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Workplace air exposure modelling

• Hybrid
• Trexmo hub (Free)

• ART 1.5 based (Free)
• Stoffenmanager® V4 (Free)
• ECETOC TRA v3 (Free)

• Stand-alone higher versions
• Stoffenmanager® V8 (Free/Paid)
• ECETOC TRA v3.2 (Free)

• Mathematical AIHA IHMOD (Free)
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Mathematical Models AIHA IHMOD 2.0
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Trexmo hybride exposure modelling hub 
https://trexmo.unisante.ch/home/

• Advanced REACH TOOL (ART)
• Stoffenmanager® (v4; 2010)
• ECETOC TRA v3
• 'Metals' EASE (MEASE)
• EMGK-EXPO-TOOL
• EASE 2
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Trexmo hybrid exposure model hub
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Trexmo+  / ART
Information on Workplace factors  (1. Source    )

• Product-type of substance/preparation
• Powders, granules or pelletized material

• Dustiness
• Weight fraction (0-1)
• Moisture content

• Solid objects
• Weight fraction (0-1)
• Moisture content

• Liquids
• Vapour pressure (max 100000 Pa)
• Molecular Weight (g/mol)

• Powders dissolved in a liquid matrix
• Weight fraction
• Molecular weight
• Viscosity of substance

• Paste slurry or clearly (soaked) wet powder
• Paste/slurry potentially contaminated with powdered 

material
• Dustiness
• Weight fraction (0-1)

• Source distance from workers breathing zone 
(mouth and nose)

• < 1 metre
• > 1 metre

• Secondary sources present at workplace
• Yes
• No

• Surface contamination \ fugitive emission 
sources

• Default level
• General housekeeping practices
• Demonstrable and effective housekeeping
• Process fully enclosed (air tight) ….
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Trexmo+ / ART
Information Workplace factors (2. Activity     )

• Activity Class
• Situation which best represents activity
• Level of agitation
• Level of contamination
• Process category (PROC)
• Type of settings
• Task duration (0-480 min)
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Trexmo + / ART
Information Workplace factors (3. Controls   )

• Localized controls-primary
• Technique of applied primary localized controls
• Localized controls-secondary
• Exposure site
• Ventilation rate
• Workplace volume
• Segregation of the source
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TREXMO +

/ ART
Powders
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TREXMO +

/ ART
Liquids 
(Vapour Pressure < 11 Pa)

3. Models PDC-150 IOHA 2024 Dublin. vanBalen, Scheffers & 
Emonds 1009/06/2024 09:00-12:30



TREXMO +

/ ART
Liquids
(Vapour Pressure > 10 Pa)
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PROCs
ECETOC TRA lookup J:K

PROCs
Page 49 - 54 

PROCs PROC description

PROC1 1 - Use in closed process, no likelihood of exposure

PROC2 2 - Use in closed, continuous  process with occasional controlled exposure 

PROC3 3 - Use in closed batch process (synthesis or formulation)

PROC4 4 - Use in batch and other process (synthesis) where opportunity for exposure arises 

PROC5 5 -Mixing or blending in batch processes (multistage and/or significant contact)

PROC6 6 -Calendering operations

PROC7 7 -Industrial spraying

PROC8a 8a -Transfer of chemicals from/to vessels/ large containers at non dedicated facilities

PROC8b 8b -Transfer of chemicals from/to vessels/ large containers at dedicated facilities

PROC9 9 -Transfer of chemicals into small containers (dedicated filling line)

PROC10 10 - Roller application or brushing 

PROC11 11- Non industrial spraying 

PROC12 12 - Use of blow agents for foam production

PROC13 13 -Treatment of articles by dipping and pouring 

PROC14 14 - Production of preparations or articles by tabletting, compression, extrusion, pelletisation

PROC15 15 - Use of laboratory reagents in small scale laboratories

PROC16 16 - Using material as fuel sources, limited exposure to unburned product to be expected

PROC17 17 - Lubrication at high energy conditions and in partly open process

PROC18 18 - Greasing at high energy conditions

PROC19 19 - Hand-mixing with intimate contact (only PPE available)

PROC20 20 - Heat and pressure transfer fluids (closed systems) in dispersive use 

PROC21 21 - Low energy manipulation of substances in materials and/or articles

PROC22 22 - Potentially closed operations with minerals at elevated temperature

PROC23 23 - Open processing and transfer of minerals at elevated temperature

PROC24 24 - High (mechanical) energy work-up of substances bound in materials and/or articles 

PROC25 25 - Hot work operations with metals
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Execution TREXMO+ step 1: substance 
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Execution TREXMO+ step 2: define scenario
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Execution TREXMO+ step 3: Run
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What is your Basic Characterisation conclusion: 
BC<<OELV, BC>>OELV or otherwise? 

EN-689 2018 §5.1.5

AIHA 4th edition 2015
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BC << 
OELV Compliance 

Otherwise more BC or 
PAS

BC >> 
OELV

Non-
compliance



Exercise 2 Exposure modelling 
spray painting VOS using TREXMO+

1. mobile 2. mech. vent. 3. full enclosure 4. LEV
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Example:
Use of models for dust-exposures

Inhalable dust from mechanical
machining railway ballast



Exposure to inhalable dust from railway ballast
TNO 2023

Profiling machineChain hor Stopmachine
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Mechanical machining of railway ballast
Trexmo+ (OEL inhalable dust is 4 mg/m3)
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Infuence of moisture (spraying is the most 
important control measure)
mg/m3 | 95thpercentile | (ART IQ CI)

Moisture Stoffenmanager ART ART (25-75% CI)

< 5% 102 73 28-240

5-10% 102 22 8,4-72

>10 % 102 2,1 0,81-6,9
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Comparison ART model (<5% moisture content) 
mechanical machining with actual measurements
mg/m3 |ART IQ CI | PAS machines min-max

Distance (m) ART 
(95%-tile)

ART 
(25-75% CI)

Measurements (TNO)

Chain hor Stop 
machine

Profiling-
machine 
no brush

Profiling-
machine 
with brush

1 - 4 1,8 0,7-6,1
0,4 – 10,28 0,63 – 1,34 1,58 – 4,36 21,1 – 37,3

> 4 0,62 0,23-2,0

Warning:
Use other exposure 

scenario in model; f.i. 
product type should be 

powders!
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