“Where there’s fire there’s smoke”
– but when you light the fire, how can you reduce
the amount of smoke you make?
A case study of smoke-minimisation in a
waste–removal burn, June 2014
Air Section, EPA Division
December 2014

Figure 1: A smoke plume from a single burn near Margate, in southern Tasmania, rises and spreads in calm conditions. Image obtained on the 8th of July
2009. This document looks at approaches that can assist in reducing the amount
of smoke produced in waste–removal burns.
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Summary

A case-study was conducted in June 2014 on an ‘acreage’ property in southern
Tasmania with the aim of looking at ways to minimise and manage the smoke
produced in a waste–removal burn. The burn was of several (uncompressed)
cubic metres of cut tree branches. The main smoke management techniques
were:
• to ensure the fuel (cut tree branches) had had enough time to dry (several
months) between cutting and burning;
• to select a suitable day for the burn – a day with a light wind to ensure a
flow of oxygen to the fire and to aid smoke dispersal but not strong enough
to complicate fire management;
• to ensure the burn was initiated, conducted and completed in the middle of
the day before the onset of lower temperatures and rising relative humidity
at night inhibited fire activity;
• to ensure the fire was completely extinguished before dusk and hence before the formation of a temperature inversion layer which may trap smoke
near ground–level and prevent dispersal;
• to ignite only a small heap of the total fuel to be burnt, to make the burn
more easily manageable and hence could be more readily halted if needed;
• to ensure the ignition of the burn was eﬀective and that a hot burn was
established as quickly as possible;
• to ensure that the burn continued hot by regularly loading on small
amounts of dry fuel;
• to continue to monitor the amount of smoke produced and the direction
of smoke travel during the burn;
• to do a test burn and observe smoke production of any fuel where there
was any suggestion that the fuel was not yet dry enough, and to not burn
fuels that were found to be not suﬃciently dry.
Air quality monitoring was conducted during the burn at two locations, one denoted as ‘near–field’, approximately 12 metres from the burn, and the other
denoted as ‘far-field’, approximately 100 metres from the burn. Measured
PM2.5 levels were generally low. The air quality monitoring and digital images
shows that very little smoke was produced over the burn cycle.
Images of the smoke–managed burn are contrasted with a number of other
burns that have been observed in the same area. It is suggested that significantly
reduced smoke emissions could be possible by the application of some or all of
the principles listed above.
The appendix to this report provides a short summary of the smoke–minimisation
principles used in the case–study reported here.
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2

Background

Small–scale burns on private landholdings are common in Tasmania. These
burns can be conducted over most of the year, and are carried out for a variety
of reasons. In general, the amount of fuel burnt in any such burn is relatively
small compared with large–scale forest–industry or land–management burns,
and hence the total amount of smoke that may be produced is also relatively
small in comparison. However, these small–scale burns are often conducted near
to or within towns and communities, hence there is a potential for smoke from
these burns to impact on residential areas.
Small–scale private burns are often carried out under calm conditions to aid
fire management, and may also be more prevalent on weekends and evenings for
obvious reasons. On calm evenings the opportunity for smoke dispersal can be
limited, increasing the possibility of smoke impacting on residences and areas
near the burn. An example of a smoke plume spreading over a large volume on a
relatively calm July evening is shown in Figure 1 at the front of this document.
In many instances there are principles that can be applied and actions that
can be taken that will reduce the quantity of smoke a given burn produces,
and which therefore reduces the potential for significant smoke encroaching on
nearby properties and communities. This note outlines some of these principle
and actions, and describes the conduct of a small burn (a few cubic metres of
fuel) with the aim to limit the amount of smoke produced during the burn.
Air quality monitoring was conducted by a small portable particle–counter instrument about 10 m metres from the burn, and with a second instrument
approximately 100 metres away, as a experimental check of the approach.

2.1

Types of burns

Although the reasons for and types of burns conducted on ‘acreages’ vary greatly,
for the purposes of this work two separate types will be defined. There is no
claim here of the utility of these definitions for other purposes.
2.1.1

Hazard–reduction burn

These are low–intensity burns of leaf–litter, small branches, and/or undergrowth
in a standing forest, or grass and scattered fine fuels in open land. There is essentially no or very little mechanical movement or stacking of the fuel other than
possibly around the perimeter of the projected burn area for control purposes.
2.1.2

Waste–removal burn

This is a burn of mechanically– or manually–manipulated fuel which otherwise
would need processing (such as mulching) or removal from the property. This
current note is mainly concerned with burns of this type.

