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Presentation Overview :lm

« 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
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Particulates (PM10, PM2.5) :lm

PMio and PMz2s refer to particles with mean
diameter of less than 10 and 2.5 microns,
respectively.

PM:2s average 70% of PMio by weight, but
there are many more PMzs particles in
number

PMz25s are more hazardous to health,
especially those produced by burning
coal and petroleum
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Health effects of particulates le

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

* Increased respiratory symptoms, such as irritation of the
alrways, coughing, or difficulty breathing, for example;

* decreased lung function;

e aggravated asthma,

* development of chronic bronchitis;
* Irregular heartbeat;

* |ung cancer;

« nonfatal heart attacks; and

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

Health

Hunter New England
Local Health Network

Wik
NSW

EEEEEEEEEE




€PM25

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

- 50-70um <2.5um (microns) in diameter
(microns) in diameter

& PMqp

Dust, pollen, mold, etc.
<10 um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

Image courtesy of the U.S. EPA



Diesel particle — a cocktail of substances... ﬂ

Toxics

Metals

Secondary Sulfate
and Nitrate

Organic Carbon
Compounds

Elemental
Carbon Core
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Nasopharyd 7 Microns & above

4.7 - 7 Microns

3.3 -4.7 Microns

2.1 - 3.3 Microns

1.1 -2.1 Microns

0.65 -1.1 Microns
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Figure 1-I. Droplet Size and Penetration of Respiratory Passages
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Figure 2.1 Selected pollutants, their average residence times in the atmosphere and maximum extent of their impact
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»
Annual Particulates and Mortality in Six Cities}l‘“

Dockery et al., NEJM 1993:329:1753-9
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\/
Evidence supporting a link between particulate matter and risk to health‘l.

From Respiratory and cardiovascular
diseases and cancer among residents in
the Hunter New England Area Health
Service P 65

Concentration response function (for 10 pg/m3 increase
in particulates) Relative risk (95% confidence interval)

Deaths
Long-term deaths** 1.06
(age 30+ years) (1.02-1.11)

(Pope et al, 2002)

** annual average PM2.5

Hospitalisations

Cardiovascular disease 1.0141

(age 15-64 years) (1.0074-1.0208)
(Moolgavkar 2000)

Cardiovascular disease 1.0159

(age 65+ years) (1.0092-1.0227)
(Moolgavkar 2003)

" All respiratory disease
AN |Heal (all ages)

Hunte
covernvent | Local

1.008
(1.0048-1.0112)
(World Health

Organization 2000)
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Mechanism of PM2.5 induction of vascular inflammation

PM ° o Oxidative stress and
©@ © S S
o lipid peroxidation

Cytokines and chemokines

BMDC
homing
BMDC
recruitment
|_y06+high
(F4/80, c-fms*)

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

-Perivascular activation
-Inflammation

-Superoxide generation
-Endothelial dysfunction

.{‘0‘2’, Hesalih Circulation Research American Heart
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Cascade of Triggers Culminating in Acute Myocardial Infarction

A

Coronary thrombosis I
Inflamed vulnerable Rupture of vulnerable and acute myocardial
plague plaque infarction

Focal atheroscleratic
plaque formation

Erosion of vulnerable
plaque without
inflammation

Triggers leading to

atherosclerosis:

Risk factors for CAD

Local hemodynamic factors
(shear stress)

Triggers probably leading to focal

inflammation:

Local hemedynamic factors

Local vascular-remodeling
response to plaque formation

Exacerbation by systemic
inflammation

Triggers leading to plaque

disruption

Increased sympathetic
stimulation

Increased physical or emotional
stress

Increased local or systemic
inflammation

Increased vasoconstriction

Air-pollution triggers
predisposing to
thrombosis:

* Inc. coagulability
Inc. inflammation
Inc. viscosity

Inc. vasoconstriction
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sovemment | Local Health Network



9
DECCW Companion Report :l.“

Titled Compendium of Upper Hunter Ambient Air
Quality Monitoring Data. Data obtained through
iIndustry 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/agms/upperhun
terreview.htm
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http://www.environment.nsw.gov.au/aqms/upperhunterreview.htm
http://www.environment.nsw.gov.au/aqms/upperhunterreview.htm

Table 2-1 Ambient Air Quali NEPM Standards and Goals
i Goal within 10 years maximum allowable
| exceedences
. - 1 hour 0.12 ppm 1 day a year
YOgEn touee. | year 0.03 ppm none
1 hour 0.20 ppm 1 day a year
Sulfur dioxide 1 day 0.08 ppm 1 day a year
1 year 0.02 ppm none
Particles as PMyp | 1day 50 uglm3 5 days a year
; 1 day 25 uglm Goal is to gather sufficient data nationally to facilitate a
Fanides as tMeu | year 8 pg/m'’ review of the Advisory Reporting Standards.
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f 'Upper Hunter Amblent All‘ Quality Monltonng PMm 2009

@ Below NEPM level

[7]  Five (5) days or less above NEPM level

A Greater than five (5) days above NEPM level
Note : for site ID locations refer to table 1.1
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Some high PM10 results....

24 Hour Average PM,, - Site ID 61 PM10 AM-22

Table 3-88

Concentration (pg/m?)

