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1. Introduction

There is no safe level of exposure to air pollution. Australia experiences levels of air pollution that
significantly impact the health of our communities. Collective studies estimate that between 2,616
and 4,884 people die prematurely from exposureto air pollution every yearin Australia.! The
economiccost of premature death attributed toambientair pollution in Australia has been estimated
at up to AUDS24 billion peryear.? Low levels of exposureto air pollution can cause adverse health
impacts, howeverthe lowerthe pollution, the lowerthe health impacts. Driving pollution down to

as low as possible therefore has significant benefits.

This Clean Air Action Plan identifies the largest sources of controllableair pollution, and the actions
that the Victorian government must take to reduce controllable air pollution to best practice control
standards. It has been developedin collaboration with health experts, community groups in areas
impacted by air pollution, and international air regulation experts. We urge the Victorian government

to adopt this planand the actionsit lists throughout.

The overwhelmingindustrial source of air pollution in Australiaand Victoriais coal-fired power
stations.* The mostrecentanalysis of health impacts caused by coal-fired power stationsin Australia
has found thatthey contribute to 845 babies beingborn with low birth-weight, 14,434 children with
asthma, and 785 premature deaths each year.® The health cost to the Australian economy from coal-
fired powerstations alone is $2.4 billion dollars annually.® The other major sources that contribute to

healthimpacts are motorvehicles and smoke from wood heaters.” Air pollution from coal-fired power

1 Hanigan,1.C.; Broome, R.A,; Chaston, T.B.; Cope, M.; Dennekamp, M.; Heyworth, J.S.; Heathcote, K.; Horsley,
J.A; Jalaludin, B.;Jegasothy, E.; et al. Avoidable Mortality Attributable to Anthropogenic Fine Particulate
Matter (PM2.5) in Australia.Int. J. Environ. Res. Public Health 2021,18, 254:
https://doi.org/10.3390/ijerph18010254; Australian Institute of Health and Welfare (AIHW) (2016). Australian
burden of diseasestudy: impactand causes of illnessand deathin Australia 2011, AIHW, Canberra; Begg, S.
(2007). The burden of diseaseand injuryin Australia 2003, PHE 82, AIHW, Canberra; Institute for Health
Metrics and Evaluation (IHME). Global Burden of Disease Study 2017. Seattle, WA: IHME, University of
Washington,2017. Accessed 10/06/2018: http://vizhub.healthdata.org/gbd-compare.

2 See: Australian Institute of Health and Welfare (AIHW) (2016). Australian burden of disease study:impact and
causes ofillness and deathin Australia 2011, AIHW, Canberra;Begg, S. (2007). The burden of diseaseand injury
inAustralia 2003, PHE82, AIHW, Canberra;Access Economics (2008). The health of nations:the valueof a
statistical life, Australian Safety and Compensation Council, Australian Government Department of Education,
Employment and WorkplaceRelations, Canberra.

3 World Health Organization. Regional Officefor Europe. (2006). Air quality guidelines global update 2005:
particulate matter, ozone, nitrogen dioxideand sulfur dioxide. Copenhagen: WHO Regional Officefor Europe.
https://apps.who.int/iris/handle/10665/107823

4 See: http://www.npi.gov.au/npidata/action/load/emission-by-substance-
result/criteria/destination/ALL/source-type/ALL/subthreshold-data/Yes/substance-
name/All/state/VIC/year/2019.

5 Dr. Aidan Farrow, Andreas Anhduser and Lauri Myllyvirta,, Lethal Power: How Burning Coal is Killing Peopleln
Australia (August2020), pp 22-24. Availableat: https://www.greenpeace.org.au/wp/wp-
content/uploads/2020/08/GPAP-Lethal-Power-full-report.pdf.

6 Johnson, Chris et al, ‘Costs of Negative Health Outcomes Arisingfrom Air Pollution from Coal-fired Power
stations’, Actuaries Institute of Australia Annual Hackathon, 19 August 2020.

7 EPA Victoria, Air pollution in Victoria —a summary of the state of knowledge (March 2018) p. 18. Availableat:
www.epa.vic.gov.au/about-epa/publications/1709.
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stations, disproportionately impacts the communities living near them, making this one of the most
significant environmental justice issuesin Australia. Air pollution reduction measures cannot only be

undertaken primarily in larger population areas, such as metropolitan Melbourne.

The Victorian governmentinitiated the development of an Air Quality Strategy in 2018. The Victorian
populationis exposed to significantamounts of air pollution each year. As one of the most populous
states, reducingair pollution and lifting the health burden should be treated as a priority. As
Victorians were exposed to some of the most significantimpacts of bushfire smoke in the 2019-2020
summer bushfire crisis, the Victorian government must act to control air pollution whereverthey can.
Fortunately, the rest of the world has undertaken air pollution reduction measures that Victoria can

learnfromand implementto protect publichealth.

The devastating bushfires of the 2019-2020 summer period and the ongoing COVID-19global
pandemichave highlighted air pollution as a significant publichealth problem. Research published in
the Medical Journal of Australia estimates that more than 400 people died from exposure to air
pollution duringthe fires,® with many more likely to have developed chronicillness, orexperienced
serious short-term health impacts.® The total estimated health costs of the bushfire smokeis $1.95
billion.%° Itisamatter of when, notif, Australia will experience severe bushfires again. Without
reducing existing sources of air pollution to best practice control standards, the publichealth
consequences of air pollution from subsequent bushfires will continue to be exacerbated, especially
forthose communities who are already exposed to high levels of air pollution throughout the year.
Airpollution can cause health problems, like heart attacks, strokes, diabetes and high blood pressure,
that have beenidentified as the pre-existing medical conditions that raise the chances of death from
COVID-19infection.'* By implementing this Clean Air Action Plan, pre-existing sources of air pollution

will be reduced which may assistin reducing health impacts from both these crises.

8 Nicolas Borchers Arriagada, Andrew Palmer, David Bowman, Geoffrey Morgan, BinJalaludin, FayJohnston,
Unprecedented smoke-related health burden associated with the 2019-20 bushfires in eastern Australia,
Medical Journal of Australia, 12 March 2020. Availableat:
https://onlinelibrary.wiley.com/doi/pdf/10.5694/mja2.50545.

° Australian Medical Association, “AMA warns of new health threats from ongoing bushfirecrisis”, January 3
2020: https://ama.com.au/media/new-health-threats-escalating-bushfire-crisis

10 Johnston, F.H., Borchers-Arriagada, N., Morgan, G.G. et al. Unprecedented health costs of smoke-related
PM> s from the 2019-20 Australian megafires. Nature Sustainability (2020). https://doi.org/10.1038/s41893-
020-00610-5

11 https://www.hsph.harvard.edu/c-change/subtopics/coronavirus-and-pollution/See also:Cole, M., et al., Air
Pollution Exposure and COVID-19 (2020) availableat: http://ftp.iza.org/dp13367.pdf; Liang, D., et al. Urban Air
Pollution May Enhance COVID-19 Case-Fatality and Mortality Rates in the United States (2020) availableat:
https:// doi.org/10.1101/2020.05.04.20090746;Tian, H., et al. (2020). Risk of COVID-19 is associated with long-
term exposure to air pollution(2020) availableat: https://doi.org/10.1101/2020.04.21.20073700 ;
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2. Air pollution
21 Pollutants and pollution sources

Industrial processes emit abroad range of pollutants that can impact health. Itis generally accepted
that there are five key pollutants released orformed in the atmospherefrom numerous and diverse
stationary and mobile sources that cause or contribute to air pollution which may reasonably be
anticipated to endangerpublichealth or welfare. These pollutants are fine particle pollution (PM,s),
coarse particle pollution (PM,,), oxides of nitrogen (NO,), sulfur dioxide (SO,), and ozone (O3). These
pollutants also represent the majority of air pollutants for which standards are setin the National
Environment Protection (Ambient Air Quality) Measure.*? The health impacts of these pollutants are

outlined below in section 2.5.

Particle pollution consists of tiny solid particles that come in a range of sizes, measuredin
micrometres. Coarse particle pollutionis usually referred to as PM,, (that s, particle size of 10
micrometresin diameter), which generally forms as dust (such as coal dust) and isinhalable into the
lungs. Fine particle pollution, known as PM, 5, is much smaller, at 2.5 micrometres in diameter. Its
small size meansitcan get deeperintothe lungsandintothe bloodstream, causingadeadly range of

healthimpacts (see section 2.5below).

NO, and SO, are gases that are formed duringthe process of combustion. In addition to being toxic
of theirown accord, both SO, and NO, form secondary fine particle pollution,*? creating additional
huge quantities of deadly fine particle pollution. In addition to improving reduction of fine particle
emissions fromindustrial sources, strict control measures to drive down SO, and NO, emissions must
beinstalled toreduce the creation of secondary fine particle pollution. Nitrogen dioxide (NO,) isthe
main oxide of nitrogen pollutant of concern.

Normally, ozone is not directly emitted by asource;itis formed at ground level when NO, reacts with
otherchemicalsinthe air, including volatile organiccompounds. (See more on ozone in section 6
below.)