2.2

A note on legislation and safety

It is not the purpose of this document to explain in detail the Tasmanian legislation surrounding open–air burning, although a short summary will be given.
People intending to conduct open air burning should familiarise themselves with
the relevant legislation, including the Fire Service Act, and the Environmental
Management and Pollution Control Act (EMPCA) – and specifically the Distributed Atmospheric Emissions Regulations (DAE Regulations) provisions of
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EPMCA. In general, open air burning on block sizes less than 2,000 square metres is prohibited under the DAE Regulations except in certain specified cases1 .
The fuel types that can be burnt in the open air are limited to unpainted, untreated and uncontaminated wood, vegetative waste, vegetation, paper, charcoal
or peat. EMPCA contains a definition of environmental harm (which includes
environmental nuisance) arising from pollution. Open air burning that causes
environmental harm or environmental nuisance may be in breach of EMPCA.
Similarly this document is not intended to provide and does not provide
information on the safe conduct of open air burns. The EPA Division cannot
accept any liability from injury, loss, or damage arising from persons using this
guidance note. The applicability of this information for any given burn must be
assessed by the person(s) or organisation(s) conducting the burn.

2.3

Smoke production

Smoke can be considered as unburnt fuel. Eﬃcient combustion processes can
therefore significantly reduce the quantity of smoke produced from a given
amount of fuel. In controlled conditions, such as in a furnace or a modern
woodheater, smoke emissions can be reduced to very low levels. For open–air
burning where combustion conditions may be far from ideal even a small amount
of fuel can produce large amounts of smoke.
Smoke is a collection of aerosol particles which includes complex carbon–
based molecules such as tars and creosote. Wood ‘smoke’ is combustible, but
these molecules only combust (dissociate and combine with oxygen) at temperatures of approximately 600 C and above. Removing heat from a fire (by whatever
means) lowers the burn temperature, resulting in more ‘unburnt molecules’ –
smoke – escaping the fire.
Although the physical and chemical combustion processes that lead to smoke
generation are complex a few general principles apply. The well–known ‘fire
triangle’ of heat, fuel, and oxygen is a good starting point.
• Heat: Wood and other vegetation will not self–ignite. A source of heat
must be present2 . As noted, the chemical reactions that consume the
gasses and molecules that would otherwise form smoke occur above 600 C.
The use of paper, kindling, or fire–lighters facilitate the generation of the
heat used to ignite the larger fuels. Smoke can be released during the
ignition phase of a burn, when some fuel has commenced burning but
the general area of the fire is not hot enough to combust all the escaping
gasses. The shorter the time between ignition and when the fuel is well
alight in a hot burn the shorter is the time of this initial smoking phase.
Hence the aim is to get a hot burn going as soon as possible, and to keep
it burning hot.
• Fuel: Fuel should be ‘dry’. When fuels contain water, heat energy is
needed to dry the fuel before combustion can eﬃciently occur. The heat
energy used for this is ‘removed’ from the process and results in a cooler,
and smokier, burn. Most wood or vegetation will have some water content.
A small amount of water will not significantly inhibit combustion. Water
content above approximately 20% by mass will significantly inhibit the
burning process and result in increased smoke.
1 Some councils have By–laws prohibiting open–air burns in areas zoned ‘residential’ under
the local planning scheme, irrespective of block size.
2 In some circumstances some vegetation fuels can ‘spontaneously combust’. A heat source
is still present however, from exothermic chemical or biological reactions such as found in a
pile of decaying grass cuttings.
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As a general rule, allowing cut vegetation dry for a number of weeks prior
to burning is beneficial for reducing smoke. The larger (greater diameter)
the fuel the longer it will take to cure. With cut tree branches several
centimetres in diameter, 6 to 8 weeks could be considered as a reasonable
minimum time. Larger diameter limbs may need several months.
Some vegetation types are likely to produce more smoke per unit weight
than others. Fuels high in oils (such as eucalyptus and some acacia leaves)
can produce very large amounts of smoke if burnt without allowing to cure.
• Oxygen: It is possible to inhibit or even extinguish a fire by preventing
oxygen from reach the fuel. This is the principle of a ‘fire blanket’ used
in domestic and industrial kitchens. Similarly if fuel is closely packed, or
if it is in a container with limited airflow, the reduced oxygen availability
limits the combustion reactions, and results in a smokier, cooler, fire3 . In
open–air burning, a light wind can be very eﬀective in supplying oxygen
to the fire. If possible avoid burning in sheltered areas, or in a narrow pit.

