








Human 
health risk 
assessment 

is…
A process of estimating the potential impact of a 
chemical, biological, physical or social hazard on 
a specified human population or ecological system
under a specific set of conditions and for a certain 
time frame’ 

• enHealth, 2012









Air pollution is an under-recognised 
but important health risk for workers 

and people near operations
(*some pollutants can travel far)

• Methane
• Volatile organic compounds, BTEX
• NOx, Hydrogen Sulfide, Formaldehyde
• Diesel fumes, Particulate Matter*, fine silica
• Ground level Ozone* 
• Endocrine disrupting chemicals





There have been some significant new 
studies

• New diesel fuel exposure study
• New ground level ozone study
• New noise study

See the USB stick.



Psycho-social and economic impacts

These are well captured in some of the report 
chapters so will not detail, except to show some 
data from Queensland where CSG mining has 
progressed rapidly.
Stresses are clear and undeniable.
These factors can contribute to reduced mental 
health, and increase the risk of depression and 
anxiety, that can also contribute to other physical 
health problems.



CSIRO survey of Community
Wellbeing and responding

to change:
Western Downs region in Queensland

Andrea Walton, Rod McCrea and 
Rosemary Leonard September 2014

followup in 2016







Source(s): 2012-13 Australian Aboriginal and Torres Strait Islander Health Survey and 2011-12 
Australian Health Survey

High distress levels among Aboriginal people 
particularly common among females across the 

age groups



Mental health conditions across the 
lifespan



Studies reporting associations 
between unconventional gas 

developments and negative human 
health impacts



Increased hospitalisation rates in 
postcodes associated with density of 

wells

Cardiology inpatient prevalence rates were significantly 
associated with number of wells per zip code (p< 0.00096) 
and wells per km2 (p< 0.00096) while neurology inpatient 
prevalence rates were significantly associated with wells per 
km2 (p< 0.00096). Furthermore, evidence also supported an 
association between well density and inpatient prevalence 
rates for the medical categories of dermatology, neurology, 
oncology, and urology. (Abstract) 

Jemielita T. et al. (2015) Unconventional Gas and Oil Drilling Is Associated with 
Increased Hospital Utilization Rates. PLoS ONE 10(7): 
e0131093.doi:10.1371/journal.pone.0131093





Newest study in JAMA: 
exacerbation of asthma attacks assoc

with well activity





Asthma is already a 
very serious issue for 

Aboriginal people 



Other research has found living nearer 
wells associated with:

• Higher frequencies of self-reported symptoms such as 
migraines, nasal and sinus problems and fatigue

• Higher frequencies and average number of skin and 
upper respiratory symptoms

• A new study provides a new level of rigour to these 
cross sectional studies, uses a case control design and 
finds a doubling of risk of migraine and sinus disorders 
among those living near operations.







Fatality rate in Oil & Gas Workers 
Seven x Higher than national average 



Northern Territory already has a 
problem with road traffic accidents 

and fatalities









Recommend a serious look at the 
types of other jobs created

• Fast food outlets?
• Alcohol outlets?





Some considerations of birth outcome 
studies so far and their implications for 

the NT



What about fetuses, infants and kids?
Consider:

During gestation
• Exquisite sensitivity to developmental processes and signals in the uterine 

environment
• Evidence of air pollution (PM2.5) on birth weight

And infancy and childhood
• High metabolic rate 
• Small body size for intake
• Developing organs, including the liver, lungs, kidney
• Playing and running in the environment

And all three groups 
• High vulnerability to psycho-social and community stressors, including 

noise, others’ negative emotions and witnessing conflict



Much higher proportion of Aboriginal 
people are infants and children 

(data from 30 June 2011)

• Source: ABS, 2012



What studies have been done?

