
www.kemi.se 

Human Exposure Assessment 

and Risk Assessment (part 2) 

Bengt Melsäter, M.Sc. 

Toxicologist 

bengt.melsater@kemi.se  

   

ITP299EU 2014: Strategies for Chemicals Management  

September2014 

 

 

 

 

 

mailto:bengt.melsater@kemi.se


CONTENT 

 Human Exposure Assessment 
 

 Human Risk Assessment 
 

 Risk assessment in REACH (EU) 
 

 Risk assessment of pesticides in EU 
 

 Information on databases/available assessments 

 

 Further Links 

 
 

 

 

 

 

 

www.kemi.se 



Risk assessment in REACH (EU) 
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REACH 

• REACH is the European Community Regulation on chemicals 

and their safe use (EC 1907/2006).  

• REACH stands for Registration, Evaluation, Authorisation and 

Restriction of Chemicals.  

• REACH entered into force on in all EU countries 1 June 2007. 

• In principle, REACH applies to all chemical substances. 

• REACH places the burden of proof on companies. 

• Companies must identify and manage the risks linked to 

the substances they manufacture and market in the EU. 

 

• http://echa.europa.eu/web/guest/regulations/reach/understand

ing-reach   

 

www.kemi.se 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006R1907:EN:NOT
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach
http://echa.europa.eu/web/guest/regulations/reach/understanding-reach


     

 Authorisation 
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      Registration 

 

Evaluation 

Restrictions 

Corner Stones of REACH 



Main features of REACH   

• REACH will provide safety information about chemicals produced or 

imported in volumes >1 ton/year per manufacturer/importer 
 

• The “Burden of proof” has been shifted to industry. It has to be able 

to demonstrate that the chemical can be used safely, and how.  
 

• Industry will be responsible for assessing the safety of identified 

uses, prior to production and marketing. 

– Chemical Safety Assessment (~ Risk assessment) 

 For all substances >10 tonnes/year 

Chemical Safety Report (CSR) 
 

• All actors in the supply chain will be obliged to ensure the safety of 

the chemical substances they handle. 
 

• Authorities will be able to focus on chemicals/issues of serious 

concern.  

 



REACH Exposure assessment 

Entails two steps: Development of Exposure scenarios, 

and Exposure estimation. 
  

Exposure scenario (ES): 

• Exposure scenario: conditions under which a 

substance is manufactured and used  

• Is meant to describe the conditions under which a 

substance can be used safely (= risks are controlled).  

− The initial ES describes the conditions of use as known at the 

beginning of the assessment process. 

− The final ES describes the conditions ensuring control of risk as 

a conclusion of the assessment process. 
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REACH Exposure assessment (2) 

Exposure estimation:  

• The assessment needs to cover the manufacturing and 

all identified uses of the substance and the life cycle 

stages resulting from these identified uses. Including the 

waste stage and, where relevant, the service-life of 

articles containing the substance. 
 

• can be carried out based on modeling or based on 

measured data, depending on what is available.  
 

• Exposure estimation can be carried out in a tiered 

process starting with conservative assumptions on 

emissions and exposure. 
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Risk characterisation 

 If “hazardous” or PBT/vPvB: 

• Exposure assessment – taking into account risk reducing measures 

applied or recommended [per Exposure Scenario] 

• Risk characterisation [per Exposure Scenario]* 

i. Compare exposure data with DNEL 

ii. Is exposure for each identified use [Exposure Scenario] 

”adequately controlled”? Exposure< DNEL? 
 

iii. If not “adequately controlled”: Refine hazard and/or exposure 

assessment or enhance risk reducing measures 

Get more accurate effect data!  new data/test 

Get more/better exposure data!  new model/measurements 

Decrease exposure !  new/additional risk reducing measures 
 

Iterations until “adequately controlled” 

O
p

tio
n

s
: 



CSA and Information Requirements 

• The CSA is not only a method to develop exposure 

scenarios and to demonstrate control of risk  

 

but also to support the evaluation process needed to 

meet the information requirements of REACH (Annex VI 

to X). 

