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Emission problems and possible
Improvements

Epidemiological issues

Toxicity of various pollutants
Particles in the air

Exposure and responses
Epidemiological studies and health
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Mmisslons — enargy and fuals
Dr. Pierre Ayzat, Inst Francais du Petrole

Diesel:  Particles, NOx and aldehydes
Gazoline: HC, CO, benzene and O;-pot.

New technology:
Improved combustion chambers
NN less particles and less CO,
For urban traffic: Use L.P.G.
Improve quality of fuel
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Urozin alr cuzality in Ui
2L fransoport oroolern ?
Dr Michael Monaghan, Ricardo Consult

About 24 000 deaths In UK caused by

effects of SO,, particulates and ozone
Majority of these people suffering from:
chronic heart or lung disease
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oo, 7Bl Road emissions:

Small part of SO,
.« but significant for particles and ozone
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oz trafflc armissions in Uil
= UK: 25 % of particles
25 % of CO,

= Urban: 70 % of PM10
90 % of NOx

16.00 Mill. Tons per year UK car parc p lHlution

Actions for: 1400
Green vehicles 00 /-’\\
Clean fuels 00 /

Gas powered cars/ sq

\
Diesel taxation 6,00 / \\
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spldarniological issues

Dr. Jacques Lambrozo, EDF - GDF

"Detalls are essentially unobservable”

Some sort of relationships exists:

« Astma and air pollution

 Study methodology and metrology

« Consistency in confounding factors

« Does an exposure-effect relation exist?
 Correlation with experimental data




Epidemiological studies
need further development

Quantification problems due to:

e Badly placed instruments, representativeness
® Complex environment, synergism, low risks
® Exposureduetoindoor air not accounted for
® EXxposure modelsinadequate
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tion on Human Health
Dr Thierry Fournier, Hopital Bichat
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Studies conducted in Paris show: <l

h aﬁ—: _.;;;

[

Sy N

o,
425
s =

N

Prevalence of astma has increased in past 20 yearsu .
Air pollution was studied as one contributing factor

Inhaled gases affect immune and inflammatory
response of the pulmonary tract

Short term exposure to ozone enhance bronchial
allergen response

Indoor aeroallergens (dust, tobacco smoke) important
for development of astma

Ultrafine particles; diesel exhaust (DEP) have been
studied
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Exposure of
Diesel exhaust
particles

(DEP)
give response

on airway
cells
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oollution on rlurnzun Flealin
Dr Thierry Fournier, Hopital Bichat
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Blotecnnology to assass risks of
alr pollution
Animal experiments

Dr J DOhmer

@Aﬂﬂ Invitro/ Invivo experiments

Factors influencing the quality:
Relevance for humans
Control of conditions
Identification of causal factors
Relevant doses
Long term effects

Size of population
Diognostic assays
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Bjarne Sivertsen

Exposure Risk Extraneous
Assessment

Assessment Risk Factors
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Dose-response of chronic bronchitis with
exposure for NO2

Effect
identification
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Proximity Geographical
o soyces surroundings

Meteorolog

Outdoor
Micro Environment ground

Human
activity

Indoor
Micro Environmen o
Building
o aterials
Ventilation
Alr intake
-Window
Alr tig

Indoor volume
sources



Integrated number of
people within areas

/\ Individual exposure
estimates in micro

environments
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Diary Method
When

hour of day
day of week
season of year

Individual
air pollution

What A\ estimate Where
activity levels Indoor/outdoor
which affects (window

open/closed)
Geographical
. location

respiratory
ventilation
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Pearcert of tirne reporting
SYIMOLorns
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Percent of time with symptoms

Wheezing
Tight Chest
Coughing
....noise
....smell




Cornparison of effect of cormpound or
COMTINUOUS symotorm reporting
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Noise NO2 PM25 |PM10-2.5
Symptom of reduced health
Fatigue (NS) (0.0014) | (0.0032) (NS)
Nervous (0.0066) | (0.0038) | (0.0079) (NS)
Headache NS NS NS NS
Nausea NS NS NS NS
Sneezing 0.0024 | 0.0016 | 0.0029 NS
Feverish (NS) (NS) (0.0066) (NS)
Eye irritation NS NS NS NS
Throat irritation (NS) (NS) (NS) (NS)
Wheezing (NS) (NS) (NS) (NS)
Tightness in chest (-0.0027) | (-0.0034) | (-0.0042) | (-0.0052)
Cough (NS) (NS) (0.004) (NS)
Bothersome noise (0.0057) | (0.0044) | (0.0081) | (0.0053)
Bothersome smell (0.0049) | (0.0049) | (0.0069) | (0.0072)




EXposure-afiact relationsnigs for symotoms

of reducad nealin and wall-baing

Significant Health Parameters
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Increased sickness in childhood because of use of
day care centres

Nutrition

Indoor environment

— Dampness

— Passive smoking

— Wall to wall carpeting
— Pets

Indoor environment at schools
Air pollution
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[JAge

1 Boy

Sick infancy
[ Asth. parents
Nervous

Pas smoking
Pets

1 Carpeting
Dampness
[INO2




lricloor Environrmernt lrcloor Envirornrmernt

currertly clurinel Inrfarncy
Carpets _ e Carpets  + 1.1

e Smoking + 1.2
* Pets ns
 Dampness + 1.6
e Attends day-carens

Smoking -
Pets -
Dampness ()

Aggravation
of Asthma In
children

Urbanization
City Site
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Toxicity of caroonaceous
])ELrLJC]‘,:) Dr. Hartwig Muhle

Diesel particle studies 1998, health effects:
 Premature mortality

 Aggrevation of respiratory diseases
« Changes in lung functions

What is responsible for effects?
e Acidicparticles
e transition metals
o Ultrafine particles
« Ultrafineascarriers
Sk  Bio-aerosols(spores, pollen, bacteria)
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Trie zlr | orezine aind rmy Hlealin
The major source: Transportation

Indicators: NO, and PM,

Important tool: Epidemiology and toxicology

More research needed on ultrafine particles
Why particle-induced acute pulmonary effects?

*Acidic particles

etransition metals

eultrafine particles

eultrafine as carriers ( PAH?)

o 0 *bio-aerosols; spores, pollen
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Do tne currerit
alr cuality guicelines
saecurea the oooulation agalr)

Is there a level of no effect?

~ |
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What is the level of acceptable risk?

Should all members of society

be equally protected?
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Tria researcrl crie Jlerlges
innerent in ldentifying tne
affacts of alr pollutiorn

ldentifying that air pollution has an effect?

Determining the biological nature
of the effect?

Describing the various aspects of the effect?
Describing the at risk population?

dentifying and describing the separate
effects of each compound?




Iricloor environrnernt ir irifancy
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