Number of

Year Percent 1% ond 34 4" gt e Days Above

CO?,:"‘r;ge Highest Highest Highest Highest Highest Highest  NEPM Level
2005 26%" 491 47 1 40.6 40.6 37.4 35.2 0
2006 95% 67.5 56.3 54.2 53 53 52.5 7
2007 98% 94.1 81.8 78.1 75.7 67.9 65.2 18
2008 95% 100.7 95.6 81.3 72.2 711 63.3 24
2009 90% 2171.7 360.6 2155 194.7 143 137.9 34
# Data record starts or stops mid-year. Refer to dates in Table 1.1
Table 3-89 24 Hour Average PM,, - Site ID 62 PM10 AM-22

Concentration (uglma)

Number of

Year Percent 1%t o"d 3d 4t 5 Days Above

—— Highest Highest Highest Highest Highest NEPM Level

e ARCOVETERS || T S
2005 16%* 41.8 41.7 35.0 34.8 32.5 31.2 0
2006 87% 88.2 81.2 77.5 66.1 62.4 61.9 13
2007 100% 81.8 73.1 69.3 62.3 59.8 59.6 16
2008 97% 135.7 84.6 83.1 754 69.1 65.7 13
2009 99% 2134 .4 336 200.8 176 113 109.5 27
# Data record starts or stops mid-year. Refer to dates in Table 1.1
Nsw Hunter New England

GOVERNMENT

Local Health Network




Table 3-1 24 Hour Average PM,; - SiteID 1 PM2.5 AM-18

Concentration (uglm3)

Number of
Year Percent 1 ond 3t 4t 5t 6t Days Above
I CO?,:t‘r;ge ~ Highest Highest Highest Highest Highest Highest NEPM Level |
2005 95% 17.9 16.1 15.3 12.1 11.4 11.0 0
2006 82% |(28.0) | 18.1 14.2 13.0 12.6 12.5 1
2007 86% 19.3 14.7 14.5 12.4 12.2 11.2 0
2008 85% 11.8 10.3 9.9 9.8 9.6 9.6 0
2009 95% (G80.1) | (41.4) | (25.0) 22.0 19.4 13.3 3

* This is an Advisory Reporting Standard. The goal is to gather sufficient data nationally to facilitate a review of
the Advisory Reporting Standards as part of the review of this Measure scheduled to commence in 2005.

Table 3-2 Annual Average PM,s— Site ID 1_PM2.5_AM-18

Percent Data Coverage Concentration (uglm’)
2005 95% 6.1
2006 82% 6.4
2007 86% 6.3
2008 85% 51
2009 95% (103 > 8

* This i1s an Advisory Reporting Standard. The goal is to gather sufficient data nationally to facilitate a review of
the Advisory Reporting Standards as part of the review of this Measure scheduled to commence in 2005.
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Online Air Quality Monitoring
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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 :lm

« 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..”
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¢
NSW Expert Advisory Committee on Air Quality :l.‘

« 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)
{(j‘i},’ Healt

nsw |ennevefR@gular meetings (4-6 weeks)
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¢
NSW Expert Advisory Committee on Air Quality :l.‘

* 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 NO,
— Power station emissions

* Future health study
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Respiratory and cardiovascular diseases and cancer among residents in
the Hunter New England Area Health Service May 2010

oI

Respiratory and cardiovascular diseases

* Focus on:
and cancer among residents in the

— diseases and causes of death Hunter New England Area Health Service
potentially associated with air
pollution

« Emergency Department visits
» Hospital admissions

« Mortality

« Cancer

— Hunter New England residents
compared within Area and with B | nowsrea
other parts of NSW

— examined variation in health in
HNEAHS in relation to coal mining
& coal-fired electrical power
generation

Az | Health
N*Sw Hunter New England

INSVY Local Health Natworlk 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)
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Emergency department presentations .‘
for respiratory iliness and asthma :l.j

* 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.

((u), Health
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Problems with these data :lm

 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
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Figure 7. Rates of asthma hospital separation by local government area in Hunter New England Health Area Health Service

and NSW, 2004 - 2009
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Figure 17. Parent/carer-reported current asthma rates for children (< 15 years of age) by Hunter New England Area Health Ser‘vica

clusters in Hunter New England Area Health Service and NSW, 2006-2008
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Figure 18. Self-reported current asthma rates for adults (> 15 years of age) by Hunter New England Area Health Service clusters

in Hunter New England Area Health Service and NSW, 2006-2008
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Map of respiratory disease hospitalisation, 2004-09. :l.“
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Figure 37 Number of new cases of lung cancer by NSW, Hunter New England Area Health Service and Hunter New England

Area Health Service clusters and sex, 2004-2008
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General Practice (BEACH) Report :l.“

« 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 avallable 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
‘(!QL,' Heaith

NSW Hunter New England
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http://www.health.nsw.gov.au/pubs/2010/pdf/beach_report.pdf

\/
General Practice (BEACH) Report :l.“

« 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.
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Camberwell Village
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Camberwell Cumulative Impacts

oI

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

d holnes

PM 10 daily standard regularly

exceeded.

Low level lead in water tanks not
associated with mining.
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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
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Future - what kind of health study? :lm

* Epidemiological * Monitoring/Risk

— Examines relationship assessment
between local pollution — Uses pollution
levels and local health standards from studies
effects in the valley overseas to predict

— Could take 5 to 10 (and prevent) local
years or more and health effects
might miss “small” — Assumes overseas
health impacts pollution and health

— Would provide locally studies are relevant to
relevant data the Hunter.
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Summary :lm

« 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
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Best kind of health study is one in which.. ﬂ

..the local citizens become epidemiologists
and the epidemiologists become local
citizens...
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Thank you
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Thank you.

HUNTER NEW ENGLAND Hunter New England Population Health is a unit of
@ the Hunter New England Local Health District.
Q.,-""g
‘Q O .
& o® Supported by funding from NSW Health through
HMRI the Hunter Medical Research Institute.

Developed in partnership with the
University of Newcastle.

THE UNIVERSITY OF
NEWCASTLE

AUSTRALIA
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