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Presentation Overview 

 

• What are particulates? 

• What are their health effects? 

• What we do/don’t know about particulates in the 

Hunter 

• Health studies in the Hunter 

– Hospital data for Hunter New England 

– General Practice data (BEACH Report) 

• Future studies 



Hunter Valley Mining & Power 

 

 

 



Particulates (PM10, PM2.5) 

PM10 and PM2.5 refer to particles with mean 
diameter of less than 10 and 2.5 microns, 
respectively. 

PM2.5 average 70% of PM10 by weight, but 
there are many more PM2.5 particles in 
number 

PM2.5 are more hazardous to health, 
especially those produced by burning 
coal and petroleum 



Health effects of particulates 

Numerous scientific studies have linked particle pollution 
exposure to a variety of problems, including:  

• increased respiratory symptoms, such as irritation of the 
airways, coughing, or difficulty breathing, for example;  

• decreased lung function;  

• aggravated asthma;  

• development of chronic bronchitis;  

• irregular heartbeat; 

• lung cancer;  

• nonfatal heart attacks; and  

• premature deaths (esp. in people with heart or lung 
disease). 

 





Diesel particle – a cocktail of substances… 

http://www.catf.us/publications/reports/Diesel_Health_in_America.pdf 



Particle size 

Source: http://en.wikipedia.org/wiki/Respiratory_system  



http://www.globalsecurity.org/wmd/intro/bio_delivery.htm 



Source: EEA, 1995, Center for Airborne Organics, 1997. 



Airborne particle size distribution in a diesel-equipped mine 
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Annual Particulates and Mortality in Six Cities 
 Dockery et al., NEJM 1993:329:1753-9 
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Evidence supporting a link between particulate matter and risk to health 

Concentration response function (for 10 μg/m3 increase 

in particulates) Relative risk (95% confidence interval) 

** annual average PM 

From Respiratory and cardiovascular 

diseases and cancer among residents in 

the Hunter New England Area Health 

Service P 65 

** annual average PM2.5 



‘City’ Lung ‘Clean’ Lung 



Copyright ©2011 American Heart Association 

Conklin, D. J. Circ Res 2011;108:644-647 

Mechanism of PM2.5 induction of vascular inflammation 



Cascade of Triggers Culminating in Acute Myocardial Infarction  

NEJM (2004) 351, p1716 

Air-pollution triggers 

predisposing to  

thrombosis: 

•  Inc. coagulability 

•  Inc. inflammation 

•  Inc. viscosity 

•  Inc. vasoconstriction 

Coronary thrombosis  

and acute myocardial  

infarction 



DECCW Companion Report 

• Titled Compendium of Upper Hunter Ambient Air 

Quality Monitoring Data.  Data obtained through 

industry reporting for period 2005 to 2009 

• Data obtained from individual mine monitors in the 

Hunter Valley  

• Report accompanied the NSW Health report 

• http://www.environment.nsw.gov.au/aqms/upperhun

terreview.htm 

http://www.environment.nsw.gov.au/aqms/upperhunterreview.htm
http://www.environment.nsw.gov.au/aqms/upperhunterreview.htm


 





Some high PM10 results…. 



> 8 



Online Air Quality Monitoring 



UH AQM station - Muswellbrook PM10 and PM2.5 - 24 hour average.
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UH AQM station - Singleton PM 10 and PM 2.5 - 24 hour average.
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Source of particulates 

• Camberwell Cumulative Impact Review: 

 

“The review found that coal mining contributed 

85% of PM10 emissions and 70% of all PM2.5 

emissions from within the Singleton local 

government area..” 



NSW Expert Advisory Committee on Air Quality 

• Chief Health Officer Dr Kerry Chant convened an 

independent Expert Advisory Committee on Air 

Quality for State of NSW 

• Purpose is to consider investigations and 

published records in relation to air quality 

matters across the State  

• Membership consists of: 

– Professor Bruce Armstrong (Cancer Epidemiologist) 

– Professor Guy Marks (Respiratory Medicine) 

– Dr Alison Jones (Toxicologist) 

– Dr Michael Hensley (Respiratory Medicine) 

– Mark Hibberd (CSIRO Air Modeller) 

• Regular meetings (4-6 weeks) 



NSW Expert Advisory Committee on Air Quality 

• Review of proposed air quality monitoring network 

sites and sampling 

• Review of health reports: 

– Hospital data 

– General Practice data 

• Review of community concerns including: 

– Rainwater tank quality 

– Biosolids application in mine rehabilitation 

– Mine blasting and NOx 

– Power station emissions 

• Future health study 

 

 



Respiratory and cardiovascular diseases and cancer among residents in 

the Hunter New England Area Health Service May 2010 

• Focus on: 
– diseases and causes of death 

potentially associated with air 

pollution 

• Emergency Department visits 

• Hospital admissions 

• Mortality 

• Cancer 

– Hunter New England residents 

compared within Area and with 

other parts of NSW 

– examined variation in health in 

HNEAHS in relation to coal mining 

& coal-fired electrical power 

generation 

http://www.health.nsw.gov.au/pubs/2010/pdf/HNE_Respi_Cardio_Disease.pdf 



Respiratory and cardiovascular diseases and cancer among  

residents in the Hunter New England Area Health Service May 2010 

• Findings: 

 Geographical regions in HNEAHS most 

affected by coal mining and power generation 

have higher rates: 
– Emergency Department attendance for asthma 

– hospital admissions for respiratory conditions (Upper 

Hunter) 