2.4

Meteorology

A brief discussion of meteorology in the context of burns and smoke movement
is given here. A full discussion is beyond the scope of this document, but the
following is oﬀered as a guide.
It is widely known that low wind speeds, low ambient temperature and high
relative humidity limits fire activity. Low winds and calm conditions do not
‘fan’ a fire. The low temperature and high humidity eﬀectively cool and ‘wet’
the fire. These conditions are advantageous for fire control, but conversely they
can act to produce cool, smouldering fires that generate increased smoke.
Calm conditions and low temperatures near sunset can also be favourable
for the formation of near–surface temperature inversion layers, which can ‘trap’
smoke and inhibit dispersal. A fire smouldering into the evening on a cold
winter’s night can result in smoke impacting over a large area near the burn.
If possible avoid burning on very calm days and avoid allowing a fire to burn
into the late afternoon and evening in cool weather.

3 This eﬀect is often seen when a domestic woodheater has been over–loaded with fuel then
had the air supply turned down. The fuel will smoulder at low temperature, usually producing
large quantities of smoke.
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A case–study: A ‘smoke–managed waste–removal
burn’ – 8 June 2014

A waste removal burn of several (uncompressed) cubic metres mostly comprising
of cut tree branches was conducted on an ‘acreage’ in southern Tasmania on the
8th of June 2014. It was arranged for an EPA Oﬃcer to oversee the preparation
and conduct of the burn, and also to perform some air quality monitoring on
the property for several days prior to and during the burn.

3.1

Fuel types

The fuel was mostly branches of golden wattle, eucalyptus, callistemon and
sheoak4 . The callistemon, wattle and some eucalyptus branches were from several trees that were damaged in a storm in late summer 2014, and comprised
about 50% of the fuel that was to be burnt. The sheaok branches (approximately 30% of the fuel) were trimmings from several small trees growing under
a private power line. Some of the eucalyptus was blue gum branches from a
small tree near an outbuilding, and were trimmed in March 2014 to provide
separation between the tree and the building5 . Most of the blue gum was not
burnt on the day of the burn (8th June) as it was found not to have cured
suﬃciently.

3.2

Fuel preparation

The callistemon, wattle, sheoak and some eucalyptus branches were collected
and stacked into two piles and left to dry in March 2014. The stacks were
photographed by the EPA oﬃcer and are shown in Figure 2. The foreground
stack shows the location of the eventual burn. Fuel from the larger pile in the
background was sequentially added to the burn. The more freshly–cut blue
gum had been spread out on a north–facing slope to cure, as shown in Figure 3.
Only a small portion of this blue gum was burnt on the 8th of June 2014, as a
‘test branch’, which showed it was producing more smoke than was desired (see
below). The cut blue gum was subsequently left to cure for a further interval
and was burnt several months later.

3.3

Air quality monitoring

Two small hand–held particle counters suitable for smoke measurement were
used to monitor the air quality leading up to and during the burn. One monitor6
was sited in an outbuilding approximately 120 metres southeast of the burn site.
Sampling of ambient air was via a small length of teflon tubing projecting from
the building. Monitoring was conducted from the 2nd to the 9th of June 2014.
This will be referred to as the ‘far–field’ monitor.
A small automatic meteorological station was sited near the outbuilding.
This station recorded basic weather data of wind speed, direction, temperature,
barometric pressure and relative humidity at 30 minute intervals. The wind
direction on the day of the burn (8th June) was not, in general, directed from
the burn site to the monitor in the outbuilding. Hence this monitor was not
4 Dry sheoak timber is known for burning with relatively little smoke and with little residual
ash. Freshly–cut sheoak branches will produce smoke if burnt uncured.
5 The burn was conducted in the Kingborough municipality, south of Hobart, in an area
zoned ‘Primary Industry’. The trimmed branches were from trees less than 80 cm trunk
circumference at 1.5 m or more above ground. Under the council’s Health and Environmental
By–law 3 of 2011, a permit was not required to trim these trees.
6 TSI AeroTrak 9303
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Figure 2: Fuel stacked for curing, March 2014. The foreground stack shows the
location of the eventual burn. Fuel from the larger pile in the background was
sequentially added to the burn.
optimally located with respect to the burn, however data from this instrument
does provide information on the general air quality in the area over this interval.
Monitoring close to the burn was conducted using a Dylos DC–1700 air
monitor. In this case the Dylos was positioned approximately 1.5 m above local
ground–level approximately 12 metres east of the burn, as shown in Figure 4.
The Dylos counter logged a data point every 60–seconds.
Both devices had been calibrated by the EPA Division to provide a transformation from particle count to estimated PM2.5 for woodsmoke.

