
COMMENTS ON POL134: ARMIDALE DUMARESQ COUNCIL POLIC Y FOR  
SUSTAINABLE DOMESTIC ENERGY USE AND LOCAL AIR QUALI TY 

Dorothy L Robinson 

Summary  
The proposed standard for new houses does not comply with Council’s s68 obligation to consider public health 
before approving the installation of wood heaters.  There is no safe level of PM2.5 pollution.  The average new 
woodheater is expected to emit as much health-hazardous PM2.5 pollution per year as about 1 million 
cigarettes, or alternatively 267 passenger cars, each driving 15,000 km in Armidale.  For PAH (the main toxins 
in wood and cigarette smoke) the situation is even worse.  A recent review noted: “ Organic extracts of ambient 
particulate matter (PM) containing substantial quantities of woodsmoke are 30- fold more potent than extracts of cigarette 
smoke condensate in a mouse skin tumor induction assay (Cupitt et al., 1994)”  

Consequently,  
a) As recommended by numerous health experts, when affordable non-polluting alternatives are available, e.g. 
new houses, the strictest possible standard should be introduced to protect public health, even if this means that 
homeowners have to wait until new heaters are developed, or until NZ models are tested on Australian 
hardwoods and shown to meet the desired standard. 
b) Although the proposed limit of 2 g/kg may serve as a compromise for poorly-designed uninsulated houses, 
Council should encourage homeowners to use cleaner, less toxic options whenever possible, until new models 
are available that meet the desired standard. 
c) Consideration is needed both for low-income households, people who have difficulty understanding how to 
operate heaters correctly, and also for neighbours who suffer unwelcome smoke pollution.  Attachment 1 is a 
letter from a retiree who certainly did not “Thrive in Armidale”.  Other people who suffered respiratory 
complaints in winter did not realize the problem was due to woodsmoke until moving to less smoky areas. 
d) Council should encourage residents who are adversely affected by woodsmoke pollution to seek help.  
Complaints should remain open until the complainant advises that the problem has been solved. 

1. Sustainable energy use  

Council actively promotes sustainable energy use.  Examples include: 
·  LEP requiring all new subdivisions to achieve at least a 4-star rating for solar access for all blocks 
·  Agreeing in March 2009 that staff should seek amendment to State Environmental Planning Policy (Exempt and 

Complying Development Codes 2008) to include locally specific exclusions and variations for exempt and 
complying development that: set standards appropriate for the local climate for thermal efficiency, passive solar 
design and overshadowing of neighbouring buildings. 

·  Submitting a motion in August 2009 to the Local Government and Shires Association (LGSA) that the LGSA 
lobbies the State Government to improve the output of BASIX from a pass/fail for thermal comfort and numerical 
scores for energy and water, and instead provide more details on energy and water efficiency, insulation and solar 
design to allow Councils to promote and, if desired, set requirements that best suit the local climate. 

·  The August 2009 motion also recommended that the LGSA lobbies the State Government to allow locally specific 
exclusions and variations for exempt and complying development that, as well as excluding development from 
unsuitable locations as set out in local Development Control Plans, can set standards appropriate for the local climate 
for thermal efficiency, passive solar design and overshadowing of neighbouring buildings. 

·  In late 2009 Council endorsed amendments to POL070 – Relocation of Buildings – for ceiling and, where 
appropriate, under-floor insulation, with a recommendation that applications consider wall insulation.  Applicants 
must also provide evidence that, when positioning the building on the new location, orientation to maximize the 
amount of sunshine to living areas as far as practicable and having regard to other potential environmental impacts.  

·  Council also works with developers to improve energy efficiency and solar access.  For example, in February 2010, 
the developers of an over-50s lifestyle estate were required to providing a northern aspect to the proposed lounge, 
kitchen and hall areas [of the community centre] which are likely to be most frequently used.  The developers were 
also encouraged to further review options for incorporating innovative energy systems for housing development on 
this land, so that they can promote the environmental and recurrent economic benefits of such systems as part of 
their marketing campaigns. 

