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Presentation Outline

• Chemical Risk Assessment
– Understanding Risk Assessment

– ICCA Global Product Strategy (GPS)

– Dose-Response Analysis (Toxic Effects with Threshold)

– Derivation of Reference Value (DNEL, PNEC)

– Understanding Risk Characterization

– GPS Safety Summary (GPS SS)

– Stepwise Chemical Risk Assessment
• Information available – required and needed

• Hazard Assessment (Data requirement & DNEL Setting)

• Exposure Assessment (Occupation exposure)

• Risk Assessment (Risk characterization ratio)
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• Understanding Risk Assessment
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Chemical 
Risk Assessment

Risk ＝ Hazard × Exposure

❖ Risk:  Probability of Adverse Effects resulting from a given 
exposure

❖ Hazard: Intrinsic properties causing Adverse Effects

• Even if the substance has a High hazard, 
Low exposure can minimize the risk

• Even if the substance has a Low hazard,
High exposure may cause high risk

It is important to assess the “risk” by substance in use
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2 Hazard 
Classes

Hazard 
Category

GHS (Globally Harmonized System of Classification and Labelling of Chemicals)

“The Purple Book” Latest Edition: 9th Revised Edition, Issued year: 2021

Thai Regulations: 3rd Revised Edition, Issued year: 2009

Chemical 
Risk Assessment

• Understanding Hazard Assessment



GHS (Globally Harmonized System of Classification and Labelling of Chemicals)

Hazard Classification above is based on 8th Revised Edition, Issued year: 2019

Chemical 
Risk Assessment

2. Physical hazards GHS Hazard Category (8th Revision Edition, 2019)

2.1 Explosives Unstable explosive Division 1.1 Division 1.2 Division 1.3 Division 1.4 Division 1.5 Division 1.6

2.2 Flammable gases Category 1A (Flammable gas) Category 1A (Pyrophoric gas)

Category 1A 

(Chemically unstable gas) A

Category 1A 

(Chemically unstable gas) B

Category 1B 

(Flammable gas)

Category 2 

(Flammable gas)

2.3.1 Aerosols Category 1 (Aerosols) Category 2 (Aerosols) Category 3 (Aerosols)

2.3.2 Chemicals under Pressure

Category 1 

(Chemicals under pressure)

Category 2 

(Chemicals under pressure)

Category 3 

(Chemicals under pressure)

2.4 Oxidizing gases Category 1

2.5 Gases under pressure Compressed gas Liquefied gas Refrigerated liquefied gas Dissolved gas

2.6 Flammable liquids Category 1 Category 2 Category 3 Category 4

2.7 Flammable solids Category 1 Category 2

2.8 Self-reactive substances and mixtures Type A Type B Type C Type D Type E Type F Type G

2.9 Pyrophoric liquids Category 1

2.10 Pyrophoric solids Category 1

2.11 Self-heating substances and mixtures Category 1 Category 2

2.12 Substances and mixtures, which in 

contact with water, emit flammable 

gases Category 1 Category 2 Category 3

2.13 Oxidizing liquids Category 1 Category 2 Category 3

2.14 Oxidizing solids Category 1 Category 2 Category 3

2.15 Organic peroxides Type A Type B Type C Type D Type E Type F Type G

2.16 Corrosive to metals Category 1

2.17 Desensitized explosives Category 1 Category 2 Category 3 Category 4

• GHS Hazard Classification



GHS (Globally Harmonized System of Classification and Labelling of Chemicals)

