
Gillies Associates Limited

Introduction toIntroduction to 
REACHREACH

IGHRC workshopIGHRC workshop
1616thth December 2009December 2009

Andy GilliesAndy Gillies
MD, Gillies Associates LimitedMD, Gillies Associates Limited
Chair, BOHS REACH Steering GroupChair, BOHS REACH Steering Group



Gillies Associates Limited

AgendaAgenda

• Overview of REACH
– Key features, responsibilities and milestones
– Industry perspective
– Worker, environment, consumer aspects

• Specific issues
– Exposure limits (DNELs)
– Exposure modelling
– Generic Exposure Scenarios
– RMM efficiency
– REACH and COSHH interface
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Some of these slides are taken from presentations 
given by BOHS members and others at various 
meetings including the BOHS/NVvA joint 
workshop held in Brussels on 30th September and 
1st October 2009:

““REACH REACH –– Registration and Beyond: Exposure Registration and Beyond: Exposure 
Scenarios and Safe Handling AdviceScenarios and Safe Handling Advice””
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A brief introduction A brief introduction 
to BOHSto BOHS

• The British Occupational Hygiene Society
• A multidisciplinary, learned and professional society

established since 1953
• The voice of the occupational hygiene community in 

the UK
• An unrivalled source of information and  expertise for 

members and non-members alike
• An examining board, through the Faculty of 

Occupational Hygiene, awarding qualifications in 
occupational hygiene and allied subjects

• For anyone with an interest in occupational hygiene
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BOHSBOHS

The Society’s aim is simple:

To help to reduce To help to reduce 
workwork--related illrelated ill--healthhealth

The result is dramatic:

A healthy worker A healthy worker 
in a healthyin a healthy

working environmentworking environment
www.bohs.orgwww.bohs.org

http://www.bohs.org/
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BOHS Strategy BOHS Strategy 
for REACHfor REACH

Enhance and promote the science of 
exposure assessment

Improve understanding and 
practical implementation of Risk 
Management Measures

Influence ongoing development of 
Regulation and guidance

Extend competence of BOHS 
membership in all aspects of REACH

Increase BOHS visibility within the 
context of REACH

““BOHS regarded as the hub of expertise for REACH BOHS regarded as the hub of expertise for REACH 
Exposure Scenarios and Risk Management MeasuresExposure Scenarios and Risk Management Measures””
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Overview of REACHOverview of REACH

• Registration,
• Evaluation,
• Authorisation 

and
• Restriction of 
• Chemicals

• Single system to replace 
40 existing sets of 
regulations

• Applies to New and 
Existing chemicals

• Covers worker, 
environmental, and 
consumer risks

• Burden of proof on 
industry

• Manufacturer/importer 
responsible for

testing and assessment
safe downstream use and 
disposal
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Who is affected?Who is affected?

Any company producing, importing, using or placing on to 
the EU market a substance, preparation or article.

• Not just the Chemical Industry sector!
• Duties on manufacturers, importers, article producers, distributors 

and downstream users

• All chemicals will have to be registered before they can be used

• It is the legal responsibility of manufacturers and importers to ensure 
that substances (and articles) they manufacture or place on the 
market are adequately controlled

• Downstream users must apply the control measures recommended
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Supply chain actorsSupply chain actors

•• ManufacturerManufacturer – production or extraction of 
substances in the natural state [Article 3(8)]

•• ImporterImporter – physical introduction into the customs 
territory of the Community [Article 3(10)]

•• Downstream UserDownstream User – use of a substance, either on 
its own or in a preparation:
–– Use Use means any processing, formulation, consumption, storage, 

keeping, treatment, filling into containers, transfer from one 
container to another, mixing, production of an article or any other 
utilisation

A company may have various roles in the supply A company may have various roles in the supply 
chain depending on its activities, even for the chain depending on its activities, even for the 
same substancesame substance
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The scale of REACHThe scale of REACH

• 2008 predictions
– Pre-registrations 180,000
– Substances 30,000
– Average no. companies per SIEF 5
– Max. no. companies per substance 30

