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Outline of presentationOutline of presentation
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Putting into operationPutting into operation
ApplicationsApplications
Looking forwardLooking forward
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A scenario in workplace A scenario in workplace –– metal metal 
degreasing by solventdegreasing by solvent
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Making the risk assessmentMaking the risk assessment
What is the material involved?What is the material involved?
How does the process work?How does the process work?
Who are at risk?Who are at risk?
How frequent and exposed time?How frequent and exposed time?
What is the exposure level?  Exceeded  OEL? What is the exposure level?  Exceeded  OEL? 
What are the safe work practices?What are the safe work practices?
If the control for the tank satisfactory?If the control for the tank satisfactory?
If the ventilation adequate?If the ventilation adequate?
If the PPE effective? If the PPE effective? ……..
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Exposure assessmentExposure assessment

HazardHazard ControlControlExposureExposure
measurementmeasurement
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Air monitoring Vs Body Intake ModelAir monitoring Vs Body Intake Model

Inhalation (intake)
Probe Intake from air

Other routes of entry

Absorption

Dose amount

Body Uptake

Collected amount

Penetration

Personal Exposure

Air contaminants

BodyInstrument

The analogy

Risk assessment
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Control of chemical hazardsControl of chemical hazards
Air monitoring by occupational hygiene Air monitoring by occupational hygiene 
principle principle -- anticipation, identification, anticipation, identification, 
evaluation (including monitoring) and evaluation (including monitoring) and 
controlcontrol
Evaluation of environmental conditionsEvaluation of environmental conditions
Review in exposure & health effect and Review in exposure & health effect and 
decision in acceptable exposure leveldecision in acceptable exposure level
•• Code of Practice issued by Labour DepartmentCode of Practice issued by Labour Department

Recommendations of prevention and Recommendations of prevention and 
control measurescontrol measures
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Issues SMEs facing Issues SMEs facing 

Increased use of chemicals in Increased use of chemicals in 
varieties and widespreadvarieties and widespread
Insufficient knowledge and resources: Insufficient knowledge and resources: 
Difficulty when without expertise Difficulty when without expertise 
•• To assess the exposure of workers to To assess the exposure of workers to 

chemical used chemical used 
•• To set up the programme for proper To set up the programme for proper 

preventive measures preventive measures 
•• To understand how to follow the law To understand how to follow the law 

requirementsrequirements
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Control bandingControl banding

COSHH regulation since 1980s.COSHH regulation since 1980s.
Alternative risk assessment and Alternative risk assessment and 
management programme to satisfy the management programme to satisfy the 
requirements requirements 
COSHH essential of Health & Safety COSHH essential of Health & Safety 
Executive, UK Executive, UK http://www.coshhhttp://www.coshh--essentials.org.uk/essentials.org.uk/

SME benefited from experience sharing in SME benefited from experience sharing in 
hazard identification, prevention and hazard identification, prevention and 
control control 
Similar situation in USASimilar situation in USA
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The toolkitThe toolkit
International chemical control toolkit International chemical control toolkit 
(ICCT) promoted by ILO by control (ICCT) promoted by ILO by control 
banding conceptbanding concept
Based on COSHH essential, HSEBased on COSHH essential, HSE
IOHA initiation and collaboration IOHA initiation and collaboration 
Simplified version in easy steps of Simplified version in easy steps of 
assessment & putting into practice assessment & putting into practice 
•• Banding the control measures in 5 + 1 simple Banding the control measures in 5 + 1 simple 

strategiesstrategies

Initiative of international coInitiative of international co--operationoperation
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Basic Concept of ICCTBasic Concept of ICCT

Shifting from exposure assessment Shifting from exposure assessment 
to exposure controlto exposure control

ControlControl ExposureExposure
measurementmeasurement

HazardHazard ControlControlExposureExposure
measurementmeasurement

HazardHazard

Exposure Exposure 
AssessmentAssessment

ExposureExposure
ControlControl
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The initiativeThe initiative
The initiative of linking exposure scenario The initiative of linking exposure scenario 
with prevention and control in the first with prevention and control in the first 
instanceinstance
•• Banding of hazards, risk & control approachesBanding of hazards, risk & control approaches
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Why possible?Why possible?