 

 Based on the results in the CSA,  

testing proposals can/should be made. 
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Information: available - required 
•Intrinsic properties 

•Manufacture, use, tonnage, exposure, risk management 

Hazard Assessment (HA)1 

•Hazard classification 

•PBT/vPvB 

•Dose/concentration - response 

Exposure Assessment (EA)1, 2 

•Exposure scenarios  

•Operational conditions (OC) 

•Risk management measures (RMM) 

•Exposure levels3 

Risk characterization (RC)2 Hazardous  

or PBT/vPvB 

Document in CSR 

Communicate  

ES via eSDS 

Yes No 

Yes No 

2if substance is hazardous or  

PBT/vPvB, or exposure  

based waiving (Annex XI) 

3for PBT/vPvB:  

emission characterisation 

 only 

STOP 

1For substance <10 tpa no CSR  

is required,  the required/needed  

information is to be documented  

in the registration dossier only 

Document in registration  

dossier1 and SDS 

Iteration 

Adequate 

control 



Risk assessment of pesticides in EU 
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Pesticides are either 

    
or 

Agro-pesticides  
(in EU = Plant protection 

products, PPP)  such as 

* Herbicides, insecticides, 

   fungicides 

* Growth regulators 

   etc 

 

Non-agro-pesticides  
(in EU = Biocidal products) 

such as  

* Antifouling products 

* Mosquito repellent products  

* Wood preservatives 

* Household pesticides etc. 

 



Pesticide regulations in EU 

• Plant Protection products (PPP)  

Directive 91/414/EEC is replaced by a Regulation 1107/2009  on 14 

June 2011 and a Frame Directive on sustainable use of PPP:s 

 

• Biocides:  

Biocide Directive 98/8/EC is replaced by a Regulation 528/2012 in 

September 2013.  
 

Biocides are classified into 22 biocidal product-types, grouped in four 

main areas  based on differences in exposure to health and the 

environment 

 

 Differences in data requirement for PPPs and biocides mainly for 

the environment 
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Pesticides - Exposure Assessment 

Plant Protection Products 

(PPPs) 

• Exposure assessment are 

usually similar between 

different substances 

but differs between e.g. 

substances that are 

- sprayed in field or  

  in   green-houses 

  or  

- used as seed dressing  

 

 

Biocides 
 

• Most of the 23 different 

product groups are used 

differently  

leads to different methods 

for calculating exposure 

 

• A substance belonging to 

two very different groups 

may have to be assessed 

with several methods 
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Exposure of Biocides 

• 23 use groups; some active substances are used in several 

groups  

 

 some examples 

- Household insecticides – mostly health problems 

 

- Rodenticides (non agricultural use) – health problems – secondary 

poisoning (dogs, cats, birds etc.) 

 

- Mosquito repellents – health problems 

 

- Vector pesticides – environmental problems 

 

- Wood preservatives  - health and the environment etc. etc. 
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Anti-fouling application 
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Data requirement of a Pesticide Product (PPP) 

• Examples of specific data requirement of products: 

•  
Intended uses  dose, number of application, timing 

    to be used to chose input at risk assessment 

 

Efficacy studies on products  choice of dose 

 

Toxicology on the product: acute toxicity: oral, percutaneous, 

inhalation, skin and eye irritation, skin sensitization 

 

Dermal absorption:  % absorption of active ingredient  

 used when estimating operator exposure. 
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Exposure from PPPs 

• Operator (farmer) exposure: 

- Mixing pesticide with water and loading spray solution to spraying 

container (model) 

- Spraying (model) 

- Cleaning spraying container  

Worker: re-entrance into field and glass house 

 

• Bystander and resident exposure: 

- from spray drift (model) 

 

• Consumer exposure: 

- From food items that have been sprayed 

 

 Exposure is not calculated for bad behaviour 
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Situation 1: Tractor-mounted boom sprayer 

Exposure to health and environment 

 



Situation 2: Knapsack spraying 

Exposure to health and environment  
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PPP GAP table (Good Agriculture Practice) 

Information on the intended uses 

• Some of the information in the GAP-table give necessary data for 

carrying out operator exposure assessment 

 

- pest to be controlled and crop to be treated 

 

- concentration of  active ingredient in product  - operator exposure 

 

- dose per area (e.g. g/ha)  - operator exposure 

 

- pre-harvest interval (PHI) / waiting period  - exposure from residues  

 



PPP - Operator Risk Assessment 

1. Hazard assessment  

Effect data + dose response data  “NOAEL”  AOEL 

(Acceptable Operator Exposure Level) 
  

AOEL (mg/kg bw/day) = NOAEL/100  
(safety factor, 10x10 for inter individual x inter species variation); 

lowest NOAEL chosen)  
 

2. Exposure assessment (simulated) 
using input data on: the type of product (solution, powder etc.), 

concentration of active substance in product and in spraying 

solution. 