·  Spending Federal Infrastructure money on a demonstration photovoltaic solar cells for the Visitor Centre 
·  Council also promotes energy efficiency and sustainable energy use via its support of the Sustainable Living Expo 

(SLEX), as well as by making energy meters available for loan to the public from its library, and by the employment 
of a Domestic Energy Education Officer to provide advice to the community on energy efficiency, sustainable 
energy use and air pollution. 



The policy (POL134) could list these examples and note that Council will continue to promote sustainable 
energy use by initiatives such as the above whenever the opportunity arises.   

2. Air Pollution and Health  

a. DoP, DECC and DLG Legal advice: s68 applications  “must take into account the protection of the 
environment and of public health”   The current draft policy does not adequately take into account the 
protection of public health.  All new houses have affordable non-polluting heating options.  The expert advice 
(see below) of the Australian Lung Foundation, the American Lung Association as well as Armidale lung 
specialist Dr Gary Baker is that such alternatives should be used when available.  

Experts recommend use of non-polluting alternatives  when available  
The Australian Lung Foundation (ALF ) recommends: “use alternative methods (instead of wood heaters) for climate 
control, including insulating and improving the energy efficiency of homes, flued gas and electric heaters and energy 
efficient house design” http://www.lungfoundation.com.au/content/view/99/104/ 

The American Lung Association "strongly recommends using cleaner, less toxic sources of heat. Converting a wood-
burning fireplace or stove to use either natural gas or propane will eliminate exposure to the dangerous toxins wood 
burning generates including dioxin, arsenic and formaldehyde” see http://www.lungusa.org/press-room/press-releases/cleaner-
alternatives-for-winter-heat.html 

The Australian Medical Association called on the Tasmanian Government to ban woodheaters in the Tamar Valley 
(Launceston) and introduce new subsidies for alternatives http://www.abc.net.au/news/stories/2006/10/16/1765526.htm 

Armidale Lung Specialist Dr Gary Baker , “We need to eliminate or minimise the need for heating by design. 
Wherever possible, substitution with other non-polluting technologies is the best." (Armidale Independent, 4 June 2008) 

A study published in 2009 by Dr. Catherine Karr, an assistant professor of pediatrics, reported that living in an area with 
high domestic woodsmoke was worse than living within 50 metres of a highway.  "Bronchiolitis is the number one reason 
why a child ends up in a hospital in the first year of life," Karr explained. "It is responsible for 13% of those 
hospitalizations."…. The study "lets families know about concerns about infant exposure to traffic and wood-burning 
appliances," Karr said. “If they can avoid those things, they should.” 
 
b) Health costs of woodsmoke pollution – thousands of dollars per heater per year.   

Without a formal study of 
air pollution, we can only 
assume that the health costs of 
woodsmoke in Armidale are 
similar to the cost estimates for 
cities where such research has 
been done, e.g. Christchurch, 
NZ, or Montreal, Canada.  The 
25-author Christchurch pilot 
study, published in 2005, used 
the standard dose response 
relationship for traffic – that 
deaths increase by 4.5% for 
each increase of 10µg/m3 of PM10 exposure.  Even though Christchurch has substantial amounts of traffic and 
some industry, estimated annual health costs of domestic pollution (almost entirely woodsmoke) were $127 
million, representing 76% of total air pollution health costs of $168 million. This works out at more than $2,700 
per heater per year. 

A follow-up study, published in 2007, concluded that the above were under-estimates.  Death rates in 
Christchurch were compared with woodsmoke levels in different areas, after adjusting for age, sex, ethnicity, 
socio-economic status and tobacco smoking habits. Estimates for each increase of 10µg/m3 of PM10 exposure 
were: 

• 34% increase in respiratory deaths 
• 11% increase in circulatory deaths 
• 8% increase in all deaths 
These values are much higher than the standard dose-response-relationships used in the pilot study, 

implying that the true health costs in Christchurch are closer to $5,000 per woodheater per year. 