3.4

The day of the burn – 8th June 2014

The burn was conducted on the 8th of June 2014 (a Sunday). The day was
overcast with a light wind. Prior to ignition it was seen that smoke from burns
in the vicinity was slowly dispersing in the light wind, as seen in Figure 5.
During the interval from mid–morning to mid–afternoon on the 8th of June
2014 the wind direction changed from westerly, through southerly, to easterly, as
seen in the data record from the automatic weather station as shown in Figure 6.
Wind direction is shown divided by 10 to fit the axes.
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Figure 3: Some of the ‘freshly–cut’ blue gum laid out for curing, March 2014.
Only a small portion of this was burnt on the 8th of June 2014, as it was found
to produce more smoke than was desired. It was subsequently left to cure for a
further interval and was burnt several months later.

Figure 4: The Dylos DC–1700 air quality monitor, on a ladder, approximately
12 metres east of the burn pile and 1.5 m above local ground–level.
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Figure 5: Smoke from a distant burn is seen to slowly disperse under a light
wind.

10

Figure 6: Wind speed (km hr−1 , purple triangles), wind direction as degrees
divided by 10 (black crosses) and temperature in C (blue circles) for the 8th
and 9th of June 2014, as recorded by the automatic weather station near the
burn.
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3.5

Conducting the burn

As weather conditions appeared suitable mid–morning on the 8th of June the
decision was made to proceed with the burn. The ‘far–field’ monitor and weather
station data console were both checked for operating status. The Dylos monitor
was set up on a ladder approximately 12 m from the burn site. The Dylos was
approximately 1.5 m above local ground level. The Dylos counter was placed
to be downwind in the light–westerly wind at burn commencement.
3.5.1

Ignition

Ignition of the burn was at shortly after 11:25. Some paper and a small amount
of methylated spirits were used to light the fire. An image obtained very shortly
after ignition is shown in Figure 7. Only the small pile of fuel was ignited.
During the burn fuel from the larger pile was sequentially added to the burn7 .

Figure 7: The burn very shortly after the ∼11:25 ignition. The view is to the
west.
The fire caught well and burnt hot with a large flame and relatively little
smoke. An image obtained about 3 minutes after ignition is shown in Figure 8
The fire continued to burn hot and with relatively little smoke. A view at
11:31, some 6 minutes after ignition, is shown in Figure 9.
Fuel from the larger, non–ignited, pile was loaded on as the burn proceeded.
Regularly loading modest amounts of dry fuel kept the burn hot. An image
7 Burning in this manner keeps the burn smaller and more manageable. e.g. If smoke
production proves to be excessive the burn can be stopped by not adding further fuel. Do not
underestimate the radiant heat that is produced in even a small burn of dry fuel. Appropriate
clothing is essential.
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from 11:46, 8 minutes after ignition, is shown in Figure 10. A brief increase in
smoke was often seen when loading fuel until it properly ‘caught’ alight8 .
The level of curing of the blue gum branches was tested by placing one
branch on the burn to see how much smoke it produced. This branch is seen
in the foreground of Figure 11. It was found that while it burnt ‘hot’, it did
produce a plume of very visible, very dark smoke, shown in Figure 12. This
smoke plume was however of relatively short duration, as shown by Figure 13
which was obtained 3 minutes after Figure 12. It appeared the smoke was
largely from the burning of the leaves, which likely still contained significant
quantities of eucalyptus oils. It was clear that the blue gum fuel needed to cure
for a further time. No more blue gum branches were burnt on this day.
The fire slowly burnt out over the next 15 minutes or so. The burn at 12:07
is shown in Figure 14. Fuel in the central area has largely been consumed. A
lower–intensity burning is taking place along the perimeter, giving rise to smoke.
Some re–stacking of the burn took place soon after this. A close up view of the
burn at 12:14 is given in Figure 15. The blue gum branches left to cure is shown
in Figure 16.
The remaining fuel on the fire was re–stacked, and some small branches,
leaves, and twigs in the area near the burn were collected and added to the fire.
This resulted in a short–term increase in smoke as seen in Figure 17 (12:19),
which had largely finished in a few minutes (Figure 18, 12:21). Smoke from a
separate burn to the west first started to appear at this time, and is seen at
right in Figure 18.
Approximately 20 minutes later the fuel was largely ‘coals’9 . Some very close
monitoring of the burn using the Dylos was conducted for a few minutes near
12:40, as shown in Figure 19