• 2009 reality
– Pre-registrations 2.7 million !
– Substances >143,000 !
– Signed up Legal Entities >65,000
– 8000 SIEFs with >50 participants !
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• join 1000 consortia
• agree with each one the legal provisions for 

data sharing, splitting costs etc.
• carry out any necessary testing
• develop Chemical Safety Assessments
• achieve consensus on the registration 

dossiers
• and submit them to ECHA

… all by the end of 2010

For a company with 1000 For a company with 1000 
high tonnage substanceshigh tonnage substances……
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How REACH Will WorkHow REACH Will Work

•• European Chemicals AgencyEuropean Chemicals Agency

• Registration above 1 tonne
– requires dossier of test 

information
– reduced requirements for 

intermediates
– One Substance, One Registration

• Risk assessment above 10 
tonnes

requires detailed Chemical Safety 
Assessment and Report
Worker, environment and 
consumer risks

• Registration
– M/I must document that human 

health & environmental risks are 
adequately controlled in all 
identified uses

• Evaluation
– EChA to review registration dossiers 

and CSR for compliance and animal 
testing proposals

• Authorisation
– For substances of very high concern 

(CMR class 1 and 2, PBT, vPvB, 
others, e.g. endocrine disrupters)

• Restriction
– The “missing R”; for substances 

where risks are unacceptable
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Substances of Very High Substances of Very High 
Concern (SVHC)Concern (SVHC)

SVHC subject to Authorisation (Article 57 and Annex XIV)
• Class 1 and 2 CMR substances (Directive 67/548)
• PBT and vPvB substances (Annex XIII criteria)
• equivalent level of concern

First Authorisation list published by EChA in 2009
Priority given to PBT, vPvB, large quantities, or wide 
dispersive applications
Aim is to progressively replace SVHC by less harmful 
substances or technologies
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Chemical Safety Assessment Chemical Safety Assessment 
(CSA)(CSA)

• For chemicals > 10 tonnes per year manufacturers/importers 
must:

predict the exposures that will occur in manufacture and 
use(s) 
identify the conditions that will ensure control of risks

• Prepare a corresponding Exposure Scenario (ES)Exposure Scenario (ES) to be 
communicated to the users in an extendedextended--Safety Data Sheet Safety Data Sheet 
(e(e--SDS)SDS)

• Document the assessment in a Chemical Safety Report (CSR)Chemical Safety Report (CSR)
Exposure Scenarios
exposure estimates
risk characterisation
Risk Management Measures 

• Submit CSR to the authorities as part of the registration
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Chemical Safety Chemical Safety 
AssessmentAssessment

• Human health (worker, 
professional, consumer)

Evaluate data (animal data, 
epidemiology)
Decide on classification and labelling
Establish exposure standards

• Safety (physico-chemical)
Explosivity, flammability, oxidising 
potential

• Environmental
Evaluate data, including PBT and vPvB
assessment
Decide on classification and labelling
Establish Predicted No-Effect 
Concentration (PNEC)
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Risk CharacterisationRisk Characterisation

• For worker exposure, determine residual risk to 
workers (after RMM implemented) by comparing 
exposure with the relevant DNEL or DMEL

• If ratio >1, additional RMMs required

• Perform similar calculation for:
all routes of exposure (especially air and skin)
other groups of people at risk
environmental risks
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One Substance One One Substance One 
RegistrationRegistration

• Companies intending to register the same substance must form 
Substance Information Exchange Forums (SIEFs)

share existing data and studies to avoid duplication
identify data gaps and arrange for further studies
agree classification and labelling

• One SIEF for each substance and one Joint Submission for each
members must agree upon how they will work together
REACH (Art. 30): SIEF participants shall share costs in a fair, 
transparent and non- discriminatory way

• SIEF members MUST Select a Lead Registrant
the Lead Registrant submits the "joint submission dossier". 
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TimelineTimeline

• 1 June 2008:
REACH entered into force
new chemicals must be registered before use
existing chemicals are to be phased in by tonnage

• 30 Nov 2008:
existing chemicals greater than 1 tonne must be “Pre-registered” or taken 
off-market