Hazard Classification above is based on 8th Revised Edition, Issued year: 2019

Chemical 
Risk Assessment

3. Health hazards GHS Hazard Category (8th Revision Edition, 2019)

3.1 Acute toxicity (Oral/Dermal/Inhalation) Category 1 Category 2 Category 3 Category 4 Category 5

3.2 Skin corrosion/irritation Category 1 (1A/1B/1C) Category 2 Category 3

3.3 Serious eye damage/eye irritation Category 1 Category 2/2A Category 2B

3.4 Respiratory/skin sensitization Category 1 Category 1A Category 1B

3.5 Germ cell mutagenicity Category 1 (1A/1B) Category 2

3.6 Carcinogenicity Category 1 (1A/1B) Category 2

3.7 Reproductive toxicity Category 1 (1A/1B) Category 2

Effects on or via 

lactation

Effects on or via 

lactation

3.8 Specific target organ toxicity - Single exposure Category 1 Category 2 Category 3

3.9 Specific target organ toxicity - Repeated exposure Category 1 Category 2

3.10 Aspiration hazard Category 1 Category 2

4. Environmental hazards GHS Hazard Category (8th Revision Edition, 2019)

4.1 Hazardous to the aquatic environment

- Short-term (Acute) Acute 1 Acute 2 Acute 3

- Long-term (Chronic) Chronic 1 Chronic 2 Chronic 3 Chronic 4

4.2 Hazard to the ozone layer Category 1

• GHS Hazard Classification



ICCA GPS

• Global Product Strategy (GPS) 

ICCA Guidance on Chemical Risk Assessment 
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Download: https://icca-chem.org/resources/global-product-strategy-icca-guidance-on-chemical-risk-assessment/
Source: ICCA, Global Product Strategy ICCA Guidance on Chemical Risk Assessment, 2nd Edition 2011
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GPS Chemical 
Risk Assessment Process

Download: https://icca-chem.org/resources/global-product-strategy-icca-guidance-on-chemical-risk-assessment/
Source: ICCA, Global Product Strategy ICCA Guidance on Chemical Risk Assessment, 2nd Edition 2011



• Dose-Response Analysis (Toxic Effects with Threshold)
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Chemical 
Risk Assessment
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NOAEL : NO Adverse Effect Level
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DNEL : Derived No Effect Level
PNEC : Predicted No Effect Concentration 

①NO Adverse Effect Level
(NOAEL, NOEC) for animal,

environment 

Source: GHS & CRA Expert, Mutsuo Wada san, JCDB Limited.
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Chemical 
Risk Assessment

• Derivation of Reference Value (DNEL, PNEC)



• Understanding Risk Assessment
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Chemical 
Risk Assessment

Source: Risk Assessment on Chemicals for Better Understanding, NITE, Japan



• Understanding Risk Characterization
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Chemical 
Risk Assessment

1) Risk Characterization Ratio (RCR)

• Human Health (Threshold or non-
threshold effect)

» RCR = EXPOSURE / DNEL

» RCR = EXPOSURE / DMEL

• Environmental

» RCR = PEC / PNEC

2) Margin of Exposure (MoE)

• MOE   =   NOAEL or NOAEC
Exposure

»If MOS > Overall Assessment Factor 

→ No concern

»If MOS < Overall Assessment Factor 

→ Concern

RCR ≥ 1  Risk is high
Detailed assessment and RMMs required

RCR < 1  Risk is controlled
No further action required

MOE > 100  No concerns
MOE < 100  Concern

Refine analysis or control exposures
MOE < 1  Cause for high concern

Direct measures needed



• Recommended Elements of GPS Safety Summary 
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GPS Safety 
Summary (GPS SS)

• Chemical identity (or category 
description)

• Uses - applications, functions
• Physical / chemical properties
• Health effects
• Environmental fate and potential effects
• Exposure - exposure potential
• Risk management - recommended 

measures
• First-aid measures
• Fire-fighting measures
• Accidental release measures
• Disposal consideration
• Handling and storage

• Benefits of chemical
• Special considerations
• Production
• Findings by agencies / scientific 

organizations
• Regulatory compliance
• Sources for additional information
• Conclusion statement
• Contact information

Source: ICCA (International Council of 
Chemical Associations ) Guidance 

on Chemical Risk Assessment, 2nd Edition 
-2011

Recommended elements of 
GPS Safety Summary

Optional elements of 
GPS Safety Summary



• Overview of CRA & CRM
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R13-R16

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Chemical 
Risk Assessment



• Use Descriptor Category
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Life Cycle Concept
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed

(M)

(F)

(IS) (PW) (C)

(SL)