Mercury (Hg) is well-known for its toxicity and, while not emitted by a broad range of sources, is
nonetheless a pollutant of concern. Although mercuryisreleased in much lowerlevelsthan PM, SO,,
NO, and ozone, itis highly toxicand accumulatesin both the environment and the body. Any release
of mercuryissignificant. Specific highly toxic substances such as volatile organiccompounds (VOC)

are alsoa concern, both on theirown and inthe formation of ozone.

12 Carbon monoxide (CO) andlead (Pb) have also been listed as criteria pollutants. Improvements in mobile
sourcefuels and technologies have significantly reduced the risk posed by these pollutants.

13 Ewald, Ben., The Health burden of fine particle pollution from electricity generation in NSW (November 2018)
p. 20. Availableat: https://www.envirojustice.org.au/wp-

content/uploads/2018/11/Ewald _B_2018 The health_burden_of fine_particle_pollution_from_electricity_ge
neration_in_NSW.pdf.
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2.2 Monitoring and access to information

Airquality monitoring must be improved to effectively measure the health risk for at-risk
communities.

Accordingtothe Victorian Auditor General’s Office (VAGO) audit of Environment Protection Authority
(EPA) airmonitoring obligations, the EPA does not currently produce areliable or representative
measure of ambientair quality across the state, hasn’timplemented the requisite monitoring
required underthe NEPM, and does not collectinformation on air quality for most of the state

despite beingrequired to dosounderair pollution law.*

Accordingto power station contractors who conducted air modelling for Latrobe Valley during the
2018 powerstation licence review, NEPMstandards for SO,, PM,;and PM, s are routinelybreached
and/orroutinely reachingthe standard in Latrobe Valley.!® Yet, where exceedances are captured by

industry-run monitors, nothingis done to reduce poorairquality by EPA.®

There isvery little air pollution monitoring undertaken at roadsides in Melbourne, where trafficis
heavy and causes poor air quality in front of schools, kindergartens, residential facilities, aged-care
facilities and hospitals. Nor does Victoria’s air quality monitoring network adequately capture air
pollution datafrom wood-burning heaters, which are located in urban and residential environments

and pose a healthrisk tothe surrounding communities.

In addition to poor monitoring, there is pooraccess to information about air pollutionin Victoria. The
Office of Environmentand Heritage in NSW provides real-time air pollution information fromits
monitors, including the Upper Hunter Air Quality Monitoring Network includinga mechanismto
download air pollution datasets with parameters chosen by the user (e.g. time, pollutant/s,
monitoring station). Undertheir pollution licences, power stationsin NSW are required to upload
monitoringinformation on a monthly basis onto their websites. Victoria has no such thing. The EPA
AirWatch displays air quality information on a48-hour rolling average,'” and hourly average,*® but the
data cannot be downloaded and the user cannot see information outside the 1-hour or48-hour
period. Thereisan historical hourly air quality table maintained by EPA which the user can scroll

through hour by hour, but again none of the data is downloadable.® Noindustry in Victoria, including

14 See: https://www.audit.vic.gov.au/report/improving-victorias-air-quality?section=.

15 Grey, Andrew, Review of GHD’s Modelling Assessment and Analysis of the Coal-Fired Power Stations in the
Latrobe Valley (September 2018). Availableat: https://www.envirojustice.org.au/wp-
content/uploads/2018/09/2018-09-18-Gray-expert-report.pdf

16 Grey, Andrew, Review of GHD’s Modelling Assessment and Analysis of the Coal-Fired Power Stations in the
Latrobe Valley (September 2018). Availableat: https://www.envirojustice.org.au/wp-
content/uploads/2018/09/2018-09-18-Gray-expert-report.pdf

17 https://www.epa.vic.gov.au/for-community/airwatch.

18 https://www.epa.vic.gov.au/for-community/airwatch/airwatch-table-data-page#ttab-standard-monitoring-
sites-2.

19 See: https://ref.epa.vic.gov.au/our-work/monitoring-the-environment/epa-airwatch/historic-air-quality-
data-table.
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coal-fired power stations, is legally obliged to make its stack emissions monitoring data publicly
available. Access to stack emissions monitoring datais subjecttoa Freedom of Information request
whichisa lengthy and cumbersome process, subject to review, and often resultsinimportant

pollutioninformation being redacted on the basis thatitis “commercially sensitive”.

Action: By September 2021, develop an air quality monitoring plan thatincreases the level of, and

access to, air quality monitoringandinformation, including by:

e Installingand/orincreasing permanentair quality monitoring stationsin every community
that isnear a major industrial source of pollution, such as coal-fired power stations.

o Implementinglocalised monitoring networks in areas with large trafficflow and with high
wood-burning heaterusage, including the use of low-cost monitors.

e Ensuringaccessto monitoring databe made available inreal-time, on a single website
maintained by the EPA.

e Ensuringboth current and historical databe made available in downloadable datasets to
coincide with the implementation of the Environment Protection Act 2018.

e Fundingandimplementingan AirSmart health promotion campaign to minimise the health

impacts of poorair quality.?°

2.3 Victoria’s main sources of air pollution

Accordingtothe EPA’s Air pollution in Victoria — a summary of the state of knowledge, the main
sources of air pollution in Victoria are motor-vehicles, power generating industries, and smoke from

bushfires, planned burns and wood heaters.?!

Victoriadoes not have an air pollutantinventory. This section uses publicly available information from
the industry self-reported National Pollutant Inventory (NPI) to identify the largest sources of PM,
SO,, NO,, Ozone and mercuryin Victoria. The NPl does not require that non-industrial emission
sources be reported, however diffuse sources of air pollution including from vehicles and wood-
burning heaters are prepared by the Victorian EPA and submitted to the NPI.Section 2.2above
outlinesthe inadequacies of air pollution monitoringin Victoria, includingin urban areas with heavy

vehicle trafficand where wood-burning heaters are prevalent.

Accordingtothe mostrecent NPI, electricity generation from coal is the largest source of PM, 5, PM,

SO, and Hg in Victoria, by significantamounts compared with the next largest sources. Moreover,

20 See: Asthma Australia, ‘Now is the time to get AirSmart Australia’, 1 September 2020:
https://asthma.org.au/about-us/media/now-is-the-time-to-get-airsmart-australia/

21 EPA Victoria, Air pollution in Victoria —a summary of the state of knowledge (March2018) p. 18. Availableat:
www.epa.vic.gov.au/about-epa/publications/1709.
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since both SO, and NO, form secondary PM, s pollution, electricity generationisan even bigger

source of PM,s.

Table 1: Top three sources of key pollutantsin Victoriafrom 2018/19 NPI reporting period??

PM1o PM2.5 NOx SO Mercury

Electricity Electricity Motor vehicles — Electricity generation  Electricity

generation (includes  generation 100,000,000kg (includes coal generation

coal mining) - (includes coal mining)— (includes coal

9,400,000kg mining) - 85,000,000kg mining)— 1000kg
2,200,000kg

Motor vehicles — Oil andgas Coal-fired power Fuel combustion Windblown dust—

3,500,000kg extraction— stations — (subreporting 50kg

170,000kg?3

50,000,000kg

threshold facilities)—
40,000,000kg

Windblown dust—
3,400,000kg

Petroleum and coal
product
manufacturing—
140,000kg

Fuel combustion
(subreporting
threshold facilities)
— 11,000,000 kg

Basic non-ferrous
metal manufacturing
—-6,500,000kg

Fuel combustion /
solid fuel burning
(domestic) —27kg

Source: NPl data2018/19 report.

Action: The Victorian EPA will complete and publicly release the Victorian air pollution inventory by

September 2021, and will update itatleastevery 3 years.

Action: By September 2021, coal mine and coal-fired power station pollution will be reported

separatelyinthe NPI.

24 Where does the pollution go?

In the most recentassessment of air pollution from coal-fired power stations Lethal Power: How

Burning Coalis Killing Peoplein Australia,?* international air quality modelling experts conducted

22 Victoria does not have an up-to-date air pollution inventory (an assessment of the extent of air pollution and
sources),so data from the NPI, which is self-reported by industry based on calculated estimates of their
pollution, mustbe used to identify the largestsources of PM, SOz, NOx and mercury. Accordingto the most
recent NPI report from 2018/19, the largestsource of PM; s in Victoria, by a factor of 13, are coal-fired power
stations.The largestsource of PMygis electricity generation, which includes coal mining. In Victoria PM1o
emissions from coal mines and power stations arecombined in reporting data.
23 Motor vehicles (especially diesel-powered motor vehicles) aregenerally considered to be a more significant
sourceof PMa s than oil & gas extraction, but the NPI does not include non-industrial diffuse mobilesource
PM; 5. This means that domestic solid fuel burning, another significantsource of PM, s air pollution,is also not

reported under the NPI.