8 Infrequently loading a large amount of fuel, rather than regularly loading small amounts
as the previously added load burns down, may result in increased smoke production as the
larger amount takes more heat from the burn and requires a longer time to ignite properly.
9 The ‘coals’ – charcoal – is pure carbon, and is what is left after the volatile chemicals
(e.g. creosote etc.) in the wood have been burnt oﬀ. The carbon in the charcoal oxidises
(‘burns’) without producing smoke (as there are no smoke–producing chemicals left in the
wood), initially to carbon monoxide then under most conditions directly to carbon dioxide.
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Figure 8: The burn at 11:28, a few minutes after the ∼11:25 ignition. The view
is to the east. The ladder and Dylos monitor are visible in the background.
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Figure 9: The burn at 11:31. The initial fuel pile is burning well with relatively
little smoke. The view is to the west.
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Figure 10: The burn at 11:46. Fuel from the non–ignited pile has been added
to the burn. The view is to the west.
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Figure 11: The ‘test branch’ of cut blue gum prior to loading onto the burn.
The view is to the west.
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Figure 12: Smoke produced by the ‘test branch’ of cut blue gum. The view is
to the west. No more of the blue gum was burnt on this day. Note that the
stack of fuel at right that comprised the initial ‘non-ignited pile’ was largely
consumed at this time.
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Figure 13: This image, obtained 3 minutes after Figure 12, shows the smoke
produced by the ‘test branch’ of cut blue gum was of short–duration. The view
is to the west. The fuel stack at right seen in Figure 12 has now been added to
the burn. The blue gum branches at left were not burnt on this day but were
left to cure for several more months.
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Figure 14: The burn at 12:07, approximately 40 minutes after ignition. The
view is to the west.

Figure 15: A close view of the burn at 12:14, approximately 50 minutes after
ignition. The view is to the north.
20

Figure 16: Cut blue gum left to cure for a burn on a later date.

21

Figure 17: Smoke column at 12:19 after re–stacking the remaining burning fuel
and adding some small branches, leaves and twigs.
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Figure 18: The smoke column seen in Figure 17 from a few minutes earlier has
largely disappeared in this image obtained at 12:21. A smoke plume from a
separate burn can be seen at right.
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Figure 19: Some close–up monitoring of the burn was conducted with the Dylos
counter near 12:40. The fuel had mostly turned to charcoal by this time.
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3.5.2

Completion

Some small amounts of small branches, twigs, and leaves continued to be added
and the burning fuel re–stacked sporadically over the next two hours. A view of
the burn at 14:30, showing the Dylos on the ladder, and the blue gum branches
and other material left to cure at left, is given in Figure 20. Smoke from a
separate burn further to the west is also visible in the middle background.
This separate burn appeared to have commenced shortly before the image was
obtained.

