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Outline

A Smog and the Smoky Coal Ban
A From Black Smoke to Particulate Matter (PM)
A Sources of PM
A ldentifying and Quantifying Sources of PM
- Cork City

- Killarney

A Summary and Perspectives



Dublin Smog 1982

DUBLIN BOROUGH

Mortality in a General
Hospital and Urban Air
Pollution

an Kelly and Luke Clancy
Irish Medical Journal, 1984, 77, 322
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A Cold weather, temperature inversion, low wind speeds
A Very high levels of black smoke and sulphur dioxide

A Number of deaths per day doubled during the smog
event and remained high for days afterwards



Ehe New Hork Eimes

Dublin Journal; Fair Is City but Foul Is Air When Smog Creeps In
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The smog creeps menacingly through doors and windows here. It attacks throats and lungs. It

sometimes invades Dublin to such a degree that night appears to fall by midday.

Tony Gavin

Dublin city centre, Friday 25
Battyfermes, Thuriday 24 November 1568, dpom November 1988, 2pm




Ban on Smoky Coal in Dublin
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Figure 1: Seasonal mean black smoke (upper) and sulphur
dloxlide (lower) concentratlons, September 1984-96

Vertical line shows date sale of coal was banned in Dublin County
Borough. Black circles represent winter data.

15t September 1990

70% reduction in black smoke
34% reduction in sulphur dioxic
On average per year:

116 fewer respiratory deaths
243 fewer cardiovascular deatft

Clancy et al., Lancet 2002



Extension of Smoky Coal Ban

1990 Dublin

1995 Cork City

1998 Arklow Drogheda, Dundalk, LimeriCkty, Wexford
Town



Trends for Black Smoke
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A Significant reductions after ban
Dublin 1990 Cork 1995 Limerick 1998



1990
1995
1996

2000
2003
2011
2013

Extension of Smoky Coal Ban

Dublin
Cork City
Arklow Drogheda, Dundalk, LimeriCkty, Wexford
Town
Celbridge Galway City.eixlip Naas,Waterford City
BrayKilkennySligo, Tralee
Athlone, CarlowClonme] Ennis
GreystoneslLetterkenny, MullingamlNavan
Newbridge Portlaoise

Significant reductions in Black Smoke observed in all citie

and towns after the ban (up to 2000)
(Goodman et al). Air & Waste Manage. Ass@009,59:207¢213)



From Black Smoke to Particulate Matter

In 2005 Black Smoke standards were replaced by PM lim
values in European Air Quality Directive (1999/30/EC)

PM,, Particulate Matter with diameter less than 10 micror
PM,  ParticulateMatter with diameterless tharn2.5microns

FINE BEACH SAND

bmage courtesy of e U S EPA



PM Size Is Linked to Health Risk

PM,,enters upper
respiratory system

PM, - can penetrate
deep into the lungs

There Is a greater
health risk associated
with exposure to
smaller particles

Figure 2 Particle deposition in respiratory system



Well Documented Health Effects of PM

Short term (hours, daysgxposure
wrespiratory and cardiovascular morbidity, such as
aggravation ofisthma, respiratorngymptoms

Longterm (months, yearsg¢xposure
cmortality from cardiovascular and respiratomiseasesand
from lungcancer

PM,,and PM : are classified as air pollutants and limits or
their concentration form part of EU legislation on air quali



PM Monitoring

*  Air Monitoring Sites
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Sites in Ireland

EPA Air Quality Report
2013

PM monitored at many
locations

Dally average values for
concentration (rg/m3)



EPA Air Quality Report 2013
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A Air Quality in Ireland is generally good
A PM, . levels are below EU annual limit vaBEIT
above WHO Clear Air Quality Guidelines




WHQO Report for Europe 2013

World Health

Organization
witas mvisvm EUrope

HEALTH EFFECTS ”°' i
OF PARTICULATE MATTER  Caucasu

rnphca ns for
tries in aster Europe,
and central Asia

Exposure to PM reduces the
average lifeexpectancyn
Europe by 9 months

There I1s no evidence of a safe
level of exposuréo PM

Clear evidence of health
benefits if PM levels are
reduced



Reducing PM levels

We need to knowANDquantify the sources

How much PM is from traffic?

How much PM is from solid fuel burning?

How much PM is from other sources?

How do the emissions from these sources vary
during the day and by season?

o o T I

Detailed measurements of the PM are required

A Size, concentration and chemical composition at a
HIGHTIME resolution
A Source Apportionment Modelling



Case Study: Cork Harbour
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Composition and Soul of

Particulate Air Pollution in a

Port Environment, CorkCIreland . A Longterm (1 year)
. E J monitoring campaigns
|

?«98?‘?‘“3‘ ‘ A Intensive (1 month)

measurement campaigns




Intensive Measurement Campaign
Tivoli Docks August 2008 and February 2009
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Healy et al., Atmospheric Chemistry and Physics 2010




Intensive Measurement Campaign
Tivoli Docks August 2008 and February 2009

A range of statef-the-art instruments deployed
for Online monitoring of particle mass, size,
number and chemical composition nealtime



Sources In Cork Harbour: Vehicular Traj

—Ca-traffic —EC-traffic —EC-phos
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Healy et al., Atmospheric Chemistry and Physics 2010



Sources In Cork Harbour: Solid Fuel Combustio

—coal —peat —wood
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Source Apportionment of PM

AStateof-the-art analytical techniques used to apportion PM mass

PM2.5 |Solid Fue| Traffic Other | Regional

average | Burning Local | Sources
(mg/m3) % Sources %
%
August 9.7 5 23 24 26
2008
February 16.2 50 19 21 10
2009

Dal | 0 @tsalt, Atmospheric Chemistry and Physics, 2013

Kourtchev et al., Science of the Total Environment, 2011

Healy et al., Atmospheric Chemistry and Physics, 2010



| Environmental Protection Agency

Source Ap

nortionment of Particulate Matter in

Urbanano

Rural Residential Areas of Ireland
(SAPPHIRE)

1

April 2014¢ 31 March 2016

http://www.ucc.le/en/crac/research/sapphire/
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SAPPHIRBDbjectives

A Toquantify the major
sources of PM
(especiallysolid fuel
burning)in smalltowns

A Toprovidepolicy makers
with relevant scientific
Information to support
development of effective
strategies for reducing
particulatepollution




Monitoring Location: Killarney

A A small rural town with no natural gas, outside of the
smoky coal ban, indicating high solid fuel usage

A Site is located on the grounds of the Community
Hospital, nearby to a residential area




Monitoring Location: Killarney

A A small rural town with no natural gas, outside of the
smoky coal ban, indicating high solid fuel usage

A Site is located on the grounds of the Community
Hospital, nearby to a residential area




Monitoring Location: Killarney