24 Dr. Aidan Farrow, Andreas Anhiuser and Lauri Myllyvirta, Lethal Power: How Burning Coal is Killing Peopleln
Australia (August2020), availableat: https://www.greenpeace.org.au/wp/wp-
content/uploads/2020/08/GPAP-Lethal-Power-full-report.pdf.
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industry-standard air modelling. This modelling showed that air pollution from coal-fired power
stations travelsfarbeyond a powerstation’s location. Communities nearthe power station may be
exposed to the highest concentrations of air pollution under certain weather conditions,?® but
transport of PM, s can extend for hundreds of kilometres and affect large populationsin cities.?®

Lethal Power shows that, depending on wind direction and speed, PM, s from Victoria’s coal-fired
power stations travels considerable distances, reducingair quality in Melbourne and as far west as
Warrnambool, and as farsouth as Burnie in Tasmania.?” The highest concentrations of NO, from coal-
fired powerstationsisinthe airshed where the power stationsislocated. Not only does the pollution
travel far, itis most concentrated at the source, disproportionally exposing people in nearby

communities.

Figure 1: Annual mean near-surface PM2.5 concentrationincreases due to emissions from coal-

fired powerstations in Victoria

3.00

1.50

0.79

- 0.05

-0.03

0.00

Source: Lethal Power: How Burning Coalis Killing People in Australia

25 Dr. Aidan Farrow, Andreas Anhiuser and Lauri Myllyvirta, Lethal Power: How Burning Coal is Killing Peopleln
Australia (August2020), p. 5., availableat: https://www.greenpeace.org.au/wp/wp-
content/uploads/2020/08/GPAP-Lethal-Power-full-report.pdf.

26 Dr. Aidan Farrow, Andreas Anhiuser and Lauri Myllyvirta, Lethal Power: How Burning Coal is Killing PeopleIn
Australia (August2020), p. 5., availableat: https://www.greenpeace.org.au/wp/wp-
content/uploads/2020/08/GPAP-Lethal-Power-full-report.pdf.

27 Dr. Aidan Farrow, Andreas Anhiuser and Lauri Myllyvirta, Lethal Power: How Burning Coal is Killing Peopleln
Australia (August2020), pp. 18-19.,availableat: https://www.greenpeace.org.au/wp/wp-
content/uploads/2020/08/GPAP-Lethal-Power-full-report.pdf.
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Airpollution fromvehicles and wood heatersis largely localised. The heavier the traffic, the more air
pollutionis emitted. The most heavily impacted communities are often close to major ports and
impacted by diesel-fuelled heavy vehicle movements. The City of Maribyrnong, whichincludes the
suburbs of Footscray, Seddon, Yarravilleand Kingsville, is directlyimpacted by the transport
operations of the Port of Melbourne. Smoke from wood-burning heaters cansitin places such as the
Yarra Valley fordaysinstill weather, contributing to very poorair quality. The pervasive and
widespread nature of pollution from coal-fired power stations means that evenif localised sources of
pollution like wood-burning and diesel trucks are reduced to zero, background concentrations of
pollution will still pervade.

25 Health impacts of air pollution at existing concentrations

The International Agency for Research on Cancer classifies air pollution as ahuman carcinogen.® A
2019 global review of evidence found that air pollution can damage every organ and every cell inthe
human body.2°In 2018, the directorgeneral of the World Health Organisation (WHO) declared air
pollution a “publichealth emergency”.?° Children and older people are most vulnerable to the health
impacts of air pollution.

The most dangerous form of air pollutionis PM, s. There isabundant evidence that PM, s exposure
can cause adverse health effects and increased risk of death.3' There is no lowerthreshold forthese
effects.32 The science does not support thatthere is a safe level of exposure, so air quality standards

are areference level, notasafe level.®® Longterm exposure is particularly damaging, even at lower

28 World Health Organization (WHO) 2013, Media Release No. 221, IARC: Outdoor air pollution a leading
environmental cause of cancer deaths, International Agency for Research on Cancer, World Health
Organization, Lyon, France: www.iarc.fr/wp-content/uploads/2018/07/pr221_E.pdf

2% Dean E. Schraufnagel, et al., Air Pollution and Noncommunicable Diseases: AReview by the Forum of
International Respiratory Societies’ Environmental Committee, Part1: The Damaging Effects of Air Pollution,
February 2019, Volume 155, Issue 2, Pages 409—416, Availableat: https://doi.org/10.1016/j.chest.2018.10.042;
Dean E. Schraufnagel, et al., (2019) Air Pollution and Noncommunicable Diseases: AReview by the Forum of
International Respiratory Societies’ Environmental Committee, Part2: Air Pollution and Organ Systems, CHEST
Journal, February 2019, Volume 155, Issue 2, Pages 417—426. Availableat:
https://doi.org/10.1016/j.chest.2018.10.041

30 Dr Tedros Adhanom Ghebreyesus, “Air pollutionis thenew tobacco. Time to tacklethis epidemic” The
Guardian, October 27 2018. Availableat: https://www.theguardian.com/commentisfree/2018/oct/27/air-
pollution-is-the-new-tobacco-time-to-tackle-this-epidemic

31 Dockery, Douglas W., et al.,(1993) An Association between Air Pollution and Mortalityin Six U.S. Cities,
New England Journal of Medicine, 329(24):1753-1759.
https://www.nejm.org/doi/full/10.1056/NEJM199312093292401; Krewski D., et al.,(2005) Reanalysis of the
Harvard Six Cities Study, part |:validation and replication. Inhalation Toxicology 2005 Jun-Jul;17(7-8):335-42.
Availableat:https://doi.org/10.1080/08958370590929402U.

32 Dockery, Douglas W., et al.,(1993) An Association between Air Pollution and Mortalityin Six U.S. Cities,
New England Journal of Medicine, 329(24):1753-1759. Availableat:
https://www.nejm.org/doi/full/10.1056/NEJM199312093292401;Krewski D., et al.,(2005) Reanalysis of the
Harvard Six Cities Study, part |:validation and replication. Inhalation Toxicology 2005 Jun-Jul;17(7-8):335-42.
Availableat: https://doi.org/10.1080/08958370590929402U.

33 World Health Organization. Regional Officefor Europe. (2006). Air quality guidelines global update 2005:
particulate matter, ozone, nitrogen dioxideand sulfur dioxide. Copenhagen: WHO Regional Office for Europe.
Availableat: https://apps.who.int/iris/handle/10665/107823.
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levels of pollution. A recent study from Queensland found that long-term exposureto PM, s was
associated withincreased all-cause mortality of two percentforeach 1 ug/m?3increase in annual

PM,s, even where PM, s levels were measured well-below air quality standards.3*

Research led by the University of Sydney has found up to a four percentincreased risk of out-of-
hospital cardiacarrest (OHCA) associated with every 10 ug/m?3increase in PM, 5.3°> OHCA is a major
medical emergency, with less than one in 10 people worldwide surviving these events. 3¢ Similarly, in
Tasmania, where air pollution is mainly associated with wood-burning heaters, a 10 ug/m3increase in
daily PM, 5 was associated with a29 percentincrease in hospitaladmissions for heartfailure onthe

following day.?’

In 2019, the Harvard Chan School of PublicHealth published an analysis of more than 95 million
Medicare hospital insurance claims foradults aged 65or olderin the United States from 2000 to
2012.38 The researchersfound thateach 1 ug/m3increase in PM, s was associated with 2,050 extra
hospital admissions, 12,216 days in hospital, and USD$31m in healthcare costs fordiseases not
previously associated with PM, s including sepsis, kidney failure, and urinary tract and skin infections.
These associations remained even at daily PM, ;s concentrations below the WHO guideline. As such,
the researchers concluded that substantial health and economiccosts were linked to small PM, 5

short-termincreases.

Children are particularly vulnerable to PM, s exposure due to the adverse effectson lung
development. Australia’s most common cause of general practitioner presentationin children under
five isasthmaandallergy. A 2015 Australian meta-analysis discovered that forevery 2 ug/m?
incremental increasein chronicexposure to traffic-related particulate matter, the risk of developing

subsequentasthmain childhood increased by 14 percent.3° Reduced lung health and impaired

34Yu W, Guo Y, ShiL, Li S (2020) The association between long-term exposure to low-level PM2s and mortality
inthe state of Queensland, Australia: Amodelling study with the difference-in-differences approach.PLoS Med
17(6): €1003141. https://doi.org/10.1371/journal.pmed.1003141

35 Bing Zhao, et al.,.(2020) Short-term exposure to ambient fine particulate matter and out-of-hospital cardiac
arrest: a nationwide case-crossover study inJapan. The Lancet Planetary Health, 4(1): 15-23. Availableat:
https://doi.org/10.1016/52542-5196(19)30262-1

36 University of Sydney. "Air pollution impacts can be heart-stopping: Biggest study of dangerously small
particulate matter and cardiacarrest." ScienceDaily, 28 January 2020. Availableat:
https://www.sciencedaily.com/releases/2020/01/200128115421.htm

37 Huynh QL, Blizzard CL, Marwick TH, et al Association of ambient particulate matter with heart failure
incidenceand all-causereadmissionsin Tasmania:an observational study BMJ

Open 2018;8:e021798.d0i:10.1136/bmjopen-2018-021798

38 Wei Yaguang, et al.(2019) Short term exposure to fine particulate matter and hospital admission risks and
costs inthe Medicare population:time stratified, casecrossover study BMJ 2019;367:16258. Availableat:
https://doi.org/10.1136/bmj.l6258