Figure 20: A view of the burn area at 14:30. Smoke from a separate burn is
seen in the background.
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3.5.3

Air quality data – near–field monitoring

The time–series of the inferred PM2.5 from the Dylos near–field monitoring (12 m
from the burn) is shown in Figure 21. These are 1–minute average samples.
The data are characterised by episodically elevated signals interspersed with
low (background) readings as the light breeze moved the smoke towards and
away from the instrument. The peak PM2.5 is under 50 µg m−3 . Note that
some of the data near 12:40 were taken very close to the burn (see Figure 19).
The mean PM2.5 level is 6.1 µg m−3 .
Small-scale burn, near-field monitor, 8th June 2014
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Figure 21: PM2.5 time series (1–minute resolution) as recorded by the Dylos
DC–1700 particle counter 12 metres east of the burn, 8th June 2014. The data
span is less than 4 hours. Note: A small number of the data near 12:40 AEST
were obtained very close to the burn. (See Figure 19.)
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15:00
08 Jun

To provide a context for these data, the Tasmania Department of Health and
Human Service (DHHS) uses an hour–averaged PM2.5 value of 25 µg m−3 as
a threshold for air quality notifications because some people, particularly those
with severe lung disease, experience health problems at this level. However
there is no evidence for a threshold below which health problems will not occur
and highly sensitive individuals can be aﬀected at even lower particle concentrations10 . All hourly–averaged PM2.5 data from the near–field monitoring were
below 25 µg m−3 .
3.5.4

Air quality data – ‘far–field’

The time–series of inferred PM2.5 from the ‘far–field’ monitoring, approximately
120 metres from the burn, from the 2nd of June to the 9th of June 2014 is
given in Figure 22. The levels are low except for episodically elevated data
points that are mostly seen in the late evening or early hours of a day. A more
consistent but small elevation is seen late on the 8th of June 2014. There is no
recorded elevation of PM2.5 during the interval of the burn described here, from
approximately 11:30 to 14:30 AEST. As noted however the wind was in general
not directed from the burn to this monitor.
Fixed site monitoring - 200 m from small-scale burn
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Figure 22: PM2.5 time series as recorded by the AeroTrak 9303 particle counter
120 metres southeast of the burn, 2nd to 9th June 2014.
10 The DHHS advises that people at higher risk of health problems from exposure to air
pollution include those with heart disease, chronic lung diseases such as asthma, chronic
bronchitis and emphysema, infants, people aged over 65 years, and those with long-term
medical conditions. Together these groups comprise about 20% of the Tasmanian population. However, there is wide variation in the response to air pollution and the risk of
health problems depends on each individual’s overall health status and the severity and duration of pollution exposure. An hourly–averaged PM2.5 air quality notification threshold of
25 µg m−3 is a precautionary level for the more vulnerable people in the community. See
http://www.dhhs.tas.gov.au/peh/alerts/air for further information.
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The episodic elevations late in the evening and in the early morning may
relate to a low level of smoke from woodheaters on adjoining properties – there
are operating woodheaters approximately 100 metres away from the monitoring
locations in three directions, north, east and west.
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3.6
3.6.1

Images of other burns in the locality
A burn to the west on the 8th of June

Figure 20 showed a burn further to the west that commenced shortly before
14:30 AEST. A telephoto view of this burn obtained at 14:30 is shown in Figure 23.

Figure 23: A view of smoke from the separate burn to the west.
As this burn was relatively local a short walk was taken to the west along
a nearby road. The burn was found to be on a property a few hundred metres
away. A closer view of the burn is shown in Figure 24.
An inspection, from a public road, showed the smoke to be coming from a
relatively small pile of vegetation, at least some of which was green and appeared
to be freshly cut. This is shown in Figure 25.
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Figure 24: A closer view of smoke plume from the separate burn to the west.
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Figure 25: The relatively small pile of green vegetation that was generating the
smoke plume from the separate burn to the west.
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3.6.2

Another burn, to the south–west on the 8th of June

A smoke plume from another burn to the southwest was seen later on the 8th of
June. An image of this burn is shown in Figure 26. The image has been digitally
processed to remove identifying features from the foreground. The plume was
easily visible over more than 100 metres length. Later enquiries indicated the
burn was of a single (diseased) tea-tree bush, cut and burnt on the same day.