Accumulated knowledge in toxicology Accumulated knowledge in toxicology 
and successful control of material and successful control of material 
concernedconcerned
Basic information of material to users Basic information of material to users 
generally obtainable from suppliers, generally obtainable from suppliers, 
authorities and many other sourcesauthorities and many other sources
Control approaches are limited to Control approaches are limited to 
only a fewonly a few
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The Hierarchy of controlThe Hierarchy of control
EliminationElimination
SubstitutionSubstitution
ModificationModification
VentilationVentilation
ContainmentContainment
Personal protectionPersonal protection

Therefore, simple to learn and to Therefore, simple to learn and to 
applyapply
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Reasons for useReasons for use
Easy toolkit Easy toolkit -- Control orientated Control orientated 
approach approach –– readily available for field readily available for field 
applicationapplication
Targeted to Targeted to SMEsSMEs
Reliable measures in simple step by step Reliable measures in simple step by step 
procedureprocedure
•• Most people with basic training in occupational Most people with basic training in occupational 

hygiene/ chemical knowledge with hazard hygiene/ chemical knowledge with hazard 
information can doinformation can do

Reallocation of resources to higher priority Reallocation of resources to higher priority 
Complimentary to air monitoring for Complimentary to air monitoring for 
chemicals with OEL, and suitable for chemicals with OEL, and suitable for 
substances without OEL as wellsubstances without OEL as well
More comprehensive and practical than More comprehensive and practical than 
checklist approachchecklist approach
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Benefits Benefits –– Who & What?Who & What?
Employers Employers –– knows what to do for law complianceknows what to do for law compliance
Employees Employees –– knows what and when need health knows what and when need health 
protection when things go wrongprotection when things go wrong
Suppliers Suppliers –– good practice and information to good practice and information to 
clients; limited liabilityclients; limited liability
Trade associations Trade associations –– inform members and inform members and 
develop good practicedevelop good practice
Workers Unions Workers Unions –– trained & informed union trained & informed union 
members and representativesmembers and representatives
Professionals Professionals –– expert input to build up the expert input to build up the 
databasedatabase
Law enforcer Law enforcer –– common benchmark for common benchmark for 
compliancecompliance
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ICCT in operationICCT in operation

The five stages to solutionThe five stages to solution
•• Hazard classificationHazard classification
•• Scale of useScale of use
•• Ability to become airborneAbility to become airborne
•• Finding the control approachFinding the control approach
•• Finding the general or taskFinding the general or task--specific specific 

control guidance sheet(s) control guidance sheet(s) 
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Making use of risk phrases for Making use of risk phrases for 
assessmentassessment

Innate properties of chemicals Innate properties of chemicals –– grouping grouping 
of chemicals with similar health effect into of chemicals with similar health effect into 
bandsbands
•• Solution by similar effective prevention and Solution by similar effective prevention and 

control measurescontrol measures

EU rEU r--phrases (ICSC) or GHSphrases (ICSC) or GHS
•• International recognised/ agreed databaseInternational recognised/ agreed database
•• e.g. Acetone :e.g. Acetone :1111--3636--6666--6767 and and 

Trichloroethylene: Trichloroethylene: 4545--36/3836/38--52/5352/53--6767
from ICSCfrom ICSC

ICSCICSC GHSGHS
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Important elements of ICSCImportant elements of ICSC
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Hazard bands based on risk phasesHazard bands based on risk phases
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Banding the hazardsBanding the hazards
Classifying chemicals according to the rClassifying chemicals according to the r--phrases phrases 
(numbers) and fit into the group(numbers) and fit into the group
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Airborne ability Airborne ability (simulating exposure)(simulating exposure)
Amount of use and Amount of use and 
emission rate is emission rate is 
proportional to air proportional to air 
pollution in workplacespollution in workplaces
Amount (scale) in use Amount (scale) in use ––
in a batch or a periodin a batch or a period
Classification by ml, Classification by ml, 
litre, cubic meter & litre, cubic meter & 
gram, kilo, tonnegram, kilo, tonne
Volatility of solvent Volatility of solvent 
vapour (intrinsic vapour (intrinsic 
emission), way of emission), way of 
handling (dust exposure handling (dust exposure 
by operations)by operations)
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Risk bandingRisk banding
Degree of risk Degree of risk –– pending on results for the pending on results for the 
exposure & hazard band of the situation under exposure & hazard band of the situation under 
studystudy
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Control approachesControl approaches
Consideration in 3Consideration in 3--
dimensions : hazard bands, dimensions : hazard bands, 
quantity in use & airborne quantity in use & airborne 
ability (exposure) for ability (exposure) for 
determining effective determining effective 
means of controlmeans of control
Control options based on Control options based on 
specific operationsspecific operations
Next consideration Next consideration -- skin skin 
and respiratory protectionand respiratory protection
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Control sheetsControl sheets
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Worked examplesWorked examples