3% Bowatte G, Lodge C, Lowe A, Erbas B, Perret J, Aoramson M, et al. The influence of childhood traffic-related
air pollution exposureon asthma, allergy and sensitization: Asystematic review and a meta-analysis of birth
cohort studies.Allergy. 2015;70(3):245-56.
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developmentin children holds lifelong consequences, including anincreased risk of cardiovascular

disease and associated mortality as an adult.*°

PM, s is notthe only pollutantthat adversely impacts health. Atlow concentrations, NO,, SO, and O3
can cause significant health problems. A number of Australian studies published in the last decade
demonstrate statistically significant health impacts at pollutant concentrations well-below national
standards forthese pollutants.** Nitrogen dioxide is strongly associated with childhood asthmaand
impaired lung development, which can lead to lifelong adverse health effects and premature death.*?
Adverse neonatal outcomes, including preterm birth, low weight at birth and foetal growth restriction
are associated with maternalexposuresto NO,, SO, and Os.** Laboratory confirmed paediatric
influenzahas also been associated with ozone.** Middle-aged Australians exposed to nitrogen dioxide
can experience exacerbations of current asthma, the incidence of new asthma, and atopy.** Long
term exposure to SO,, even atlow concentrations, has been associated with cardiorespiratory
mortality.*® Developing but as-yet-unconfirmed evidence suggests a large effect from traffic-related
air pollution damaging children’s brain growth.*” If confirmed, this would be the largest and most

economicallyharmful healthimpact of currentair pollution exposure.

40 Ryan G, Knuiman MW, Divitini ML, James A, Musk AW, Bartholomew HC. Declinein lung function and
mortality: The Busselton Health Study. Journal of Epidemiology and Community Health. 1999;53(4):230-4;
Georgiopoulou VV, Kalogeropoulos AP, Psaty BM, Rodondi N, Bauer DC, Butler AB, et al.Lung function
andriskfor heart failureamong older adults:the Health ABC Study. American Journal of Medicine.
2011;124(4):334-41;Sin DD, Wu L, Man SF. The relationship between reduced lung function and cardiovascular
mortality: A population-based study and a systematic review of the literature. Chest. 2005;127(6):1952-9.

41 See Clare Walter, Maxwell Smith et al.(2019) Health-based standards for Australian regulated thresholds of
nitrogen dioxide, sulfur dioxideand ozone: Expert Position Statement 2019:
https://www.envirojustice.org.au/wp-content/uploads/2019/11/Expert-Position-Statement-PDF.pdf, pp.6-7.
42 Knibbs, Cortés de Waterman, Toelle, Guo, Denison,Jalaludin, Williams.(2018). The Australian Child Health
and Air Pollution Study (ACHAPS): A national population based cross-sectional study of long-term exposure to
outdoor air pollution,asthma, and lung function. Environment International, 120,394-403; Bowatte, G., Lodge,
C., Knibbs, L., Erbas, B., Perret, J., Jalaludin, B., Dharmage, S. (2018). Traffic related air pollutionand
development and persistence of asthma and lowlung function. Environment International, 113,170-176;
Gauderman WJ, Urman R, Avol E, et al.(2015). ‘Association ofimproved air quality with lung development in
children’.NEJM 2015;372;10:905-913.

43 Chen, Guo, Abramson, Williams, & Li. (2018). Exposure to low concentrations of air pollutants and adverse
birth outcomes inBrisbane, Australia,2003-2013.Science of the Total Environment, 622-623,721-726;Li, S.,
Guo, Y., & Williams, G.(2016). Acute Impactof Hourly Ambient Air Pollution on Preterm Birth. Environmental
Health Perspectives, 124(10), 1623-1629; Pereira, G. et al.,Locally derived traffic-related air pollution and fetal
growth restriction:a retrospective cohort study. Occupational and environmental medicine2012,69(11), 815-
822.

44 Xu, Z. W. et al., Air pollution, temperature and paediatricinfluenza in Brisbane, Australia. Environment
international 2013,59,384-388.

45 Bowatte, G., et al., (2018).Traffic related air pollution and development and persistence of asthma and low
lung function. Environment International,113,170-176; Bowatte, Lodge, Knibbs, Lowe, Erbas, Dennekamp,
Dharmage. (2017). Traffic related air pollution exposureis associated with allergic sensitization,asthma, and
poor lungfunctionin middleage. The Journal of Allergy and Clinical Immunology, 139(1),122-129.el.

46 Wang, X., Hu, W., & Tong, S. (2009). Long-term exposure to gaseous air pollutants and cardio-respiratory
mortalityin Brisbane, Australia. Geospatial Health, 3(2),257-263.

47 Sunyer J, Esnaola M, Alvarez-Pedrerol M, Forns J, Rivas |, Lopez-Vicente M, et al.(2015) Association between
Traffic-Related Air Pollution in Schools and Cognitive Development in Primary School Children: A Prospective
Cohort Study. PLoS Med 12(3): €1001792. https://doi.org/10.1371/journal.pmed.1001792

ENVIRONMENTAL JUSTICE AUSTRALIA | PEOPLE’S CLEAN AIR ACTION PLAN FOR VICTORIA 12


https://www.envirojustice.org.au/wp-content/uploads/2019/11/Expert-Position-Statement-PDF.pdf
https://doi.org/10.1371/journal.pmed.1001792

3. Controlling pollution from coal-fired power stations

Coal-fired power stations are the mostsignificant controllable source of airpollutioninVictoria which canbe

significantly reduced withbest practice control standards.

This sectionoutlinesthe bestavailable technologiesfor pollution control and timeframe for installing those
controls to protecthumanand environmental health. We have included NSW coal-fired power stationsin
this sectionto demonstrate that coordinated control of air pollution from coal-fired power stations inboth

states is possible.
3.1 Regulating emissions from coal-fired power stations

Australia’srisk-based approachto air pollutionregulation falls well short when compared with international
counterparts.*® Forseveral decades the US, EU, South Korea, China, Japan and other nations have

requiredincreasingly effective controls for PM, NO,, SO,, and mercury.

Emissions from coal-fired power stations must be set atlimitsthatrequire the installation of bestavailable
pollution control technologies (BACT) described below. Pollutionlicences mustimpose a range of obligations
that, amongother things, require pollution controlsand powerstationinfrastructure to be regularly
maintained toensure thatoperationsare runas cleanly as possible. Because much of the PM, s from
combustion of coal isformed by subsequentreactionof SO,and NO, in the atmosphere, BACT levels of SO,
and NO, pollutioncontrols mustbe required to properly protectthe public from adverse PM, s health

impacts.

Table 2: Emission levels that can be achieved with installation of BACT for existing coal-fired power
stations*°

Annual Average (mg/m3) Short term (daily or reference test) (mg/m?3)
PM>0  2-8 3-11
50:& 503 10-130 25-165
NOx (coal)  65-150 <85-165
NOx (lignite) ~ <85-150 140-165
Hg (coal)  <1-4 ug/m3 <1-4 ug/m3
Hg (lignite)  <1-7 ug/m3 <1-7 ug/m?3

48 Although the Victorian regulatory frameworks requireadvances in pollution reduction to be made, this is not
done.

49 See: Commission Implementing Decision (EU) 2017/1442 of July 2017, establishingbestavailabletechniques
(BAT) conclusions,under Directive2010/75/EU of the European Parliamentand of the Council, for large
combustion plants. “BAT Associated Emission Levels, Section 2 “BAT Conclusions for the Combustion of Solid
Fuels”: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1503383091262&uri=CELEX%3A32017D1442

50 The EU Directive assignsslightly less stringent limits (2-10 mg/m?3; 3-11mg/m3) to plants with a heat input of
less than 1000 MW of thermal input (approximately 280-320 MW electric output).
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Emissions limits inother countriesfor existing power stations retrofitted with BACT arein Table 3 below.

Table 3: Representative emission limits for existing coal-fired power stations in other jurisdictions

SOz (mg/m?3) NOx (mg/m3) PM (mg/m?3) Hg (ug/m3)
China®?! 35 50 10 30
Japan®? 68.3 57.5 14.3 10
South Korea®3 142.5. 102.5 10 50
EU~4 130 150 8 2.0/4.0%>
u.S.58 640 640 23 1.7/15.3°7

Compare these limits to the current limits for coal-fired power stationsin Victoriain Table 4 below.