• The concepts of use/contributing activity and 
exposure scenario/contributing scenario
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Example of Descriptor of Use
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Example of Descriptor of Use
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Life Cycle Stage vs Occupational Health and Safety 
Management Systems
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Life cycle stages
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Sector of Uses (SU)
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Chemical Products Categories (PC)
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Chemical Products Categories (PC)

25Source: Guidance on Information Requirements and 
Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Process Categories (PROC)

26Source: Guidance on Information Requirements and 
Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Process Categories (PROC)

27Source: Guidance on Information Requirements and 
Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Process Categories (PROC)
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Source: Guidance on Information Requirements and 
Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed
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• Descriptor List for Process Categories (PROC)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed



• Descriptor List for Environmental Release Categories (ERC)
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Information: 
Available – required/needed

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 



• Descriptor List for Environmental Release Categories (ERC)
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Information: 
Available – required/needed

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 



• Descriptor List for Environmental Release Categories (ERC)
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Information: 
Available – required/needed

Source: Guidance on Information Requirements and 
Chemical Safety Assessment: Chapter R.12: Use Description 



• Descriptor List for Environmental Release Categories (ERC)
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Information: 
Available – required/needed

Source: Guidance on Information Requirements and 
Chemical Safety Assessment: Chapter R.12: Use Description 
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• Descriptor List for Articles Categories (AC)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed
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• Descriptor List for Articles Categories (AC)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed
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• Descriptor List for Articles Categories (AC)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed
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• Descriptor List for Articles Categories (AC)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed
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• Descriptor List for Articles Categories (AC)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Information: 
Available – required/needed
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• Hazard Assessment Data Requirement

Source: Application for authorisation: DNEL setting for reprotoxic properties of Diglyme (ECHA)

Hazard Assessment
(Data Requirement)

Main Issues Details

1. Identity of the Substance and Physical and Chemical Properties

1.1 Name and other identifiers of the 
substance

Chemical Name, CAS Number, EC Number, EC Name, IUPAC Name, 
Molecular formula, Molecular weight range, Synonyms, Structural 
formula

1.2 Composition of the substance Name, Description, Degree of impurity, 

1.3 Physico-chemical properties Physical state at 20°C and 101.3 kPa, Melting/freezing point, 
Boiling point, Vapour pressure, Water solubility, Partition 
coefficient n-octanol/water (log POW), Flashpoint, Auto 
Flammability, Reactivity, Density

2. Harmonized Classification and Labelling

2.1 GHS Classification Hazard Class & Category Code(s), Hazard Statement Code(s), 
Pictogram & Signal Word Code(s), Supplement Hazard Statement 
Code (if any), Spec. Concentration Limits, M-factors

2.2 EU Annex I Classification (if required) Classification, Labelling, Concentration Limits
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• Hazard Assessment Data Requirement

Source: Application for authorisation: DNEL setting for reprotoxic properties of Diglyme (ECHA)

Hazard Assessment
(Data Requirement)

Main Issues Details

3. Environmental Fate Properties

4. Human Health Hazard Assessment

5. Environmental Hazard Assessment

6. Conclusion on the SVHC Properties

6.1 PBT, vPvB Assessment Consider its properties according to GHS classification

6.2 CMR Assessment Consider its properties according to GHS classification

6.3 Substances of equivalent level of 
concern assessment

Consider its properties according to GHS classification
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• Overview of derivation of reference DNELs for workers 
and general population (adults and children)

Source: Application for authorisation: DNEL setting for reprotoxic properties of Diglyme (ECHA)

Hazard Assessment
(DNEL Setting)
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• Overview of derivation of reference DNELs for workers 
and general population (adults and children)

Source: Application for authorisation: DNEL setting for reprotoxic properties of Diglyme (ECHA)

Hazard Assessment
(DNEL Setting)
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Exposure Assessment 
(Occupational Exposure)

• Occupational Exposure Estimation
– Types and routes of exposure (Inhalation/dermal/oral exposure)

– Determinants of occupational exposure

– Exposure assessment with measurements and modelling 
approaches
• Core information requirements

• Use and selection of measured data

• ECETOC TRA

– Higher Tier Exposure Assessment

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation

Exposure Assessment 
(Occupational Exposure)

• Determinants of Occupational Exposure
– where is the substance used? (including description of processes, 

activities and products);