– hospital admissions for cardiovascular disease 

– death from all causes and cardiovascular disease 

(Lower Hunter) 

 



Emergency department presentations 

for respiratory illness and asthma 

• The rates of presentation for all respiratory illnesses in 
Muswellbrook and Singleton postcodes ranked below 
those of Tamworth, Gunnedah and Cessnock in all age 
groups 

• Muswellbrook area has high rates for emergency 
department presentation for asthma, but not the highest 
(Tamworth and Gunnedah) in Hunter New England Area 
Health Service (HNEAHS) 

• Singleton also ranks highly for rates of emergency 
department presentations for asthma in those aged 15-
64 years 

• Muswellbrook and Singleton are equally highly ranked 
for rates of emergency department presentations for 

conditions unrelated to air pollution. 



Problems with these data 

• Emergency department diagnoses are recorded by busy 

emergency department staff and not by trained hospital 

information managers or coders.  

 

• The HNEAHS uses a 

different computer program from the rest of the state for 

its emergency department patient management database. 

 

• These factors may lead to variation in the coding of 

emergency department diagnoses within the state 





 

Close up former slide – respiratory hospitalisations 

Muswellbrook 

Singleton 

Gloucester 



 





Map of respiratory disease hospitalisation, 2004-09. 



 



General Practice (BEACH) Report 

• Bettering the Evaluation and Care of Health 

• General Practice consultation data 

• Collects 100 consecutive consultations for 1000 

GPs across Australia each year 

• This analysis compared residents in Singleton, 

Muswellbrook and Denman with the rest of non-

metropolitan NSW for the period 1998 to 2010 

• Data available for 3448 problems managed by 18 

different GPs working in 7 Practices 

• Data adjusted for age, sex, season and Health Care 

Card status 
• http://www.health.nsw.gov.au/pubs/2010/pdf/beach_report.pdf 

 

http://www.health.nsw.gov.au/pubs/2010/pdf/beach_report.pdf


General Practice (BEACH) Report 

• NSW Expert Advisory Committee Conclusion: 

• These BEACH data suggests that conditions presenting 

to and medications prescribed by GPs in the Upper 

Hunter region are similar to those in the rest of non-

metropolitan NSW.  

• There are early indications that asthma may be a more 

important issue in the Upper Hunter region.  

• With all findings from this and other studies considered 

together, further study of the health effects of the mining 

industry and other exposures in Singleton, Muswellbrook 

and Denman should focus particularly on asthma and 

other respiratory disease. 



Camberwell Village 

• Independent 

review 

Cumulative 

Impacts Coal 

Mining 

• Community 

meeting 

31/5/09 



Camberwell Cumulative Impacts 

• Department of Planning released 

reports 13/7/10 & media release  

http://www.planning.nsw.gov.au/Plan

ningSystem/Independentplanningass

essmentandreviewpanels/tabid/70/la

nguage/en-

US/Default.aspx#camberwell 

• PM 10 daily standard regularly 

exceeded. 

• Low level lead in water tanks not 

associated with mining. 

 

 

 

http://www.planning.nsw.gov.au/PlanningSystem/Independentplanningassessmentandreviewpanels/tabid/70/language/en-US/Default.aspx
http://www.planning.nsw.gov.au/PlanningSystem/Independentplanningassessmentandreviewpanels/tabid/70/language/en-US/Default.aspx
http://www.planning.nsw.gov.au/PlanningSystem/Independentplanningassessmentandreviewpanels/tabid/70/language/en-US/Default.aspx
http://www.planning.nsw.gov.au/PlanningSystem/Independentplanningassessmentandreviewpanels/tabid/70/language/en-US/Default.aspx
http://www.planning.nsw.gov.au/PlanningSystem/Independentplanningassessmentandreviewpanels/tabid/70/language/en-US/Default.aspx
http://www.planning.nsw.gov.au/PlanningSystem/Independentplanningassessmentandreviewpanels/tabid/70/language/en-US/Default.aspx


Additional Health Concerns 

 

• Power station 

emissions – 

composition of 

particulates 

• Mine blasting and 

NOX 

 

 



Future - what kind of health study? 

• Epidemiological 

– Examines relationship 

between local pollution 

levels and local health 

effects in the valley 

– Could take 5 to 10 

years or more and 

might miss “small” 

health impacts 

– Would provide locally 

relevant data 

• Monitoring/Risk 

assessment 

– Uses pollution 

standards from studies 

overseas to predict 

(and prevent) local 

health effects 

– Assumes overseas 

pollution and health 

studies are relevant to 

the Hunter. 



Summary 

• Well established international literature linking 

respiratory, cardiovascular and some cancers to 

air quality 

• Hunter Valley is unique environment with 

intensive mining, power generation and 

population bases in close proximity 

• Extensive review of existing health and 

environmental monitoring data been conducted 

• Upper Hunter Air Quality Monitoring Network is 

growing 

• Further studies required to assess health impact 

 



Best kind of health study is one in which.. 

 

..the local citizens become epidemiologists 

and the epidemiologists become local 

citizens… 



Thank you 



47 

Thank you. 

Hunter New England Population Health is a unit of 

the Hunter New England Local Health District. 

Supported by funding from NSW Health through 

the Hunter Medical Research Institute. 

Developed in partnership with the 

University of Newcastle. 


