

Oxides of Nitrogen are not monitored by NEPM performance stations in Tasmania. Past screening
studies and current industry monitoring at George Town indicate ambient nitrogen dioxide levels are
expected to be well below the relevant Air NEPM standard in both Hobart and Launceston.

3.4 Ozone

Ozone is not monitored in Tasmania. Screening studies indicate ambient ozone levels are expected
to be well below the relevant Air NEPM standard in both Hobart and Launceston. This is largely due
to the relatively low concentration of motor vehicles, and climatic conditions.

3.5 Sulphur Dioxide

Sulphur dioxide is not monitored by NEPM performance stations in Tasmania. Screening and indus-
try monitoring at George Town and Hobart indicate ambient sulphur dioxide levels are expected to
be well below the relevant Air NEPM standard in both Hobart and Launceston.

3.6 Particles as PM 1p

Table [6] provides summary information demonstrating compliance with the Air NEPM goal for Tas-
mania for PMygin 2019.

3.7 Particles as PM 2.5

The Air NEPM was varied in December 2015 to include full reporting standards for particles as
PMa.5 with a 24—hour (calendar day) level of 25 gm 2, and an annual average of 8 gm 3.

Table [7/| summarises Tasmania's monitoring of PM».5 by the reference gravimetric method. PM».5s TEOM
data availability is included for completeness.

3.8 Lead

With the phasing out of leaded petrol, the concentrations of airborne lead measured in Hobart and
Launceston fell well below the Air NEPM standard, and the monitoring of airborne lead was discon-
tinued in 1998.
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Table 6 : Compliance summary for 24—hour and annual-averaged PM 101N Tasmania
for the 2019 calendar year. Air NEPM standard PM  15: 50 g m 2(24-hour average);
25 g m 3(annual average). Air NEPM goal: No exceedences of the 24—hour stan-
dard; annual average below annual standard.

Region Data Availability Rates No. days Annual Performance
Above | Exceed. | mean | against standards

Station Ql | Q2| Q3 | Q4 | Ann. | standard gm 3 and goals

Hobart

All 33 |96 | 99 | 100 | 82 0 0 11.6 Day: Met.

LVAS 0O | 53|90 | 86 58 Annual: Not

TEOM 33 |92 | 77 | 98 75 demonstrated

Launceston

All 100 | 99 | 95 | 97 98 0 0 16.9 Day: Met

LVAS 0 0 0 0 0 Annual: Met

TEOM 100 | 99 | 95 | 97 98

Devonport

All 100 | 97 | 99 | 100 | 99 0 0 17.4 Day: Met

LVAS 0 0 0 0 0 Annual: Met

TEOM 100 | 97 | 99 | 100 | 99

Table 7 : Compliance summary for 24—hour and annual-averaged PM >5 1IN Tasmania
for the 2019 calendar year. Air NEPM standards PM  ,5: 25 g m 2(24-hour average);
8 gm 3(calendar year annual average). Air NEPM goal: no exceedences of the 24—
hour standard; annual average below annual standard.

Region Data Availability Rates No. days Annual Performance
Above | Exceed. | mean against standards

Station Ql| Q2| Q3| Q4 | Ann. | standard gm 3 and goals

Hobart

LVAS 94 | 87 | 98 | 98 94 5 0 6.5 Day: Met

TEOM 30 | 91| 95 0 54 Annual: Met

Launceston

LVAS 90 | 81 | 67 | 90 82 4 4 7.6 Day: Not met

TEOM 0 0 0 0 0 Annual: Not demonstrated

Devonport

LVAS 57 191 |89 100 | 84 1 1 7.0 Day: Not met

TEOM 0 0 0 0 0 Annual: Not demonstrated

4 Analysis of Air Quality Monitoring

The annual summary statistics for Tasmania are presented in Tables 8 and

The Air NEPM states that short term standards should not be exceeded on more than one day each
year for carbon monoxide, nitrogen dioxide, ozone and sulphur dioxide, with no exceedence days
each year for PMy.5 or PM1g.

All occasions when a day—averaged particle concentration was above the relevant Air NEPM stan-
dard are listed in the following tables, together with the circumstances leading to this. Exceedences
and exceptional events are identi ed.

Tables of monitoring statistics presented in this section have been prepared according to Air NEPM
guidelines.

4.1 Carbon monoxide

Roadside CO was monitored in Macquarie Street in the Hobart CBD was discontinued in January
2013.
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4.2 Nitrogen dioxide

Not monitored at the NEPM reference stations in Hobart, Launceston and Devonport.

4.3 Ozone

Not monitored at the NEPM reference stations in Hobart, Launceston and Devonport.

4.4 Sulphur Dioxide

Not monitored at the NEPM reference stations in Hobart, Launceston and Devonport.

4.5 Particles as PM 1g

PMjowas monitored each day at the Hobart, Launceston and Devonport stations by LVAS and TEOM.
The reported PM;p concentrations are preferentially from the LVAS reference method. On days

when these data were not available, the 24-hour average PM;g has been estimated from the tem-
perature adjusted PM;o TEOM measurements using the Tasmanian empirical correction factor, de-
rived according to the methods presented in Technical Guidance Paper 10.

The 2019 summary statistics for Tasmania for PM1g are given in Table

Table 8 : Summary statistics for 24—hour PM  15in Tasmania for 2019. Entries in

bold type signify concentrations above the Air NEPM 24—hour standard for PM 10 Of
50 gm 3.
Region Number of | Highest concentration | 6th highest concentration
valid days
Station of data gm 3 Date gm 3 Date
Hobart
New Town 300 37.4 02/05/2019 315 05/03/2019
Launceston
Ti Tree Bend 356 48.0 30/07/2019 34.4 25/06/2019
Devonport
Devonport 361 36.5 07/05/2019 32.2 22/07/2019

Tables [9] [10]and [L]list the instances, if any, where the day—averaged PM;o values were above the
Air NEPM 24—hour standard of 50 g m 3. In 2019 there were zero recorded days above the Air
NEPM PM3g standard in Hobart, there were zero days in Launceston, and zero days in Devonport.

Hobart PM1g 2019
Date | PMjg | PM2:s | Amb. T (C) | Inferred cause | Exceed. | Except. event
Nil - - - - - -

Table 9 : Instances of days above the 24—hour standard for PM 10 at Hobart for the
2019 calendar year.
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Launceston PMjg 2019
Date | PMyg | PM2:s | Amb. T (C) | Inferred cause | Exceed. | Except. event
Nil - - - - - -

Table 10 : Instances of days above the 24—hour standard for PM 10 at Launceston for
the 2019 calendar year.

Devonport TAFE PMg 2019
Date | PMyg | PM2s | Amb. T (C) | Inferred cause | Exceed. | Except. event
Nil - - - - - -

Table 11 : Instances of days above the 24—hour standard for PM 10 at Devonport TAFE
for the 2019 calendar year.

4.6 Particles as PM o5

Daily monitoring of PM,.5 was conducted at the Hobart, Launceston and Devonport stations by low
volume air samplers (LVAS).

The 2019 summary statistics for Tasmania for PM,.5 are given in Table (12|

Table 12 : Summary statistics for 24—hour PM  ,.5in Tasmania for 2019. Entries in
bold type signify concentrations above the Air NEPM 24—hour standard for PM 2.5 Of
25 gm 3.

Region Number of | Highest concentration | 6th highest concentration
valid days

Station of data gm 3 Date gm 3 Date

Hobart

New Town 344 60.6 25/01/2019 24.8 22/01/2019

Launceston

Ti Tree Bend 300 27.5 25/06/2019 24.4 16/06/2019

Devonport

Devonport 308 27.3 09/06/2019 17.2 20/07/2019

Tables[13] [14) and [15]list the instances, if any, where the day—averaged PMz5 values were above

the Air NEPM 24—hour standard of 25 gm 2. In 2019 there were 5 recorded days above the Air
NEPM PM3g standard in Hobart. There were 4 days in Launceston above the Air NEPM 24—hour

PM..5 standard. There was one day in Devonport where PM».5 was above the Air NEPM 24—hour

standard.

4.7 Summary of progress towards achieving the Air NEPM goal
4.7.1 Compliance in 2019

« Hobart: The PMygannual average standard of 25 gm 2was not demonstrated (annual aver-
age of 11.6 gm 2) due to low data—availability in Q1. The PM124—hour standard of 50 g m 3was
met as there were no exceedences. There were zero exceptional events for 24—hour PMyg .
The PM,.5 annual average standard of 8 g m °was met (annual average 6.5 gm 2). There
were zero exceedences of the 24—hour PM».5 standard of 25 gm 2, hence the NEPM goal
was met. There were 5 exceptional events for 24—hour PMz5.

« Launceston: The PMjgannual average standard of 25 g m 3was met (annual average of
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Hobart PM,.5 2019
Date PMa2.5 | PM1p | Amb. T (C) | Inferred cause | Exceed. | Except. event
25/01/2019 | 60.6 N/A 27.4 Bush res No Yes
31/01/2019 | 59.9 N/A 15.0 Bush res No Yes
30/01/2019 | 55.3 N/A 20.9 Bush res No Yes
29/01/2019 | 43.1 N/A 22.8 Bush res No Yes
05/03/2019 | 26.8 N/A 17.5 Bush res No Yes

Table 13 : Instances of days above the 24—hour standard for PM ».5 at Hobart for the
2019 calendar year.

Launceston PM».5 2019
Date PMaz5 | PM1g | Amb. T (C) Inferred cause Exceed. | Except. event
25/06/2019 | 275 | 34.4 5.7 Woodheater smoke Yes No
24/06/2019 | 26.6 | 35.8 2.0 Woodheater smoke Yes No
18/05/2019 | 26.0 | 31.6 8.6 Woodheater smoke Yes No
03/07/2019 | 25.2 | 36.5 5.2 Woodheater smoke Yes No

Table 14 : Instances of days above the 24—hour standard for PM »5 at Launceston for
the 2019 calendar year.

16.9 gm 3). The PMyg24-hour standard of 50 g m 3was met as there were zero excee-
dences. There were zero exceptional events for 24—hour PM1g. The PM,.s annual average
standard of 8 gm 2was not demonstrated (annual average 7.6 gm 2) as there was low
data—availability on Q3. There were 4 exceedences of the 24—hour PM..5 standard, hence the
NEPM goal was not met. There were zero exceptional events for 24—hour PM»:5 .

« Devonport: The PMjpannual average standard of 25 g m 3was met (annual average of
17.4 gm 3). The PMyg24-hour standard of 50 g m 3was met as there were no excee-
dences. There were zero exceptional events for 24—hour PM1g. The PM,.s annual average
standard of 8 gm 2was not demonstrated (annual average 7.0 gm 2) due to low data—
availability in Q1. There was one exceedences of the 24—hour PM,.5 standard. Hence the
NEPM goal was not met for the calendar day standards. There were zero exceptional events
for 24—hour PMy.5 .

4.7.2 Trends in compliance

The calendar year 2019 in Tasmania was marked by bush re smoke impacts, especially in the south
of the state, in the rst three months of the year. Winter—time smoke levels were fairly typical though
lower than average.

A brief overview is given here, with more discussion presented below.

* Hobart (Tables[17]and 21):
« Launceston (Tables[18 and[22): in 2019

« Devonport (Tables [19]and [23): In 2019 Devonport
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Devonport TAFE PM».5 2019

Date

PM2:5

PMio

Amb. T (C)

Inferred cause

Exceed.

Except. event

09/06/2019

27.3

36.2

8.3

woodheater smoke

Yes

No

Table 15 : Instances of days above the 24—hour standard for PM 2.5 at Devonport
TAFE for the 2019 calendar year.
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5 Trends and pollution distributions

Results of further analysis are presented in this section. The following tables present:

» Percentiles of 2019 daily peak concentrations are presented for each station for PM;gand

+ Daily values are only reported for days with more than 75% sampling |l (i.e. 18 hours or more
sampling time on the day).

» Concentrations above the 24—hour standard are shown in bold type’.
 Data for stations with less than 75% annual data— Il are shown in italics.

 Data for years with less than 25% valid data (91 days) have not been reported.

5.1 Carbon Monoxide

No data collected at NEPM stations in Tasmania.

5.2 Nitrogen dioxide

No data collected at NEPM stations in Tasmania.

5.3 Ozone

No data collected at NEPM stations in Tasmania.

5.4 Sulphur Dioxide

No data collected at NEPM stations in Tasmania.

5.5 Particles as PM 19

Table [16| provides summary statistics for the PM1g monitoring conducted in Hobart, Launceston and
Devonport for 2019. Historical summaries are also provided for Hobart in Table [17], Launceston in
Table [18] and Devonport in Table [19]

"Note: Prior to 2016 all day—concentrations above the 24—hour standard were classed as exceedences. Following
the variation to the Air NEPM in December 2015, for 2016 and onwards an exceedence is not recorded if the cause is
ascribed to an exceptional event. For consistency with earlier data tables this report now refers to these data (historical
and current) as “days with concentrations above the 24—hour standard', rather than as “exceedences'
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Table 16 : Summary and percentiles of 24—-hour PM  ;,for Hobart, Launceston, and
Devonport in 2019. Day—concentrations above the 24-hour standard are shown in
bold type.

Region and Available Max. Percentiles ( gm 3)
Performance data
Station % (gm 8) | 99t | ggth | o5t | goth | 70t | 50t | 25t
Hobart
New Town 82.2 37.4 333|314 | 255|211 |143| 98 | 7.3
Launceston
Ti Tree Bend 97.5 48.0 35.8 335|293 | 258|200 154 | 121
Devonport
Devonport TAFE 98.9 36.5 335 | 317|279 | 252|212 | 16.7 | 129
Year | Available | No. of days Max. Percentiles ( gm 9)
data above 24—hr
% standard | ( gm 3) | 99 | g8t | g5t | goth | 7ot | 5oth | 25t
2006 69.3 0 46.7 39.1 1358 |31.7|275|20.2 135 | 9.1
2007 99.7 0 43.8 39.2 | 356 30.3|254 184|137 | 95
2008 | 100.0 0 48.7 38.7|355|29.2|253|185| 129 | 8.6
2009 99.5 0 43.2 36.0 | 33.2 259|232 |173 114 | 85
2010 99.2 1 50.5 3051293254 | 222|171 120 | 7.9
2011 99.7 0 40.3 299 | 27.4 | 236|19.0 | 150|105 | 75
2012 | 100.0 0 42.8 29.0 | 26.3 | 225|20.0 156|112 | 7.9
2013 81.6 1 64.0 342 | 279|240 20.1|154 121 | 95
2014 98.9 0 35.4 283|255 |224|199|16.1| 126 | 9.2
2015 | 100.0 0 38.3 28.7 | 26.1 | 206 | 182 | 14.8 | 106 | 7.3
2016 100.0 0 40.8 296 | 259 (209|178 |13.7| 95 | 6.2
2017 | 100.0 0 31.3 275|248 | 206|183 |143| 102 | 7.1
2018 72.1 0 39.9 257243209 |187 |146 | 10.7 | 75
2019 82.2 0 37.4 3331314 (255|211 |143| 98 | 7.3

Table 17 : Percentiles of 24—hour PM 1, at Hobart, New Town (2006 - 2019). Day—
concentrations above the 24—hour standard are shown in bold type.
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Year | Available | No. of days Max. Percentiles ( g m 3)
data above 24-hr

% standard | ( gm 3) | 99th | ogih | os5th | goth | 7oth | 5ot | 25t
1992 | 20.8 27 187.2 | 179.3 | 156.7 | 134.3 | 109.9 | 78.9 [ 39.9 | 21.8
1993 | 214 25 1412 | 1332|1120 97.0 | 87.2 | 56.6 | 37.3 | 27.1
1994 9.6 7 120.7 |120.7 |116.0 | 94.1 | 845 | 40.5 | 175 | 12.4
1995 | 156 15 1042 [ 1037 | 993 | 947 | 79.4 | 526 | 143 | 7.4
1996 | 12.8 9 745 745 | 736 | 687 | 58.1 | 44.4|124| 5.2
1997 | 46.8 50 122.8 | 1103 | 989 | 84.0 | 739 | 53.8 230 11.8
1998 | 51.0 48 1254 | 121.0 | 110.4 | 88.4 | 749 | 50.8 | 24.0| 11.6
1999 | 51.8 45 94.4 86.1 | 82.8 | 76.8 | 66.0 | 48.4 | 248 | 11.6
2000 | 53.0 39 1110 | 887 | 863 | 75.6 | 71.0 | 42.1 | 235 10.3
2001 | 655 28 80.9 742 | 705 | 57.1 | 51.2 | 349|156 7.5
2002 | 91.0 13 76.4 67.0 | 59.1 | 473 | 381 | 243|136 | 7.3
2003 | 855 26 91.5 73.6 | 69.6 | 557 | 42.8 | 26.4 | 149 | 83
2004 | 923 10 86.1 640 | 535 | 441 | 375 | 21.7 | 124 | 7.4
2005 | 99.2 13 79.6 700 | 59.6 | 440 | 37.8 | 234|138 95
2006 | 97.3 5 86.3 534 | 469 | 40.0 | 35.2 | 23.6 | 15.2 | 10.9
2007 | 96.4 5 76.3 56.4 | 51.7 | 40.0 | 31.0 | 21.6 | 148 | 11.1
2008 | 975 1 75.7 476 | 421 | 38.8 | 30.4 | 22.4 | 14.8 | 10.0
2009 | 100.0 0 44.1 42.1 | 365 | 29.6 | 221 | 163|122 8.4
2010 | 100.0 0 495 378 | 357 | 311 | 266 | 198131 9.2
2011 | 97.8 0 39.4 353 | 328 | 26.7 | 220 | 155|114 | 8.6
2012 | 945 1 54.3 425 | 375 | 312 | 25.0 | 17.7] 130 9.1
2013 | 30.4 0 30.7 30.4 | 30.0 | 240 | 200 |[17.1[139|11.2
2014 | 84.1 0 40.8 382 | 341 | 293 | 246 | 187137 | 9.9
2015 | 96.7 0 44.7 40.0 | 369 | 30.3 | 24.2 | 166 | 124 | 8.9
2016 | 97.3 6 125.6 67.7 | 394 | 296 | 244 | 155|111 | 7.8
2017 | 945 1 59.3 402 | 387 | 311 | 252 | 17.4] 133 9.9
2018 | 98.4 0 45.7 365 | 352 | 31.0 | 26.1 | 19.0 | 14.2 | 11.3
2019 | 975 0 48.0 358 | 335 | 29.3 | 25.8 | 20.0 | 15.4 | 12.1

Table 18 : Percentiles of 24—hour PM ;4 at Launceston, Ti Tree Bend (1992 - 2019).
Day—concentrations above the 24-hour standard are shown in bold type.