c) PAH (main toxins in woodsmoke) associated with g enetic damage in babies & reduced IQ at age 5  
PAH (polycyclic aromatic 
hydrocarbons) are the main toxins 
in both cigarette and wood smoke. 
A US study measured PAH 
exposure of women in the third 
trimester of pregnancy, grouping 
the women into high exposure 
(over 2.26 ng/m3) and low 
exposure (under 2.26 ng/m3).  
Children whose mothers were in 
the high exposure group had a 5-
point reduction in IQ at age 5 
compared with the low exposure 
group. 
Woodheating is a major source of 
PAH in Australia, as shown by the fact that in Canberra, where only 3.9% of households use wood as the main 
source of heating, domestic solid fuel burning (i.e. woodheating) is responsible for two thirds of PAH 
emissions. 
Armidale, with a much higher proportion of households using woodheaters, has measured average wintertime 
PAH of 8.62 ng/m3, about 4 times higher than what was considered high in the US study, where exposure over 
2.26 ng/m3 was associated with a 5 point reduction in IQ at age 5.  

d) Annual woodheater emissions – more PAH than 64 m illion cigarettes   
see http://woodsmoke.3sc.net/wood-vs-cigarette-smoke  PAH are potent cancer-causing compounds.  A  review by 
Naeher in 2007 notes: “ Organic extracts of ambient particulate matter (PM)  containing substantial quantities of 
woodsmoke are 30- fold more potent  than extracts of cigarette smoke condensate in a mo use skin tumor 
induction assay (Cupitt et al., 1994) ” 

e) Particulates in baby's lungs may lead to COPD  

Lead author of a study presented at the 11th International Congress on Combustion By-Products and Their 
Health Effects, Stephania Cormier of Louisiana State University Health Sciences Center, said: “It is no surprise 
that elevations in airborne particulate matter are associated with increased hospital admissions for respiratory symptoms 
including asthma exacerbations. What has come as a surprise is that early exposure to elevated levels of particulate 
matter elicits long-term effects on lung function and lung development in children.” 

g) UNE study – 8.8 visits to Armidale GPs from wood smoke-related respiratory complaints.  

·  A UNE study found that 8.8 visits per day to Armidale GPs were for woodsmoke-related respiratory 
complaints – details see http://woodsmoke.3sc.net (last dot point under health). 

f) Federal Government Scoping Paper (EPHC17/8.1/A) notes that the current standard is inadequate  

·  “Governments have been unable to achieve improvements 
to national woodheater emission standards due to industry 
veto in Standards Australia processes. The emissions standard 
was last revised in 1999 and the current level of 4 grams of 
particles per kilogram of wood burnt is well above levels 
achievable by latest technologies and the emissions standard 
set in New Zealand (ie. 1.5 g/kg).” 

h) Current woodheater standard does not reflect 
real-life emissions  
A study of real-life operation in over 100 households 
found that people rarely operate their heaters as 
prescribed in the Standards test.  They use larger logs and 
only a third of households always correctly load them 
perpendicular to the heater’s door.  More importantly 
“when intending to operate the woodheater at slow or medium 
burn rates, the air control is rarely left fully open for the 10 to 
15 minutes required in the standard test method.”  Four 
brand-new heaters were measured in a lab test in which 

National Pollutant Inventory graph of PAH emissions (2007-08) for the ACT 

An AS4013 heater rated 3.2 g/kg 



the air control was turned to low 2 minutes after re-loading, instead of waiting until 20% of the fuel has been 
consumed.  Measured emissions of one heater with AS4013 rating of 2.5 g/kg were 17.4 g/kg; another rated 2.9 
g/kg emitted 22.7 g/kg. Over the next 8 hours the heater rated 2.5 g/kg emitted 182 g of PM2.5, the one 
rated 2.9 emitted 175 g – almost the weight of a 200g jar of coffee.  A small change in operation can 
produce emissions 7 to 8 times higher than the AS4013 rating.  Even worse emissions might have been 
produced if other incorrect operating techniques had been used, e.g. loading logs parallel to the door, or not 
turning the fan off on low burn.  The woodheating industry’s veto on changes to the AS4103 Standard has 
prevented cheap solutions to these problems, e.g. door timers or thermostats to control the air intake and switch 
off fans when they are likely to prevent the fire from burning efficiently.   

