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How did we get to the
“Substance manager”?
• Evaluation (and use parts of) available tools

• UK (COSHH Essentials)
• Sweden
• Austria
• France

• Workshops with experts and other stakeholders
• Impressions
• Suggestions
• Support building

• Implementation is critical
• Demo version

• First presented in European Week for Health and Safety (October 2003)

• Improved test version !!!! final version
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What is “Substance Manager”?
a web-based tool

• Created by: ArboUnie and TNO Chemistry
• Software by: BECO
• Sponsored by: Ministry of Social Affairs and Employment

(VASt-programme)

• Present version = Demo-version
• Test version available soon

• Only Dutch version available (now)
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Purposes of “Substance manager”
• Aimed at SME management

• Information
• Explanatory texts, links to other 

information
• Including OSH-legislation

• Evaluation of risk
• Action plan for improvement
• Workplace instruction cards
• Inventory of dangerous 

substances
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Evaluation of risk
• Prioritize risks of products and tasks within company

• No assessment of compliance with OELs
• Presently only for inhalation

• Hazard banding
• Based on MSDS
• COSHH Essentials hazard bands

• Exposure banding
• Dedicated exposure model based on Cherrie and Schneider (Ann. Occup. Hyg. 

1999; 43 (4): 235-245)

{E × h × (1-tr)nf + E × h × (1-tr)ff} × (1-Im) × th × fh
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Risk evaluation in “Substance manager”
Product

information

Components
Percentages
R- and S-sentences

Transfer
Control

Room (volume)
Ventilation
Source separation

Process
information

Substance
Type of activity

Hazard
band

Immission
Control

Worker separation
PPE

Exposure
band

Exposure model

Risk matrix

Risk score

Only inhalation
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Exposure model in “Substance manager”

Emission
Near-field
Far-field

Transmission
(reduction)

Immission
(reduction)

Duration
And

frequency

Categorizations
Logaritmic scaling
Multiplying effects
Values clustered in final scores
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Emission in exposure model
• Substance

• Liquids: vapour pressure
• From MSDS
• (Evaporation factor?)

• Solids: dustiness
• Textual descriptions, e.g. “Creates a dust cloud that lingers in the air”
• (Dustiness measured values?)

• Process or task
• Choice of large number of possible tasks
• Emission influence based on

• Surface – air interaction
• Energy addition
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Tasks leading to emission

Closed handling;
Very limited amounts
Limited spillage:
Score 0.1

Largely closed;
Larger amounts:
Score 1

Open handling;
Application on large area:
Score 3

Dumping from limited height:
Score 3

High speed abrasive action:
Score 10

(Photo: IRAS)

(Photo: TNO)

(Photo: TNO)

(Photo: TNO) (Photo: KRIOH)
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Near- and far-field
• Near-field: worker performs tasks 

close to him

• Far-field:
• Colleagues perform tasks with same product
• Exposure sources without direct handling by 

workers
• Evaporation after painting
• Evaporation from baths

• Either near-field, or far-field, or 
both can be relevant

Near-fieldFar-field

(Photo: HSL)
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Reduction in transmission phase
Transmission in near-field
• Room size and ventilation

• Small rooms with no controls
• Large rooms
• Local exhaust ventilation
• Enclosed source with LEV

Transmission in far-field
• No controls
• Mechanical ventilation
• Compartmenting
• Source in compartment with exhaust ventilation

Increasing reduction

Increasing reduction



Cincinnati, March 2 2004www.stoffenmanager.nl - 2nd workshop control banding 12

Reduction in immission phase
• “Good housekeeping”
• Hygienic working procedures, use of PPE

• Very limited effect of PPE taken into account

• Worker in compartment without specific air supply
• Worker in clean air supplied control room

Increasing reduction
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Example exposure calculation

2Up to 2 hoursDuration

32-4 times /dayFrequency

0,3Good housekeeping, instructionImmission reduction

0.1Local exhaust ventilationTransmission reduction

Only near-fieldNear- and far-field

1Zinc oxide = not dustySubstance

3Dumping powdersActivity

ScoreAnswerParameter

Calculated exposure score: activity * substance * .. * .. *
Result: 3 * 1 * 0.1 * 0.3 * 2 * 3 = 0.54
Falls in category 3 (medium; scores between 0.12 and 12)
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Limited evaluation of exposure model
• Based on already available measured data
• Total 28 sets defined

• 22 liquid
• 6 solid
• Most relatively high exposure levels

• Some estimates of parameters originally not studied

• Measured levels liquids (GM): < 1 µg/m3 - 820 mg/m3

• Measured levels solids (GM):      5 mg/m3 - 115 mg/m3

• Limited variation in “immision factor reduction”
• Generally no reduction
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Results of limited evaluation

Analyse N (sets) R2 p 

Exp – score; all 28 0,53 0,01 

Exp – score; liquid 22 0,64 0,01 

Exp – score; solid 6 0,72 0,11 
 

 

• Possible misclassification score
• Variation within sets in parameters
• Estimation of parameters not gathered
• Measurement strategies not aimed at 

evaluation of tool

• Probably underestimation of 
relation due to 
misclassification

• Conclusion:

Results linear regression

Model fits remarkably well!
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Substance manager
User interface

Simple questions

Picklists
With pop-up

Contextual help
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Action plan for improvement

Starts with
source options

Provides some
explanation

Calculates
the effect
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Action plan for improvement

First check high level
options

Then go to lower level
options
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Action plan for improvement

Substance and
Task/process

Risk score
Control advice

Responsible 
person

Estimated
costs

Date done
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Workplace instruction cards

Screen 
version

Print version

Link to 
printer
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Future developments
Certainly:
• Improve after testing by users
• Make life version “Action plan for improvement”

Probably:
• Industry sector tailored versions

• Several industries are interested
• Possibility to include measured exposure levels
• Possibly include estimates in relation to OELs

Possibly:
• Quantitative exposure estimates
• English language version?
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Future: dermal exposure?
• Option: integrate similar tool-kit from RISKOFDERM

Product
information

Components
Percentages
R- and S-sentences

Hazard
band

Exposure
band

Exposure modelProcess
information

Substance
Type of activity

Risk matrix

Risk score

Control options
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The sky is the limit?

We are very interested in your feedback!

Thank you on behalf of ArboUnie, TNO Chemistry and BECO!