Year | Available | No. of days Max. Percentiles ( gm 3)

data above 24-hr

% standard | ( gm 3) | 99t | 9gth | o5t | goth | 70t | 50th | 25t
2013 93.4 0 38.4 299 | 279 | 252|218 |17.7 | 126 | 8.9
2014 97.5 0 44.7 328|278 (242|212 |17.9| 14.1 | 10.6
2015 97.0 0 334 27.6 | 25.7 | 22.7 | 19.6 | 16.0 | 12.1 | 8.7
2016 98.9 4 90.1 55,5 |36.0 | 26.1 | 22.3 | 16.8 | 12.1 | 9.0
2017 95.9 1 53.8 30.829.8|24.7|22.0|18.1| 14.2 | 11.0
2018 86.0 0 415 35.8|31.7 | 283|249 | 205 | 16.4 | 13.3
2019 98.9 0 36.5 335|317 279|252 |21.2|16.7 | 129

Table 19 : Percentiles of 24—hour PM 15 at Devonport TAFE, Devonport (2013 - 2019).
Day—concentrations above the 24—-hour standard are shown in bold type.
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5.6 Particles as PM 2.5

Table 20| provides summary statistics for the PM».5 monitoring conducted at Hobart, Launceston and

Devonport for 2019. Historical summaries are also provided for Hobart in Table 21}, Launceston in

Table 22, and Devonport in Table [23]

Table 20 : Summary and percentiles of 24—hour PM
Devonport in 2019. Day—concentrations above the 24-hour standard are shown in

»5 for Hobart, Launceston, and

bold type.
Region and Available Max. Percentiles ( gm 3)
Performance data
Station % (gm 3) |99t | ggth | g5t | goth | 70t | 50t | 25t
Hobart
New Town 94.2 60.6 438 | 228 |16.0 | 125 | 75 | 48 | 3.0
Launceston
Ti Tree Bend 82.2 27.5 256|244 | 205|152 | 91 | 59 | 3.8
Devonport TAFE
Devonport 84.4 27.3 196 | 165|139 | 123 | 89 | 6.1 | 4.0
Year | Available | No. of days Max. Percentiles ( gm 3)
data above 24—hr
% standard | ( gm 3) | 99" | ggth | o5th | goth | 70t | 50t | 251
2006 54.8 2 29.4 26.1 1229213 |159| 95 | 48 | 3.1
2007 86.6 7 31.5 275|252 (211|166 | 93 | 54 | 34
2008 91.5 9 42.0 327 |1282]212|163| 89 | 48 | 3.2
2009 87.4 4 28.4 26.1 239|188 |151| 81 | 55 | 3.7
2010 96.2 2 35.6 230213180151 | 89 | 5.2 | 34
2011 94.8 0 24.9 209|198 (148|124 | 74 | 49 | 34
2012 97.3 3 37.5 224|197 (168|128 | 79 | 5.0 | 3.3
2013 86.8 3 48.7 257|224 |17.0|131| 6.8 | 43 | 3.1
2014 86.3 1 27.6 219|185 |16.1|140| 84 | 51 | 3.7
2015 94.2 1 30.8 212 | 18.7 137|112 | 71 | 45 | 3.1
2016 97.0 3 28.2 220|166 (141 |110| 65 | 43 | 2.8
2017 94.8 0 23.0 175|16.7 | 142|118 | 69 | 4.7 | 3.0
2018 88.5 1 29.3 19.4 1173|134 | 103 | 6.5 | 43 | 3.0
2019 94.2 5 60.6 438 | 22.8|16.0 | 125| 75 | 48 | 3.0

Table 21 : Percentiles of 24—hour PM

concentrations above the 24—hour standard are shown in bold type.

2.5 at Hobart, New Town (2006 - 2019). Day—
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Year | Available | No. of days Max. Percentiles ( g m 3)

data above 24-hr

% standard | ( gm 3) | 99t | ggth | g5t | goth | 70th | 50t | 25t
2005 21.6 3 51.1 497 1451|182 | 9.0 | 64 | 51 | 4.0
2006 92.1 35 43.6 392 1344|305 |26.2|135| 6.3 | 4.2
2007 86.8 20 53.6 3861349263206 |115| 64 | 44
2008 86.1 17 41.6 340 30.1]253|20.2|120| 58 | 3.3
2009 83.8 12 36.3 3251296220148 | 89 | 54 | 3.6
2010 83.3 11 40.9 284 | 271234187 | 99 | 6.0 | 4.0
2011 86.8 6 30.4 272 1249|202 |16.0| 9.2 | 54 | 3.8
2012 94.5 16 43.9 342 1304|246 |19.1 106 | 55 | 35
2013 72.6 12 47.4 38.3/31.8|238|185|10.7| 5.0 | 3.3
2014 90.7 11 49.5 30.6 | 28.0 | 22.7 | 175|103 | 6.6 | 4.3
2015 94.2 12 375 304 1283(218|170| 9.0 | 56 | 3.8
2016 89.9 9 86.3 548 130.2 230|159 | 80 | 49 | 34
2017 90.7 16 50.9 330296 |1 242|194 | 111 | 57 | 3.7
2018 92.1 10 49.8 31.7129.11239|19.7| 81 | 53 | 3.6
2019 82.2 4 27.5 256 | 244 1205|152 | 91 | 59 | 3.8

Table 22 : Percentiles of 24—hour PM ,.5 at Launceston, Ti Tree Bend (2005 - 2019).
Day—concentrations above the 24—hour standard are shown in bold type.

Year | Available | No. of days Max. Percentiles ( gm 3)

data above 24—hr

% standard | ( gm 3) | 99t | 9ogth | 95t | goth | 70t | 50t | 25t
2013 84.7 0 19.1 172 | 155|141 114 | 82 | 55 | 3.8
2014 87.9 0 22.3 174|144 | 128|114 | 89 | 6.2 | 44
2015 90.4 0 20.5 189 | 16.2 | 126|110 | 80 | 54 | 3.6
2016 91.8 8 112.3 76.1 | 357|158 | 118 | 83 | 55 | 3.8
2017 83.3 3 431 2371176 | 142|118 | 81 | 5.7 | 40
2018 814 1 29.6 212 1172|138 |118| 86 | 55 | 3.8
2019 84.4 1 27.3 196 | 16.5| 139|123 | 89 | 6.1 | 4.0

Table 23 : Percentiles of 24—hour PM ;.5 at Devonport TAFE, Devonport (2013 - 2019).
Day—concentrations above the 24-hour standard are shown in bold type.
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6 Discussion

6.1 Particle data for 2019

Figures|[2] [3| and [4 show time-series of day—averaged PM1pand PMa:s for 2019 for Hobart, Launce-
ston and Devonport respectively. The impacts of the January bush re smoke is apparent in the Ho-
bart data—record.

In general, many Tasmanian towns and cities experience their poorest air quality during the cooler
autumn and winter months, as a result of smoke pollution from burning re wood for domestic and
industrial heating, as well as vegetation burning for forestry operations, re hazard-reduction and
agriculture.

Daily particulate levels for New Town - Hobart, 2019
100 \ \ \ :
PMiyg — < PMyg
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.3)
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Figure 2: Daily average PM j0and PM,.5s measured at New Town in 2019

The effects of wood smoke can be observed as elevations in the PM.5 particulate concentrations
measured in Hobart, Launceston and, to a lesser extent, in Devonport in cold calm weather. The
contribution of ne particulates to winter air pollution is clearly demonstrated in the annual partic-
ulate pro les for Hobart and Launceston (Figures 5Jand §). These data indicate the PM .5 fraction
represented up to approximately 80% of the PM1g particulates in Launceston for the high pollution
months of May to August, compared to around 55% between September and April. The rise in the
coarse particulate fraction (PM1g PMa2.5) concentration in summer is probably due to wind—blown
dust in dry weather and, possibly more signi cantly, from an increase in sea—salt aerosol loading.
It should be noted increases in PM;g without an accompanying rise in PMa.5 are very unlikely to
arise from wood smoke, but are ascribed to circumstances such as increased sea—salt aerosol
concentrations and local dust on warm windy days. In winter 2019 Launceston recorded only four
PMo..5s exceedences from woodheater smoke, which is lower than typical. As in 2018, Devonport
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Daily particulate levels for Ti Tree Bend - Launceston, 2019
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Figure 3: Daily average PM jpand PM,.s measured at Ti Tree Bend in 2019

again recorded one winter—time PM,.5 exceedence, which is ascribed to woodheater smoke (de-
scribed more fully in a later section of this report).

6.2 Historical overview

While Launceston still experiences signi cantly higher levels of winter PM ».5 pollution than Hobart,
Launceston's particle levels have in general decreased over the past 20 years. This historical re-
duction in winter smoke pollution in Launceston is illustrated in Figures[8and[14] The frequency of
days with 24—hour PM1g concentrations above the NEPM standard has declined from 50 days per
annum in 1997, to only a single event in 2008 (caused by bush re smoke), none in 2009, 2010 and
2011, one in 2012 none in 2013, 2014, and 2015, 6 (due to bush res) in 2016, one in 2017, and
none in 2018 and 2019. These gures clearly show that the decrease over the last two decades

in the annual number of day—averaged PM1g concentrations over the standard, recorded at Ti Tree
Bend in Launceston, has been signi cant.
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Figure 4: Daily average PM ;pand PM,.s measured at Devonport in 2019
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Annual particulate pro le for New Town - Hobart, 2009 - 2019
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Figure 5: Annual particulate pro le, by monthly average, for Hobart (2009-2019)
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Annual particulate pro le for Devonport - Devonport TAFE, 2009 - 2019
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Figure 7: Annual particulate pro le, by monthly average, for Devonport (2013-2019)
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Daily PM ;¢ levels for Ti Tree Bend - Launceston
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Figure 8: The daily—averaged PM ;omeasured in Launceston (1992-2019)
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Figure 14: The number of days each year where the 24—-hour average
PM3 concentration measured at Ti Tree Bend (Launceston) was above the national
standard of 50 g m 2, since daily winter monitoring began in 1997.
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For PM2:5, Figures[15] [16] and [17] below show the number of days each year, for Hobart, Launce-
ston and Devonport respectively, where the 24-hour average PM,.5 concentration was above the
NEPM standard of 25 g m 2. These data have been colour coded to display the season of the
year in which these values occurred. In overview, summer—time instances are due to bush res, au-
tumn and spring instances can be due to planned burning activities, and winter—time instances arise
from woodheater smoke. Some late autumn and early spring instances can also arise from wood-
heater smoke. For Devonport, the eight instances in summer 2016 all arose from bush re smoke.

PM, 5 above 24-hour standard by season - New Town, Hobart
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Figure 15: The number of days each year by season where the 24—hour average
PM,.5 concentration measured at New Town (Hobart) was above the national stan-
dardof25 gm 3.
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PM, 5 above 24-hour standard by season - Ti Tree Bend, Launceston
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Figure 16: The number of days each year by season where the 24—hour average
PM,.5 concentration measured at Ti Tree Bend (Launceston) was above the national
standard of 25 gm 3.
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PM, 5 above 24-hour standard by season - Devonport, Devonport TAFE
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Figure 17: The number of days each year by season where the 24—hour average
PM,.5 concentration measured at Devonport (TAFE) was above the national standard

of25 gm 3.
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The number of days above the PM1g and PM,.5 24—hour standard is an indication of the peak lev-
els in the data set in a given year, but does not necessarily represent the underlying trends. To pro-
vide a visual means of searching for trends in the PM>.5 data, the time—series of monthly—average
PM2.5 are shown for Hobart (Figure[18), Launceston (Figure and Devonport (Figure [20). The
time—series for each month (e.g. July) is shown by a separate line. The colder months of May, June,
July and August are shown with thicker lines.

Monthly PM ;5 time series New Town - Hobart, 2006 - 2019
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Figure 18: Time—series plot of the monthly average PM  ,.5 concentration measured
at Hobart. The time-series for each month is shown by a separate line. The colder
months of May, June, July and August are shown with thicker lines.

With reference to Figure [18] PM.5s monitoring at New Town (Hobart) commenced in late June 2006
(hence there are no data for April, May, June 2006 in the gure). The time—series for the summer
and spring month show no clear indication of any trends, and mostly likely represent the natural
background PMa.5. The time—series for January shows an elevation in 2013. This was due to bush-
re smoke. The time—series for April (red asterisk) shows elevated levels in 2008 and 2009 com-
pared to most other years. These elevations are likely to represent, at least in part. smoke contri-
butions from planned burning, mostly in the south of Tasmania. The Co—ordinated Smoke Man-
agement System for planned—-burn smoke management was introduced in 2009 and re ned over
the next few years. It is possible that the improved practices, informed in part by data from Tasma-
nia's air monitoring networks, has contributed to a lowering of mean April PM».5 levels in Hobart®
There also appears to be a downward trend in monthly mean PM».5 for May (magenta squares),
June (green circles) and July (blue circles).

At Launceston (Ti Tree Bend) PMa.5 monitoring commenced in 2006, as shown in Figure . As for
Hobart the warmer months suggest little overall change in mean PM,.s over time, although the ef-

8The amount of autumn—burning also has varied over time.
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Monthly PM , 5 time series Ti Tree Bend - Launceston, 2006 - 2019
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Figure 19: Time—series plot of the monthly average PM

2020

».5 concentration measured at

Launceston. The time—series for each month is shown by a separate line. The colder
months of May, June, July and August are shown with thicker lines. The increased
mean—levels for January and February 2016 are due to bush res. There are no data

for August and September 2013.
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fect of the 2016 bush res is readily seen in the January and February data. There is also no clear
systematic change in winter PM>.5 , although some interannual variation is seen. Analysis by the
EPA strongly suggests these variations arise almost entirely from meteorological drivers. The con-
tinuing winter-time PM,.5 exceedences are of concern. In 2024 the Air NEPM 24—hour standard for
PM,.5 will numerically decrease from25 gm 3to 20 gm 3, almost certainly resulting in a greater
average number of winter—time exceedences as a consequence.

Monthly PM , 5 time series Devonport - Devonport TAFE, 2013 - 2019
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Figure 20: Time—series plot of the monthly average PM  ,.5 concentration measured at
Devonport. The time—series for each month is shown by a separate line. The colder
months of May, June, July and August are shown with thicker lines. The increased
mean-levels for January and February 2016 are due to bush res.

PM,.5 monitoring at Devonport commenced in 2013. The short time—series shown in Figure [20] pre-
cludes the identi cation of trends, but the increase in mean—monthly PM ».5in January and February
2016, due to bush res, is clearly seen.
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6.3 Time—series of the 50 i percentiles of PM 1pand PM .5
6.3.1 Hobart

The annual 50" percentiles measured at Hobart New Town for both PM1gand PMa.5 are shown in
Figure[21] Since monitoring commenced at the New Town site in mid 2006 there is an indication

of a slight decline in PM1o, while PM2.5 appears to be largely unchanged. If the apparent decline

in PMypwas due to a reduction in woodsmoke the change would be re ected in PM ,.5. Hence if
there has been a decline in PMyqit has occurred in the coarse fraction of PMqq (i.e. particles be-
tween 2.5 and 10 m), which includes dust, sea—salt aerosols, and potentially pollen. Note that all
the PM,.s data and the bulk of the PM1g data at New Town discussed here have been obtained using
reference—level Low—Volume Air Samplers. Some PM;gdata were obtained with TEOM instruments
when the LVAS data were not available for a particular day.
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Figure 21: Time—series of annual 50 ™ percentiles of PM 10and PM..s for New Town
station.

6.3.2 Launceston

The annual 50" percentiles measured at Launceston Ti Tree Bend for PM;gand PMy.5 are shown
in Figure[22] Routine (daily) monitoring of PM;o commenced at the Ti Tree Bend site in 2002, while
daily monitoring for PM.s commenced in 2005. Since 2002 there is, as at New Town, an indication
of a slight decline in PM1o, while PM,.5 appears to be largely unchanged. Again, as for New town, if
the apparent decline in PM;gwas due to a reduction in woodsmoke the change would be re ected
in PM».5 . Hence if there has been a decline in PMygit has occurred in the coarse fraction of PMyg.
Note that all the PM>.5 data discussed here have been obtained using reference—level Low—Volume
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Launceston - Ti Tree Bend
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Figure 22: Time—series of annual 50 ™ percentiles of PM 1pand PM. for Ti Tree Bend
station.

Air Samplers (LVAS). Most of the PM1g data until 2013 have been obtained using LVAS. After that
TEOMSs were generally used.

Note too these are annual averages of the 501" percentile of PM,.5 . Elevated PM,.5 from wood-
heater smoke is prevalent in the cooler months of the year in Launceston (and Hobart), typically
peaking in the four months of May to August. The annual averages hence include eight months of
relatively lower levels woodheater smoke, potentially masking any trends in woodsmoke occurence
in winter.

6.3.3 Devonport

The annual 50" percentiles measured at Devonport for PM1gand PMa.5 are shown in Figure .
Routine air monitoring in Devonport commenced in late 2012. The data set is too limited to look

for possible trends. It is noted that the mean annual 50" percentile of PM,.5 at Devonport is near
5.6 gm 2, which is slightly higher than at Hobart New Town of 4.8 gm 2, but effectively the
same as in Launceston (also 5.6 g m 3). (All Devonport PM,.5s measurements discussed here are
from LVAS data.)
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Figure 23: Time—series of annual 50 ™ percentiles of PM 1pand PM.s for Devonport
TAFE station.

EPA Tasmania, February 2025



6.4 Case Studies
6.4.1 Bush res: January—February 2019

Early 2019 in Tasmania was unprecedented in the number and total area of bush res. The total
area burnt extended over 200,000 ha, which is approximately 3% of Tasmania's land area. The res
burnt from January onwards until the season was nally declared over in March. Note that these
res pre—dated the 'Black Summer' res in mainland Australia by 6 to 8 months. Many of Tasma-
nia's 2019 res started from a dry—lightning storm that passed over the state in mid—January. The
major bush res are shown as the dark polygons in Figure
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Figure 24: Bush re areas (dark polygons) January—March 2019. The total area burnt
exceeded 200,000 ha. (Data from the Tasmania Fire Service.)

Smoke emissions from these res were very large. Figure £5}shows the Suomi satellite image of
Tasmania for the 29th of January 2019. The three major areas of re activity visible in this image
are (from north to south) the Great Pine Tier re on the Central Plateau, the Gell River re, and the
Riveaux Road re.

