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Talk Outline 
o  Health impacts of climate change 
o  Health impacts of coal 
o  Health impacts of unconventional gas 
o  Co-benefits to health of climate action 



The health argument: 
o  Air 
o  Water 
o  Food 

o  Heat 



Resources 
o  www.dea.org.au 

n  Policies and discussion papers on 
o  Climate change 
o  Coal, Gas, Wind 
o  Energy 
o  Air Pollution 
o  Population 
o  Transport 

n  Submissions 
n  Posters 



Hints for using the health frame 
o  Keep your message simple 
o  Use analogies  
o  Make it relevant to your audience 
o  Empower the audience 



Pitfalls to avoid 
o  Don’t overplay emotion 
o  Don’t overstate risks 
o  Check your facts! 



Health Impacts of Climate 
Change 

“ Climate Change is the biggest global health 
threat of the 21st Century” 

  Lancet, 2009 
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Health impacts of Climate 
Change 
o  300,000 deaths per year attributable to AGW 

n  Extreme weather events 
n  Extremes of temperature - HEAT 
n  Increased vector-borne illness 
n  Increase food-borne illness 
n  Water insecurity 
n  Food insecurity  
n  Air pollution 
n  Mental Health 



The biggest health threat… 



Extreme Weather Events 
o  Bushfires 
o  Drought 
o  Floods 
o  Storms 
o  Cyclones 



Current impacts at 0.76 deg rise Recipe for fire:  
Black Saturday Victoria 7th February 2009 

o  Victoria: 
n  Hottest day ever recorded 7th Feb. 2009 
n  Driest start to year for 150 years 2009 
n  Record 12 year low rainfall 
n  Fire danger rating for Victoria on 7th Feb. 2009 

ranged between 120-190 (previous record was 
Black Saturday in 1939 of 100) where 
100=catastrophic rating 

n  173 died in the fires, 414 injured 
 
 
David Karoly Real Climate website 16/2/09 

January 2009 heatwave in Victoria report-Chief Health Officer, Victoria.  



n Water storages at lowest point ever 



Goulburn NSW 
o  2005 the main dam 10%, by April 2006 it was empty 
o  Patients at the hospital could no longer be showered under running 

water 



Queensland Floods 2010-11 
o  35 deaths 
o  Affected 2.5 million 



Extremes of temperature 
o  Heat-waves: silent killer. Cause more loss of 

life than any other natural hazard in Australia 
o  Heat related illness and deaths: elderly, those 

with chronic disease, children most at risk 
o  Twice as many died in 2009 Vic heat-wave 

than in the fires 374 
o  Europe summer 2003- 70,000 deaths Lancet, 2009 

o  Russia 2010 – 55,000 deaths The Climate Commission, 2013 

  



Vector-borne illness 

o  Vector borne disease 
increases with temperature 
n  temperature is ∝ vector 

reproduction; parasite 
development and bite 
frequency 

n  increase in malaria, tick-
borne encephalitis, dengue 
fever, Ross River Fever  

n  Dengue fever in Sydney 
 
 
 
 
Lancet 2009 

Mosquito abundance increases 
by a factor of 10 for every 0.1 
deg C increase in temperature 



Food-borne and diarrhoeal 
illness 
o  for every degree of increase in temperature the 

rate of hospitalisation of children with 
diarrhoea increases by 8 per cent 

o  Salmonella, cryptosporidium, campylobacter 
etc will increase 

o  Increased food spoilage and food ‘poisoning’ 



Water insecurity 
o  Drought 
o  1/6 world population live in glacial fed water 

catchments which are vulnerable to climate 
change  

o  increased water temp and reduced water flow 
lead to reduced water quality 

o  Water-borne infectious diseases  
o  Flood events contaminate drinking water with 

sewage or farm run off 
 
 
Lancet 2007, IPCC 2007 



Food insecurity 
o  Famine: 

n  Climate change compounds existing food 
insecurity 
 Food emergencies have increased from 15/
year in 80’s to >30/year : UN World Food 
Program 

n  Corn and soybean yields in USA reduced by 
17% for every 1 deg C temp rise 

o  reduced affordability 
 
Lancet 2009 



Reduced air quality 
o  Increased urban air pollution e.g. ozone 
o  Increased production of aeroallergens (spores, 

pollens) thus increasing rates of asthma and 
allergic diseases 

o  Pollution from bushfires 



 
 