Table 4: Emission limits for existing coal-fired power stationsin Victoria

SOz (mg/m3) NOx (mg/m3) PM (mg/m?3) Hg (ug/m3)
Loy Yang A8 2370 677 258 No limit
Loy Yang B>? 2692 678 149 No limit
Yallourn®® 820 407 190 No limit

51 BB RS 5YBERAR & /Emission standard of air pollutants for thermal power plants (GB 13223-
2011).Partial English translation: https://english.mee.gov.cn/Resources/standards/Air_Environment/Emission

standard1/201201/W020110923324406748154.pdf, Full English translation availableat:
https://www.codeofchina.com/search/default.html ?page=1&keyword=GB13223-2011

See also:http://www.mep.gov.cn/gkml/hbb/bwj/201512/W020151215366215476108.pdf

52 Compilation of actual emissionsvalues - 90th percentile shown:
http://pubs.acs.org/doi/abs/10.1021/acs.est.6b03731

53 See Air Environment Conservation Act Enforcement Regulations:
http://www.law.go.kr/%EB%B2%95%EB%A0% B9 /% EB%SC %80%EA%B8% BO%E D%99%98% EA%B2 %BD %EB %B3
%B4%EC%A0%84%EB%B2%95%20%EC%8B %9C%ED %96 %89 %EA%B7%9C%EC %B9%99

54 COMMISSION IMPLEMENTING DECISION establishing bestavailabletechniques (BAT) conclusions, under
Directive2010/75/EU of the European Parliamentand of the Council, for largecombustion plants.28 Apr 2017.
http://ec.europa.eu/transparency/regcomitology/index.cfm?do=search.documentdetail&Dos_1D=14177&DS_|
D=50159&Version=1. See also:Industrial Emissions Directive, http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32010L0075

55 Higher limitis for lignite plants.

56 See: http://www.gpo.gov/fdsys/pkg/FR-2012-02-16/pdf/2012-806.pdf; http://www.gpo.gov/fdsys/pkg/FR-
2013-04-24/pdf/2013-07859.pdf; http://www.ecfr.gov/cgi-bin/text-
idx?tpl=/ecfrbrowse/Title40/40cfr60_main_02.tpl

57 Higher limitis for lignite plants.

58 See licence 11149 at: https://www.epa.vic.gov.au/for-business/find-a-topic/licences-works-
approvals/search-for-licence

59 See licence 3987 at: https://www.epa.vic.gov.au/for-business/find-a-topic/licences-works-approvals/search-
for-licence

60 See licence 10961 at: https://www.epa.vic.gov.au/for-business/find-a-topic/licences-works-
approvals/search-for-licence
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If Australian power stations werefitted with the BACTs that are widely used in other countries the

emissions limits setoutin Table 5 below could be achieved.

Table 5: Proposed BACT retrofit emission limits for coal-fired power stations in Australia

Nominal Emission Limits (Subject to Revision based on individual power station operating

data)
Annual Average (mg/m?3) Short term (daily or reference test) (mg/m?)
PMfET 5 862
PMft+c  NA 4063
502 & 503 70 100
NOx (coal) 100 120
NOx (lignite) 50 60
Hg (coal)  0.002 0.002
Hg (lignite)  0.004 0.004

NB: PMfrefers to filterable fine particle pollution. PMf+c refers to filterable and condensable fine particle pollution.

Action: By September 2021, establish acomprehensive planthatsets out specificand enforceable
obligations for coal-fired power station operators to achieve BACT emissions levels, including the

following elements:

o BACT shortand medium-term emissions limits for PMy,, PM, 5, SO,, NO,, and Hg.

e Continuous emission monitoring (CEMS) for CO,, PM, s, SO,, NO,, and Hg, to be installed,
maintained and operated, with real-time posting on a publicly available website.

e Arequirementthat CEMS be maintained and operated in accordance with international best
practices, including annual relative accuracy test audits and quarterly relative accuracy
audits.®

61 Based on emissions data reported by the operator for Vales PointPlant:
https://www.de.com.au/environment/environmental-licences-and-monitoring

62 |bid. See also: COMMISSION IMPLEMENTING DECISION establishing bestavailabletechniques (BAT)
conclusions, under Directive 2010/75/EU of the European Parliamentand of the Council, for largecombustion
plants.28 Apr 2017.
http://ec.europa.eu/transparency/regcomitology/index.cfm?do=search.documentdetail&Dos 1D=141778&DS |
D=50159&Version=1

63 Based on ratio of condensableto filterable emissions; USEPA data in MATS proceeding. Docket Number EPA-
HQ-OAR-2009-0234-3038 “Coal PM Floor Analysis”. Availableat:
https://www.regulations.gov/document?D=EPA-HQ-OAR-2009-0234-3038

64 For example, the procedures required to be followed for CEMS inthe US appearin40. CFR part60, Appendix
F.i.e., https://www.law.cornell.edu/cfr/text/40/appendix-F_to_part 60
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e Use of the U.S. National Institute of Standards and Technology (NIST) “non-nulling” orthe
equivalent reference method to measure stack flow rate of stack gases. ®°

e A maintenance plan, with specified replacement of parts at intervals based conservatively on
prior maintenance history and on-site storage of critical components affecting emissions
(such as filterbags, SO, and NO, reagents).

e Animmediatereductioningenerationtothe lowestlevel necessary to maintain grid stability
and initiation of shutdown procedures forany malfunction that cannot be resolved within a
specified period of time.

e Theuse of the cleanestavailablefuels during any period wherea pollution control is not
operational (e.g., beforethe unitreachesthe operatingtemperature needed by its selective
catalyticreduction (SCR)).

e Immediate reporting of any upset conditions tothe agency and the public. The agency
should thereafterinvestigate and post the results of its review.

e Shutdown of the unitif monitoring device availability falls below acceptable levels.

3.2 Suggested installation schedule for coal-fired power stations in Victoria and
NSW

Installing pollution controlsin existing coal-fired power stations requires planning, both for power stationsto
prepare, contract, construct andtest controls, andto ensure there isadequate electricity supply. This will
require cooperationandscheduling betweenthe operatorsandthe Australian Energy Market Operator
(AEMO).

In orderto ensure adequate electricity supply during the “tie-in” period, thatis, the time that ittakesto bring
pollutioncontrols into the combustion process, spedific retrofit dates should stagger installation of controls
inthe National Electricity Market (NEM). The schedule fortaking units offline for installation andtie-in
provides that this should happen inspringand autumn seasons when demand for electricityislowest and
thereis(ordinarily) excess capacity inthe NEM. The schedule limitsinstallations tono more thanone unit at

any power stationat anytime and phasesin theinstallation of those controls overseveral years.

There are several alternative approachesto schedulingtheinstallation of pollution controlsin Victoria and
NSW. One optionisto require each operatorto control a set percentage of its generating capacity (nominally
25 percent) each year commencingthree years after the date of regulatory orlegislative changes to
emissions limits. Another optionisto setretrofitdates forspecific plants, based on advice from AEMO, and
policy preferences expressed inlegislation or regulation. Among the policy choicesisthe issue of whether it
is better torequire control on the oldestor newest units. The schedule for installation below assumesthat
the newerunits are chosen first. Thisis because newer units require lower maintenance, have less

unplannedoutages, andlower fuel costs. Assuch, newer unitscan be expectedto runmoreandbe

65 AN. Johnson, I.I.Shinder, B.J. Filla,).T. Boyd, R. Bryant, M.R. Moldover, T.D. Martz & M.R. Gentry (2020)

Faster, more accurate, stack-flow measurements, Journal of the Air & Waste Management Association,70:3,
283-291:10.1080/10962247.2020.1713249
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dispatched more often, makingthe installation of pollution controls more effective in delivering the greatest

pollutionreduction.

Table 6: Suggested schedule forinstallation of pollution controls

State Start of Capacity Retrofit dates

Operations

NSW Eraring Black 1982-1984 4 x720 MW Spring2024; Autumn 2025;Spring
2025; Autumn 2026

NSW Bayswater Black 1982-1984 4 x 660 MW Spring 2025; Autumn 2026;Spring
2026; Autumn 2027

NSW Liddell Black 1971-1973 4 x 500 MW N/A — retiring 2022

NSW Mt Piper Black 1993 2 x 700 MW Spring2024; Autumn 2025

NSW Vales Point  Black 1978 2 x 660MW Spring2026; Autumn 2027

B

VIC Loy Yang A Brown 1984-1987 3x560 MW Autumn 2025; Spring 2025;
1x530 MW Autumn 2026; Spring 2026

VIC Loy Yang B Brown 1993-96 2 x 535 MW Spring2024; Autumn 2025

ViIC YallournW  Brown 1975-1982 2 x 375 MW Spring2025; Autumn 2026;Spring
2 x350 MW 2026; Autumn 2027

4. Controlling pollution from vehicle emissions

Vehicle emissions contribute up to 80 percentof NO,emissionsinurban areas of Australia.®® Inthe
Melbourne metropolitan region alone, vehicle pollution contributes up to 70 percent of total urbanair
pollution.®” Modern vehicles are much cleanerthan oldervehicles, but there is no systematic
mechanism to remove highly polluting vehicles from the road fleet. Thisis a problem for people
living, working or travelling on busy roads, which is potentially amplified by the growing number of

road projectsandtunnels.

Australia hasthe lowestrank out of the 35 OECD countries forfuelquality.®® Diesel vehicles emit much

higher amounts of NO, than petrol vehicles. Many OECD countries and cities are phasing out diesel vehicles

66 Australian Government Department of the Environment and Energy. Nitrogen Dioxide Air Quality factsheet
(2005). http://www.environment.gov.au/protection/ publications/factsheet-nitrogen-dioxide-no2. Accessed
15th June, 2019.

