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Presentation Overview :l.“

A What are particulates?
A What are their health effects?

AWhat we do/ donodt know a
Hunter

A Health studies in the Hunter

I Hospital data for Hunter New England
i General Practice data (BEACH Report)

A 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:

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

A decreased lung function;

A aggravated asthma;

A development of chronic bronchitis;
A irregular heartbeat:;

A lung cancer;

A nonfatal heart attacks; and

A premature deaths (esp. in people with heart or lung
disease).
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€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
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Toxics

Metals

Secondary Sulfate
and Nitrate

Organic Carbon
Compounds

Elemental
Carbon Core

‘{Q‘“’; Healtn

W la

NSW Eggatfﬁgstﬁ?f@g?MWw.catf.us/pubIications/reports/DieseI_HeaIth_in_America.pdf



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 m

Dockery et al., NEJM 1993:32%01753

1.3
X
=
$12
‘S X
% X
211
5
2
1 .
5 15 25 35

{[“3’; Health
N'sw Hunter New England

EEEEEEEEEE Local Health Network PM2.5 (ug/m 3)



Evidence supporting a link between particulate matter and

N

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

Concentration
in particulates) Relative risk (95% confidence interval)

response function (

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 @l ages)

Hunte
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1.008
(1.0048-1.0112)
(World Health

Organization 2000)






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

l

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:

AInc. coagulability
Alnc. inflammation
Alnc. viscosity

A'lnc. vasoconstriction
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DECCW Companion Report :l.“

A Titled Compendium of Upper Hunter Ambient Air
Quality Monitoring Data. Data obtained through
iIndustry reporting for period 2005 to 2009

A Data obtained from individual mine monitors in the
Hunter Valley

Report accompanied the NSW Health report

A
A 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 resu ﬁ‘
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