 
Mental Health Effects 
o  Social, economic and 

demographic dislocations 
o  Children most at risk: 

fears of CC, future, 
family stress 

o  Direct 
n  Grief as reaction to 

loss; PTSD 
o  Indirect 

n  Depression, anxiety 
in the face of dire 
predictions. 
Solastalgia 



Who is most affected? 
o  Children  
o  Elderly  
o  Chronic disease  
o  Rural, remote and indigenous communities 

o  Health System itself put under pressure 



Health impacts of Coal 
o  Each step of the coal lifecycle— 

n  mining, 
n  transportation,  
n  washing,  
n  combustion,  
n  disposing of post-combustion wastes—  

o  Have impacts on human health  





Health effects of coal 
o  Heart disease 
o  Cancer 
o  Stroke 
o  Chronic respiratory disease 
o  Asthma 
o  Kidney disease 
o  Low birth weights, birth defects, learning 

difficulties 



Coal Pollutants 
o  Dust: Particulate air pollution 
o  mercury, lead, chromium, arsenic, cadmium  
o  carbon monoxide  
o  sulphuric acid  
o  Nitrous oxides 
o  Volatile organic compounds 
o  Chemicals used in processing coal – 19 cancer 

causing agents 





PM 2.5 
o  Fine particulates less than 2.5 microns in 

diameter 
o  Large quantities released by mining and coal 

combustion 
o  Contain carbon plus sulphur and nitrogen 

oxides, carcinogens 
o  Taken up in to the lungs (not coughed out or 

swallowed like larger particles) causing 
inflammation and damage 

o  Reduce life expectancy: responsible for 5,000 
deaths per annum in Canada 



Mercury 
o  Heavy metal 
o  Bio-accumulates up food chain 
o  Toxic to nervous system, immune system, 

reproductive and cardiovascular systems 
o  Unborn children most vulnerable to it’s toxicity: 

affects fetal brain development 
o  lead  
o   >1/3 human-produced-mercury is from coal 

fired power stations 
o  Released into air and left in coal ash 



Coal Ash 
o  arsenic  
o  barium, thallium 
o  cadmium, chromium 
o  mercury 





The true cost of coal 
o  The health burden of coal in Australia is estimated by the 

Australian Academy of Technological Sciences and 
Engineering to be $2.6 billion per annum 

o  Research from Harvard Medical School has determined 
that the externalities of coal combustion double the cost 
of electricity in the US  

o  The international costs of coal were estimated by 
Greenpeace to be €360 billion in 2007  

o  Taking all externalities into account, including health, it 
is likely that coal is the most, rather than the least 
expensive fuel 



Health Impacts of Unconventional 
Gas Drilling: 

o  1. Water Contamination  
o  2. Air Pollution 
o  3. Mental Health 
o  4. Climate Change 

 
 

www.dea.org.au  



Unconventional Gas 
o  Coal Seam Gas (QLD, NSW, VIC, US) 
o  Shale Gas (WA, SA, US) 
o  Tight Sands Gas (WA) 
 
Excuses, excuses, excuses: 
“…but CSG in Australia is different to shale in US… 
…but CSG in NSW is different from QLD… 
…but shale in WA is different from CSG in eastern states… 
…we don’t have the problems they have!” 