67 Victorian Auditor-General’s Office, Managing the Environmental Impacts of Transport (August 2014)P. 6.
Availableat: https://www.audit.vic.gov.au/report/managing-environmental-impacts-transport.

68 Schofield, R., Walter,C., Silver,J., Brear ,M., Rayner ,P., Bush, M (2017), ‘Submission on the “Better fuel for
cleanerair” discussion paper’. Melbourne: Clean Air and Urban Landscapes Hub/Melbourne Energy Institute.
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due to the healthimpactsassodated with diesel emissions.®® Rather thanactingina manner consistent with
its OECD counterparts, Australiais increasing the amount of diesel vehides onits roads.”® California and
other US state regulators now recognise diesel particulate matter (DPM) as a special class of
particulates. More than 90 percent of fine particle pollution from diesel combustionislessthan 1
micrometre in diameter, asubset of PM, s that is considered even more toxic. In 2012, the WHO'’s
International Agency for Research on Cancer (IARC) released its research assessing the health impacts
of airpollution from diesel.”* IARC’s extensive literature review led to the conclusion that diesel

engine exhaustis “carcinogenicto humans”.”2

In orderto reduce air pollution fromvehicle emissions, governments in Britainand the European Union
created “Clean Air Zones”, or “Low Emission Zones”.”® These Zones are establishedin densely populated
areas, particularly nearvulnerable community locations such as schools and childcare centres. Clean Air
Zonesimplementa “polluter pays” principleby imposing a fee on pollutingvehide operatorswhodrive
withinorthroughtheZone.The fee canbeinitially targeted at diesel freight trucks and be increased
progressivelyto indude other formsofvehides. Between February 2017 and February 2020, there has
beena 39 micrograms percubicmetre reductioninroadside concentrations of nitrogen dioxide in
London’s Ultra Low Emissions Zone (ULEZ), areduction of 44 percent.’® The London ULEZ scheme
contains fee exemptions for residents, vehicle operators with a disability, taxis, and other not-for-
profitcommunity uses such as school transport to ensure thatitis an equitable policy that does not

adversely affect the everyday people whose health the scheme is designed to protect.”®

Idling—runninga vehicle’sengine whileitis stationary—can also lead to poorlocal air quality with
serious healthrisks, particularly for vulnerable populations. In the United States, idling has been

identified as a significant factorin higher pollution levelsin and around schools.’® More than 23 US

69 Garfield L. (2017) 13 cities thatare startingto ban cars.Business Insider Australia. Availableat:
https://www.businessinsider.com.au/cities-going-car-free-ban-2017-8?r=US&IR=T.

70 Cames, M. & Helmers, E. Environ Sci Eur (2013) 25: 15. https://doi.org/10.1186/2190-4715-25-159.

71 Debra T. Silverman, Claudine M. Samanic,Jay H. Lubin, Aaron E. Blair, Patricia A. Stewart, Roel Vermeulen,
Joseph B. Coble, Nathaniel Rothman, Patricia L. Schleiff, William D.Travis, Regina G. Ziegler, Sholom
Wacholder, Michael D. Attfield, The Diesel Exhaustin Miners Study: A Nested Case—Control Study of Lung
Cancer and Diesel Exhaust, JNCI: Journal of the National Cancer Institute, Volume 104, Issuel1, 6June 2012,
Pages 855-868, https://doi.org/10.1093/jnci/djs034; Michael D. Attfield, PatriciaL.Schleiff,Jay H. Lubin, Aaron
Blair, Patricia A. Stewart, Roel Vermeulen, Joseph B. Coble, Debra T. Silverman, The Diesel Exhaustin Miners
Study: A Cohort Mortality Study With Emphasis on Lung Cancer, JNCI: Journal of the National Cancer Institute,
Volume 104, Issue 11,6 June 2012, Pages 869-883, https://doi.org/10.1093/jnci/djs035

72 World Health Organization (WHOQ) 2012, Media Release No. 213, IARC: Diesel Engine Exhaust Carcinogenic,
International Agency for Research on Cancer, World Health Organization, Lyon, France: www.iarc.fr/wp-
content/uploads/2018/07/pr213_E.pdf

73 For example, see: https://www.gov.uk/guidance/driving-in-a-clean-air-zone;
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/863730/c
lean-air-zone-framework-feb2020.pdf.

74 See: https://www.london.gov.uk/sites/default/files/ulez_ten_month_evaluation_report 23 april_2020.pdf.
75 See: https://tfl.gov.uk/modes/driving/ultra-low-emission-zone/discounts-and-exemptions

76 J. Richmond-Bryant, L. Bukiewicz, R. Kalin, C.Galarraga, F. Mirer, A multi-siteanalysis of the association
between black carbon concentrations and vehicularidling, traffic, background pollution, and meteorology
duringschool dismissals, Science of The Total Environment, Volume 409, Issue 11,2011, Pages 2085-2093,
https://doi.org/10.1016/j.scitotenv.2011.02.024
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states limitvehicleidling by some orall vehicles.”” Eighteen US states implement schemes involving
grants, loans, or tax credits to provide incentives foradoptingidle reduction technologies for heavy
vehicles. Significant child health improvements have been associated with the Californian EPA policies
that reduced children’s exposure to traffic-related air pollution (TRAP).”® The Californian EPA policies
resultedinthe development of larger, healthierlungsin children, with health benefits that extend
intoadulthood, including areduced risk of cardiovascular disease and associated mortality. In
addition to anti-idling, the Californian policies also included buffer zones between majorroads and
schools. In contrast, Melbourne planning policies actively encourage the siting of childcare centres on
or near major roads, thereby placing the most vulnerable subset of population (children 0— 4 years)
inthe areas with highest TRAP. A recent study showed over 10 percent of Melbourne metropolitan

childcare centres were within 60 metres of a majorroad.”

Vehicle emissions can be reduced by other mechanisms, including by implementing Euro 6 standardsfor
passenger andlightvehicles,and EuroV1standards for heavy vehicles. The EU has consistently reviewedits
vehicle emissions standards of both petrol and diesel vehicles to drive down NO, emissions.8° The most
recent standardimposedan emission reduction limitfor light diesel vehicles of 56 percent, from0.18 g /km
(Euro 5Standard) to 0.08 g /km (Euro6).2 A significant factorin the success of reducing NO, e missions from
vehiclesisusing fuelswithverylow sulfur content.®? Europe commenced phasing-invirtually sulfur-free
petroland diesel fuels—less than 10ppm—in 2005. Australiacurrentlyimplementsthe less-stringent Euro 5
standards forlightand heavy vehicles.®3 The Ministerial Forum on Vehicle Emissions is currently undertaking
a reviewto consider whether Australiashould adopt the Euro 6 Standards for light vehicleand Euro VI
standards forheavyvehicles.?* Fuel standards are set the federal level,®*> however the Ministerial Forumon
Vehicle Emissions review isa good opportunity for the Victorian government to make submissions onthe

necessity of adoptingthe Euro 6 standards.

77 Riley Hutchings and Kim Tyrrell, Putting the Brakes on Idling Vehicles, National Conference of US State
Legislatures Vol . 26, No. 34 / September 2018. Availableat: https://www.ncsl.org/research/environment-and-
natural-resources/putting-the-brakes-on-idling-vehicles.aspx

78 Gauderman WJ, Urman R, Avol E, Berhane K, McConnell R, RappaportE, et al.Association ofimproved air
quality with lung development in children. New England Journal of Medicine. 2015;372(10):905-13:
https://www.nejm.org/doi/10.1056/NEJMo0al1414123.

7% Walter, C., Schneider-Futschik, E. and Irving, L. (2019), Traffic pollution near childcare centres in Melbourne.
Australian and New Zealand Journal of Public Health, 43:410-412. https://doi.org/10.1111/1753-6405.12915
80 For a history of vehicleemissions reductions inthe EU, and elsewhere, see:
https://www.transportpolicy.net/topic/efficiency-and-ghg-standards/.

81 |nternational Council of Clean Transportation, ‘ATechnical Summary of Euro 6/VI Vehicle Emission Standards
(2016) p.3. Availableat: https://theicct.org/sites/default/files/publications/ICCT_Euro6-

VI_briefing jun2016.pdf.

82 International Council of Clean Transportation, ‘ATechnical Summary of Euro 6/VI Vehicle Emission Standards
(2016) p.2. Availableat: https://theicct.org/sites/default/files/publications/ICCT Euro6-
VI_briefing_jun2016.pdf.

83 Vehicle Standard (Australian Design Rule 79/04 — Emission Control for Light Vehicles) 2011, made under s7
of the Motor Vehicle Standards Act 1989; Vehicle Standard (Australian Design Rule 80/03 - Emission Control for
Heavy Vehicles) 2006, made under made s7(1) of the Motor Vehicle Standards Act 1989.