-------------------------------
• 30 Nov 2010:

register >1000 tonnes/year + CMRs Cat 1&2 or off-market

• 31 May 2013:
register >100 tonnes/year or off-market

• 31 May 2018:
register >1 tonnes/year or off-market

• Downstream Users
right to inform their uses to their suppliers 1 year before the relevant 
registration deadline
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Specific issuesSpecific issues

Exposure limits (DNELs)Exposure limits (DNELs)

Exposure modellingExposure modelling

Generic Exposure ScenariosGeneric Exposure Scenarios

RMM efficiencyRMM efficiency

REACH and COSHH interfaceREACH and COSHH interface
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Risk characterisation and Risk characterisation and 
Exposure Standards  Exposure Standards  

• Risk characterisation required for each Exposure 
Scenario. Estimated exposures compared to 
threshold values (DNEL/PNEC). 

• Risk Characterisation Ratio (RCR):
– For Human health, Exposure / DNEL
– For environment, PEC / PNEC

• Adequate control under REACH is defined as 
where RCR < 1.



Gillies Associates Limited

New Worker Exposure New Worker Exposure 
Standards under REACHStandards under REACH

• Derived No-Effect Levels (DNELs)
May be set for different routes of exposure (inhalation, 
dermal) and different sub-populations
Assessment Factors applied to take into account uncertainties 
and extrapolation to humans
likely to be more stringent than current Indicative 
Occupational Exposure Limit Values

• Derived Minimum-Effect Levels (DMELs)
for chemicals such as genotoxic carcinogens where no 
threshold can be determined
a low (possibly theoretical) risk, which could be seen as a 
tolerable risk
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DNELs and OELsDNELs and OELs

• Where there is an existing OEL for a given substance, the 
registrant will be allowed to use this as a DNEL for the 
same exposure route (inhalation) and duration of exposure 
except where

other exposure routes or durations than those covered by 
the OEL need to be taken into account, or
an OEL does not provide the level of protection required 
by REACH

• Different frameworks used for setting OELs and DNELs with 
different ’safety factors’ but the same toxicology and risk 
assessment principles. 

• DNEL derivation is difficult, practical experience needed
• Potential for confusion when OEL does not equal DNEL
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IOELV vs DNEL: IOELV vs DNEL: 
22--(2(2--Methoxyethoxy)ethanol (DEGME)Methoxyethoxy)ethanol (DEGME)

• IOELV derivation

• SEG 1994: Overall Uncertainty Factor = 5 (or 7)

• DNEL derivation
Oral to inhalation x Rabbit to human x Variability among 

workers
Overall Assessment Factor = 2 x 2.4 x 5 = 24

… In the developmental study with rabbits and dermal application a NOEL of 50 mg/kg bw. 
was obtained. Assuming a similar (100%) absorption after oral, inhalative and dermal 
exposure and a 8 h inhalation volume of 10 m3 at the workplace 50 mg/kg bw. correspond to 
70 ppm. For interspecies extrapolation regarding systemic effects it should be noted that 
presumably the metabolites of DEGME have a longer half-live in humans than in animals. 
As shown for 2-ethyoxyacetic acid the half-live is 6-fold longer in humans than in rats. As a 
worst-case approach it is assumed that the effects of DEGME are governed by the time- 
concentration product. The dose per kg bw for workers should therefore be accordingly 
lower than the NOEL of 50 mg/kg bw obtained in the animal experiment. Considering the 
difference in the DEGME metabolite between animals and man a factor of 5 is applied 
resulting in an OEL of 10 ppm. 
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DNELs for SkinDNELs for Skin

• How can skin DNEL’s be interpreted:
– Measurements on surfaces?
– Measurements on skin?
– Biological measurements?
– Predictive tools (RISK OF DERM, BEAT)

“… there is no scientific method of measuring the results of 
the body's exposure to risks through dermal contact.  
Consequently no dermal exposure standards have been 
set.“ [Occupational skin diseases and dermal 
exposure in the European Union (EU-25): policy and 
practice overview, EASHW, 2008].
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Conclusion:Conclusion: 
DNEL and OELsDNEL and OELs