The biggest smoke impacts appeared to be from the Riveaux Road re, on population centres pri-
marily in the Huon Valley (south of Hobart), and to a lesser extent in the Derwent Valley and greater
Hobart during intervals of westerly winds taking the smoke to the east. Conversely, when smoke
from the Gell River and Great Pine Tier res moved eastward, towards the more densely settled ar-
eas of Tasmania, it was mostly signi cantly above ground level: The Gell River re was near 500 m
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Figure 25: Suomi image of Tasmania, 28 January 2019. (NASA Worldview.)
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Figure 26: Day—averaged PM .5 for the north—central Tasmania air stations (including
Launceston), 17 January to 11th February 2019. There was relatively little smoke im-
pact in this interval.

altitude. To the east the relief reaches up to 1000 metres. The Great Pine Tier re, on the Central
Plateau, was at around 1000 metres above sea—level. The populated areas in the central midlands
and east coast of Tasmania are at much lower altitude.

Figures to show day—averaged PM..5 from selected Tasmanian air stations for the interval

17th January to 11th February 2019. Figure [26| shows data from the Tamar Valley (including Launce-
ston) and the nearby towns of Longford and Perth (which are just south of Launceston). Smoke im-
pacts were present but on average were low, with none of these stations recording a day—averaged
PM,.5 above the national 24—hour standard of 25 gm 3.

Figure [27] shows data from four mid—Tasmanian air stations of Fingal, Campbell Town, Oatlands,
and (on the lower east coast) Triabunna. Oatlands in central Tasmania recorded one day above the
24—hour standard on the 25th of January. The time—series of 10—minute PM,.s from Oatlands sta-
tion for the 24th to the 28th of January 2019 is shown in Figure The mean PMs:5 on the 25th of
January of 31 g m S3resulted from approximately 2 hours of very—high PM»5(>100 gm 3). The
high smoke was during an interval of mostly westerly winds, suggesting the Gell River re may have
been the most signi cant source.

Figure [29] shows data for the Derwent Valley stations (including Hobart) for the interval of 17th Jan-
uary to the 11th of February 2019. A number of stations each recorded several days of mean PM,.5 above
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Figure 27: Day—averaged PM ,.5 for the central Tasmania air stations, 17 January to
11th February 2019. As for the northern central areas of the state, there was rela-
tively little smoke impact in this interval.
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Figure 28: Time—series of 10—minute PM .5 data from Oatland station, 24th—28th Jan-
uary 2019.
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Figure 29: Day—averaged PM ,.5 for Tasmania's Derwent Valley air stations (includ-
ing Hobart), 17 January to 11th February 2019. A number of days above the 24—hour
PM,s standard of 25 g m 3were recorded at each of these stations.

the national standard of 25 g m 2. Both the Gell River and Riveaux Road res contributed smoke
to the Derwent Valley.

Figure shows the 10—minute PM,.5 for Hobart New Town air station for the interval 22nd January
to 4th February 2019. The episodic nature of the smoke impacts is seen in these data. The time—
history of PM,.5 was very similar at the two other Hobart stations of Glenorchy and Mornington in
this interval.

As noted earlier, the biggest smoke impacts were recorded in the Huon Valley, south of Hobart. The
dominant smoke source was the Riveaux Road re, which burnt to the outskirts of Geeveston. Fig-
ure [31] shows the day—averaged PM.:s5 for the four Huon Valley air stations for the interval 17th Jan-
uary to the 11th of February 2019. Geeveston was the most affected, recording 16 days above the
24—hour PMy.5 standard of 25 gm 2. On two days, the 29th and 30th of January, day—averaged
PM..5 levels at Geeveston were just over and just under 500 g m Srespectively. Cygnet station
was the next most—affected.

Figure [32] shows the 10—-minute time—series of PM,.5 from Cygnet (top) and Geeveston (lower) for
the interval 20th January to 5th February 2019. Peak levels exceeded 1000 g m 3twice at Geeve-
ston and once (brie y) and Cygnet. The mean PM ,5in this interval was 116 g m 3at Cygnet and
205 gm °at Geeveston.

To close this section and provide a context for these smoke levels, Figure 33| shows the time—history
of day—averaged PM..5 from Geeveston station from January 2010 to April 2019°. Notable impacts
from earlier planned—burns and bush res are labelled, as is the recurring elevations from winter—

9Geeveston station commenced operation in late November 2009.
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experienced the highest measured smoke impacts, and recorded a mean PM 2.5 Of

145.0 gm 3in this interval
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Figure 33: Time—series day—averaged PM ,.s data Geeveston air station, 2010 to April
2019. Instances of signi cant smoke impacts from earlier planned—burns, bush res,

and winter—time woodheater smoke are far below the levels seen in the 2019 bush-
res.

time woodheater use. The 2019 bush re smoke impacts were unprecedented in the data record.
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6.4.2 Devonport - 19 June 2019 PM ,.5 exceedence

As discussed earlier, Devonport station recorded an exceedence of PM».5 on the 9th of June 2019.

This is a rare occurrence, as only one other winter—time PM,.5 exceedence (in 2018) has been recorded
at this station since measurements commenced in 2013. The 10-minute DRX DustTrak PMgand
PM..5 data, and meteorological data for the 8th to 10th of June 2019 are shown in Figure On the
9th of June PM».5 was near or greater than 20 g m 2for much of this 24—hour interval, except for

a few hours during the mid—afternoon. The wind speed was low throughout the day, except for the
mid—afternoon interval.
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Figure 34: Time—series of 10—minute data from Devonport Station, 8th—10th June
2017. Upper: PM 14 (blue diamonds) and PM .5 (red squares) data; lower: meteorologi-
cal data. Note: Wind direction azimuth has been divided by 10 to t the axes.

The Tasmania Fire Service database and other information sources (e.g. satellite images) were in-
spected to look for evidence of planned burn or wild re activity near Devonport on this and the pre-
ceding day. On the 8th of June 2019 there was a 15 ha burn near Gawler, some 20 km south—west
of Devonport. The recorded ignition time for this burn was 10:30 am. An infra—red hot spot is visi-
ble on the MODIS Aqua and Suomi satellite images for this day, but no signi cant smoke plume is
seen. There is no obvious indication in the PM,.5 data record for the 8th (Figure of smoke from
this burn reaching to Devonport during the day. The increase in PM,.5in the late afternoon of the
8th of June looks similar to the increase seen on the late afternoon of the 9th of June in this gure,
and also is typical of other calm winter nights at Devonport. It is most likely these increases arise
from local woodheater smoke.

The persistence of signi cant smoke (PM 25 20 gm 3) through the morning till early afternoon
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Devonport Hour-averaged wind speed, 01 May - 28 Sep 2019
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Figure 35: Hour—averaged wind speed versus time of day, Devonport, 1st May to 28
September 2019. Data for the 9th of June are shown as large red circles.

on the 9th of June at Devonport is an unusual signature. The wind speed was low, and the air tem-
perature was relatively constant and mild at 5 C during the morning hours of the 9th (the night of
the 8th of June was near 0 C). These meteorological conditions suggest a very calm, stable inter-
val, probably with overcast skies, which would inhibit smoke dispersion.

Figure [35|shows a plot of hour—averaged wind speeds versus hour of day, for Devonport for the in-
terval of 1st of May to the 28th of September 2019. Data from the 9th of June 2019 are shown as
large red circles. it is apparent that the hourly—averaged wind—speeds across the 9th of June at De-
vonport station were among the lowest, if not the lowest, that were recorded in each hour. This is
suggestive that the unusually extended interval up to the early afternoon of moderately elevated
PM..5, and hence the PM,.5 exceedence, may have arisen from unusually poor dispersion of wood-
heater smoke.
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6.4.3 Car-based smoke—measurement surveys in Hobart, winter 2019

As part of continuing work, three car-based smoke—measurement surveys were undertaken in the
greater Hobart area in winter 2019. The surveys were conducted using EPA Tasmania's “Travel
BLANKET' system, which consists of a calibrated DRX DustTrak, GPS, meteorological sensors, all
logged on a laptop computer, or with the lower cost "Travel HANKY" instrument, that uses a (smoke—
calibrated) plantower sensor and raspberry pi computer. Both instruments record a geo—located
PMa.5 reading every few seconds.

The survey dates and locations are given in Table The survey data from all three survey nights
are shown in a compilation GoogleEarth visualisation in Figure [36]

Dates of survey Location Instrument

07-08 May 2019 Hobart Eastern Shore Travel BLANKET 2
31 May-01 June 2019 | Austins Ferry, Claremont, Risdon Vale | Travel HANKY
08-09 August 2019 Brighton, Risdon Vale Travel BLANKET 2

Table 24 : Hobart surveys, winter 2019

The Brighton survey represent the rst known air quality data for this area. There was a general el-
evation of PMa.5 in the residential areas of the town, due to woodheater smokel®, with some brie y
very high values when individual smoke plumes were sampled. Brighton is a rapidly developing res-
idential area. Further measurements are planned.

The other survey data show a general elevation of PM,.5 in many areas around Hobart. Earlier sur-
veys had noted that Claremont, Risdon Vale, Warrane and Rokeby areas were localities that can ex-
perience elevated PM 5 in winter. In general, winter—time PM..5 concentrations in Hobart are lower
than are typically experienced in Launceston. This is due to a number of factors, including the prox-
imity of Hobart to the coast, and the marked down—valley katabatic winds that tend to ush most of
Hobart. An exception is Risdon Vale, which is a small suburb surrounded by higher ground, and is
largely cut—off from the main Derwent Valley wind— ows. (See also Figure 49 pelow.)

10A large number of smoke plumes were visually observed during the survey.
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Figure 36: GoogleEarth visualisation of the three car-based smoke—measurement
surveys conducted in Hobart in winter 2019. PM  ,5(in  gm 32) is represented by
symbol colour (as shown in the key). The locations of the three Hobart air stations
are shown as red balloon icons — New Town station (just south of the "Moonah' la-

bel) is partly obscured by the survey data.
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6.4.4 Coarse particles at George Town, northern Tasmania

A DRX DustTrak was installed at the George Town air station in mid 2011. These data have sub-
sequently shown episodic instances of elevated PM¢oqrse (that is, particles bigger than 2.5 m but
smaller than 10 m — the coarse part of PMjp). These instances have been seen to occur on a
general south—easterly (down—valley) wind'!. The Bell Bay industrial area is situated to the south—
east of the air station, which is the primary reason why the station was deployed at its location. The
occurrence of the elevated PM¢oarse ON south—easterly winds therefore raises the question as to
whether the source, or sources, are associated with activities at Bell Bay.

Several examples of the increase in PMcoarse are shown here. Figure37]shows the time-series of
10—minute data from George Town station for the interval 15th to 29th of April 2017. There are a

number of instance of episodically—high, impulse—like PM1g present on several days, while PM2.5 appears
more smooth (upper panel). The high PM;gtypically corresponds to south—easterly winds (lower

panel, where wind direction azimuth is divided by 10 to t the axes scale). A "datamap’ (or pollu-

tion rose) of the 90th percentile of PMgoarse against wind direction and wind speed for this interval

is shown in Figure as noted there is a clear tendency for the higher PMggarse t0 0Ccur on south—
easterly winds.

Figure 39 shows a further example of elevated PM;o and meteorological data from George Town
station for March 2018. As before, the instances of elevated PMcoarse generally occur in south—
easterly winds, which tend to be present overnight and into the morning due to the drainage ow
down the Tamar Valley. The peak PMcoarse iS often over 100 gm 3, as measured.

Typically, in the last several years, there are several days each year for cases like these when the
day—averaged PMg has been in the range of 40to 50 g m 3, with an occasional instance over

50 gm 3. An example of this occurred on 11th of January 2019, shown in Figure [40] where 2—

minute DRX data are shown. The interval of elevated PM;gagain co—incided with an interval of
south—easterly wind. The 24—hour—averaged PMy for this day (from the 2—minute data) was 52.3 gm 3.

The nature of these particles is not known, and hence the calibration from optical-scatter measure-
ment (used by the DRX) to an appropriate mass concentration is not known. Consequently there

is a measure of uncertainty concerning the derived mass concentrations. For this reason, and oth-
ers, instances of the day—averaged DRX PMjpover 50 g m 3cannot as yet be considered a for-
mal exceedence of the Air NEPM PM;g 24—hour standard, but the occurrence of these elevated
PMjgintervals was considered to be worth further study.

"Dpown-valley winds are a common feature in the lower Tamar valley, particularly at night and in the cooler months,
being a gravity—drainage (katabatic) ow.
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Figure 37: Time—series of 10—minute data from George Town, 15th—29th April 2017.
Upper: PM 3, (blue diamonds) and PM 5 (red squares) data; lower: meteorological
data. Note: Wind direction azimuth has been divided by 10 to t the axes. Intervals

of elevated PM 14, simultaneously with relatively low PM
south—easterly winds.
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Figure 38: "Datamap' (or pollution—rose) of 10—minute data from George Town, show-
ing the 90th percentile of PM  .oarse VErsus wind direction and wind speed on a polar
plot. Note the radial axis shows the square root of wind—speed, hence the area of
each grid cell is invariant with radius.
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Figure 39: Time—series of 10—minute data from George Town, 5th—14th March 2017.
Upper: PM 3, (blue diamonds) and PM .5 (red squares) data; lower: meteorological
data. Note: Wind direction azimuth has been divided by 10 to t the axes.
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Figure 40: Time—series of 2—minute data from George Town, 10th—11th January 2019.
Upper: PM 3, (blue diamonds) and PM 5 (red squares) data; lower: meteorological
data. Note: Wind direction azimuth has been divided by 10 to t the axes.
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To this end, on 16 August 2019 the EPA used a 16—channel particle spectrometer, the TSI OPS
3330, in a short—duration (2 hour) spatial-survey of the Bell Bay area to investigate the source

of the coarse patrticles, as well as to assess the utility of the OPS in such work. The OPS was con-
gured to report a 16—channel particle size—spectrum every 10-seconds, which was logged on a
laptop computer. The particle size channels ranged from 0.3 mto 15 m. The vehicle location
was also recorded simultaneously each 10—-seconds via a USB GPS.

A representation of the OPS survey data of the Bell Bay area for the 16th of August 2019 is shown
in Figure[41] (The spatial orientation with respect to the Bell Bay area will be shown in a later g-
ure.) The counts for all 16—channels obtained for a given sample are plotted at the sample location,
with the count for increasing channel sizes sequentially plotted over the smaller channels. Channel
number is identi ed by colour as shown in the colour bar at Figure right. The symbol size for any
given channel is an indication of the particle count, scaled as logig of the count in hertz. The data
points predominantly red or yellow in colour indicate particle spectra with few larger particles, while
the symbols that are cyan or blue in colour indicate a great number of larger particles (i.e. higher
channels) were seen. There are two areas in the survey that show such elevated larger particles.
Multiple survey passes were made through these areas, recording elevated levels each time and
con rming that these were not transient signals.

OPS survey: 20190816, 1 d.
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Figure 41: Spatial representation of the OPS particle—size data for the Bell Bay sur-
vey, 16th August 2019.

Figure [42] shows from top to bottom the particle—size spectra, the Volume spectral density (VSD),
and the count rate (Hz) in each of the 16—channels from the survey. The multiple passes through
regions of elevated larger particles can be seen in the lower panels of this gure.

Figure |43|is a representation of the OPS survey data in a visualisation using GoogleEarth, to show
the spatial relationship between the data and the Bell Bay area. For any given measurement, the
count—rate for each of the 16—channels are shown as spherical symbols, with the smallest channel
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Figure 42: Top to bottom: Particle—size spectra; Volume spectral Density (VSD); and
counts (in Hz, showing four channels per panel) for the 16—channel OPS data from
the Bell Bay survey, 16th August 2019.

closest to the ground and the other channels arbitrarily spaced vertically. The symbol colour identi-
es the channel, as in Figure The symbol volume is an indication of the count rate for that chan-
nel. The data—points with the large blue symbols at the top of the stack indicate areas of elevated
large particle concentrations.

The OPS survey was conducted during the afternoon on a working day. Heavy vehicles use these
roads, and the possibility the traf c—raised dust was measured at times is very likely. However, the
vehicle was parked in several locations when elevated coarse particles were measured, usually on
multiple occasions, and the of cers doing the survey noted that particle levels remained high even

in the absence of passing vehicles. The areas of largest concentrations of coarse particles were
recorded adjacent to industrial facilities on both Bell Bay Road and Old Bell Bay Road, potentially
indicating more than one source of the coarse particles. It is dif cult however to draw rm conclu-
sions from such a limited (2 hour) survey, though the results are of interest and suggest further work
with the OPS in this survey mode could be of value.

For completeness, Figure [44] shows DRX and meteorological data from George Town station for
the 16th and 17th of August 2019. There was no sign of the coarse particles in the DRX data from
George Town station on the 16th (the day of the OPS survey), despite the generally south—easterly
wind, however soon after midnight on the 17th PMgoarse Showed a series of moderate elevations.

EPA Tasmania, February 2025 64



Figure 43: GoogleEarth visualisation of the OPS 16—channel survey data, Bell Bay,
16th August 20109.
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Figure 44: Time—series of 10—minute data from George Town, 16th—17th August
2019. Upper: PM 35 (blue diamonds) and PM 5 (red squares) data; lower: meteorologi-
cal data. Note: Wind direction azimuth has been divided by 10 to t the axes.
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7 Population Exposure to PM 2.5

The Air NEPM as varied in December 2015 included as clause 17 (2A) the following direction:

(2A) Each participating jurisdiction must evaluate and report population exposures to
particles as PMa.5 annually from June 2018.

Note: To ensure national consistency, evaluation and reporting shall be undertaken in
accordance with any procedures or methods agreed by participating jurisdictions.

Following the variation of the Air NEPM, Air Quality scientists from the Australian jurisdictions met
in formally convened committees!? to discuss methods by which particle population could be de-
termined. A number of meetings were also held with wider participation to explore the issues. Inde-
pendently most jurisdictions explored approaches for their particular circumstances.

In April 2017 a subcommittee of the EWG prepared a statement of principles and provided guid-
ance for making this estimation. The principles of the approach were summarised as follows.