Figure 26: A smoke plume to the south–west. The image has been digitally
processed to remove identifying features from the foreground. Local enquiries
indicated the burn was a single tea-tree bush, cut and burnt on the same day.
A similar burn, also of a single diseased tea-tree bush, occurred in the same
area on the 7th of June, the day prior to burn shown in Figure 26. No image
is available but the plume was of similar visual appearance to that shown in
Figure 26. In this case however the plume briefly moved onto the property
where the managed burn was conducted on the 8th of June. The Dylos monitor
was operated for a short interval on the 7th of June to monitor this tea–tree
plume. The Dylos data (1–minute averages) are shown in Figure 27. The Dylos
was started in clean air, was carried into the tea–tree plume for several minutes,
then carried out into clean air again. Two data points taken in the plume are
over 150 µg m−3 . The plume was sampled approximately 100 metres from the
burn. It is not known if the peak values shown in these samples represent the
peak concentrations in the plume (i.e. it is not known whether this is the plume
centre).
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Small-scale burn, 7th June 2014
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Figure 27: PM2.5 time series as recorded by the Dylos DC–1700 particle counter
on the 7th June 2014. The data are 1–minute averages. The plume is from a
burn of a single (diseased) tea–tree bush, cut and burnt on the same day. The
sampling was conducted approximately 100 metres from the burn.
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3.7

Images of other burns in the general locality

Small–scale burns appear common in Tasmania. The following is a selection of
images obtained of these burns, for illustration of the eﬀects that can result.
Many of these images have had some potentially identifying foreground features
cropped out or digitally blurred for privacy reasons.
3.7.1

‘Across the water’ on the 8th of June

It was noted that several other burns on the 8th of June, a number of kilometres
away in the hills behind Margate, were seen to be producing visible smoke
plumes. It appeared that the origin of at least some of the smoke were localised
burns, suggestive of piles of fuel rather than the broader–scale burning of a
‘hazard–reduction’ type as defined above.

Figure 28: Plumes from several burns later on the 8th of June 2014.
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3.7.2

‘Across the water’ on the 9th of June

A number of burns were conducted in the same area behind Margate on the
following day, 9th June. Smoke from these burns is very prominent on an image
from this time shown in Figure 29.

Figure 29: A view towards Margate, afternoon of the 9th of June 2014.
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3.7.3

Smoke plume on the 10th of June

On the afternoon of the 10th of June, two days after the small–scale burn
described here, a very interesting smoke plume was seen and photographed over
Margate and Snug. The plume appeared to arise from a point source in the hills
behind Margate. It initially rose in calm air but then encountered possibly an
inversion layer with a light, non–turbulent wind. This took the smoke southward
in a long, well–defined line. As the plume crossed a ridge there appears to have
been topographically–generated wave activity. This image is shown at larger
size in Figure 31.

Figure 30: A plume over Margate and Snug, southern Tasmania, from a burn
on the 10th of June 2014.
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Figure 31: The plume over Margate and Snug, southern Tasmania, from a burn
on the 10th of June 2014 shown at a larger image size.
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3.7.4

13 June 2014

The Margate area was again photographed under smoke mid–afternoon on the
13th of June. This is shown in Figure 32. ‘Point–source’ burns were seen to
contribute significantly to the smoke haze.

Figure 32: A view towards Margate, mid–afternoon of the 13th of June 2014.

3.7.5

24 August 2014

Smoke from a burn or burns behind Margate moved downslope and towards
another burn behind the ridge above the town. This is shown in Figure 33.
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Figure 33: A view towards Margate, late–afternoon of the 24th of August 2014.
Smoke from a number of burns is moving generally left to right in the image.
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3.7.6

22 June 2013

On the afternoon of the 22nd of June 2013 a number of small–scale burns were
observed to be in progress in the Margate area of southern Tasmania. The
weather was calm and cool. Late in the afternoon it was seen that the smoke
was not dispersing very well, but had formed a very obvious haze over Margate
and surrounds. An image was obtained near 16:00. This is shown in Figure 34.
The visible haze is smoke, not fog or mist.

Figure 34: A view towards Margate, late–afternoon of the 22nd of June 2013.
The smoke is from a number of small–scale burns that occurred in this area on
this day.
A question which could reasonably be asked is how much of the smoke seen
in this image, and in many of the other images presented here, could have been
avoided, or reduced to lower levels, by the application of the guidance notes
given earlier.