• IOELVs
– Based on EU minimum directives
– Derived via concensus expert judgement  (SCOEL summary docment)
– Decided by the Commission
– To be implemented at national level
– Qualitative instructions how to derive OEL, case-by-case use of AF

• National OELs
– Based on different national legislations
– Some are derived via concensus expert judgement (e.g. MAK, Sweden)
– Decided by national  government or authority
– Used to check that employers comply with legislation and healthy work 

environment
– Some use AFs

• DNELs
– Based on REACH legislation
– Derived by importer/manufacturer
– Used for comparison with exposure scenarios
– Detailed ”semi-quantitative” instructions how to derive DNEL, 

including choice of AF
– Several DNELs may be derived for same chemical
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Exposure ModellingExposure Modelling

• Manufacturers must predict 
the exposure levels for 
downstream users

• Tier 1 (simple) models 
available are highly 
precautionary

• No validated higher tier 
models for general 
occupational hygiene

• Advanced REACH Tool 
(ART) under development 
by a consortium of European 
research institutes
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ECETOCECETOC--TRATRA

• The worker part of the TRA is now available 
as both an integrated tool (with consumer 
exposures and the environment) and as a 
‘standalone’ version
– Excel-based
– For download from the ECETOC website 

(http://www.ecetoc.org)

Ref. C.Money/D.Noij, TRA task force
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Advanced REACH Tool Advanced REACH Tool 
(ART)(ART)

• Encouraging results in trials

• BOHS is supporting ART

– Data collation for calibration

– Expertise on RMMs

• Opportunities for the future

– Predictions for new 
plant/processes

– Better targeting of monitoring 
strategies
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Exposure ScenariosExposure Scenarios

• Describes
processes and tasks
frequency and duration
operational conditions
measured exposure data or 
modelling data
risk management measures 
required

• Covers manufacture and 
intended uses throughout 
substance life cycle, including 
waste disposal/recycling

• For each human population 
exposed (as workers, 
consumers, indirectly via the 
environment, or a combination)

Some questionsSome questions……

•• How does the ES fit with a How does the ES fit with a 
COSHH risk assessment? COSHH risk assessment? 
What if the conclusions are What if the conclusions are 
different?different?

•• What if my use isnWhat if my use isn’’t t 
covered by an ES?covered by an ES?

•• How can a supplier How can a supplier 
estimate the exposure estimate the exposure 
levels at my site? levels at my site? 

•• Should ES be generic or Should ES be generic or 
specific?specific?

•• Can COSHH Essentials Can COSHH Essentials 
help?help?
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Role of Exposure ScenariosRole of Exposure Scenarios

• Exposure scenarios have multiple functions in the REACH system
document Manufacturer’s own exposures 
provide information to be fed into exposure assessment tools (to
enable comparisons with DNELs)
form part of Chemical Safety Report to be submitted with the 
Registration package to the authorities 

• Included as an appendix to extended Safety Data Sheet
guidance on how to safely use the substance, for formulators, 
trade and industrial end users

• Development of ES envisaged as an iterative process of 
communications between manufacturer and downstream user. 
Ongoing debate over level of detail a manufacturer should include 
- generic or specific?

it is a challenge to achieve all these aims in one systemit is a challenge to achieve all these aims in one system
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Generic Exposure ScenariosGeneric Exposure Scenarios*

* Acknowledgments CEFIC
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ECHA CSR ToolECHA CSR Tool 
ChesarChesar

• Supports
exposure scenario building using simple exposure estimation 
tools (ECETOC-TRA)
reporting of exposure scenarios built with other exposure 
assessment tools, or based on measured data or libraries

• Flexibility to incorporate more advanced models for exposure 
estimation and support further development 

• First limited version of the tool due at end 2009/early 2010, 
better version expected mid-2010 

• Will not cover
mapping of uses and conditions of use. 
organising the communication within the supply chain
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Issues with CSA/CSR/ESIssues with CSA/CSR/ES
• Probably the most underestimated part of REACH

