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Introduction

ÅFirst Tier inherently conservative

üSimple, easy-to-use, inexpensive

ÅHigher Tier approaches needed for 

subgroups

üAs simple as possible, but not 

simpler

ÅPrecision needs to be as refined as 

necessary for making a decision

Tier 1

ART
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ART approach

Mechanistic 

model 

Bayesian process 

to combine data 

and model output

Exposure estimates 

for risk assessment

Similarity module to 

select data for risk 

assessment

Exposure database, 

with contextual 

information
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Content of presentation

ÅModeling the exposure distribution

ÅBayesian module

ÅOutput of ART

ÅApplicability domain

ÅProgress in project

ÅSummary and conclusions



TNO Quality of Life, 1 October 2009Erik Tielemans7

Modeling the exposure distribution

Scenario

Median exposure

Exposure variability

Mechanistic model

Information from 

meta-analysis
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Mechanistic model

ÅSource ïreceptor model

ÅQuantification of modifying factors

ÅCalibration with measurements
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Source-receptor model

RPECCC ffnft )(
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Source Receptor

1. Substance emission potential

2. Activity emission potential
8. RPE

3. Local controls

4. Dispersion

5. Segregation

6. Separation

7. Surface contamination
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Modifying Factors
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Quantification of Modifying Factors

ÅActivity emission potential

ÅSubstance emission potential

ÅLocal controls

ÅDispersion

ÅSegregation

ÅSeparation

ÅRPE

ÅSurface contamination

ÅLiterature data

ÅFirst principles; dustiness test results

ÅECEL; expert elicitation procedure

ÅSimulation with box model

ÅECEL

ÅECEL

ÅBSI

Åé
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Example: activity emission potential

Powders

Liquids

Solid objects
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Calibration with measurements

ÅUsing multiple sources across countries

ÅOnly good quality data

ÅOngoing process

ÅQuantification in units (mg/m3)

ÅProvides model uncertainty
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Modeling exposure variability

ÅPrediction of exposure variability based on 

large database

üSymanski et al. AOH, 2006.

ÅExposure may vary within-workers, between-

workers, and between-companies

Worker-1        Worker-2      Worker-n

Comp-1         Comp-2      Comp-n

Day-1        Day-2       Day-n
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Content of presentationé
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Bayesian model

ÅBayesian techniques allow for different types of 

information to be integrated in a theoretically 

rigorous way via probability theory
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