Degreasing of metal wareDegreasing of metal ware
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Potential problemsPotential problems

Scenarios Scenarios –– metal degreasing in metal degreasing in 
vapour degreaser vapour degreaser 
Inhalation, skin contact hazardInhalation, skin contact hazard
Contributing factors to higher Contributing factors to higher 
exposureexposure
•• Diffusion, evaporation, drag out effect, Diffusion, evaporation, drag out effect, 

displacement effect, condensation & displacement effect, condensation & 
vessel effect, spill/ leakagevessel effect, spill/ leakage
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Procedure for Risk assessmentProcedure for Risk assessment

Use of trichloroethylene  Use of trichloroethylene  -- Check Check 
Tasks and OperationsTasks and Operations
•• Decide the Hazard bandDecide the Hazard band
•• Scale of use in a day/ batchScale of use in a day/ batch
•• Degree of airborne ability (e.g. volatility)Degree of airborne ability (e.g. volatility)
•• Determine the risk band and control Determine the risk band and control 

approachesapproaches
•• Check from tasks control sheets.Check from tasks control sheets.
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Results of analysis by ICCTResults of analysis by ICCT
TCE in degreasing (bp TCE in degreasing (bp 
=87 C)=87 C)
C + SC + S
60 litres/ day60 litres/ day
Medium useMedium use
High volatilityHigh volatility
60 times a day for 2 60 times a day for 2 
minutesminutes
CA3 CA3 -- Containment: Containment: 
see 300 and 318 see 300 and 318 
PPE requirement

TCE in degreasing (bp TCE in degreasing (bp 
=87 C)=87 C)
C + SC + S
0.5 litre/ day0.5 litre/ day
Small useSmall use
High volatilityHigh volatility
6 times per day for 2 to 6 times per day for 2 to 
5 minutes5 minutes
CA2 CA2 –– local exhaust: local exhaust: 
see 200 and 218see 200 and 218
PPE requirementPPE requirement PPE requirement

318318 218218
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Recommended applications in Recommended applications in 
Hong Kong situationHong Kong situation

SME daily operationsSME daily operations
•• Simple and small scale operationsSimple and small scale operations

Plants of large enterprises having normal Plants of large enterprises having normal 
production with commonly used chemicalsproduction with commonly used chemicals
•• Known quantity of simple chemicals in routine Known quantity of simple chemicals in routine 

operations and for validationoperations and for validation
•• Focus on large scale industries and develop Focus on large scale industries and develop 

new measures for experience sharingnew measures for experience sharing

Compliance to the local regulations!?!Compliance to the local regulations!?!
•• Alternative to compliance in CoP of OELAlternative to compliance in CoP of OEL
•• The F&IU (Safety management) RegulationThe F&IU (Safety management) Regulation
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Health hazard evaluation & control Health hazard evaluation & control 
F&IU (SM) RegulationF&IU (SM) Regulation

14 Elements in Safety Management 14 Elements in Safety Management 
SystemSystem
Item 6 of Part 1Item 6 of Part 1
•• A programme to identify hazardous A programme to identify hazardous 

exposure or the risk of such exposure exposure or the risk of such exposure 
to the workers and to provide suitable to the workers and to provide suitable 
personal protective equipment as a personal protective equipment as a 
last resort where engineering control last resort where engineering control 
methods are not feasible.methods are not feasible.
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Elements in Part 3 Elements in Part 3 -- not yet in not yet in 
operationoperation

Item 1 of Part 3Item 1 of Part 3
•• Evaluation of job related hazards or potential Evaluation of job related hazards or potential 

hazards and development of safe work procedures.hazards and development of safe work procedures.
Item 3 of Part 3Item 3 of Part 3
•• A programme for accident control and elimination A programme for accident control and elimination 

of hazards before exposing workers to any adverse of hazards before exposing workers to any adverse 
work environment.work environment.