The approach:

* must be cost effective;
* must consider long—term trends (methods need to be stable, reproducible, and transparent);

» must characterise the majority of exposure experienced in Australia (and thus considers smaller
communities in addition to major populations);

* must be able to quantify uncertainty;

» should meet present needs and be exible enough to embrace emerging methods and tech-
nologies with the aim of providing more spatially re ned metrics;

 should aim to be nationally consistent;

« should be consistent with the minimum requirements for population exposure estimates that
would satisfy the air pollution health community (and AAQ NEPM requirements);

* may consist of more than one methodology, and in the case of multiple methodologies, con-
sideration should be given to combining individual estimates to yield an optimal assessment of
exposure.

The subcommittee noted the current technical limitations limited the adoption of a comprehensive
method. They proposed a Base method that could be implemented immediately as well as identi-
fying approaches and techniques that could be used to progressively improve the population expo-
sure estimate.

The Base method was presented in two forms, a ‘Base 1' (simpli ed approach) and a 'Base 2' (in-
termediate approach’). In both cases the result is a single number, being the population—weighted
annual average PM..5 concentration for each jurisdiction for each year it is implemented. Both ap-
proaches are based on measured PMa5 in Australian Bureau of Statistics (ABS) Signi cant Urban
Areas (SUASs). In large part, the differences between the two methods in that in Base 1 a represen-
tative mean—annual PM>5 is derived from the mean from all stations likely to be representative of air

2These were, initially, the Expert Working Group (EWG) supporting the implementation of the Ambient Air Quality
NEPM, which became the National Air Technical Advisory Group (NATAG) in 2019.
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quality in the SUA, while in Base 2 includes (mathematically) spatially—interpolating PM».5 between
air stations in an SUA. Population density data from the ABS for the SUAs is then combined with the
PM,.5 (either averaged or interpolated) to create a population—weighted estimate.

In the larger mainland jurisdictions where capital and major city populations are a substantial frac-
tion of the total jurisdictional population, and where several to many air stations are located in the

larger cities, this approach was considered to provide a base—grade estimate of population expo-

sure. However, it is arguably less applicable for Tasmania.

The ABS currently (2016) de nes for four SUAs for Tasmania, being for (greater) Hobart, )greater)

Launceston, Devonport (including Latrobe), Ulverstone, and Burnie—Wynyard. These SUA regions
are shown in Figure 45. While these regions encompass much of the state's population, they only
cover a small part of the island of Tasmania.

Figure 45: Signi cant Urban Areas (SUASs) for 2016 as de ned by the Australian Bu-
reau of Statistics: Hobart (yellow shading); Launceston (orange); Devonport (light
green); Ulverstone (red); Burnie—Wynward (blue). While these regions encompass
much of the state's population, they only cover a small part of the island of Tasma-
nia.

EPA Tasmania, February 2025 68



7.2 Potential issues with the Base-method calculation for Tasmania
7.2.1 Launceston area

The SUA for Launceston is shown in more detail in Figure 46, along with the locations of the three
air stations that fall within the SUA. The town of Hadspen is located in a nearly—enclosed valley
along the Meander River, and is separated from greater Launceston by the Blackstone Hills. For
the purposes assessing winter woodsmoke from domestic heating it can be considered as being

in a completely distinct airshed to Launceston. It is also worth noting that Hadspen air station is at
approximately 150 m above sea—level. South Launceston station is approximately 85 metres above
sea—level, with Ti Tree Bend, on theTamar River, is 5 m above sea—level. Hadspen also shows sig-
ni cantly higher levels of winter woodsmoke, with a typical winter (May-August) mean PM ».5 near
20 gm 2, compared with values near 12to 14 g m Sfor South Launceston and Ti Tree Bend.
Note too that, as measured on the car—based surveys in this region, away from the main residential
areas in the city and towns the winter PM, 5 levels are almost always very low.

Figure 46: Detail of the Signi cant Urban Area (SUA) for Launceston (orange shad-
ing) for 2016 as de ned by the Australian Bureau of Statistics. The main urban and
residential areas are outlined in black. Also marked by green symbols are the loca-
tions of Ti Tree Bend, South Launceston, and Hadspen air stations.

In the Base 1 method the mean PM.5 is found from all the air stations considered to be representa-
tive of air quality in the SUA. The Hadspen station is representative of air quality in Hadspen (which
is included in the Launceston SUA), and could be taken as representative of air quality in the smok-
iest parts of greater Launceston. However, if the station was included with Ti Tree Bend and South
Launceston it would have the effect of increasing the mean winter PM».5 assigned to the SUA by ap-
proximately 20%. If it is excluded, and assuming all Hadspen residents experience similar levels to
those measured at the station, it will have the effect of underestimating winter—time exposure for the
2000 residents of Hadspen by around 60% compared to actual.
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For Base 2, any spatial interpolation that is purely mathematical in form (i.e. ignoring physical de-
terminants such topography and land use — in this case residential density and woodheater use),
and uses data from the three air stations, is likely to see ‘ridges' of elevated PM,.5 along the lines
between the Launceston stations and Hadspen. Such features would have little basis in reality.
The very low levels of PM,.5in the rural areas of the SUA would also not be properly represented.
Hence a purely mathematical interpolation is not appropriate.

EPA Tasmania has a reasonable estimate of the spatial distribution of winter woodsmoke in Launce-
ston (and Hadspen) following the car—based surveys, particularly in 2015 and 2017, and some sta-
tion deployments around the city (see Tasmania's 2018 NEPM compliance report). From these and
other data, it is known that certain areas of Launceston, such as May eld, Ravenswood, Newstead,
and Prospect, consistently have signi cantly higher mean PM ».5 in winter than is measured at Ti
Tree Bend and South Launceston air stations. Other areas, such as Kings Meadows or Young-
town, have consistently lower winter—time smoke levels. This is seen in the survey—derived data—
product shown in Figure 47, which shows a 500 m 500 m grid for Launceston of relative mean
winter PM,.s levels, where the winter mean PM,.5 at South Launceston (near grid centre) is set to
unity. The smokiest areas show a mean winter PM.5 nearly twice that of South Launceston, while
other areas are only 50% to 60% of the South Launceston value. Clearly, a mathematical interpola-
tion based on data from the two ‘representative' air stations of South Launceston and Ti Tree Bend,
such as proposed for Base 2 method, would not be able to capture the known spatial structure in
Launceston's winter woodsmoke.

It is also noted that the SUAs are de ned by the ABS on the basis of population areas (speci cally
Statistical Area Level 2), and they are at times revised, although the design criteria includes al-
lowance for likely population growth for the next 20 years. It is probably unlikely that an area with

an existing air station would be excised from an SUA (e.g. such as removal of Hadspen from the
Launceston SUA), but it is possible that extra air stations may be included into the Tasmanian SUAs
into the future. In this case, the time—series of an arithmetical mean, or an interpolated mean, of the
stations in the SUA, and hence the derived population exposure may show a discontinuity. In par-
ticular, future deployments into Launceston itself would be very likely to consider siting stations in
the (now) known high winter—time smoke areas, such as May eld and Ravenswood, which would
increase the “station—averaged' mean PM,s5 . It is also noted that the towns of Longford and Perth
are close to the current southern border of the Launceston SUA. Air stations in these towns record
similar winter smoke levels as seen at Hadspen. A future extension of the Launceston SUA that in-
cluded either or both of these towns would also result in a discontinuity in the time—history of the
derived population exposure estimations.

7.2.2 Hobart area

The Hobart SUA and enclosed air stations are shown in Figure 48. As noted earlier (Section ??),
winter smoke levels over a signi cant part of the western shore suburbs of Hobart is similar to levels
measured at Glenorchy and New Town air stations. Mornington station is on the suburban fringe on
the eastern shore suburb of the same name, and generally measures low PMa.5 in winter. While the
circumstances for Hobart are different to Launceston the dif culty in deriving a representative mean
PMo..5 from across the SUA is similar.

Winter—time car—based PM,.5 survey data have been collected in the greater Hobart area, but these
do not as yet form as comprehensive a record as for Launceston despite a similar number of survey
measurements (90,000 for Hobart), in part because the Hobart region is larger. Figure 49 shows

the data from the greater Hobart area, with PM.5 colour—coded according to the scale shown in the
Figure. Certain localities have been labelled to assist in orientation. The locations of the three Ho-

bart air stations are indicated, as are the stations in the nearby towns of New Norfolk and Huonville.
In general, smoke levels in Hobart are not as high as in Launceston region, but are high in Huonville
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Figure 47: Relative winter PM ,5for a 500 m 500 m grid for Launceston, where the
mean winter PM ,.5 at South Launceston is unity. This has been derived from the 2015
and 2017 winter—time surveys of Launceston, using over 80,000 individual spatial
measurements correlated with South Launceston station. The locations of South
Launceston (SL) and Ti Tree Bend (TI) air stations are indicated. The small black
symbols represent the location of individual spatial measurements, and hence de-
lineate the Launceston street—scape.

and New Norfolk.

The Hobart survey data, coupled information from the temporary station deployments noted ear-
lier, provide substantial and greater insight into winter smoke levels than can be derived from the
three xed-station data alone. For example, it is known that winter smoke levels in the residential
areas approximately 1 km from Mornington station are higher than at the station. It is also known
that smoke levels in north of Hobart at Claremont on the western shore of the Derwent River, and
Risdon Vale on the eastern shore are higher, probably signi cantly higher, than are measured at
Glenorchy or New Town stations. Air quality in the separate towns of Brighton in the north and Kingston
in the south has not been fully assessed, but there are indications that poor winter—time air quality is
present in Blackmans Bay (south of Kingston) and in Brighton, due to smoke from domestic heat-
ing. Again, considering the three air stations as being representative of Hobart ('Base 1) or math-
ematically interpolating over such a large area from three air stations ('Base 2') would be unable to
capture the known spatial structure in Hobart's winter air quality.
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Figure 48: Detail of the Signi cant Urban Area (SUA) for Hobart (yellow shading) for

2016 as de ned by the Australian Bureau of Statistics. Also marked are the locations
of New Town, Glenorchy, and Mornington air stations in the SUA, and the nearby air
stations at New Norfolk and Huonville.
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Figure 49: Compilation of car—based PM .5 survey data for the Hobart area. PM  ,5is
colour—coded as shown in the scale on the Figure. Some localities have been la-

belled to aid orientation. The Hobart air stations at Glenorchy (GO), New Town (NT)

and Mornington (MT) are indicated, as are air stations in the nearby towns of New

Norfolk (NN) and Huonville (HV).
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7.2.3 Devonport and Ulverstone SUAs

The Devonport and Ulverstone SUAs (2016) are shown in Figure 50. There is one air station in the
Ulverstone SUA at West Ulverstone, and two in the Devonport SUA; at the Devonport TAFE and at
the nearby but separate town of Latrobe.

Figure 50: Detail of the Signi cant Urban Area (SUA) for Devonport (green shading)
and Ulverstone (red shading) for 2016 as de ned by the Australian Bureau of Statis-
tics. Also shown are the locations of West Ulverstone, Devonport, and Latrobe air
stations.

Figure 51 shows the Ulverstone area in more detail. The main town of Ulverstone is east of the
Leven River estuary. There is a large residential area at West Ulverstone, across the river. The
West Ulverstone air station is located at a waste—water plant on the banks of the Leven River, and
is well removed from the West Ulverstone residential area. This station was installed in early 2010.
It was soon realised that it provided little direct information of winter—time air quality in Ulverstone
itself. In winter 2014 a temporary air station was located in the residential area of Ulverstone, as
marked in Figure 51. The average PMy 5 levels measured at this temporary station were comparable
to those seen at Hobart New Town in that winter (see Figure 52). Additionally, a single car—based
survey on the evening of the 31st of August 2017 showed elevated smoke levels occurred in both
the Ulverstone and West Ulverstone residential areas. A number of large plumes were also noted
from residential woodheaters at that time.

The conclusion is that PM,.5 data from the single xed—station in this SUA, at West Ulverstone, can-
not be used to estimate winter—time conditions in the residential areas of West Ulverstone or Ulver-
stone. Hence neither the "Base 1' nor "Base 2' approaches could be expected to be validly applied
here.
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Figure 51: Detail of Ulverstone, north—west Tasmania. The locations of West Ulver-
stone air station is marked, as is the position of a temporary station in the main area
of Ulverstone in winter 2014.

Figure 52: Day—averaged PM ,.s measured at the temporary Ulverstone air station in
winter 2014.
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Figure 53: Representation of PM ,.5 data from a car—based survey of the Ulverstone
area on the evening of the 31st of August 2017
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The locations of the Devonport TAFE and Latrobe air stations are shown in Figure 54. Both stations
are reasonably centrally—sited with respect to their towns.

Figure 54: Map showing the locations of the Devonport TAFE and Latrobe air sta-
tions relative to the towns.

The Devonport TAFE site was selected as a NEPM performance and trend station. There were
however very few potential sites in the Devonport city area that met the Australian Standards for
siting an air station. The only site that met the criteria and was available was the site at the TAFE.
Some early car—based survey work was conducted in Devonport prior to the station being estab-
lished. These surveys indicated the TAFE site was representative of at least some of the surround-
ing town, but there was also an indication of regularly higher smoke levels in other areas.

Subsequently, a small number of car—based surveys appear to support the earlier conclusions. Fig-
ure 55 shows the PM,.5 survey data from the 21st—22nd of June 2018. There was an area of older
housing to the east of the station which showed a consistently higher PM,.5 than was usually seen
elsewhere in the town. It is also noted that the lower smoke levels to the north—west of the station
approximately correspond with an area of higher topography — however it is not yet known if this is
of any signi cance. The survey data to hand however suggest the presence of signi cant spatial
variation of winter—time PM,.5, from residential woodheaters, across Devonport, and hence assum-
ing that the mean levels measured at the TAFE station are representative of the entire city cannot
yet be substantiated.
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Figure 55: Representation of PM ,.5 data from a car—based survey of Devonport from
the 21st/22nd of June, 2018. The location of the Devonport TAFE air station is shown
by the red icon labelled "DP'.

The air station at Latrobe was established in early May 2018 and consistently reported elevated
winter smoke levels, giving 21 calendar days over 25 g m 2between May and September in 2018.
Smoke surveys con rm the high levels in the area around the station, just to the south of the main
street. It appears however that smoke levels are much lower in the newer housing areas to the east
of the town. Hence, as for Devonport, the mean PM,.5 measured at the Latrobe station is probably
not representative of the entire town.

It is concluded that for major population areas in the Devonport SUA, being Devonport and Latrobe,
at present neither the "Base 1' nor ‘Base 2' approach could be applied with any con dence.
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7.2.4 Burnie—Wynyard area

The Burnie and Wynyard SUA is shown in Figure 56, along with the location of two air stations. The

Wynyard station is on the southern edge of the town. The Emu River station is approximately 5 km
south of the southern edge of the Burnie residential area.

Figure 56: Detail of the Signi cant Urban Area (SUA) for Burnie—Wynyard (blue shad-
ing) for 2016 as de ned by the Australian Bureau of Statistics Also shown are the
locations of Wynyard and Emu River air stations.

EPA Tasmania currently has no information on the spatial variation of winter woodsmoke in Wyn-
yard, however given the ndings from studies in other Tasmanian towns it is considered likely that
some consistent variation will be present. The Emu River station, at 5 km from Burnie, provides no
information on winter smoke levels in that town. A monitoring campaign at a Burnie residence in
winter 2014 showed that woodheaters can produce locally degraded air quality in the town. Again,
for this SUA, neither the "Base 1' nor "Base 2' approach could be applied with con dence.
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7.3.1 Overview

In seeking a methodology for estimating particle population exposure to PM,.5 in Tasmania, the fol-
lowing overview provides a context and basis for orientation. From the monitoring network data, in
most years, most Tasmanian's are predominantly exposed to most ambient PM».5 due woodheater
smoke in the cooler months of the year. Planned-burns can produce elevated smoke concentra-
tions, but these events, though often highly—visible and obvious, have in recent times tended to be
spatially— and temporally—limited (with time—scales of hours to tens of hours). This is probably at
least in part due to the introduction of the Co—ordinated Smoke Management System and related
guidelines, which in turn have been informed from the data and scienti ¢ analysis available from
the state's air quality network. Wild re (bush re) smoke is an additional non—wintertime source of
PMa5 . In extreme bush re seasons (such as 2013 and 2016) large areas of Tasmania can be sub-
ject to very—high and multi—-day—duration smoke concentrations.

Approximately one—third of Tasmanian households use solid—fuel woodheaters as their primary
home—heating source, as measured on a state—wide basis. In the central urban areas woodheater
use is low, perhaps at one house in ve or one house in six, while in outer—suburban and rural ar-
eas the proportion of woodheater use may reach to (or exceed) two houses in three. (See also sec-
tion 7.3.5 for more detail.)

Based on the Tasmanian air quality datasets, the woodheating season typically begins in mid to late
April and extends to September, with some signal still present in October in some places in some
years. The woodheater—season onset often co—incides with the autumn planned—burn season. In
many instances however it is possible to discern the smoke sources based on the characteristics

of the 10—minute PM,.5 time—series at the air stations, from consideration of the time—of-day, time—
variability, and spatial extent, augmented with other data sets such as satellite images.

Figure 57 shows the monthly—averaged PM,:5 for Ti Tree Bend air station (Launceston) for 2015.
This illustrates the typical annual pattern in PMa.5 levels for this station. It is seen that most of the
PM,.5 exposure occurs in the months from April to September. This pattern is also seen across Tas-
mania. Figure 58 shows data from the air station in Longford (pop 2000) in mid-north Tasmania

for 2015. The annual pattern is similar to that seen in Launceston, but the winter PM, 5 levels are
higher in Longford.

Extreme bush re years generally occur relatively infrequently in temperate Tasmania. However

early 2016 did see many large bush res burning across the state. The monthly averaged PM ;.5 for
Longford for 2016 is shown in Figure 59. The monthly—averaged PM.5 for January and February
2016 are clearly elevated compared to that seen in 2015. June and July 2016 were also windier and
wetter than usual, resuting in lower than normal winter—monthly PM,.5 .
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Figure 57: Time—series of monthly—averaged PM
Launceston for 2015.
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Figure 58: Time—series of monthly—averaged PM
north Tasmania, for 2015.
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Figure 59: Time—series of monthly—averaged PM  ,5from Longford air station, mid-
north Tasmania, for 2016. A number of large bush res were burning in Tasmania in
January—February 2016.