Process of extracting Ugas 



1. Water Contamination 
o  Drilling/Fracking fluids and coal-seam water may contain 

carcinogens, mutagens, endocrine disruptors, irritants, 
sensitisers and substances that can cause organ damage 

o  20-85% Fracking chemicals stay underground 
o  Fracking may create connectivity to aquifers 
o  De-pressurising the gas seam may lower water levels in 

aquifers, change subterranean water flows 
o  No mandatory disclosure  
o  NSW government has ignored the advice of their own 

Parliamentary Inquiry and has allowed fracking to 
resume without chemicals being assessed by NICNAS 



NICNAS 
o  National Industrial Chemical Notification and 

Assessment Scheme, Australia’s national 
chemical regulator 
n  60 chemicals on their list, but may not be 

complete 
n  Assessed only 4, not for fracking 



4 assessed chemicals 
o  Ammonium persulfate and Sodium persulfate 

n  used in hair bleach and fracking, hazardous 
chemicals, irritant to the skin and eyes and able to 
cause allergic responses, harmful if swallowed. 

o  Limonene 
n  skin and respiratory irritant and a known skin 

sensitizer  
o  2 Butoxyethanol 

n  toxic to red blood cells, carrying the  risk  of  
haemolysis,  and   damage  to  spleen,  liver and  
bone  marrow 

Other chemicals used in Australia include ethylene 
glycol (antifreeze), glutaraldehyde and fumaric acid 

 



Safety of chemicals 
o  Mining companies 

frequently infer safety of 
products because some are 
components of household 
products  

o  However  many of these 
products have the potential 
to cause health problems 

o  Just because we may have 
hair bleach or antifreeze in 
the cupboard does not 
mean it is safe to drink it ! 

  



Gas seam water contaminants 
o  Salt – 750,000 tonnes waste salt will come up 

in produced water p.a. from 40,000 planned 
QLD CSG wells. Industry has not provided a 
solution for safe disposal. 

o  Heavy metals: arsenic, cadmium, chromium, lead, selenium 

o  VOCs (Volatile Organic Compounds) including 
BTEX (benzene, toluene, ethyl benzene and 
xylene) 

o  Radioactive isotopes: thorium, radium and uranium 

o  Methane 





Documented water 
contamination Australian CSG 
o  BTEX contamination of water bores in QLD:3 

separate incidents 
o  Fracking related contamination of Springbok 

aquifer from Walloon Coal Measures 
o  Pilliga Forest 10,000L wastewater spill (salt, 

heavy metals) vegetation damage 



Water Contamination documented in 
overseas unconventional gasfields 
o  Documented in unconventional gas operations overseas (part of a 

rapidly expanding body of scientific evidence) 
o  Systematic methane contamination of water supplies from shale gas in 

US 
o  EPA 3 year study in Pavillion Wyoming town concluded drinking water 

not safe to drink: 10 fracking chemicals including 2 butoxyethanol, 
benzene, Toluene petrochemicals, methane 

1. Bamberger M, Oswald R. Impacts of Gas Drilling on Human and Animal Health. New Solutions 
2012;22:51-77 
2. Gas Patch Roulette: How Shale Gas Development Risks Public Health in Pennsylvania Earthworks Oil and 
Gas Accountability Project October 2012
http://www.earthworksaction.org/files/publications/Health-Report-Summary-FINAL.pdf 
3. Krzyzanowski J. Environmental pathways of potential impacts to human health from oil and gas 
development in northeast British Columbia, Canada Environ. Rev. 2012;20: 122–134   
4. Osborn SG et al. Methane Contamination of Drinking Water Accompanying Gas-well Drilling and Hydraulic 
Fracturing 
PNAS 2011;20:108
http://www.propublica.org/documents/item/methane-contamination-of-drinking-water-accompanying-gas-
well-drilling  



BTEX 
o  Benzene 
o  Toluene -  
o  Ethyl benzene 
o  Xylene 
o  Toluene and ethylbenzene can damage the nervous system, 

liver and kidneys, ethylbenzene is a possible human carcinogen 
and benzene a known carcinogen  

o  Long-term exposure to benzene can affect the bone marrow, 
causing anaemia, ↑ risk of leukaemia  

o  ADWG benzene guideline below the level of detection, which is 
1ppb : ie. one drop of water in a swimming pool. 

o  BTEX banned for use in fracking but present in the gas 
seam already and can be mobilised during de-watering 
or fracking 



Evaporation Ponds (Pilliga Forest, 
NSW) risk in flood and drought 



 
 
2. Air pollution:  
o  In production Ugas may release 

n  Methane – fugitive emissions 
n  VOCs from produced water, drilling and fracking 

fluids  
n  Methane + VOC’s + vehicle emissions = ground level 

ozone (rural areas in Wyoming and Utah with intense gas 
operations have measured ozone levels higher than the worst day 
of smog in LA) 