Item 4 of Part 3Item 4 of Part 3
•• A programme to protect workers from A programme to protect workers from 

occupational health hazards.occupational health hazards.
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Present PositionPresent Position

ICCT ICCT –– the draft version developed the draft version developed 
under the concept of Control Banding under the concept of Control Banding 
is available onis available on--line for practiceline for practice
•• http://www.ilo.org/public/english/protection/sahttp://www.ilo.org/public/english/protection/sa

feworkfework

Translation of concepts and common Translation of concepts and common 
phrases of the toolkit to meet phrases of the toolkit to meet ““local local 
requirementsrequirements””
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Precautions in applicationPrecautions in application
Scale of use in daily (continuous) operation/ batchScale of use in daily (continuous) operation/ batch
•• Grams, kilo and ton for particulateGrams, kilo and ton for particulate
•• ml, litres and cubic meters for vapourml, litres and cubic meters for vapour
•• May not be sensitive to duration and frequencyMay not be sensitive to duration and frequency

Airborne ability and conditionAirborne ability and condition
•• Liquid or solidLiquid or solid
•• May not account for working temperature or energy at May not account for working temperature or energy at 

generating points, dispersion pattern, personal factors, etc.generating points, dispersion pattern, personal factors, etc.
Complicated process or mixed exposureComplicated process or mixed exposure
•• Care in matching of risk phrases with the hazard bandsCare in matching of risk phrases with the hazard bands
•• Care in selecting and implementing the measuresCare in selecting and implementing the measures

NonNon--standard processes require new (full) risk standard processes require new (full) risk 
assessmentassessment
•• Work condition, job activity and environmental factorsWork condition, job activity and environmental factors
•• Air  monitoring is required for validationAir  monitoring is required for validation
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Looking forwardLooking forward

Planning for implementing Control Planning for implementing Control 
Banding/ ICCTBanding/ ICCT
Capacity Building (Training)Capacity Building (Training)
Development and testing of guidanceDevelopment and testing of guidance
Translation into other languagesTranslation into other languages
Application of more generic approachApplication of more generic approach
Full implementationFull implementation
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Some technical issuesSome technical issues

Field test of the existing versionField test of the existing version
•• Effectiveness of predicting exposuresEffectiveness of predicting exposures
•• Validation of controlling exposuresValidation of controlling exposures
Investigation of applications to skin Investigation of applications to skin 
exposure, and its effect when integrated exposure, and its effect when integrated 
with inhalation route of exposurewith inhalation route of exposure
Translation of the guidance into different Translation of the guidance into different 
languages: coordinated under WHO OH CClanguages: coordinated under WHO OH CC
Final agreement in risk phrases Final agreement in risk phrases –– GHSGHS
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Occupational hygiene input on Occupational hygiene input on 
expanding the knowledge in ranking expanding the knowledge in ranking 
hazards, prioritsing controls, etc.hazards, prioritsing controls, etc.
•• Modifications or additional model to suit Modifications or additional model to suit 

local conditions/ practiceslocal conditions/ practices

Review and continuous improvement by Review and continuous improvement by 
Control Banding International Technical Control Banding International Technical 
Group (ITG) coordinated by ILO/ WHO Group (ITG) coordinated by ILO/ WHO 
(under the IPCS cooperation)(under the IPCS cooperation)
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New directionsNew directions

Expansion of the concept in other Expansion of the concept in other 
areas of occupational safety and areas of occupational safety and 
healthhealth
•• Silica dust hazard,Silica dust hazard,
•• Asbestos hazardAsbestos hazard
•• ErgonomicsErgonomics
•• Noise controlNoise control
•• Safety  Safety  
•• Nanotechnology, etc.Nanotechnology, etc.
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Nanotechnology and control Nanotechnology and control 
banding banding (after A Maynard 2005)(after A Maynard 2005)
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Thank youThank you
Comment & suggestion for Comment & suggestion for 

improvement; feedback from  improvement; feedback from  
participants to ITG/ IPCS: via participants to ITG/ IPCS: via 

hkioeh@netvigator.comhkioeh@netvigator.com