EPA Tasmania, February 2025

83



7.3.2 Assessing statewide PM 2.5: The BLANKET network and Car—based surveys

As discussed elsewhere in this report (Section 8), Tasmania began implementing a more broadly—
based air monitoring network, known as BLANKET, in 2009. Using what were then lower—cost in-
struments it was possible to locate air stations in Tasmania's smaller towns and communities, away
from the major cities. Hence PM,.5 data from this network are able to provide signi cant guidance
on particle exposure away from Tasmania's major population centres. Additionally the car—based
“Travel BLANKET' smoke measurement surveys, also discussed elsewhere, give a unique perspec-
tive of the spatial—variation in winter PM».5 in Tasmania very relevant to population exposure estima-
tions, such as presented in Figure 47 showing signi cant changes in mean winter PM 2.son 500 m
scales. The BLANKET network and car—based measurements do not in themselves provide a com-
plete solution to the problem, but they do signi cantly help shape the questions to be addressed.

7.3.3 Residential woodsmoke hot—spots

EPA Tasmania has also conducted a number of monitoring campaigns involving deploying instru-
ments at residential addresses, usually in support of local council smoke—complaint management,
and also to gain information on peak—woodsmoke levels in residential areas. A number of these
campaigns have been conducted, some of which have been described in this or earlier reports.
Three campaigns will be mentioned here to illustrate some ndings.

Invermay, Launceston

In winter 2014 a DRX DustTrak was deployed at a residence in Invermay, Launceston. The resi-
dents reported to council they were regularly experiencing high smoke levels from nearby wood-
heaters. The deployment was conducted to provide a quantitative assessment of the impact. It was
found that the mean PM,.5 was extremely high. In the 13 full days of monitoring at the site, all day—
averaged PM,.5 values were above the 24—hour NEPM standard of 25 g m 3 (Figure60). In con-
trast, over the same interval, only one calendar day at Ti Tree Bend air station was over 25 gm 2.
Of importance to this study is the fact that the Invermay site was less than 1 km from Ti Tree Bend.
It was determined that the Invermay residence was effectively surrounded by active woodheaters,
and could receive local smoke under most wind conditions. It is noted that there was no indication
from the historical and contemporaneous Ti Tree Bend data that such a residential “hot—spot' ex-
isted within 1 km of the air station.

It is also noted that car—based surveys of Invermay detected substantially increased PM».5 in the
streets of this residential area compared to the more industrial region surrounding Ti Tree Bend. It
is also noted that the very high peaks seen in the Invermay dataset were not reached in the car—
based measurements. This appears to simply be due to the fact that the chimney—to—backyard—
instrument distance in Invermay is less than the chimney—to—street distance where the car—based
measurements were conducted. This effect has also been noted and documented in other reports
(such as in the Claremont case study described in Tasmania's 2016 NEPM report).

Norwood, Launceston

In winter 2018 a campaign was conducted at a residence in Norwood, Launceston. In this case the
residents reported the problem smoke was from one chimney on an adjacent property. This was up-
wind of the residence in the prevailing north—westerlies of Launceston. Analysis of the monitoring
data and site inspections showed that very high smoke levels were present, and that the identi ed
chimney was the most signi cant smoke source. Figure 61 compares data—averaged PM ».5 from
the Norwood site and South Launceston air station, approximately 3 km away. The Norwood site
experienced signi cantly greater mean PM .5 in the campaign interval (mean 20.8 gm 2) com-
pared to South Launceston (mean 12.7 gm 2). Under moderate to brisk northwesterly winds
South Launceston station recorded very low PM,.5, while levels peaked at Norwood, due to the very
local nature of the smoke impact from the nearby chimney. That is, under moderate to brisk wind
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Figure 60: A comparison of day—averaged PM ,.s from Ti Tree Bend (red) and the resi-
dential site in Invermay (blue), approximately 1 km from Ti Tree Bend, July 2014.

conditions when a “traditionally' sited air station records very low levels of PM,.5, smoke exposure
peaked at Norwood.

Beauty Point — signi cant variation in winter-time mean PM 2:5across a residental property

An initial monitoring campaign in winter 2020 at a residence in Beauty Point, a small town in north-
ern Tasmania, showed a large smoke impact from woodheaters in neighbouring houses. Monitor-
ing continued in winter 2021, with six sensors deployed at the affected residence from late June to
mid October. (One sensor was deployed inside the house.) It became clear that there was a sig-

ni cant and consistent gradient in measured PM ».5 across the property, with the sensors nearest
the adjoining chimneys showing the highest levels. For the July—August interval (when woodheater
use is highest) there was a variation of order 50% between the highest and lowest mean sensor
PMa.5. This is shown schematically in Figure 62. These data demonstrate that on spatial scales of
a few tens of metres there can be signi cant change in mean winter—time PM ».5 due to woodheater
smoke. It is also seen that PM,.5 levels inside the residence were much lower than outside, which is
brie y discussed further in section 7.3.4.

EPA Tasmania has conducted other residence—based monitoring across Tasmania. Very—high PM».5 is
not always seen, but it is a very common feature of the campaigns. The sites for these campaigns

are selected based on smoke—complaints from the residents, and so they do not represent an un-
biassed sample. However, judging from the number and extent of woodheater smoke plumes visu-
ally observed, and at times measured, on car—based surveys it is almost certain that similar peak—
exposure sites are common across Tasmania.
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Figure 61: A comparison of day—averaged PM  ,.5 from South Launceston (red) and
the residential site in Norwood (blue) in winter 2018, approximately 3 km from South

Launceston.
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Figure 62: Schematic view of the mean July—August PM  ,5 from six sensors (marked
by the "X' symbols) located at the one residential address in Beauty Point, winter

2021. Buildings are shown as grey—shaded rectangles; the grey—lined rectangles
represent separate properties. The red "C' symbols mark the locations of chimneys

on the adjacent houses. North is up. The prevailng synoptic winds are northwest-

erly. A westerly katabatic ow can be present at night.
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7.3.4 In Itation of ambient PM 2.5into homes

The dif culties in dealing with substantial spatial and temporal variations in PM ».5 from woodheater
smoke is one aspect of a population—exposure determination. Another is knowing or estimating how
much ambient PM,5 in Itrates into houses, where people spend a signi cant fraction of the day.

This is a dif culty if the intention is to estimate the pollution to which people are actually exposed,
rather than being an estimate of the spatial and temporal chracteristics of ambient PM,.5. As noted,
population exposure is not de ned in the Air NEPM, but it is likely to be more concerned with ambi-
ent air pollution, rather than indoor air quality. It is however possible that the term may suggest an
actual population—level exposure, and may be interpreted in some cases in this way. The following
brie y considers some measurements of in Itation of ambient PM ».5 into residences which may be
of general interest in this context.

The Beauty Point work noted above included a sensor deployed inside the house. PM, 5 levels were
in general much lower than outside the house, except in circumstances such as when windows or
doors were open for an extended duration. It is noted that the residents of this house had taken to
taping around window-frames and sealing of vents to reduce smoke in Itration.

In contrast, a residence in West Moonah, in Hobart, was found to be extremely leaky to ambient
smoke. The residents in this house had reported they were regularly experiencing high—levels of
smoke. This was puzzling, as earlier monitoring in the general area suggested this was not a high—
smoke area of Tasmania.

Initially a monitor was deployed outside the residence. It was noted the residents verbally reported
smoke on one evening co—inciding with what appeared to be a local plume brie y reaching the in-
strument. Consequently a small sensor was placed inside the house, with the residents’ permission.
Subsequent data showed the inside PM».s was almost identical with the outside PM.5 (Figure 63),
indicating the ambient smoke readily penetrated the house. Not unexpectedly, the smoke inside the
house did not dissipate as rapidly as the outside smoke.

The monitoring at the Beauty Point and West Moonah residences show the unsurprising result that
the penetration of outside smoke into the house can vary from almost zero (Beauty Point) to effec-
tively 100% (West Moonah). It is not clear how to apply a smoke penetration—fraction across Tas-
mania without making a number of (at present) unveri ed assumptions.
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Figure 63: Hour—averaged PM ,.5time-series from a West Moonah residence, winter
2021. Top panel: Ambient (outside) PM 5. Lower panel: Inside PM 5.

EPA Tasmania, February 2025

89



7.3.5 Mean winter PM 2.5, woodheater density and meteorology

EPA Tasmania commissioned a telephone survey in 2011 of approximately 5000 residences to
create a spatial map of woodheater—use across the state. These data were later combined with
Tasmania's BLANKET network PM».5 data for those stations that were included in the survey area

to explore the relation between mean—winter PM,.s and local woodheater numbers. A loose re-
lationship was found, also dependent on meteorological conditions, which was described in the
conference paper "Estimating Tasmanian winter—time population exposure to PM,.5 using a two—
parameter, empirically-based method''3. Two examples, from winters 2015 and 2016 are shown

in Figures 64 and 65. The mean winter PM5.5 is shown for the stations in areas where the wood-
heater surveys were conducted, along with the estimated number of woodheaters within 1 km of the
station. The differences in mean winter PM,.5 at any given station in the different years are almost
certainly mostly due to meteorological effects: In Tasmania winter 2016 was windier and wetter than
winter 2015.

Figure 64: An apparent relation between station mean winter PM 2.5 for 2015 and the
estimated number of woodheaters within 1 km of the station use.

Also a relationship appeared between housing density (from ABS meshblocks) and woodheater use
— in that the fraction of houses using woodheaters decreased as housing density increased. This is
shown in Figure 66) on a linear scale. The same data are shown in Figure 67 but on a log—log plot.

This relationship gives rise to the possibility of combining the mean—winter—PM,.5 —to—nearby—woodheater—
number relation for a given year (e.g. Figure 64 with this woodheater—use—to—housing—density rela-

tion. In practice it is seen that the variations from the mean-relations lead to uncertainties that are
comparable to the size of the quantities to be derived. In other words, while statistically a relation

may exist across the state, the uncertanties in any individual case are large, potentially of the or-

133.L. Innis, Clean Air Society of Australia and New Zealand, Queenstown, New Zealand meeting, 2019.
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Figure 65: An apparent relation between station mean winter PM ».s for 2016 and the
estimated number of woodheaters within 1 km of the station use.

der of 50%. This error estimate was derived from using the relation in Figure 67 to estimate winter
numbers near Tasmanian air stations which were included in the 2011 woodheater survey area — as
in, using the apparent general relation shown in Figure 67, based on the statwide survey, to com-
pare to speci ¢ instances around certain Tasmanian air stations. It is also noted that, for example,
housing density in a some rural towns with known high woodheater use, such as Longford, is com-
parable with suburban areas of Hobart, which have known low rates of woodheater use. Hence the
apparent relation seen in Figure 67, while of interest in some sense, is not of general validity across
the state.

It is noted that other semi—empirical approaches have been explored'#, but so far none have shown
to be general and suf cient validity to feel con dent in applying these statewide.

14e.g. CASANZ 2017, Brisbane: “Deriving spatial maps of mean winter—time PM:s in Launceston: Steps towards par-
ticle population—exposure estimation'.
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Figure 66: An apparent relation between woodheater use (EPA Tasmania) and hous-
ing density (ABS meshblock). Red symbols: Fractional woodheater use derived from
survey data. Blue lines: Uncertainty assuming a poisson—counting error is applica-
ble.

EPA Tasmania, February 2025

92



10° |

107 |

log wooodheater fraction

10t 102 10° 10*
dwellings/km 2

Figure 67: An apperent relation between woodheater use (EPA Tasmania) and hous-
ing density (ABS meshblock) as a log—log plot. It was found however that this is not
signi cant validity to be able to applied to any speci c residential area.
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7.3.6 Bush res and planned—burn smoke

Smoke plumes from medium- to large—sized planned burns and bush res can travel large distances

and cover signi cant areas of the state. Earlier reports in this series have covered examples of

smoke moving across Bass Strait between Victoria and Tasmania, and producing elevated PM..5 concentrations
at times above the NEPM PM.5 calendar—day standard. For populated areas in Tasmania with nearby

air stations it would be possible to estimate population exposure by reference to the PM,.5s measurements.

For locations away from air stations the estimation is considered to be much more dif cult.

There is some information for planned—burn and bush res smoke plumes from satellite observa-
tions. Under clear—sky conditions, or at least for low cloud cover, plumes are often visible in day—
time imagery. Analysis of the thermal infrared channels also allow the detection of “hot—spots' from
going res. These can also be seen in night—time images. The re—radiative-power (FRP) of the
hotspot has sometimes been used as a proxy for the level of smoke production, with the higher the
FRP the greater the amount of smoke produced.

There are however some potential dif culties in interpreting satellite imagery to infer a PM 5.5 concentration.
The visible images show what is in effect a obscuration from the total-column density of smoke par-

ticles, not a mass concentration: That is, the data—product derived from a satellite image leads to a
quantity that is fundamentally distinct from a mass concentration. The vertical extent of the plume is
usually not known, but is inferred such as by reference to meteorological models and assumptions

such as the smoke plume extends to the top of the local mixing layer. This is of particular impor-

tance to Tasmania with it relatively complex and varying topography. A model atmosphere based on

a 3—km grid spacing may not necessarily produce a meaningful mixing layer height when the local
topography has signi cant elevation changes on even smaller horizontal scales.

A further complication is that the presence of a smoke plume on a satellite image does not nec-
essarily mean that the smoke is impacting at ground-level. Figure 68 shows part of the MODIS
Aqua satellite image of southern Tasmania for the afternoon of the 17th of April 2011. Several large
smoke plumes are seen, arising from planned burns. Inferred infrared hotspots are shown as red
polygons, and identify the location of the burns.

A ground-based view of the northern—most burn shown in Figure 68 was obtained by an EPA of-
cer travelling along the highway shown to the north of the burn. This photograph was obtained at
almost the same time as the satellite image. It can be seen that the smoke plume rises vertically
in a strong convection column, before moving horizontally, most likely after cooling and reaching a
height where the plume and air temperatures are similar. Attempting to infer a ground—level smoke
concentration from the satellite image alone may have resulted in an erroneous value.

A similar scenario is shown in Figure 70, which shows the MODIS Agua image for southern Tas-
mania for the afternoon of the 6th of April 2013. Smoke plumes and detected infrared hotspots (red
polygons) are seen from several planned burns to the west of Geeveston (marked with a yellow el-
lipse). A large plume from burns to the north of the image area appears to be reaching to Geeve-
ston, where an air station is located.

A ground-level view of some of the smoke plumes seen in Figure 70 is shown in Figure 71. This
image was taken from the Hart Mountains National Park. As was seen for the previous example,
the smoke from the burns rises in well-de ned convection columns before spreading horizontally at
altitude.

It was noted there is an appearance in Figure 70 of a smoke plume from a burn to the north of the
image reaching to Geeveston. The time—series of PM».5 and PM1g measured at Geeveston station
on the 6th and 7th of April 2013 are shown in the top panel of Figure 72. During the afternoon of

the 6th of April PM».5 levels at Geeveston were low. The increase near 18:00 may indicate some
planned burn smoke had reached the station, but equally this is consistent with the evening wood-
heater smoke levels for this time of year. However, on the morning of the 7th of April PM,.5 increased
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Figure 68: MODIS Aqua image of southern Tasmania for the afternoon of 17 April
2011. Smoke plumes and detected infrared hotspots (red polygons) are seen from
several planned burns.

from approximately 06:00 to reach a peak near 70 gm 3. This would be uncharacteristically high
if it was a woodsmoke signal, given the low levels overnight in calm conditions, but it is consistent
with the arrival of smoke from an overnight smouldering burn reaching the station on a drainage
ow. This smoke—transport mechanism has been seen in the air quality data for Geeveston and in
other areas of Tasmania, and has been well-documented in various analyses. It is noted too that
the satellite image for the morning of the 7th of April, although slightly cloud—-affected, shows no ev-
idence of a smoke plume over Geeveston nor any indication of infrared hotspots from the previous
day's burns. It is likely that the smoke that moves to Geeveston in these conditions is of relatively
limited the vertical extent. Hence, while the concentration is elevated the total column obscuration
will be small, and would be dif cult to see on a satellite image.

There is clearly much to be gained by a careful analysis of these and related satellite datasets. The
above is just to note that the information should be assessed and interpreted with care, and ide-
ally in conjunction with other data sources, including ground—based air station data where available.
The above examples show, however, that inferring ground—level smoke concentrations based on
satellite data and meteorological models alone may be subject to large uncertainties.

There is also scope in exploring the utility of the emerging national smoke—forecasting models (such
as the CSIRO AQFX — the Air Quality forecast model). Typically these are Numerical Weather Pre-
diction (NWP) models coupled with Chemical-Transport Models (CTMs), with input data on re size,
rate of spread, fuel-loads and vegetation types, as well as data for other sources, both natural (e.g.
dust) and anthropogenic (e.g. traf ¢, industry). Data—assimilation schemes that merge model output
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Figure 69: Ground—level view of the northern—most smoke plume visible in Fig-
ure 68. (E. Cox, EPA.)

with data from satellites, ground—based monitoring networks and other sources are under devel-
opment, and may well represent the best—possible approach to bush re and planned—burn smoke
impact estimation.
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Figure 70: MODIS Agua image of southern Tasmania for the afternoon of 06 April

2013. Smoke plumes and detected infrared hotspots (red polygons) are seen from
several planned burns to the west of Geeveston (marked with a yellow ellipse), and
to the east and north of the Hartz Mountains National Park. A smoke plume is also

visible from burns north of the image area.
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Figure 71: Ground—level view of some of the smoke plumes visible in Figure 70, 06
April 2013. (Photograph by B. Heap. Photograph from the ABC News website.)
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Figure 72: Data from the Geeveston air station, 6th and 7th of April 2013. Top panel:
Time—series of 10—minute PM ,5(red) and PM 14 (blue), Lower panel: Meteorological
data. Wind direction is in degrees but divided by 10 to t the plot axis.
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7.4.1 Tasmania—Level 0;: "TLO'

An estimate of PM».5 levels experienced by at least some of Tasmanian's population can be ob-
tained by making the reasonable assumption that the air quality measured at a given station pro-
vides some guidance as to the exposure received by people dwelling within 1 km of the station.
Three of Tasmania's thirty— ve stations (Hobart, Launceston,Devonport) are equiped with reference—
level Low—Volume Air Sampler (LVAS) PM,.5 instruments, as well as with the optical-scatter instru-
ment the DRX DustTrak, that have been calibrated for PM,.5 as woodsmoke. The other thirty—two
stations use calibrated DustTraks. These stations are located in communities, small— to medium—
sized towns, and also in the larger population centres. In this sense they sample a range of popula-
tion densities and conditions.