84 See: https://www.infrastructure.gov.au/vehicles/environment/forum/index.aspx.

85 Fuel Quality Standards (Petrol) Determination 2019 (Cth); Fuel Quality Standards (Automotive Diesel)
Determination 2019 (Cth).
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Action: By September2021, developa comprehensive plan toreduce vehicle pollution, witha focuson

vehicle pollution hotspots, including the followingelements:

e Low emissions/cleanairzones targetingdiesel freight trucksin high-trafficurbanareas.

e Anti-idling regulationsto require enginesbe stopped whenavehicleisstationary formorethan1
minute, particularly near vulnerablecommunitylocationssuch as schoolsand childcare centres.

e Alevyorrestrictedaccessto the Port of Melbourne for non-Euro 6/VIcompliant heavy vehicles.

e Incentivesforfreight operatorsto upgrade to Euro6/VIcompliantvehicles.

e Acommitmentto revise urban planning in portsareaswitha viewto achieving cleanairoutcomes.

d. Controlling pollution from domestic solid fuel burning

Solidfuel buming- thatis, wood-burning heaters - significantlyimpacts local air quality throughout
Victoria.®® In2018, an EPA Policy Impact Assessment quantified the total health costs of particulate matter
emissions fromthe use of wood heatersin Victoria at over $8 billion over the nextten years, whilethe value
of particulate matteremissions avoided by adoption of Australianwood heater efficiency standards wasjust
$33,171,837.%7

The principle control measures forwood heater pollutioninclude: regulating the use of existingwood
heaters, phasingoutwood heatersinresidential areas, and offering incentives toupgrade insulationand
install clean heat pumps. Numerous statesinthe US have enacted regulations that phase outwood heaters,
or ban solidfuel buming outright during periods of increased air pollution risk or unfavourable weather
conditions.®8 Some US state building codes also prohibit the construction of homes thatrelyon solid fuel asa
heating source.?® These control measures are most effective when accompanied by targeted public
educationand communicationaboutthe health risks associated with wood smoke to drive the uptake of

clean formsof heating, like heat pumps.°

86 EPA Victoria, Air pollution in Victoria —a summary of the state of knowledge (March 2018), pp.20-22.
Availableat:www.epa.vic.gov.au/about-epa/publications/1709.

87 Regulatory ImpactSolutions Pty Ltd, (2017) POLICY IMPACT ASSESSMENT: Variation to the Waste
Management Policy (Solid Fuel Heating), Environment Protection Authority Victoria, Carlton:
https://www.epa.vic.gov.au/-/media/epa/files/about-epa/what-we-
do/piawastemanagementpolicysolidfuelheating.pdf

88 Modelling of air pollution may concludethat, if solid fuel appliances are permitted, the city or town will
violateair quality standards, sothe bans or restrictions areimposed as preventative measures to maintain
compliance.

89 See, for example: Washington State Energy Code, Sections R303.10.2 and R303.10.3:
https://up.codes/viewer/washington/irc-2015/chapter/3/building-planning#R303

90 See: Databuild Research & Solutions, 2016, Upper Hunter Wood Smoke Community Research Project Final
Report, NSW Environment Protection Authority, Sydney:
https://www.epa.nsw.gov.au/~/media/EPA/Corporate%20Site/resources/woodsmoke/UHWSCR-consultant-
report.ashx; Johnston, F., Hanigan, |., Henderson S., Morgan G., Evaluation of interventions to reduce air
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Australia’s most successful wood smoke-reduction programwas in Launceston, Tasmania. The program
focused on public communications about the healthimpacts of wood smoke pollutionand replacingwood
heaters with clean heatingaltematives. About 2,000 households received subsidies of $500 to remove wood
heaters, while many more households replaced wood heaters with clean heating altematives at their own
expense.’ These interventions dramatically accelerated a general trend towards using heat pumps rather
than wood heaters. Assuch, wood heaterprevalence fellfrom66 percentto 30 percent of all households
and average particulate air pollution during winter was reduced by 40 percent (44 ug/m3to 27 pug/m3).%2
This reduced wintertime deathsfromrespiratory disease by 28 percentand cardiovasculardisease deaths by
20 percent.® Year round, for men, the reductionswere 23 percent(respiratory), 18 percent (cardiovascular)
and 11.4 percent (all deaths).®*

The 2019 ‘Clean AirPlanforSydney’ authored by 35 expertair pollution scientists recommended
legislation that works towards eliminating the use of wood heatersin urban areas.®> One way to
achieve thisistorequire wood heaters be removed when houses are sold. A 2011 consultancy report
by AECOM Australia Pty Ltd for the NSW Government concluded thata wood heater phase out, which
bannedthe installation new wood heaters and required existing ones to be removed when houses

are offered forsale, would yield the greatest cost-benefit of all wood smoke control measures.®®

Action: By September2021, implementaplanto phase-out wood heaters, includingthe following
elements:

e Progressive restrictions onthe use of wood heaters during periods of increased air pollution
riskand/orunfavourable weather conditions.

e Requirethe removal of wood heatersfrom homesuponsale.

e Subsidise insulation upgrades and heat pumpinstallations for houses that remove wood
heaters.

pollution from biomass smoke on mortality in Launceston, Australia: retrospective analysis of daily mortality,
1994-2007 BMJ 2013; 346: https://doi.org/10.1136/bmj.e8446

91 Robinson, D.L.. Whatmakes a Successful Woodsmoke-Reduction Program? Air Quality and Climate Change
2016,50, 20-28.

92 Johnston Fay H, Hanigan Ivan C, Henderson Sarah B, Morgan Geoffrey G. Evaluation of interventions to
reduce air pollution frombiomass smoke on mortality in Launceston, Australia:retrospectiveanalysis of daily
mortality, 1994-2007 BMJ 2013; 346: https://doi.org/10.1136/bmj.e8446

93 Johnston Fay H, Hanigan lvan C, Henderson Sarah B, Morgan Geoffrey G. Evaluation of interventions to
reduce air pollution frombiomass smoke on mortalityin Launceston, Australia:retrospectiveanalysis of daily
mortality, 1994-2007 BMJ 2013; 346: https://doi.org/10.1136/bmj.e8446

94 Johnston Fay H, Hanigan Ivan C, Henderson Sarah B, Morgan Geoffrey G. Evaluation of interventions to
reduce air pollution from biomass smoke on mortality in Launceston, Australia:retrospectiveanalysis of daily
mortality, 1994-2007 BMJ 2013; 346: https://doi.org/10.1136/bmj.e8446

95 paton-Walsh, C.; Rayner, P.; Simmons, J. et al. A Clean Air Plan for Sydney: An Overview of the Special Issue
on Air Qualityin New South Wales.Atmosphere 2019, 10, 774.

96 AECOM Australia Pty Ltd, Economic Appraisal of Wood Smoke Control Measures, NSW Office of Environment
and Heritage, 29 June 2011. Accessed via:
https://www.environment.nsw.gov.au/resources/air/WoodsmokeControlReport.pdf
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e Phase outthe installation of wood burning heaters..

6. Controlling ozone pollution

Ozone(0;) is asecondary pollutant—itis ordinarily not emitted directly byindustrial processsuchas burning
coal or by vehicles.*” Ozoneisa colourless gas formed when NO,andvolatile organic compounds (VOC) react
in sunlight. VOCsare a class of chemicals used across and emitted by many sources, includinghydrocarbons
from vehicle exhaust pipes.

Unhealthy concentrations of O; canformat considerable distances fromdirectsources of pollution,
increasingtheriskof unhealthy exposure toozoneinair thatdoesnothave industrial sources of air pollution

or heavytraffic.

As explainedabove, Osimpactsthe airways andlungs, increasing susceptibility to lung infections and
aggravatinglungdiseases. O; alsoreducesthe photosynthesisand growth of certainagriculture crops and

flora, increasing therisk of disease and insectdamage.®®

The best strategy to reduce ozone concentrationsis toreduce NO, and VOCemissions. Reducing NO,
emissions fromlarge sources of NO, emissions such as coal-fired power stations by installingSCR hasthe co-
benefit of reducing both O; and PM, 5. However, reducing NO, alone does not automatically reduce O;, and
caninfactincrease Os. Aggressive air pollution controls have been implementedin China toreduce NO,
emissions, butsignificant ozone concentrationsare pervasive andincreasing.’® The best wayto reduce Osis

forintegrated pollution controls tobe implemented that reduce NO,and VOCs.
6.1 Reducing VOCs

There are a range of specific VOCemission control methodsto reduce the diverse sourcesand composition
of VOCs by combiningseveral of the following: 1°°

97 This section focuses on ground level, or tropospheric, ozone, which is distinguished fromstratospheric ozone
that protects us from the harmful ultraviolet effects of the sun’s rays. A good mnemonic to distinguish thetwo
types of ozone is:“Ozone inthe blueis good for you. Ozone on the ground will get you down.”

98 Avnery, Shiri, et al., ‘Global cropyield reductions due to surface ozone exposure: 2. Year 2030 potential crop
production losses and economic damage under two scenarios of O3 pollution’ (2011) 45 Atmospheric Science
2297.