i) No safe level of PM2.5 pollution  
The NSW Government's “Action for Air” (2009) acknowledges PM2.5 are particularly dangerous: “Health 
research identifies particles of less than 2.5 micrograms (PM2.5) as a particular concern because their smaller 
size means they can be inhaled deeper into the lungs, and because there is no safe threshold level to use for 
setting standards.” 

j) Woodsmoke reduced the ability of the lungs to fi ght infection  
Breathing woodsmoke is also known to suppress the immune system.  When mice were subjected either to 
woodsmoke, oil furnace fumes, or clean air for 6 hours, then challenged by a respiratory bug, 21% of those 
exposed to wood smoke were dead two weeks later, compared with only 5% mice exposed to fumes from the 
oil furnace or to clean air – see reference at: http://woodsmoke.3sc.net/toxic-chemicals 

k) Woodsmoke may be worse than car exhausts  
ABC News April 2008, Dr Fay Johnston, respiratory health researcher, Menzies Institute: “In the limited amount 
of studies that have been done so far that have directly compared smoke from fires with the same level of particulates and 
smoke from car exhaust, industry have all tended to show that the effects from the wood smoke are actually worse for lung 
conditions than a similar amount from, say, car exhausts.”http://www.abc.net.au/news/stories/2008/04/24/2226672.htm?site=news 

l) PM2.5 from 1 woodheater = PM2.5 from 267 passeng er cars  
Launceston received over $2 million in funding for woodsmoke reduction, including education on how to 
operate heaters correctly and why this is important.  Despite these efforts, real-life measurements averaged 9.4 
g/kg for AS4013 heaters.  Thus the best we can expect in Armidale is about 10 g/kg, even for new heaters rated 
2 g/kg.  As noted above, laboratory tests using seasoned, correctly-sized wood, correctly loaded perpendicular 
to the door, but turning the air control down too soon, resulted in low-burn emissions 7-8 times greater that the 
AS4013 rating.  Many people mistakenly believe that woodheaters and cars are about as bad as each other.  A 
heater emitting 10 g/kg that burns Armidale’s average of 4 tonnes per year will therefore emit 40 kg of PM2.5 
per year.  The average passenger car driving 15,000 km per year emits about 0.15 kg of PM2.5, implying that a 
typical new woodheater in Armidale will emit as much health-hazardous PM2.5 pollution as about 267 
passenger cars, each driving 15,000 km in Armidale. 

m) Annual woodheater emissions = PM2.5 pollution fr om almost 1 million cigarettes  
1 kg of wood in an Australian woodheater creates as much PM2.5 pollution as the smoke from 225 cigarettes.  
Burning Armidale’s average of 4 tonnes per year therefore creates as much health-hazardous PM2.5 pollution 
as nearly 1 million cigarettes – see http://woodsmoke.3sc.net/wood-vs-cigarette-smoke 

n) Wood heating causes as much global warming as ot her  forms of heating  
Carbon dioxide (CO2) is not the only greenhouse gas.  Several others including methane (CH4, responsible for 
21.3% of Australia’s greenhouse gas emissions in 2007) and carbon monoxide (CO) also cause global warming.  
Different gases stay in the atmosphere for different periods of time.  CH4 is classified as a medium-lived 
pollutant, because it is converted to other compounds over a period of several years.  According to the IPPC 4th 
assessment report, 1 kg of CH4 causes as much global warming as 72 kg of CO2 over the first 20 years after 
emission, but over a 100-year time span, the total global warming is only 25 times as much as 1 kg of CO2.   

This may, however, be and under-estimate.  A study published in the prestigious international journal 
Science, in October 2009 reported that: “We found that gas-aerosol interactions substantially alter the relative 
importance of the various emissions. In particular, methane emissions have a larger impact than that used in 
current carbon-trading schemes or in the Kyoto Protocol.”   