The ABS meshblock data were loaded into the QGIS program, and 1 km radius buffers were con-

structed around each Tasmanian air station. Meshblocks that fell wholly within these buffers were

selected. A visual illustration is of this is shown in Figure 73. The number of residents in these wholly—
enclosed meshblocks was found for each station. These residents are assumed to receive a PM».5 exposure
equal to the PMa.s measured at the station. These data are found for each station, and a probability

density function (pdf) is constructed using the data across the network, showing the fraction (proba-

bility) of the sampled population that experiences a given PMa.5 .

This approach also has signi cant shortcomings as a statement of population exposure. Several
issues will be brie y noted here:

* Itis well-documented from the extensive smoke—measurement surveys that winter—time smoke
levels in Tasmania can show consistent and substantial spatial variation on kilometre and
sub—kilometre scales (see Figure 47).

« Itis also known, as stated earlier, that very signi cantly and locally degraded air quality can
result from just one woodheater.

» People residing within the buffer do not spend all their time at home.

» The fraction of ambient pollution that enters any given home is not easy to determine without
direct measurement.

» The proportion of Tasmanian's who reside within 1 km of an air station is small, at approxi-
mately 7%. Hence most of the population of the state is not directly included in this method.

Clearly the resulting pdfs should be looked on as an estimate of the distribution of the levels of am-
bient PM,.5 as experienced by different cohorts of Tasmanians, and only form a crude estimate of
total population exposure assuming ambient levels are similar across Tasmania, and are applicable
to household interiors.

Figures 74 and 75 show the resulting pdfs for winters 2016 and 2017 as derived by the above "TLO'
method. Winter 2016 was a windier and wetter season than typically experienced, and smoke levels
at the time were noted to be lower than usual. This is also easily seen when comparing the pdfs:

In winter 2016 the distribution of PM,.5 in the pdf is clearly shifted to lower PM».5 levels relative to
winter 2017.
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Figure 73: ABS Meshblock boundaries (dark blue polygons) that fall wholly within a
1 km radius buffer (ligjht green circle) centred on the Latrobe (Tasmania) air station.
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Figure 74: Probability Density Function (pdf) of PM .5 and residential exposure within
1 km of Tasmania's air stations for winter 2016. Winter 2016 in Tasmania was a
windier and wetter season than typically experienced.
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TLO: Tasmanian air stations 1-km vicinity: 2017

0.6
Total Pop included is 32250
PM, 5 jpercentiles ( ng m3); 25th = 4.8, 50th = 8.7, 75th = 14.3, 95th = 22.1

0.5

0.4
2z
g

S 03
<
a

0.2

0.1

0

0 3 6 9 12 15 18 21 24 27

Winter PM, g

Figure 75: Probability Density Function (pdf) of PM  ,.5 and residential exposure within
1 km of Tasmania's air stations for winter 2017.
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7.4.2 Tasmania—Level 1; "TL1'

Further work is in progress to develop the method ("TL1') to include the spatial information from the
winter—time smoke measurement surveys, and hence to sample a much larger fraction of Tasma-
nia's population. Data are available for Launceston for this work, and for a number of towns. Some
data exist for Hobart that would allow a preliminary determination, but ideally further surveys, and
xed-station measurements, will be incorporated into this.

Figure 76 shows the TLO pdf of PM,.5 derived using data from Tasmania's air stations for winter
2019. Add comments

TLO: Tasmanian air stations 1-km vicinity: 2019
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Figure 76: Probability Density Function (pdf) of PM .5 and residential exposure within
1 km of Tasmania's air stations for winter cyear.

Figure 77 shows the time—series of the PM».5 25th, 50th, 75th and 95th percentiles, and mean val-
ues, derived from the TLO winter pdfs, for the years 2010 to 2020 inclusive. The population within
1 km of an air station at each year (based on 2016 ABS data). The number of air stations has in-
creased over time, with large increases between winters 2012 and 2013, and again between win-
ters 2015 and 2016 (see Table 25). The number of residents within one kilometre of an air station
consequently increases over time as well. This increase in stations (and hence the increase in the
number of people included in the analysis) complicates the interpretation of these data, but certain
aspects such as the lower PM,.5 values in winter 2016 are apparent.
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Percentiles of winter PM , ¢ "ambient exposure’ within 1 km of Tasmania's air stations
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Figure 77: Time series of PM 5.5 percentiles and mean values derived from the Prob-
ability Density Function (pdf) of PM  ,.5 and residence within 1 km of Tasmania's air
stations for winters 2010-2020.

8 BLANKET air network

In 2009 the Environment Division of the Department of Environment, Parks, Heritage and the Arts
(DEPHA), now EPA Tasmania of the Department of Primary Industries, Parks, Water and Environ-
ment (DPIPWE), commenced the establishment of a regional network of air monitoring stations to
determine the effects of forestry and agricultural burning, domestic wood-heating, and other smoke-
generating activities on air pollution levels over a representative sample of the state.

This network — the Base-Line Air Network of EPA Tasmania (BLANKET) — at mid-2017 consisted
of 35 stations equipped with optical particle (DRX dustrak) and meteorological instruments. The
growth of the network is summarised in Table 25.

The locations of the BLANKET air monitoring stations are shown in Figure 78. Real-time indicative
PMs1o, PM>.5, and meteorological data from each station in the BLANKET network are available on
the EPA Tasmania's website through the real-time air data web page.

In autumn 2014 a temporary, solar—powered, BLANKET station was deployed for several months

at Penguin on the northwest coast for the planned burn season. This station was relocated to Ul-
verstone residential area in early winter 2014, and then was deployed at Poatina, central north, in
November 2014.

The BLANKET stations are located near communities that can be and have been affected by smoke
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Figure 78: Image from the EPA website showing the real-time PM 10and PM,.5 data
from the BLANKET network, mid 2014.
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Table 25 : The growth of the BLANKET network illustrated by the number of stations

operating at the end of the given year.

End of year | No. of operating
BLANKET stations
2009 9
2010 18
2011 19
2012 22
2013 28
2014 30
2015 30
2016 34

from planned burn operations, and provide air quality monitoring over a large proportion of Tasma-
nia. These stations have signi cantly improved knowledge of smoke transport over Tasmania, and

provide valuable insights into winter wood smoke levels (from domestic heating) in several of the

smaller Tasmanian communities. Details of the instrumentation and results of analysis of the net-

work data are presented in reports available at EPA Tasmania BLANKET reports.

The increased level of monitoring provided by BLANKET has shown that poor winter-time air quality
occurs in many Tasmanian towns and communities. Table 26 below shows the number of days with
day-averaged PM,.5 above the 24—hour NEPM standard for selected BLANKET stations for recent
winter seasons. A number of stations are consistently recording signi cantly poorer air quality than
measured at Launceston or Hobart. It is also noted that not all Tasmanian towns have been sam-

pled to date.
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Station name 2015 2016 2017 2018 2019
No. Mean No. Mean No. Mean No. Mean No. Mean
days| gm 3 |days| gm 3 |days| gm % |days| gm % |days| gm 3

Bream Creek 0 2.0 0 2.1 0 2.4 0 4.4 1 4.3
Campbell Town 0 7.3 0 7.4 2 10.7 1 9.3 0 8.7
Cygnet - - 0 4.0 0 5.1 0 4.8 0 3.8
Deloraine - - 5 11.0 13 14.0 12 12.5 3 10.4
Derby 0 3.8 0 29 0 4.8 0 4.3 0 3.9
Devonport 0 8.0 0 6.1 0 8.6 1 7.8 1 8.3
Emu River [Burnie] 0 2.1 0 1.7 0 2.1 0 2.2 0 1.9
Exeter 0 4.1 3 6.6 0 3.8 0 3.9 0 3.8
Fingal 0 3.6 0 2.9 0 3.3 0 2.9 0 2.3
George Town 0 4.2 0 5.3 1 6.1 0 5.4 0 5.4
Geeveston 28 15.5 16 12.6 16 15.6 15 13.2 8 10.2
Glenorchy - - 1 7.3 1 7.8 1 6.6 0 5.4
Gretna 1 4.2 0 3.3 0 4.0 0 3.1 0 3.0
Hadspen 39 19.5 18 11.9 43 21.1 37 18.1 31 17.2
Hobart 2 7.7 1 5.4 0 5.9 1 5.6 0 4.3
Huonville 5 10.5 2 9.9 0 10.9 1 8.3 0 6.9
Judbury 0 1.8 0 1.4 0 1.8 0 1.7 0 1.6
Lilydale 0 6.7 0 6.4 0 8.2 0 6.7 0 6.7
Longford 38 20.1 30 16.6 40 21.6 45 22.0 34 175
Mornington 0 3.8 1 3.1 2 4.3 0 35 0 2.7
New Norfolk 41 19.2 33 16.7 46 22.1 27 16.6 17 13.0
QOatlands - - 2 9.2 1 9.4 1 9.2 1 8.2
Perth 36 17.8 31 15.8 37 20.1 30 16.9 11 10.6
Scottsdale 0 2.1 1 9.8 15 15.5 6 11.1 2 104
Shef eld 1 5.4 0 3.6 0 5.3 2 6.4 3 7.1
St Helens 0 1.6 0 1.8 0 1.8 1 2.4 0 1.6
South Launceston 19 12.2 4 8.2 9 12.7 4 9.7 3 9.0
Smithton 0 5.8 0 4.9 0 7.0 0 6.9 0 3.8
Launceston 15 12.1 3 9.1 13 14.1 1 8.0 0 7.8
Triabunna - - 0 7.0 11 13.6 13 11.7 0 5.2
Westbury 23 14.7 8 11.8 15 15.2 19 14.9 20 13.9
West Ulverstone 0 4.4 0 4.0 0 4.7 0 4.5 1 4.3
Wynyard 0 8.3 1 9.7 4 11.7 0 8.2 1 8.3

Table 26 : Summary data for winter (May—August) for Tasmanian BLANKET sta-
tions, giving for the stated year, the number of calendar days with day—averaged
PM,.s above the NEPM standard of 25 gm 2, and the mean PM ,5(in gm 2) for
winter. The Devonport, Hobart and Launceston data given here are from BLANKET
instruments at these sites. Notes: South Launceston commenced July 2010. New
Norfolk commenced August 2012. Perth commenced mid-May 2013. Deloraine op-
erational February 2013—July 2014, then July 2016 onwards. Oatlands, Glenorchy,
Triabunna and Cygnet commenced mid 2016.
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A Non-NEPM monitoring in Tasmania

The George Town Air Monitoring Station (GAMS), which was established in July 2007 in partnership
with the local heavy industries, has been monitoring PM1g, PM2.5s and levels of SO, and NOy using
Low Volume Air Samplers and gas analysers respectively. In late 2012 the EPA Tasmania signi -
cantly reduced its resource contribution to the operation of GAMS.

B Monitoring regions

B.1.1 Region Boundaries

The extent to which pollutants emitted in a given area can impact on air quality elsewhere depends
on a number of factors, including topography, meteorology and the chemical and physical properties
of the pollutants. The term “airshed' is commonly used to refer to an area that is de ned by natural
or topographic features affecting air quality.

In the case of a secondary pollutant (i.e. one that is formed by chemical reactions in the atmosphere,
rather than being directly emitted, e.g. O3), the airshed may extend relatively large distances from
the city centre. However, for a pollutant such as PMjgin winter, the extent of in uence may be more
localised and perhaps con ned to areas sharing common nocturnal-drainage air ows.

For the purpose of the Measure, the Hobart Region boundaries shown by the gure extent may be
taken to be de ned by the south-west corner (Easting 500,000; Northing 521,000) and the north-
east corner (Easting 550,000; Northing 5290,000) using Australian Map Grid (AMG) co-oordinates.

B.1.2 Population and Topography

The population density and topography for the Hobart Region are presented in Figure 79. The city
of Hobart is located on the narrow coastal plain of the Derwent valley, anked by a complex terrain
of hills and mountain ranges. The majority of the region's population of 216980 (ABS, 2011) reside
within a 10 kilometre radius of the Central Business District (CBD) as illustrated in Figure 13, with
signi cant satellite urban centres at Kingston-Blackmans Bay to the south (pop 35,000), and both
Bridgewater-Gagebrook (pop. 15700) and New Norfolk (pop. 6800) to the north.

B.1.3 Meteorology

The prevailing wind direction across Tasmania is northwest, strongly modi ed by the complex moun-
tainous terrain surrounding the Derwent valley. The city often experiences unstable frontal condi-
tions in late winter through early summer (July-Dec) and typically more stable anti—cyclonic condi-
tions for the remainder of the year (Jan-June). During these latter periods, the wind ows are dom-
inated by the katabatic drainage winds owing down the Derwent Valley during the night and early
mornings, and a south-easterly sea breeze on warm afternoons. In clear, calm autumn and win-

ter weather, relatively high levels of locally generated air pollution can be trapped in hollows and
basins.
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Figure 79: Map of the Hobart Region, showing the Population Density, Topography
and the location of the New Town NEPM Air Monitoring Station. (The Prince of Wales
Bay Air Station was closed in mid-2006 when the New Town station commenced
operation.) The locations of the BLANKET stations at New Norfolk (NN), Glenorchy
(GO), Mornington (MT) and Huonville (HV) are also shown.
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B.1.4 Hobart: New Town Performance and Trend station

The Performance and Trend air monitoring station for Hobart was established in June 2000 at the
Prince of Wales Bay sports eld, approximately 6 km WNW of the Hobart CBD in the northern sub-
urb of Glenorchy. In May 2006, following the review of the Tasmanian Air Monitoring Plan in 2005,
a new Performance and Trend air monitoring station was established 2.5 km closer to the CBD at a
more representative site in New Town in May 2006 (Figure 79).

The primary Hobart Performance and Trend Monitoring Station in New Town is on land leased by
the Hockey Association of Tasmania, some 2.5 km SSE of the original Prince of Wales station. The
new station incorporates a PM1g TEOM, plus an Andersen RAAS low volume sampler for PM».5, as
well as one 8520 DustTrak™ and two 8533 DRX DustTrak'™ particle counters for continuous in-
dicative monitoring of particle concentrations. The choice of this site was supported by TAPM mod-
elling of the greater Hobart airshed, which predicts elevated smoke concentrations in the areas illus-
trated in Figure 80.

The following instruments operated at the New Town station in 2019:

» PMygvia a Andersen RAAS™ |ow volume air sampler (LVAS) with a Size Selective Inlet (SSI),
according to AS 3580.9.9 :2006.

« PM,.5s measured by second Andersen RAAS™ low volume air sampler (LVAS), with a SSI
and Very Sharp Cut Cyclone (VSCC) according to AS 3580.9.10-2006, sampled every day.

* PMjyoby a TEOM instrument with and SSI.
* PM..svia a second TEOM with an SSI and VSCC.

* Two DRX DustTrak instruments for indicative real-time PMjgand PMy5.
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Figure 80: Results of preliminary modelling of maximum 24 hour average

PM;q concentrations in the Hobart region, showing indicative "hot—spots' (in red) for
particles. The black square and diamond symbols respectively represent the loca-
tions of the current New Town and former Prince of Wales Bay air monitoring sta-

tion.
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B.2.1 Region Boundaries

Launceston and the Tamar Valley as a whole have been well studied in terms of the meteorology
and atmospheric dispersion of the region. Results of three-dimensional atmospheric dispersion
modelling reported for the Tamar Valley Airshed Study (DELM, 1995), have indicated that emissions
from heavy industry at Bell Bay, some 40 kilometres north-west of Launceston, may occasionally
have an in uence on air quality in Launceston under unfavourable weather conditions.

For the purpose of the Measure, the Launceston Region boundaries are de ned as presented in
Figure 3 and cover an area approximately 40 kilometres wide and 60 kilometres long. This area has
been selected for consistency with the Tamar Valley Airshed Study (DELM, 1995). Although there

is no functional purpose served in exactly de ning the boundary AMG co-ordinates, these may be
taken to be de ned by the south—-most corner (Easting 501,250; Northing 5,389,750) and the north-
most corner (Easting 498,750; Northing 5,467,250).

B.2.2 Population and Topography

The population density and topography of the Launceston Region is presented in Figure 81.

The total population of the Launceston Region as de ned in the Air Monitoring Plan for Tasmania,
and illustrated in Figure 15, is approximately 106,153 (ABS, 2011). The city of Launceston is lo-
cated on the upper reaches of the Tamar River, in a well-de ned valley that extends some 50 kilo-
metres north to Bass Strait. The valley axis is mostly aligned in a north-west to south-east orienta-
tion and is anked by hills that reach elevations of up to 400 m.

Most of Launceston's urban population of 64,000 is located within approximately ve kilometres of
the city centre, with the highest densities located south-east of the city centre, and signi cant den-
sities on the banks of the Tamar River to the north and north-west of the city. George Town, near
the mouth of the Tamar river, is the second largest urban centre in the region with a population of
6,700. While the population of George Town is below the threshold for the installation of an ambient
air monitoring station under the Air NEPM, an industry—government funded air monitoring station
has been operating on the southern edge of George Town since July 2007.

The PMa.5 and PMjglevels in the Launceston region are also monitored by BLANKET stations (using
optical particle counters) at an urban site at South Launceston, at Exeter in the middle Tamar, and
on the outskirts of Lilydale (north-east of Launceston) and at Hadspen, Longford and Perth to the
south of Launceston, and at Westbury and Deloraine to the west. The data from these non—-NEPM
stations are of interest as they provide additional information on air quality in the greater Launces-
ton region.

B.2.3 Meteorology

The prevailing winds tend to be north—westerly all year round in Launceston, with atmospheric calm
conditions reported to be most frequent in the autumn and winter months (Power, 2000).

Available data for the Launceston region clearly indicate that high concentrations of particles are
frequently associated with light winds and highly stable atmospheric conditions. Moreover, because
of night-time ground radiative cooling and the formation of drainage ows, relatively high pollutant
concentrations are likely to be found in topographic hollows and basins, and on low-lying land.
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Figure 81: Map of Launceston Region showing the population density, topography
and the location of Air Monitoring Stations, including the Air NEPM monitoring sta-
tion at Ti Tree Bend. The locations of the BLANKET stations at Exeter, George Town,
Lilydale, South Launceston, Hadspen, Perth, Longford, Westbury and Deloraine are
also shown
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B.2.4 Launceston: Ti Tree Bend Performance and Trend station

Seasonal PMjo measurements using a High Volume Air Sampler were rst collected at Ti Tree Bend
in 1992, with year—round sampling from 1997. The station is located at the Launceston Council
Waste Water Treatment Plant on the Tamar River. Initially the station was 170 metres east of the
BoM Ti Tree Bend Weather Station. In December 2008 the air station was moved a further 200 me-
tres north-east to a more isolated location away from heavy vehicle traf ¢ to avoid local dust con-
tamination. The station was upgraded in March 2002 with the installation of a PM1o TEOM, a per-
manent station building in 2004, and the installation of Andersen RAAS™ Low Volume Air Sam-
plers (LVAS) for PM2.5 and PM;gin August 2005. The following instruments operated at the Ti Tree
Bend station in 2019.