99 University of Colorado atBoulder, Cooperative Institute for Researchin Environmental Sciences, 2018,
“Chinais Hot Spot of Ground-Level Ozone Pollution”.Retrieved from https://cires.colorado.edu/news/china-
hot-spot-ground-level-ozone-pollution; Ke Li, et al., “Anthropogenic Drivers of 2013-2017 Trends in Summer
Surface Ozonein China”, 2019. Proceedings of the National Academy of Sciences. Retrieved from:
https://www.pnas.org/content/116/2/422; 22 Clean Air Asia, “China Air 2019: Air Pollution Prevention and
Control Progress in Chinese Cities”. Nationally,annual average ozone concentrations increased from 149 ug/m3
in2017to 151 ug/m3in 2018.

100 See: U. S. Environmental Protection Agency, Generic Chemical Rules for Stationary Sources of Air Pollution:
https://www.epa.gov/stationary-sources-air-pollution/generic-chemical-rules-stationary-sources-air-pollution;
R. Avery, “Reactivity-Based VOC Control for Solvent Products: More Efficient Ozone Reduction Strategies”, 2006.
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e Improve workpractice standards by requiringVOC capture intohood or ductworkto minimise
fugitive emissions.

e Pollution prevention techniques requiringa switchfrommore hazardous or reactive chemicaltoa
less hazardous or water-based product, or requiringfewer chemicalsinthe manufacturing process.

e Limitemissions for each sector expressed as kilograms of VOCper litre or kilogram of product
applied.

e Limitvapour pressure of petrol e specially during warm summer months, to reduce evaporative
lossesduringthefilling of storage tanks andrefuelling of vehicles.

¢ Minimum percentage capture and destruction efficiencyinan incinerator, expressed as minimum

95 percentcapture, destructionand removal efficiency of VOCemissions.

6.2 Reducing NOx

In additionto NO,pollutioncontrolsthat mustbe installed in coal-fired powerstations described above,

other combustion processes, industrial boilersandvehicle NO, emissions canbe controlled by:

¢ Improvingcombustionefficiency, keepingthe boiler or vehicle well maintainedand tunedto
optimal performance standards;

e Reducing combustiontemperature tolower NOx emissions, ensuringthatboilersare tuned to
preventincrease of carbon monoxide concentrations;

o Reducingthesulfur contentin fuel forinstalling catalytic devices that can effectively control NOx
emissions. High sulfur poisons catalysts, rendering them less effective, decreasingtheiroperating
life,andincreasingmaintenance costs;

o Installingselective catalytic reductioninindustrial facility boilersand solid waste incinerators which

can reduce NOxemissionsby 90 percent or higher.

Action: By September 2021, require industry emission standards for VOCs and NOy consistent with

bestinternational practices, including the following elements:

e Requiringleak detection systems be installed on all oil refineries and gas plantsto reduce
VOCemissions.10!
e VOCemissionslimits and capture efficiency targets by sector. 102

e Requiringtheinstallation of SCRtechnology forall industrial boiler facilities.

Environmental Scienceand Technology. Volume 40, pages 4845-4850:
https://pubs.acs.org/doi/pdf/10.1021/es060296u?rand=umc9039z&

101 See: U. S. Environmental Protection Agency, Leak Detection and Repair: A Best Practices Guide:
https://www.epa.gov/sites/production/files/2014-02/documents/Idarguide.pdf

102 see: U. S. Environmental Protection Agency, Generic Chemical Rules for Stationary Sources of Air Pollution:
https://www.epa.gov/stationary-sources-air-pollution/generic-chemical-rules-stationary-sources-air-pollution
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7. National ambient air standards

The National Environment Protection (Ambient Air Quality) Measure (the NEPM) isintended to
provide anationally consistent framework for monitoring and reporting on ambientair quality. The
NEPM is reflected in state law through regulations.'®® The monitoring and reporting functions of the
NEPMin Victoriais carried out by the EPA. Ambientair monitors owned and operated by EPAs are
largelyimplemented in orderforstatesto fulfil their monitoring and reporting obligations underthe
NEPM.

Victoriacan, and has, adopted stricterambientair quality standards than those expressed inthe
NEPM.1%4Afterthe National Environment Protection Council review of particulate matterambientair
standards, the Victorian government utilised its powers to adopt stricter PM, 5 standards than the rest
of the country - stricterthanthe WHO standards forambient PM, ;s concentrations - which will take
effectin 2025.1% Victoria can continue tolead in the adoption of stricterambient air quality
standards by adopting the standards setoutin Table 8 below.

NEPM standards must be setat a level where air pollution exposure is reduced as far as possible.
Australia has already adopted WHO guidelines for PM, s standards,and as mentioned above in 2025
Victoria’s PM, s will be stricter again.°® Ambient air quality standards for the other key pollutants that
reflectaminimum adverseimpact on human health as agreed on by Australian health professionals

are as follows:%7

Table 7: Recommended safe ambient air quality standards to protect health

Standard (in parts per billion) Limit

SO, 1-hour 60 (as 99" centile of daily worsthour)
SO; 24-hour 8 (no exceedances)

NO2 1-hour 72 (as 99t centile of daily worst hour)
NO; annual 9 (no exceedances)

O3 1-hour 70

103 In Victoria: State Environment Protection Policy (Ambient Air Quality).

104 National Environment Protection Measure (Victoria) Act 1995 (Vic) Schedule 4, cl.19.

105 State Environment Protection Policy (Ambient Air Quality) Schedule 2, Table 2.

106 See: State Environment Protection Policy (Ambient Air Quality) Schedule2, Table 2. Availableat:
https://www.epa.vic.gov.au/about-epa/laws/legislation-regulations-and-policies/air-legislation.

107 Clare Walter, Maxwel | Smith et al.(2019) Health-based standards for Australian regulated thresholds of
nitrogen dioxide, sulfur dioxideand ozone: Expert Position Statement 2019:
https://www.envirojustice.org.au/wp-content/uploads/2019/11/Expert-Position-Statement-PDF.pdf
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Action: By September 2021, legislate ambient air quality standards for SO,, NO, and O; to the values
intable 7, and regulate key emissions point-sources to ensurethey are met.

Action: Periodically review the ambient standards based on epidemiological data, and

revise/strengthen as appropriate. Ataminimum, this should be completed every 5-7years.

8. Timeframes and targets

Timeframesand targetsto achieve reductioninairpollutionto best practice control standards must be set
by the Victoriangovemment. Eachairshed has unique characteristics based onthe source of air pollution,
the geography of the area, and meteorological patterns. These characteristicsinform the types of air
pollutioncontrol measures thatshould be adopted, the emissions reduction frameworkthat is required, and

factor forthe meteorological conditions that can exacerbate pollutant concentrations.
To developtheairpollutionreductiontargetfor a givenairshed the following questions mustbe answered:

o Whatlevelsofpollutionreductionare required?

¢ How manytonnes of pollution mustbe removed from the airshedin order to meet(andsustain)
health-based ambient air pollution standards?

e Based oneconomicforecasts, how willthe mix of air pollution sourceschange in the future?

e Whatdothesechangessuggestforthe needto adoptmore stringentstandards and control
measuresinthe future tomaintain compliance withambient pollutionstandards?

e  What control measures might provide concurrent reductions of many pollutants?

The timeframe to achieve reduction targets also varies by airshed, pollutants, and the mix of sources
that contribute to pollution. Pollutant concentrations that are much higherthan publichealth

standards require more time to achieve than concentrations that are just above those standards.

Establishing timeframesto reduce pollution helpsto provide transparency to the public. Timeframes
are importantforbusinesses who produce air pollution to meet stronger standards by planning for

the installation of pollution controls.
The two main practices fora compliance timeframe are:

1. USA:setan effective compliance date three to five yearsinto the future.°® Sources thatindicate

that thistimeframeistootight must be put ona negotiated, enforceable consentagreementthat

108 Section 110 of the US Clean Air Act requires state and local agencies to prepare new/revise existingair
quality plans within threeyears after the adoption of a new or revised ambient air quality standard. For
industrialand power plantstandards, each standard (New Source Performance Standards, MACT and RACT)
includes a date by which affected sources must comply with them. Sources that are unableto meet such date
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provides the conditionsthatmustbe metintheinterim, and which setsa final compliance date
after whichthe requisite equipment must be installed or the source must close down.

2. EU: Typically,each Directive setsan effective compliance date three tofive years intothe future.
Directives are implemented by each Member State. For sourceswhoindicate that this timeframe s
too tight, an individual agreement is negotiated which allowsthe source tooperate for a designated
number of hoursover the three-year period, after which time the emissions standard must be met

orthe source mustclose.*%

Eitherthe USAor EU optionis acceptable. Both options provide certainty tothe publicand tobusinesses.
Both options seta compliance date for reduction in pollution or the source of the pollution must close.

Action: By September2021, the Victorian government preparesan outline of timelines and targetsfor

achieving reductionin air pollution tobest practice control standards.

must negotiate an individual, enforceable consent agreement that spells outthe conditions thatthe source
must meet, and the timeframe for which the sourcemust installcontrolsor ceaseoperation.

109 European Union, Industrial Emissions Directive. Overview of Directive:
https://ec.europa.eu/environment/industry/stationary/ied/legislation.htm See also, frequently asked
questions about the Directive: https://ec.europa.eu/environment/industry/stationary/ied/fag.htm. The three
to fiveyear derogations are negotiated between each Member State and the affected source.
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