 



Documented Air Pollution from 
unconventional gas operations: 
o  US Shale gas fields 
1. McKenzie LM et al. Human health risk assessment of air emissions from development of unconventional 
natural gas resources Sci Total Environ 2012;424 : 79-87 
http://www.ncbi.nlm.nih.gov/pubmed/22444058  
2. Colborn T et al. An Exploratory Study of Air Quality near Natural Gas Operations Human and Ecological Risk 
Assessment DOI:10.1080/10807039.2012.749447 
http://www.endocrinedisruption.com/files/HERA12-137NGAirQualityManuscriptforwebwithfigures.pdf  

o  US EPA new standards to be phased in by 2015, which 
acknowledge the current emissions of methane and VOCs and 
their potential toxicity 

Weinhold B. The Future of Fracking: New Rules Target Air Emissions for Cleaner Natural Gas Production 
Environmental Health Perspectives 2012;120(7):A272-A279 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3404676/ 
o  Preliminary data from established CSG field Qld shows high 

levels of methane, CO2, other VOC’s not tested for… 
Where methane is leaking from below ground other 
hydrocarbons and VOC’s may follow along with health 
impacts  



Air and Water Monitoring 
o  Baseline testing, before project begins 
o  Ongoing monitoring 
o  Done independently of industry (not self 

monitoring and self reporting) 
o  Ability for testing to be ramped up if an 

incident occurs or complaint of ill health from 
community 



Tara gas field, QLD 



Qld CSG field health complaints 
o  Constant headaches 
o  Bleeding noses  
o  Rashes 
o  Skin irritation from 

bathwater 
o  Nausea and vomiting 
o  Metallic taste 
o  Eye irritation 

o  Breathing problems 
o  Joint pain 
o  Noise 
o  Stress and 

depression 
o  Unable to sell 

property and move 
o  Symptoms resolve 

when leave the area 



Consequences 
o  No independent transparent, publicly available 

rigorous data on which to start investigating 
the cause of this cluster of ill health 

o  The Queensland Health report in to the health 
complaints in Tara appears to be limited by the 
insufficiency of environmental data available 

o  Cautionary tale for NSW 
 



 3. Mental Health Impacts: 
o  Economic and community impacts  
o  Industrialization of rural or residential areas 
o  Noise pollution 
o  Loss of livelihood  
o  Loss of landscape 
o  Mental Health Impacts: 

n  Depression/Anxiety – exacerbate existing or new 
onset 

n  Drug and Alcohol use 
n  Solastalgia  
 



4. Climate Impacts:  
Fugitive Emissions 

o  methane has a global warming potential over 
70 times that of CO2 over a 20-year period 

o  To maintain any GHG advantage over coal, 
best practice to minimise fugitive emissions 
must be applied to all wells, pipelines and 
infrastructure 

o  Only need 2-4% of gas to be lost as 
fugitive emissions to negate GHG 
advantage over coal  



Co-benefits to health of 
action on climate change:  
o  Reduce health impacts from fossil fuels 
o  Increased active transport 
o  Reduced food miles 
o  Low carbon diet is a healthy diet 
 



 
The greatest co-benefit for global and national health 
would be a reduction in the mining of coal and in its 

use for power generation 
 



Take 5 messages home: 
o  Anything which threatens AIR, WATER, FOOD, 

threatens health 
o  CC is the biggest global health threat 
o  Coal and Gas damage health directly as well as 

indirectly via CC 
o  Coal has a well established literature on 

adverse health impacts, we know how much it 
costs us 

o  Unconventional Gas poses many unassessed, 
unquantified but serious risks to health and has 
little to no CC benefit over coal  



Resources 
o  www.dea.org.au 

n  Policies and discussion papers on 
o  Climate change 
o  Coal, Gas, Wind 
o  Energy 
o  Air Pollution 
o  Population 
o  Transport 

n  Submissions 
n  Posters 



 
 
 
 
 
 
 
 

Thank You 