» PM;pomeasured by Andersen RAAS low volume air sampler (LVAS), according to AS 3580.9.9
:2006, sampled every day.

» PM2.s measured by Andersen RAAS low volume air sampler (LVAS), according to AS 3580.9.10-
2006, sampled every day.

* PMyqvia collocated TEOM direct-reading instrument.

* PM,.5via collocated TEOM with an SSI and VSCC.

DustTrak DRX for real-time indicative PMy.5 and PMyg.

B.3.1 Region Boundaries

The extent of the Devonport airshed is not well de ned, as the limited availability of detailed mete-
orological data has made it dif cult to develop comprehensive atmospheric dispersion models for
the Region. For the purpose of the Measure, the Devonport Region boundaries are de ned as pre-
sented in Figure 82. Although there is no functional purpose served in exactly de ning the bound-
ary AGM co-ordinates, these may be taken to be taken as shown by the gure extent and de ned
by the south-west corner (Easting 441 000; Northing 5430 000) and the north-east corner (Easting
454 000; Northing 5444 000).

B.3.2 Population and Topography

The population density and topography for the Devonport Region are presented in Figure 82. The
majority of the population resides within approximately a 5 km radius of the CBD. In total, the popu-
lation of the Devonport Region as de ned in the Air Monitoring Plan for Tasmania is approximately
33,500 (ABS 2006).

Devonport is located in a shallow coastal plain on the banks of the Mersey River. The Mersey River
connects the town of Latrobe with Devonport.

B.3.3 Meteorology

Westerly winds tend to prevail in the Devonport Region, with atmospheric calm conditions most fre-
guent in autumn and winter.

Strongly stable atmospheric conditions in Devonport are normally associated with southerly, south—
easterly or easterly winds draining out of the Valley. This is especially evident in winter.
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Figure 82: Map of Devonport Region Including Population Density and Topography.
The location of the Devonport air station is indicated.
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Figure 83: Satellite image (from Google Earth) of Devonport showing the location of
the air monitoring station.

B.3.4 Devonport: Valley Road TAFE Performance and Trend station

A campaign monitoring programme for particles at the Devonport High School in 2003 con rmed
that central Devonport experienced elevated levels of PM1g air pollution during the winter months,
which could exceed the 50 g m 2 Air NEPM 24-hr standard under calm atmospheric conditions.
Plans to install a permanent monitoring station at the grounds of the Devonport High School proved
to be impractical, and after negotiations with owners of alternative sites, the Devonport NEPM Per-
formance and Trend station was established in the grounds of the Devonport TAFE in late 2012 (see
Figure 83).

The following instruments operated at the Devonport station in 2019:
» PM2.s measured by sequential Low Volume Air Sampler (LVAS), according to AS 3580.9.10:20086,
sampled every day.

* PM;pmeasured by sequential Low Volume Air Sampler (LVAS), according to AS 3580.9.9
:2006, sampled every day.

PM,.5 and PM1q via collocated TEOM direct-reading instruments. (PMjg according to AS3580.9.8:2008.)

DustTrak DRX for real-time indicative PMy.5 and PMyg.

For completeness a brief description of the locations of the BLANKET stations is given here.

» Bream Creek - (Operational: July 2014 -)
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Latitude: -42.819, Longitude: 147.8167.
The station is located in the Bream Creek Showgrounds on Marion Bay Road, near Copping.
The housing density is very low in this rural area.

* Bryn Estyn - (Operational: Feb 2010 - Feb 2013)
Latitude: -42.768, Longitude: 147.022
Bryn Estyn station was established at a water treatment plant a few kilometres up stream of
New Norfolk, on the Derwent River. It received smoke from planned burns in forestry areas to
the west.

The station was closed after the New Norfolk station was established in late 2012.

 Carrick - (Operational: 2010 - 2013)
Latitude: -41.527, Longitude: 147.017
The station was located at the Carrick waster water treatment plant on the Meander Valley
Highway. It was approximately 300 m from the nearest residence. The station was closed in
early 2013 when the station at Hadspen (several kilometres to the east) was established.

« Campbell Town - (Operational: September 2012 -)
Latitude: -41.928, Longitude: 147.4911
The station is located in a works depot in Campbell Town. Winter woodsmoke levels in the
town are moderate. The overall population and housing density is relatively low. A few brief
Travel BLANKET surveys have been conducted in the area. There is some smoke from agri-
cultural activities at times.

» Clearys Gates - (Operational: 2010 - 2012)
Latitude: -42.863, Longitude: 147.315
The Clearys Gates station was chosen as a roadside location. It was only a few metres from
the Brooker Highway in one of Tasmania's busiest roads. The station was located in a coun-
cil works depot about 2.5 km north of the Hobart CBD. There is a residential area across the
highway. The station recorded moderate levels of winter woodsmoke, but lower than at the
New town station approximately 800 m away to the north. Clearys Gates was at a higher ele-
vation than New Town, which probably has a bearing on this.

Analysis of the Clearys Gates data showed no evidence for elevated PM,.5 from traf ¢ move-
ments, but a morning and afternoon peak in the coarse fraction of PMjg (i.e. particles from 2.5
to 10 m) was seen at times.

» Cygnet - (Operational: 2016 -)
Latitude: -43.1587, Longitude: 147.0723
Cygnet station is about 700 metres from the town centre, and about 20 metres higher than the
central shopping area. Cygnet is a relatively spread-out town, of low total population. Winter
woodsmoke levels have generally been low. Some planned burn smoke from the forestry ar-
eas to the west of the Huon River reaches the station at times.

 Deloraine - (Operational: Feb 2013—-July 2014, July 2016 -)
Latitude: -41.522, Longitude: 146.660
Deloraine station is located in the council works depot in Deloraine. The station was removed
in July 2014 but reinstalled in July 2016. Deloraine experiences high winter smoke levels. A
number of Travel BLANKET surveys have been conducted. Smoke appears to be concen-
trated in some of the local gullies due to the in ow of air in katabatic movements. There is a
drainage ow down the Meander River which can to an extent * ush' the immediate vicinity of
the station near midnight.

» Derby - (Operational: May 2009 -)
Latitude: -41.150, Longitude: 147.804
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The station is located at the southern end of the small town of Derby, north-east Tasmania.
The town is located in a narrow valley of the Ringarooma river that runs approximately north-
to-south. The valley appear largely isolated from synoptic wind systems. Instead, there is
often a southward wind during the day, which is replaced a northward wind at night which is
driven by a katabatic ow down the gully of the "Cascades Rivulet'. The consequence is that
the station is largely in a ow of clean air at night in winter, while in the town itself, only a few
hundred metres away, winter time woodsmoke levels have been measured to be very high
during some surveys.

» Devonport - (Operational: November 2013 -)
Latitude: -41.185, Longitude: 146.345
Devonport station is a NEPM reference station located in the grounds of the Devonport TAFE
in Valley Road. The site was chosen after some brief car-based surveys are being reasonably
representative of winter woodsmoke levels. Winter smoke levels are moderate. There is anec-
dotal evidence that woodheater use is greater and smoke levels are higher in East Devonport,
but this has not been con rmed.

Emu River - (Operational: February 2010 -)

Latitude: -41.1081, Longitude: 145.882

Emu River station is located in a rural area approximately 6 km south of Burnie. There are
very few houses in the vicinity. The area experiences marked katabatic ows during the cooler
weather. These winds can entrain smoke from planned burns to the south and transport smoke
to Burnie.

» Exeter - (February 2010 -)
Latitude: -41.306, Longitude: 146.951
Exeter station is located in the grounds of the 'Tresca’ community house on the outskirts of
the town. The residential density is low, and winter woodsmoke is also low. The station does
receive smoke from Launceston that has moved down the Tamar river at night in a katabatic
ow. This usually occurs in the late morning when the katabatic ow starts to break down and
can continue into the early afternoon.

* Fingal - (Operational: May 2009 - )
Latitude: -41.643, Longitude: 147.981
Fingal station is located at a council depot on the outskirts of the town. The town has a very
low housing density and low total population. There is an active coal mine a few kilometres
from the station. Possibly some elevated PMjgis seen due to fugitive dust at times. Winter
woodsmoke levels are measured to be low. The station is in the large east-west valley of the
South Esk river and can be impacted from planned burns in the general area.

» George Town - (Operational: 2013 -)
Latitude: -41.110, Longitude: 146.836
George Town station is located on the southern edge of George Town. A heavy industrial area
(including two smelters) is located several kilometres south of the station. The main air sta-
tion at this site includes gas analysers and uorine monitors. The BLANKET instrumentation
is housed in the station enclosure. Winter woodsmoke levels appear low to moderate, which
is likely to be due to the coastal location and associated winds, as woodheater use appears
common in the town.

» Geeveston - (Operational: 2010 -)
Latitude: -43.169, Longitude: 146.927
Geeveston is a small town (pop 300) in the Huon Valley, south of Hobart. There is large—
scale forestry activity to the west of the town. Smoke from planned forestry burns can reach
the town in autumn (and sometimes in spring).
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Geeveston also experiences very poor winter time air quality due to smoke from residential
heating. Approximately 60% of the towns 150 residences use woodheating as their primary
heating source. The town in located in a valley and is surrounded by higher ground in most
directions. Cold air drains into the valley. Temperature inversions form. Smoke dispersion is
poor. Typically 20 to 40 PM,.5 exceedences are recorded each winter. A number of smoke sur-
veys have been conducted here.

» Glenorchy - (Operational: mid 2016 - )
Latitude: -42.842, Longitude: 147.271
The station is in a council depot surrounded by residential areas in the northern suburbs of
Hobart. Typical winter smoke levels are moderate. A few smoke surveys have been conducted
on the general area.

» Gretnha - (Operational: February 2010 -)
Latitude: -42.683, Longitude: 146.93 6
Gretna station is located in the mid Derwent Valley, away from any residential areas. It was
sited to monitor planned burn smoke moving down the Derwent towards more populated ar-
eas.

» Hadspen - (Operational: February 2013 -)
Latitude: -41.503, Longitude: 147.067
Hadspen is one of the “satellite’ towns to the south of Launceston. The town is in a valley
formed by the junction of the Meander and South Esk rivers, and is surrounded by high ground.
Woodheater use is high. Frosts are common in winter. Winter smoke levels are very high. A
number of smoke surveys have been conducted.

» Hobart - (Operational: 2010 -)
Latitude: -42.855, Longitude: 147.315
The Hobart (New Town) station is one of Tasmania's NEPM stations. Winter smoke levels are
moderate, sometimes higher. The station often appears to be ' ushed' from late in the night
(say 11 pm or so) due to a down-valley katabatic ow in the Derwent.

* Huonville - (Operational: November 2009 -)
Latitude: -43.032, Longitude: 147.051
The Huonville station is located in a council depot near the town centre. Smoke from forestry
planned burns can reach the town in autumn. Woodheater use is high. The town is located
in a broad valley. Cold weather and inversions are common in winter. Winter smoke levels
are moderate to high. The town is growing with new residential areas being developed, par-
ticularly in the separate settlement of Ranalagh about 2 km to the north-west. Some smoke
surveys have been conducted in the town and surrounds.

» Judbury - (Operational: November 2009 -)
Latitude: -43.009, Longitude: 146.944
Judbury station is approximately 9 km upstream of Huonville, on the Huon River. Itis in a very
rural location. It was selected to provide ‘early warning' of smoke moving down the Huon Val-
ley from forestry planned burns to the west.

 Latrobe - (Operational: May 2018 -)
Latitude: -41.238, Longitude: 146.420
This newly established station is at the swimming pool at Latrobe, a moderately sized town to
the south of Devonport. A single smoke survey in July 2011 measured high smoke levels in
the town. In 2018 resources allowed a station to be deployed for 2018 winter.

* Lilydale - (Operational: May 2009 - )
Latitude: -41.242, Longitude: 147.214 Lilydale station is approximately 1 km north of the town,
in a broad valley. In winter a katabatic ow from higher ground to the south of Lilydale moves
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air (and smoke) from the town to the station. Winter smoke levels at the station are moderate,
and are likely to be higher in the town itself.

» Longford - (Operational: February 2013 -)
Latitude: -41.602, Longitude: 147.119 Longford station was established in early 2013 after
some earlier smoke surveys found very high smoke levels on calm, cold winter nights. The
station is near the residential centre of the town, and is in a small reserve surrounded by houses.
Longford is also becoming a satellite town for Launceston. Woodheater use is high. Winter
smoke levels are very high, with up to 50 PM..5 exceedences in a winter. The town is located
in a broad plain adjacent to the Macquarie River. It is possible that that strong temperature in-
versions form over the town due to rapid radiative heat loss after sunset which traps smoke -
but this is not con rmed at present.

* Mornington - (Operational: June 2013 -)
Latitude: -42.8608, Longitude: 147.404 The Mornington station was the rst of two (currently)
solar-powered stations (‘Solar BLANKET"). It was installed at the EPA Mornington depot (east-
ern shore of the river in Hobart) as a trial of the technology, and has remained there. It is in
a light industrial area, removed from residences. Winter woodsmoke levels are generally low.
A kilometre closer to town woodsmoke levels are likely to be higher. The station measures
planned burn smoke at times, as well as - on occasions - smoke from further upstream in Ho-
bart that is brought down on a strong katabatic ow.

» New Norfolk - (Operational: August 2012 -)
Latitude: -42.776, Longitude: 147.054
New Norfolk station was established in 2012 after earlier smoke surveys has found high winter
time levels in parts of the town The station is at the Inland Fisheries site on Back River Road,
across the Derwent River from the central retail and business area of New Norfolk. Wood-
heater use is high. The winter meteorology is dominated by a down ow wind in the Derwent
Valley. Temperature inversions form, and there is often fog. There is movement of smoke and
air from the residential area to the north and north-west of the station. Typically winter smoke
levels are very high, with up to 50 PM,.5 exceedences in the winter season. The survey data
indicate that smoke levels in the residential areas are likely to be higher than are recorded at
the station.

The station also receives planned burn smoke moving down the Derwent during the autumn
burning season.

» Qatlands - (Operational: mid 2016 -)
Latitude: -42.300, Longitude: 147.372
Oatlands station is located centrally in the town, which is itself in the Southern Midlands of
Tasmania, in an agricultural area. Winter smoke surveys indicated moderate to high smoke
levels were present. The data to hand indicate that moderate winter smoke levels are com-
mon.

» Penguin - (Operational: March - June 2014 only -)
Latitude: -41.120, Longitude: 146.066 This was a temporary deployment of a solar-BLANKET
to the north-west coastal town of Penguin for the 2014 autumn burning season. (The station
was moved to Ulverstone for winter 2014, then to Poatina in late 2014, then to Latrobe in early
winter 2018.)

» Perth - (Operational: May 2013 -)
Latitude': -41.572, Longitude: 147.174
Perth station was established after earlier smoke surveys indicated high winter smoke levels
could be present. The station is located on a Northern Midlands Council property near the
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residential centre of the town. Perth is developing into a satellite town for Launceston. Wood-
heater use is high, and cold calm weather occurs in winter. Measured smoke levels are very
high, comparable to Hadspen and Longford.

* Poatina - (Operational: November 2014 - May 2018 )
Latitude: -41.787, Longitude: 146.988 Poatina station was located in an agricultural area,
on the plain below Poatina proper, just off the eastern edge of the escarpment known as the
Western Tiers. The solar-BLANKET station was deployed here in late 2014 to provide a mid-
Tasmanian smoke monitor and to look at the effect of air movement along the Tier face, both
for smoke transport and to investigate the anecdotal reports of Fohn winds. The deployment
was initially only intended for 12 months but it remained until March 2018.

» Queenstown - (Operational: March 2018 -)
Latitude: -42.082, Longitude: 145.553
This is a newly deployed station. Queenstown is located in a very narrow valley. A single smoke
survey in winter 2013 found moderate to high smoke levels. The station is located about 300 m
south=west of the town centre.

» Scottsdale - (Operational: 2009 -)
2010 - 2016 Feb 26 : Latitude: -41.174, Longitude: 147.497
2016 Feb 26 on : Latitude: -41.157, Longitude: 147.514
The Scottsdale station was initially at the Saliers Hill water treatment plant, about 2 km south-
west of the town centre. In this location it measured planned burn smoke (and bush re smoke)
but did not record winter-time woodheater smoke.

A temporary station was installed in a backyard of a Scottsdale residence in late winter 2012,
and recorded very high smoke levels. A single smoke survey at that time also showed high
smoke across the town.

Plans were made at that time to move the station into the town. Eventually this was achieved
in early 2016. Winter smoke levels at the town—site are moderate to high.

» Shef eld - (Operational: March 2010 -)
Latitude: -41.394, Longitude: 146.338
The Shef eld station is located at a waste water treatment plant about 1.5 km southeast of
the town centre. Although the station is not near any residential areas the prevailing north-
west winds transport winter-time woodheater smoke from the town to the station under some
conditions.

» St Helens - (Operational: May 2009 -)
Latitude: -41.306, Longitude: 148.219
St Helens station is located at a water treatment plant approximately 3 km from the town cen-
tre, and at a somewhat greater altitude. It does not receive winter woodsmoke from the town.
Woodsmoke levels in St Helens in winter are not known.

« South Launceston - SL (Operational:July 2010 - ) Latitude: -41.444, Longitude: 147.148
The South Launceston station was established at a water supply reserve, just off High Street
in East Launceston, as part of an air toxics study, following anecdotal reports that the general
area was smoky in winter. After the air toxics study was completed the station remained on
site and was incorporated fully into the BLANKET network. The local area is an older suburb
with a generally high-density residential setting comprising in the main of separate dwellings
on small allotments. From phone surveys it appears that around one-sixth to one- fth of dwellings
in the area use wood as their primary home heating source. Winter-time smoke levels are
moderately high, and are on average comparable to the main Launceston station at Ti Tree
Bend.
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South Launceston station is located on a approximately north-south ridge between Newstead

on the east and South Launceston on the west. There was some evidence from smoke sur-

veys in 2012 that smoke levels were often higher on the lower ground on either side of the

ridge. More comprehensive smoke surveys of Launceston were conducted in winter 2015 and

2017. These largely con rmed the earlier nding and also provided a crude (kilometre—scale)

map of mean winter smoke levels over Launceston. (See the report: Deriving spatial maps of

mean winter—time PM,.5in Launceston: Steps towards particle population-exposure estima-

tion

- https://epa.tas.gov.au/epa/air/monitoring-air-pollution/real-time-air-quality-data-for-tasmania/blanket-
reports )

» Smithton - (Operational: March 2011 -)
Latitude: -40.851, Longitude: 145.133
Smithton station is located on the fringe of the residential area approximately 1 km south east
of the town centre, and also at a slightly greater elevation. Winter woodsmoke levels are gen-
erally low, but may be higher in the more central residential areas. The station has recorded
both planned burn and bush re smoke.

