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-Exposure plays an important role in risk assessment and analysis
-Total Human Exposure means: all routes/all sources

-Exposure to Air Pollutants includes both indoor/outdoor
environments

-The time we spend indoors amounts to approx. 85-90% of the
total time. Human exposure to the majority of (air) pollutants
occurs mainly indoors.

-Exposure is akey issue in the Commission’ s Environment and
Health Strategy (Action Plan: 2004-2010)
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-Exposure to single compounds or to mixtures of
compounds?

-Sampling: passive or active?

-Personal exposure concentrations or area
concentrations

-Link to epidemiological studies
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The pollutant concentrations have been examined at
three separate levels.

Personal exposure monitoring
Indoor air

Outdoor M easurements (ambient air)

Additionally daily questionnaires for each volunteer,

describing movements, activities and accidental
exposures to high concentrations (e.g. renovation)
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How do we measure ?

Passive or diffusive sampling technique

Advantage:
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Results are average values over adefined period
of time. Active sampling sometimes gives |ess
representative spot values.
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Concentrations [ug/m3]
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Connections of measurements with Exposur e Assessment

(here for Benzene)

Example : A public building in Athens

Concentration Ambient Air ; 10 ug/m?

Concentration Indoor Air ; 10 ug/m?

Breathing 20 m? air/day and staying 85% of time indoors and 15% of time outdoor, we
obtain:

Absolute uptake Benzene indoors 20 m3 x 0.85 x 10 ug/m? = 170 ug Benzene
Absolute Uptake Benzene outdoors : 20 m3 x 0.15 x 10 ug/m? = 30 ug Benzene

Personal exposure: 18 ug/m® 18 ug/m?3 x 20 m3® = 360 ug

Thereisadifference of (360 ug — 200 ug) 160 ug. Why ?
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Exposure Assessment* (Benzene)

Athens Public Buildings | ndoor 170 ¢
Outdoor 30 g
Exposure 360 g
Athens Schools | ndoor 119 ¢
Outdoor 18 ¢
Exposure 80 g
Amhem Public Buildings Indoor 748 g
Outdoor 81 ¢
Exposure 88 g
Armhem Schools | ndoor 44.2 ¢
Outdoor 72 ¢
Exposure 100 g
" Breathing Volume 20 m3
Partition 85 % Indoors
15 % Outdoors
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Distributions of average outdoor, indoor, and personal
exposures/concentrations ( g/m3) of benzene and formaldehyde on

|locations considered within AIRMEX.

The best fit distributions are created assuming |og-normal
distribution of the measured exposures/concentrations.
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Outdoor concentration
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|ndoor concentration
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Outdoor concentration

Limit value 5 ug/m3 by 2010 (2000/69/EC)
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|ndoor concentration Limit value 5 ug/m3 by 2010 (2000/69/EC)
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Personal exposure Limit value 5 ug/m3 by 2010 (2000/69/EC)
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Conclusions:

Personal Conc. > Indoor Conc. >/= QOutdoor Conc.
Concentrations in southern cities always higher

|n south, iIndoor conc. more similar to outdoor conc. than
1N north

Concentrations in schools lower than in public buildings

True personal exposure cannot be determined directly from
measurements pertaining from fixed ambient background
monitoring stations.
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