– characteristics of the substance: physical state, vapour pressure, 
dustiness (e.g. powder, pellets);

– the composition of mixtures (preparations) and articles (including 
approximate percentages);

– possible hazardous impurities in the substance; 

– how is the substance used? (including description of work 
activities/tasks leading to exposure, quantities used);

– approximate percentage in process materials and finished 
products;
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Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.12: Use Description 

Exposure Assessment 
(Occupational Exposure)

• Determinants of Occupational Exposure
– the nature of exposure, i.e. the operational conditions 

(including type and approximate frequency and duration of 
tasks, duration and frequency of exposures);

– what risk management measures (technical/personal) are (to 
be) used when the activities are carried out?; this includes 
information to show that any personal protective equipment 
(PPE) recommended is suitable, well-fitted and maintained, 
and is used as a last resort (i.e. other control options are used 
to the extent possible);

– recommendations regarding appropriate management systems 
to ensure that the measures to limit or prevent exposure are 
correctly applied (e.g. duration of exposure is minimised and 
PPE is used correctly).
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Exposure Assessment 
(Occupational Exposure)

• Core Information requirements for modelling approaches
– physical state of the substance/

– physical state of the product handled

– vapour pressure (for liquids)/

– different levels of “dustiness” (for solids)

– the concentration of the substance in the mixture

– the level of containment

– efficiency of local exhaust ventilation (LEV)

– duration of activity

– what is done with the substance, covering parameters related to: energy 
exerted on the substance or product, surface area of source in contact 
with air, if very limited amounts handled. 

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation
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Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Input Data
– Vapor Pressure and Dustiness

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation

/ melting point relations (PROCs 22-25 (metals) only) 
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Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Input Data
– Process Categories (PROCs): The parameters that provide options for 

iteration (alternative Operational Conditions or Risk Management 
Measures) 

• Operational conditions

– Industrial or professional activity

– Activity taking place indoors or outdoors

– Duration of the activity

– Percentage of substance used (if used in a mixture)

• Risk Management Measures

– Presence of Local Exhaust Ventilation (LEV)

– Use of Personal Protective Equipment (Respirators/Gloves)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation
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Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Input Data
Operational Conditions

– Impact of working outdoor: A default reduction of the basic estimate for 
working outdoors is calculated by multiplying the basic estimate by a 
factor of 0.7. In other words: the outdoor exposure is 70% of the indoor 
exposure if all else is the same. 

– Limited exposure duration 

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation
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Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Input Data
Operational Conditions

– Impact of percentage of substance used in a mixture

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation

Remark: * Highest concentration in 1999/45/EC the EU Dangerous Preparations Directive
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Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Input Data
Risk Management Measures

– Presence of Local Exhaust Ventilation (LEV)

Source: ECETOC TRA version 3 Background and Rationale for Improvements



52

Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Input Data
Risk Management Measures

– Use of Personal Protection (Gloves)

Source: ECETOC TRA version 3 Background and Rationale for Improvements
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Exposure Assessment 
(Occupational Exposure)

• Output of ECETOC TRA (Worker exposure estimation)

Source: Guidance on Information Requirements and Chemical Safety Assessment: Chapter R.14: Occupational 
exposure estimation
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Part I. Overview of the user interface
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Exposure Assessment 
(Occupational Exposure)

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Part II. Identification of substance 

– Part III. General physico-chemical data
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Part IV. Worker exposure entry fields 
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Part V. Consumer exposure in the “Interface” sheet 
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Part VI. Environmental exposure assessment input 
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Worker output fields in the user interface 
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Consumer output fields for Product Subcategory in the user interface
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Exposure Assessment 
(Occupational Exposure)

Source: User Guide for the TRA integrated tool – TRAM, version 3.1

• ECETOC TRA (Targeted Risk Assessment) – Sample Screens
– Environmental output fields in the user interface 
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Risk Assessment 
(Risk Characterization Ratio)

• Calculation of Risk Characterization Ratio (RCR) for human health

Source: Global Product Strategy – ICCA Guidance on Chemical Risk Assessment, 2nd Edition - 2011
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Questions & Answers
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