• Very few, Roughly about 12 publications have 
specifically focused on risks and impacts to 
fetuses, infants and children 

• Most on potential exposures to chemicals with 
developmental and/or reproductive toxicity and 
endocrine disruption

• Very few on health outcomes, despite huge grey 
literature and social media communication 



Three published studies reporting negative 
birth outcomes linked to well proximity 

and/or density

Lower mean birth weight and higher frequency of small for gestational age (OR 1.34 
(95% CL 1.10-1.63))
• Stacy SL, Brink LL, Larkin JC, Sadovsky Y, Golstein, BD, Pitt EO, et al. Perinatal 

outcomes and unconventional natural gas operations in Southwest Pennsylvania. 
PLoS ONE. 2015; 10:e0126425 doi: 10.1371/journal.pone.0126425 

Preterm birth (OR 1.4(95% CL 1.0-1.9) & high risk pregnancy (OR 1.3 (95% CL 1.1-1.7)
• Casey JA, Savitz DA, Rasmussen SG, Ogburn EL, Pollak J, Mercer DG, et al. 

Unconventional natural gas development and birth outcomes in Pennsylvania, 
USA. Epidemiology 2016;  163-172. 

Birth defects (congenital heart defects (OR 1.3 (95%CL 1.2-1.5)), neural tube defects 
(OR 2.0, (95% CL 1.0-3.9)) but slightly higher birth weight nearer wells
• McKenzie LM, Guo R, Witter RZ, Savitz DA, Newman LS, Adgate JL. Birth outcomes 

and maternal residential proximity to natural gas development in rural Colorado. 
Environmental Health Perspectives 2014; 122(4): 412-417.













Concerns about Climate Change
The climate advantage of 

Unconventional gas remains highly 
controversial –

there is much we don’t know.

To proceed without clear knowledge   
is a very big health risk.



GHG emissions  Climate Change 
= a significant human health risk

• Underestimated potency of fugitive methane 
emissions during drilling, production and 
transportation adding to, not protecting against, 
climate change and its health consequences

• Accidents like Aliso Canyon can release huge 
quantities of methane in a single event

• Modelling (and our experience) indicates 
unconventional gas mining is competing with, not 
bridging to, renewables





https://data.giss.nasa.gov/gistemp/graphs/

Last few years – Even steeper rises
(figure to 2016) 



NT already differentially feeling the heat:
besides a health risk, also a water scarcity risk





https://www.nature.com/news/three-years-to-safeguard-our-climate-1.22201





Responding to climate change is the biggest health 
challenge of our time.

Lancet Commission on Health and Climate 2015 (2015). Health and 
climate change. http://climatehealthcommission.org/the-report/





Reflection on the process, decision 
making and ethics













Why is evidence from the US particularly 
important to understanding health impacts?

• Australia’s unconventional gas industry is in its infancy. Very little 
research has been done (no pre, post measurements, small sample 
sizes, etc.) to understand the impacts on health and wellbeing of 
affected communities.

• In contrast, an estimated 15.3 million Americans live within a mile 
of one or more unconventional gas or oil wells (fracked since 2000). 

• This has occurred in many states, with varying regulatory regimes 
and physical and social conditions. 

• Research is now building rapidly. This represents an invaluable 
resource that was not available to many US authorities when the 
industry began.

Perhaps most importantly
• We have witnessed what can happen to protective regulation very 

quickly in a Western democracy.  







Unproven efficacy of regulation in 
eliminating these risks and harms

Can – will – for how long – who pays?

Uncertainty about the effectiveness and 
feasibility of regulations to provide 
comprehensive, long term protection against 
the full range of health risks and concerns and 
cumulative environmental impacts.



In summary
• I have raised more questions than answers in this

presentation and hope that I have raised awareness of
opening eyes to the fuller complexities involved in
making the right decisions.

• Health is impacted by all the dimensions studied here,
with painful consequences for those who experience the
potential risk.

• Science can only go so far – these are values questions
impacting on people with very different value systems.

• I personally urge the NT government to look for win win
solutions in development, and avoid situations such as
unconventional gas mining where the most vulnerable
face the greatest risks and benefit is questionable.