• ECHA plans updated guidance

• Supporting industry activities
Generic Exposure Scenarios produced by some trade 
associations
guidance on developing Specific Exposure Scenarios
libraries of Exposure Scenarios and Risk Management 
Measures

• Technical issues for industry
exposure standard setting
quantitative exposure prediction
efficiency of Risk Management Measures
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Risk Management MeasuresRisk Management Measures

• Must cover workers, 
consumers, and general 
public

• For workers, consider…
Hierarchy of control
Principles of Good Control 
Practice (COSHH)
All routes of exposure 
(inhalation, dermal, 
accidental ingestion)

• Determine residual risk 
(after RMM implemented)

• Risk Characterisation – 
compare exposure with the 
relevant DNEL

Some questionsSome questions……

•• How effective are RMM? Do I How effective are RMM? Do I 
need to measure exposure?need to measure exposure?

•• A different mix of control A different mix of control 
options may achieve the options may achieve the 
same result; are both same result; are both 
options valid?options valid?

•• Do I have to use the Do I have to use the 
recommended RMM from my recommended RMM from my 
supplier? supplier? 

•• What if different suppliers What if different suppliers 
give conflicting give conflicting 
recommendations?recommendations?

•• Will control banding schemes Will control banding schemes 
like COSHH Essentials help?like COSHH Essentials help?
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CEFIC RMM LibraryCEFIC RMM Library
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RMM efficiencyRMM efficiency

• Default and “max. achievable” values for RMM 
efficiencies in RMM Library

• Evidence base is poor for worker, environment 
and consumer control measures

• CEFIC RMM task force working with national 
associations to produce consensus

• Separate initiatives from industry, academia, 
professions (e.g. ECEL database)
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ECELECEL--databasedatabase 
Fransman et al. Ann Fransman et al. Ann OccupOccup HygHyg, 2008, 2008
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Expert reviewExpert review

• Panel of experienced hygienists from 
BOHS

• Systematic review of ECEL classifications
• Consensus building on efficacy values



Gillies Associates Limited

REACH and COSHH REACH and COSHH 
interface: DU perspectiveinterface: DU perspective

COSHH
• Employers conduct risk 

assessments and 
decide control 
measures of their own 
operations

• Controls are 
proportional to risk
– employers must do 

what is (reasonably) 
practicable

REACH
• Manufacturer/importer 

responsible for safe 
downstream use and 
disposal

• Driven by strong 
Precautionary Principle 
rather than risk 
management
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The Commission viewThe Commission view

• OSH legislation (e.g. CAD) is based on principles of 
minimum requirements Directives transposed into national 
legislation by each MS.

• REACH is a Regulation with “direct effect”
• Advisory Committee on Safety & Health at the workplace 

(ACSH) is developing guidance that will set out how 
employers can meet their obligations under both OSH 
legislation and REACH - a step by step approach to 
compliance.

• REACH should improve worker health and safety by 
providing better information, by establishing new channels 
of communication between employers and suppliers and by 
removing more hazardous chemicals from the market.

• Need to comply with the requirements of both sets of 
legislation - OSH and REACH.
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REACH vs. Workplace REACH vs. Workplace 
RegulationRegulation

• “Dutyholders are…under an obligation to comply 
with the recommendations in SDSs and CSAs 
etc.” UK Health and Safety Executive, 2008

• “a site-specific COSHH assessment, properly 
informed by the hazard information in the REACH 
assessment, will take specific workplace 
conditions into account and should provide the 
most appropriate recommendations for achieving 
adequate control of exposure.” BOHS, 2009
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REACH and REACH and 
Occupational HygieneOccupational Hygiene

• Occupational hygiene is fundamental to 
successful implementation of REACH

• The challenge for hygienists is
to achieve real improvements in occupational 
health
to avoid being over-precautionary

It will be critical to the success of REACH that hygienists can 
relate their recommendations to solid science and evidence of 

real health risk
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ThankThank--you for listeningyou for listening 

Questions?Questions?

Andy GilliesAndy Gillies 
GilliesGillies Associates LimitedAssociates Limited 
Andy@gilliesassociates.co.ukAndy@gilliesassociates.co.uk
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