The time period for assessing global warming potentials was arbitrarily set at 100 years, but it now seems 
quite likely that the world’s climate could reach a tipping point in a shorter period of time (see Science, 23 
October 2009 “Parallel Pursuit of Near-Term and Long-Term Climate Mitigation”).  For example the UK 
Independent newspaper claimed to have details of preliminary findings suggesting that massive deposits of sub-



sea methane are bubbling to the surface as the Arctic region becomes warmer and its ice retreats, creating a 
“ticking time bomb” http://www.independent.co.uk/environment/climate-change/exclusive-the-methane-time-bomb-938932.html 

Therefore, the best way to avoid catastrophic 
climate change might be to minimize the amount of 
warming up to 2060 in the hope that by then, new 
technology will have been developed, e.g. solar 
thermal power with molten salt storage, nuclear fusion 
(the reaction that powers the sun, turning hydrogen into 
helium, avoiding the long-lived radioactive isotopes 
created by nuclear fission), wind and wave power, or 
even biomass such as algae grown in an enriched CO2 
atmosphere which is then burned to produce power and 
more CO2 to help grow the next generation of algae.   

Assessing the contribution of woodheating to 
global warming is complex, but given the observed 
relationship between methane and particle emissions 
(graph, right using eucalypt data from a CSIRO study), 
real-life emissions of 10-15 g/kg and average firewood 
consumption in Australian cities, calculations show that methane emissions from most Australian woodheaters 
in coastal cities will cause more global warming than other forms of heating over a 100-year time horizon, even 
if the wood is from a sustainable source.  If the sub-sea methane “ticking time bomb” hypothesis could happen 
within 50 years, anyone who wishes to reduce their contribution to global warming should not burn wood.   

The worst possible scenario is non-sustainably-produced firewood.  A NSW DECC employee suggested 
at the public forum that much of Armidale’s firewood wasn’t sustainable.  In such cases, 8 tonnes of CO2 
emissions would need to be added to the more than 2 tonnes of CO2-equivalent from methane and other 
greenhouse gases emitted by the average woodheater in Armidale.   

One reason why woodheating causes more global warming than other forms of heating is because the 
heat is less controllable and cannot be turned off when a comfortable temperature has been reached.  
Consequently, if the same amount of wood is converted to pellets, it will provide enough heat to keep 2 or 3 
similar-sized houses warm throughout the winter.  Pellet heaters burn a lot more cleanly than 
log heaters, creating 95% health-hazardous PM2.5 and methane pollution per year.  Given 
that there is no safe level of PM2.5 pollution, that the current standard for log heaters is 
inadequate because the woodheating industry vetoed recommended changes, that current 
firewood supplies may not be sustainable, and that pellet heaters can heat many more homes 
for the same amount of wood, people who wish to burn a renewable resource without 
generating excessive health-hazardous PM2.5 pollution, or cause global warming from 
methane emissions, should use wood pellet heaters (see picture, right) instead of log heaters. 

o) Compassion needed for both for woodheater users and those suffering the effects of woodsmoke  
The current complaints system is ineffective.  People do not like to dob in their neighbours.  Moreover, 

although people usually see some improvement, there are many examples of people who are unhappy with the 
result.  There is no information that any cases have been solved to the complainant’s satisfaction.  Perhaps 
Council could review all cases and publicise success stories where the problem has been solved to everyone’s 
satisfaction?  This would encourage people affected by woodsmoke to seek help instead of suffering in silence 
or in the end moving house. 

The policy also needs to be amended to explain that people who take the time and trouble to operate 
heaters correctly will not be fined.  Council will act at all times with compassion and respect and do everything 
possible to assist people who have difficulties, so that residents can find the best ways to keep warm while 
minimising exposure to health-hazardous woodsmoke.   

Conclusions  
The proposed standard for new houses does not comply with Council’s s68 obligation to consider public health 
before approving the installation of wood heaters.  There is no safe level of PM2.5 pollution.  The average new 
woodheater is expected to emit as much health-hazardous PM2.5 pollution per year as about 1 million 
cigarettes, or alternatively 267 passenger cars, each driving 15,000 km in Armidale.  For PAH, the main toxins 
in wood and cigarette smoke, the situation is even worse.  A recent review noted: “ Organic extracts of ambient 
particulate matter (PM) containing substantial quantities of woodsmoke are 30- fold more potent than extracts of cigarette 
smoke condensate in a mouse skin tumor induction assay (Cupitt et al., 1994)” 
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Attachment 1 – Submission to Council’s Strategic Plan, August 2006. 