» Ti Tree Bend (Launceston) - (Operational: 2013 -)
Latitude: -41.417, Longitude: 147.125
The main NEPM air station at Ti Tree Bend also houses the BLANKET instrumentation. The
station is located about 2.5 km northwest of the CBD. The station receives winter woodsmoke
from the main residential area of Launceston on cold calm nights when a down-valley kata-
batic ow is established. It also receives smoke from the nearby area of Invermay under an
easterly and north-easterly wind. Mean smoke levels at Ti Tree Bend are comparable to those
measured at the South Launceston station. However, smoke levels at the Invermay residential
area were found to be much higher and also appear to be higher in suburbs such as May eld,
Ravenswood, Newstead, and possibly Summerhill

* Triabunna - (Operational: mid 2016 - )
2013 March - April: Latitude: -42.528, Longitude: 147.902 Mid 2016 onwards: Latitude: -42.509,
Longitude: 147.913

A temporary station was initially deployed in Barton Avenue, Triabunna, for 2 months in au-
tumn 2013 as part of a study related to local odour in the area.

The Triabunna station currently in use was established at a property owned by Ambulance
Tasmania. Winter smoke levels have been moderately elevated. Further study is planned.

 Ulverstone - (Operational: June - October 2014 only)
Latitude: -41.162, Longitude: 146.179 A solar-BLANKET station was deployed on open ground
on a property in John St, in a reasonably central area of the town, for winter 2014. Smoke lev-
els were moderately elevated, and were comparable to those measured at New Town (Hobart)
for winter 2014. A smoke survey in early winter 2014 recorded low to moderate smoke lev-
els across the town, with some isolated higher readings. A later smoke survey in winter 2017
recorded moderate to high smoke levels in Ulverstone and West Ulverstone.

» Westbury - (Operational: February 2013)
Latitude: -41.530, Longitude: 146.835
The Westbury station is located in a council depot in Westbury, in a relatively central location.
The town is relatively spread out, with houses on large allotments, on relatively level terrain.
Winter smoke levels can be high, as seen both in the station record and in smoke surveys.

» West Ulverstone - (Operational: February 2010- )
Latitude: -41.159, Longitude: 146.146
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West Ulverstone station is at the waste water plant to the south of the Bass Highway and is in
general remote from any residential area. Winter smoke levels at the station are generally low.
Smoke surveys indicate that in the main West Ulverstone residential area the winter smoke
levels will be elevated.

* Wynyard - (Operational: March 2011-)
Latitude: -40.992, Longitude: 145.719
Wynyard station is located in a council depot on the southern fringe of the town. Winter smoke
levels are slightly elevated. Anecdotal reports indicated that smoke levels in the main part of
town may be higher. Further work is planned. Wynyard experienced very high PM».5 exposure
during the January-February 2016 bush res.
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C Australian Standard Methods

The reference methods speci ed in Schedule 3 of the Air NEPM for determining PM 1 particulate
concentration in ambient air are:

» AS3580.9.6-1990: Determination of Suspended Particulate Matter — PM1g
High Volume Sampler with Size Selective Inlet — Gravimetric Method.

e AS3580.9.7—- 1990: Determination of Suspended Particulate Matter - PM1g
Dichotomous Sampler — Gravimetric method

Advances in air sampler technology and the requirement to measure smaller particulate size frac-
tions have seen the widespread adoption of US EPA compliant low volume air samplers as the pre-
ferred method for the measurement of PM1g and PM,.5 in ambient air. These techniques are now
recognised by the following Australia/New Zealand standards:

» AS3580.9.9:2006: Methods for sampling and analysis of ambient air - Determination of sus-
pended particulate matter - PM1o low volume sampler - Gravimetric Method.

» AS3580.9.10:2006: Methods for sampling and analysis of ambient air - Determination of sus-
pended particulate matter - PM..5 low volume sampler - Gravimetric Method.

The Thermo—Electron/Andersen RAAS and Partisol sequential low volume air samplers used by the
Environment Division are recognised as Reference Methods for PM».5 and PM;g monitoring in the
US EPA List of Designated Reference and Equivalent Methods (www.epa.gov/ttn/amtic/criteria.html).
Details are provided in the following table:

Table 27 : US EPA-listed reference methods for PM  ;pand PM,s.

| Air Sampler | Size | USEPA Approval No.
Andersen Model RAAS10-300 PMio | Manual Reference Method RFPS-0699-132
R&P Partisol®—Plus Model 2025 PMig | Manual Reference Method RFPS-1298-127

Thermo-Electron Model RAAS2.5-300 | PM».s | Manual Reference Method RFPS-0699-132
R&P Partisol®—Plus Model 2025 FEM | PM,.s | Manual Reference Method RFPS-1298-145

Continuous monitoring of the PMq particle concentrations at both Launceston and Hobart have

been performed using TEOMs tted with a PM 19 size selective inlet, in accordance with AS/NZS
3580.9.8:2008 (Methods for sampling and analysis of ambient air — PM1q continuous direct mass
method using a tapered element oscillating microbalance analyser).

Where practicable, the daily average PM1o concentrations measured by an approved low volume
air sampler were used for the purposes of determining compliance with the NEPM Standard. When
LVAS data were not available, the daily average PM1g measurement from the TEOM was used, with
the following empirical temperature adjustment developed for Tasmanian conditions. Daily LVAS
monitoring of PMjo ceased at Hobart and Launceston in September 2012 due to resource realloca-
tion, but was restarted at both stations by mid 2014.

Note: In the following, the Temperature Correction Factor is denoted as TCF, and the 24—hour (cal-
endar day) averaged temperature is denoted as T24.

The adjusted calendar—day averaged TEOM PMyqis derived from the measured calendar—day aver-
aged TEOM PMjg by:

Adjusted PM ;0 = Measured PM1oXTCF ; where : D)
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TCF=1:00; forT24 15C 2)
TCF=1:00+(15 T24)=25for0 C< T24< 15C 3
TCF=1:60, whenT24 O0C 4)

Note: This re ects a change from 2007 and earlier years where TCF was previously:

TCF=1:00, forT24 15C (5)
TCF=(1:00+ (15 T24)=15); for0 C< T24 < 15 C; and (6)
TCF=2:00, T24 0C: @)

(See the 2008 Tasmanian Monitoring Report for a discussion of this issue.)

The uncertainties associated with the low-volume measurements (U95) are estimated to be 1.4 gm 3at
25 gm %and2.6 gm 2at50 gm 3. For the day—averaged TEOM PM;q, 95% of the measure-
ments are within 6 g m 3 of the low-volume air sampler value for simultaneous observations.

D Other Measurement Methods — The optical particle—instruments in
BLANKET

The Air NEPM (2015, Section 16.3) allows other, non—standard, measurement methods to be used
if:

« (a) calibration and validation studies show: (i) the accuracy and precision of the other method;
and (ii) the method can be compared with the relevant Australian Standard Method; and

« (b) the equipment used is calibrated to the standard required by the equipment manufacturer;
and

* (c) the equipment provides equivalent information for assessment purposes.

The BLANKET™® network commenced operation in 2009. It was designed to provide real-time in-
dicative data on particle concentrations and meteorological conditions across the state, at a much
lower capital cost than an equivalent network of reference—level air stations. However, appropriate
and robust calibration procedures for the DRX DustTrak particle counters, used in BLANKET, was a
very important component of the system. A detailed description of the network design, operation,
and calibration procedures can be found in BLANKET Technical Report 3116. An outline of the cal-
ibration procedures is presented here. This is given to show the high—level of agreement between
the reference PM,.5 measurements and those obtained by the BLANKET DRX DustTraks after the
DustTraks have been correctly calibrated for measuring smoke aerosols.

Two DustTraks are run continuously at the Hobart air station. These have been calibrated against
the two reference low—volume air samplers (LVAS), one measuring PM,.5, the other measuring
PMjo. These calibrations have been performed effectively using the method as listed in the DRX

5Base—Line Air Network of EPA Tasmania
B https://epa.tas.gov.au/epa/air/monitoring-air-pollution/real-time-air-quality-data-for-tasmania/blanket-reports
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DustTrak operation manual'’ to determine the Photometric Calibration Factor (PCF) and the Size
Calibration Factor (SCF). The only signi cant difference between the manufacturers procedure us-
ing PMjpand PM,.s impactors tted to a gravimetric instruments, and the approach used by EPA
Tasmania is that the reference LVASSs in operation at New Town have (following the A/NZ standard
method) the PM1g LVAS tted with a Size—Selective Inlet (SSI) to select PM ;g particles, and the
PM.5 LVAS tted with a SSI and a very—sharp—cut—cyclone, VSCC, to select only the PM 2.5 fraction.
That is, impactors are not used to select the particle fractions.

The PCF determines the value of the reported PM,.5 concentration for a given input particle sam-
ple. The SCF parameter determines the value of the PM1y PMa.5 concentration. The PM1g value
reported by the DRX is the sum of the PM,.s and PM1g PMa 5 values. For the conditions experi-
enced in Tasmania, the PMa5 fraction is effectively a measure of woodsmoke concentration, while
the PM1p PMo> 5 fraction is generally dominated by sea-salt aerosols.

The performance of these two calibrated New Town DRX units, relative to the reference level instru-
ments, is regularly checked by comparing their performance against both the LVAS and the TEOM
measurements from New Town. An example plot comparing day—averaged PM,.5 from one the New
Town DRX DustTraks and the New Town PMa.5 LVAS for winter 2010 is presented in Figure 84. The
agreement is in general very good.

Figure 84: Time—series of day—averaged PM  ,.5 for winter 2010 from one of the New
Town DRX DustTraks (after local calibration) with data from the New Town PM 2.5 low—
volume air sampler.

"Revision A, September 2008 - Appendix B: Option 2: Parallel Gravimetric Calibration
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All BLANKET network DRX units, including those used in the Travel BLANKET systems, are cali-
brated against one of the two New Town DRXs prior to deployment in the eld. These "network'
calibrations are performed using an EPA Division designed and constructed calibration rig. With
this, one of the New Town DRX units and the DRX to be calibrated are set to sample from a com-
mon chamber that contains both smoke and Al ultra ne dust aerosols. An automated, software-
driven, process determines the appropriate PCF and SCF factors needed to make the DRX being
calibrated read the same as the New Town DRX. The typical experimental uncertainty (based on re-
peated calibrations on the same unit) is near 5% for the PCF determination, and 15% for the SCF
determination. The derived PCF and SCF values are automatically loaded onto the DRX being cali-
brated. A record of the calibration is also automatically generated.

Typically we have found for the DRX units in use in Tasmania that the mean PCF is near 0.45 (with
a typical range from 0.35 to 0.5), and the mean SCF to be near 1.6 (with a typical range from 1.3 to
1.9). A small number of units have been found with very different values.

There is no formal system in operation at the EPA Division requiring recalibration of the BLANKET
DRX units at regular intervals. Experience with the instruments has shown the units are stable over
long intervals (i.e. greater than 1 year). Calibration of the eld units is now carried out ona 1 to 2
year timescale. Typically the PCF is stable to approximately 10% over this time unless the unit has
failed and hence has required major maintenance between calibrations.

All real-time DRX data-points logged in the BLANKET network, and for the Travel BLANKET sys-
tems, include a reading of the unit serial number, the PCF and SCF values from the unit, as well

as the PM,.5 and PM1q concentrations. Hence every measurement from the BLANKET network is
traceable back to a calibration of that DRX with one of the New Town DRXs, which in turn has been
calibrated with respect to the reference—level low—volume samplers that operate under a NATA ac-
credited quality assurance system.

The data in the previous section illustrates the performance of the DRX DustTrak in comparison to
a low—volume sampler for PM,.s measurements made at the same site as the calibration was con-
ducted. For the BLANKET network, DRX DustTraks are essentially calibrated relative to the Hobart
low—volume samplers, via a DustTrak as a transfer standard, and are then deployed elsewhere in
the state.

DRX DustTraks calibrated in this way are deployed not only to the various BLANKET stations around
Tasmania, but also to the major air stations at Launceston (Ti Tree Bend) and also Devonport (TAFE).
As there are low—volume air samplers operating at both these stations there is an opportunity to in-
dependently assess both the appropriateness of the calibration process and also the suitability of
using a "Hobart' calibration in other areas of Tasmania.

Figure 85 shows PM,.5 data from Launceston (Ti Tree Bend) for winter 2014 for both the low—volume
air sampler and the DRX DustTrak. The DustTrak data have been formed into day—averages. There
is generally a very good level of agreement for day—averaged PM,.s0of 10 g m 3and above. Be-
low this, there is a tendency for the DustTrak to underestimate PM»sby afew gm 2. This under-
estimation is interpreted as indicating a change in aerosol from a smoke—dominated PM.5 fraction
(PMysabove 10 gm 3)to a cleaner, near—background airmass (possibly dominated by low—
mass sea-salt aerosols). Note that the form of the relationship shown here for 2014 winter is very
similar to that seen in other years.
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Figure 85: Time—series of day—averaged PM .5 for winter 2014 from Launceston (Ti
Tree Bend) comparing data from a DRX DustTrak (after local calibration) with data
from the PM ;.5 low—volume air sampler.

This transition near 10 g m 3is made obvious in the scatter plot in Figure 86, showing the LVAS
PMo..5 on the horizontal axis, and the DRX day—averaged PM,.5 on the vertical axis. For days with
(day—averaged) PM,sof 10 g m 2and greater the agreement between the two instruments is

considered excellent. Below 10 g m 3the relationship deviates from the 1:1 line. As noted, the
PMo..5 channel of the DRX DustTrak has been calibrated for smoke—dominated measurements.

A formal linear-t to all the data shown in Figure 86 yields:

DRX = 1:07 (LVAS) 1.76;correlation coecient =0:98 (8)

The criteria used by the US EPA for equivalence of a "test' measurement method with a US Federal
reference measurement method require the linear t to the two data sets (i.e. reference and test) to

have a gradient from 0.95 to 1.05, an intercept of no morethan 1 gm 2, and a correlation coef-
cient of 0.97 or greater. The gradient (1.07) and intercept (-1.67) in equation 8 are hence formally

outside the US EPA equivalence criteria.

A tto the data where the LVAS values are 10 g m 2 or greater gives:

DRX = 1:01 (LVAS) 0:3;correlation coecient =0:98 9)

This shows the effect of the deviation from strict linearity, due to the postulated change in atmo-
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Figure 86: Scatter plot of PM ,.5 from the low—volume air sampler (LVAS, horizontal
axis) and day—averaged PM ,.5from a DRX DustTrak (after local calibration) for winter
2014 from Launceston (Ti Tree Bend). A 1:1 line is also shown for guidance.
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spheric aerosol below 10 g m 3, has on the t parameters. Arguably, if the DRX DustTrak was to
be used only in "smoke—dominated' environments the equivalence criteria may be met. Alternatively,
a different regression line could be used for PM,.s below 10 gm 2. As it stands, for all practical
purposes it is considered that the underestimation of a few g m 2on low PM,.5 mass days is al-
most of no consequence, although an annual mean PM,.s calculated from the DRX DustTrak data
would be slightly lower than that found from LVAS PM,.5 data.

EPA Tasmania, February 2025 130






	Executive Overview
	Air NEPM Monitoring Summary
	Description of the exposed population
	Implementation of the monitoring plan
	Monitoring methods
	NATA status
	Screening for other pollutants
	PM2.5monitoring

	Assessment of compliance with Standards and Goals
	Reporting protocols under the 2015 varied Air NEPM
	Carbon monoxide
	Nitrogen dioxide
	Ozone
	Sulphur Dioxide
	Particles as PM10
	Particles as PM2.5
	Lead

	Analysis of Air Quality Monitoring
	Carbon monoxide
	Nitrogen dioxide
	Ozone
	Sulphur Dioxide
	Particles as PM10
	Particles as PM2.5
	Summary of progress towards achieving the Air NEPM goal
	Compliance in 2019
	Trends in compliance


	Trends and pollution distributions
	Carbon Monoxide
	Nitrogen dioxide
	Ozone
	Sulphur Dioxide
	Particles as PM10
	Particles as PM2.5

	Discussion
	Particle data for 2019
	Historical overview
	Time–series of the 50th percentiles of PM10and PM2.5
	Hobart
	Launceston
	Devonport

	Case Studies
	Bushfires: January–February 2019
	Devonport - 19 June 2019 PM2.5exceedence
	Car–based smoke–measurement surveys in Hobart, winter 2019
	Coarse particles at George Town, northern Tasmania


	Population Exposure to PM2.5
	Background
	Potential issues with the Base-method calculation for Tasmania
	Launceston area
	Hobart area
	Devonport and Ulverstone SUAs
	Burnie–Wynyard area

	The context of PM2.5pollution in Tasmania
	Overview
	Assessing statewide PM2.5: The BLANkET network and Car–based surveys
	Residential woodsmoke hot–spots
	Infiltation of ambient PM2.5into homes
	Mean winter PM2.5, woodheater density and meteorology
	Bushfires and planned–burn smoke

	An approach to estimating winter–time PM2.5for population exposure in Tasmania
	Tasmania–Level 0: `TL0'
	Tasmania–Level 1: `TL1'

	TL0: The probability function for exposure for winter 2019

	BLANkET air network
	Non–NEPM monitoring in Tasmania
	George Town Air Monitoring station

	Monitoring regions
	Hobart
	Region Boundaries
	Population and Topography
	Meteorology
	Hobart: New Town Performance and Trend station

	Launceston
	Region Boundaries
	Population and Topography
	Meteorology
	Launceston: Ti Tree Bend Performance and Trend station

	Devonport
	Region Boundaries
	Population and Topography
	Meteorology
	Devonport: Valley Road TAFE Performance and Trend station

	Brief description of the BLANkET station locations

	Australian Standard Methods