4

General comments

The small–scale ‘smoke–managed’ waste–removal burn conducted on the 8th of
June as documented here shows it is possible to burn several (uncompressed)
cubic metres of vegetation with only very limited smoke being emitted. Allowing
the fuel to dry thoroughly and selecting a suitable day and time of day were likely
to be significant factors in reducing the smoke production. The approach of
burning only a small proportion of the fuel at a time, and checking to see the level
of smoke produced from fuel in diﬀerent stages of drying, allowed the burner to
have more control over the burn and the smoke than from the ignition of all fuel
at once. In contrast, the images of a number of other burns in the locality show
that large quantities of smoke can be produced from what, in some cases, were
40

likely to be similarly–sized burns. Under unfavourable meteorological conditions
this smoke may not disperse quickly, and can potentially have adverse impacts
on nearby and distant residences and properties.
The principles and techniques used for the ‘smoke–managed’ burn do not
appear to be either onerous or diﬃcult to implement. The main requirements
are planning ahead by allowing time for fuel to dry, and recognising and taking
the opportunity to burn on a day when weather conditions are suitable.
The EPA Division encourages all people who may engage in such small–scale
waste–removal burns to consider a similar approach to smoke–management.
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6

A quick guide to limiting smoke

The ‘Quick Guide to limiting smoke’ in the following section summarises the
main themes discussed discussed above. It has been prepared with the thought
it may be useful as a stand–alone guide to assist in the conduct of small–scale
waste–removal burns.
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A quick guide to limiting smoke from a
small–scale waste–removal burn
EPA Tasmania
The following points may help in limiting smoke emissions when conducting
waste–removal burns1 . Four key principles are:
• Dry your fuel;
• Consider the weather and time–of–day;
• Keep your burn small, and feed the fuel to it;
• Watch your smoke, and stop burning if there is too much.

Dry your fuel

Figure 1: Cut blue gum branches laid out for drying. The process could take
several months, so plan ahead.
• Dry fuel burns hot, wet fuels rob the burn of heat.

• Hot burns have more opportunity to combust the gasses and molecules
that cause smoke.
• ‘Curing’ of the fuel can take several weeks or several months. Plan ahead.
Don’t burn ‘straight oﬀ the saw’.
1 The applicability of this information for any given burn must be assessed by the person(s)
or organisation(s) conducting the burn. Compliance with local By–laws and state legislation
is required when burning. Burners also need be informed of and to follow fire safety and
personal safety requirements. The EPA Division cannot accept any liability from injury, loss,
or damage arising from use of this guidance note.

1

Consider the weather and time–of–day

Figure 2: Burning on a calm day or into the evening may result in poor smoke
dispersion.
• A light wind helps keep a flow of oxygen to the burn and helps disperse
smoke.
• Avoid burning late in the day – especially in cool weather – when rising
relative humidity and low temperatures inhibit the burn. Also if an atmospheric temperature inversion layer forms in the late afternoon or evening
it can trap smoke at low altitudes and limit dispersion.

2

If possible, keep your burn small, and feed the fuel to it

Figure 3: If possible burn the fuel sequentially by manually feeding the burn
from a nearby pile, keeping the burn smaller and more manageable.
• Ignite only a small pile of fuel. Have other fuel at a safe but convenient
distance ready to load on.
• A small burn is easier to control.
• If the burn is producing a lot of visible smoke do not keep loading fuel on
the burn.
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Look at your smoke

Figure 4: A hot burn of dry fuel.
• A well–alight hot burn should produce very little smoke.
• Some smoke is inevitable at ignition and when loading fuel, but this should
be of short duration.
• Look at the smoke. Is it thick and extensive? Your fuel may not be dry
enough. You may need to stop and allow more time for the fuel to cure.
Assess your burn and the amount of smoke produced while it is in progress.
Is it a hot burn, with bright flame and only wispy smoke? Is the small amount
of smoke largely moving vertically, and quickly dispersing? This is a sign of
burn well–managed for smoke being conducted on a suitable day.
Is your burn cool, smouldering and with an opaque, near–ground plume?
Smoke leaving your property may continue to exist as a thick plume near
ground–level and could impact on neighbouring properties.
Consider the perspective of your neighbour: ‘Would I want that smoke coming onto my property?’ Planning a burn may also mean informing your neighbours and negotiating on times or dates.
The principles outlined in this quick guide are described in more detail in a report
available on the Tasmanian EPA Division web pages entitled “‘Where there’s fire
there’s smoke” – but when you light the fire, how can you reduce the amount of smoke
you make? A case study of smoke-minimisation in a waste–removal burn, June 2014’.
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