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Introduction

AFirst Tier inherently conservative
U Simple, easy-to-use, inexpensive

AHigher Tier approaches needed for
subgroups
U As simple as possible, but not
simpler

APrecision needs to be as refined as
necessary for making a decision
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ART approach

Bayesian process
to combine data
and model output

Exposure estimates
for risk assessment
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Content of presentation

AModeling the exposure distribution
ABayesian module

AOQOutput of ART

A Applicability domain

AProgress in project

ASummary and conclusions
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Modeling the exposure distribution

Median exposure

|
v

Mechanistic model

Information from
meta-analysis

A
1

Exposure variability
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Mechanistic model

ASource i receptor model

A Quantification of modifying factors

A Calibration with measurements
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Source-receptor model

3. Local controls

4. Dispersion

5. Segregation

6. Separation

7. Surface contamination

Source Receptor

1. Substance emission potential 3. RPE
2. Activity emission potential

C =(C, +C,)-RPE
Cnf = (Enf ) an ) I—C:nf + Suﬁ) an

C, =(E;-H;-LC, -Seqg. +Su,)-D; -Sep
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Modifying Factors

Principal MF Description

Activity emission potential (H)* Describes the potential of the activity to generate exposure
and 1s determined by the following characteristics: type and
amount of energy transfer, scale (e.g. amount product used)
and product-to-air interface (e.g. level of containment).

Substance emission potential (E) Determines the intrinsic emission potential of a substance,
1.e. dustiness for particulate agents and volatility for liquids.

Localized control (LC) Control measures in close proximity of the source intended
to remove emissions, e.g. local exhaust ventilation, airbome
capture sprays.

Segregation (Seg) [solation of sources from the work environment without
containment of the source itself, e.g. separate drying room.

Dilution (D) Natural and mechanical ventilation characteristics,
determining the dilution of air contaminants through the
room, 1.e. between NF-FF zone and FF outside.

Personal behavior (P) Orientation and distance of the worker to the source in the
NE determining the potential exposure, e.g. worker
positioned at very close distance during precision work,
overhead work.

Separation (Sep) Providing a worker with a personal enclosure within a work
environment, e.g. air conditioned cabin.

Surface contamination (Su) Emission related to release of deposited contaminants on
surrounding surfaces (including worker clothing) due to
natural means or general workplace activities (e.g. moving

equipment/vehicles).
RPE Efficiency of RPE preventing the inhalation of airborne
substances (not addressed in this paper).
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Quantification of Modifying Factors

A Activity emission potential Literature data
A Substance emission potential First principles; dustiness test results
ECEL; expert elicitation procedure

Simulation with box model

ECEL
ECEL
BSI
A Surface contamination e
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Example: activity emission potential

Select Activity Class

(O Spray application of powders

Select Activity Class

Powders T

O Haf () Spray application of liquids
solid o

(O Activities with baths,
{:}Mdﬂ contaminated objects or
powde . S
o ter spreading liquids
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(O Transferring more than 1000 kg/minute (e.g. large scale transfer with big bags)

(O Transferring 100 - 1000 kg/minute
(O Transferring 10 - 100 kg/minute

(O Transferring 1 - 10 kg/minute

O Transferring 0.

(®) Routine transfer

(O Transferring 1

(O Careful transfer invalves workers showing attention to potential danger, error or harm and
@Tr_aﬂﬁ_ferrlﬂg le carrying out the activity in a very exact and thorough (or cautious) manner e.g. careful
scoping in labora weighing in laboratory

What is the drop height?

O Drop height = 0.5 m

(O Drop height < 0.5 m or transfer using a pipe
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Calibration with measurements

AUsing multiple sources across countries
AOnly good quality data
AOngoing process

A Quantification in units (mg/m3)
AProvides model uncertainty
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Modeling exposure variability

A Prediction of exposure variability based on
large database
U Symanski et al. AOH, 2006.

Comp-1 Comp-2 Comp-n

A Exposure may vary within-workers, between-
workers, and between-companies

Worker-1 Worker-2 Worker-n

/N

Day-1 Day-2 Day-n

| %
15 Erik Tielemans TNO Quiality of Life, 1 October 2009 T|..



V4

Content of presentationeéeé

AModeling the exposure distribution
ABayesian module

AOQOutput of ART

A Applicability domain

AProgress in project

ASummary and conclusions

| %
16 Erik Tielemans TNO Quiality of Life, 1 October 2009 T|..



Bayesian model

ABayesian techniques allow for different types of
information to be integrated in a theoretically
rigorous way via probability theory
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