% skin absorption of product/solution 

 Risk assessment 
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PPP Operator Risk Assessment 

• Exposure models (UK Poem Model, German Model, Europoem) 

are used in a step-wise approach:  

• Compare simulated exposure in mg/kg body weight and day 

(mg/kg bw/day) (body weight 60 kg) with AOEL (mg/kg bw/day)  
 

Exposure should be less than AOEL 
 

• To reach a value less than AOEL personal protection equipments 

are added, one by one, in a step-wise approach:  

no protection  gloves overall and protective mask 

     a) for mixing and loading procedures 

     b) during application procedure (mostly spraying) different 

         types of spraying devices  

• worker – to set an earliest time re-entry in greenhouse / field  

 Route of exposure: a)  through inhalation b)  through skin  
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Well protected farmer 

. 



Knapsack hand-held sprayer 

using protection equipment 
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How to interpret results  

from Risk Assessment 

• Annex VI to the PPP regulation gives tools for decision 

on Plant protection Products (based on assessment of 

the active ingredient and relevant metabolites) 

 

• Health: 

 - Operator Exposure < AOEL  

also considering the use of protection equipment 

 

 - ARfD (acute reference dose) is put on all pesticides 

with high acute toxicity, should be ≤ 100% 
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Risks to consumers from residues in food 

• Residue levels at time of consumption (at the market, at harvest)  

 

• Too high residues can occur  

- by using too large dose 

- application too close to harvest (after the recommended PHI) 

 

• Important endpoints based on NO(A)EL  + Assessment factors: 

 

- ADI (Acceptable Daily Intake) mg a.s.kg bw/day (lifetime) 

 

- ARfD (Acute Reference Dose) set for acutely toxic substances  

  mg a.s./meal or <24 hours  

 

 

 

 

 

 



Maximum Residue Levels in EU 

 

 

 

 

 

 

 

 

MRL set for ca. 1100 substances and 315 agricultural products (EU) 

www.kemi.se 

MRL (Maximum Residue 

Level) is based on field 

studies carried out according 

to the GAP for a product 

European diet 

http://www.efsa.europa.eu/en/pesticides/mrls.htm  

http://www.efsa.europa.eu/en/pesticides/mrls.htm
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For which crops / food items is MRL set for EU? 

• MRL is only set for crops, vegetables, fruits etc.  which 

are included in the GAP for substances included in 

Annex I to the PPP regulation 

 

Import to EU: 

- For crops not included in EU GAP, importer can ask for 

a MRL to be set according to exporters GAP, otherwise 

according to WHO-codex or limit of quantification (LOQ)  
 

 - For a substance which are not approved in EU, no GAP 

from exporter, MRL is set at LOQ   
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Information on databases/ 

available assessments 
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Emission 

 source(s)  

Human 

exposure  

Environmental 

concentrations 

Internal 

dose 

Adverse 

Effect(s) 

Pollutant transport, 

transformation and 

fate processes 

Demographic, 

geographic and 

lifestyle attributes 

 

Pharmacokinetics 

 

 

Pharmacodynamics 

 

Biological, chemical, 

physical and social 

determinants 

Risk 

characterization 

Exposure  

assessment 

Hazard 

characterization 

Hazard 

identification 

Environmental 

health paradigm 

Risk assessment 

framework 

Mechanistic basis for 

sequence of events 

Local 

context 

Intrinsic 

properties of 

the chemical 



Use available Data and Assessments! 

• Data on intrinsic properties can be used globally: 

- Toxicological and ekotoxicological testing 

- Hazard information 

- Classification & Labelling 
 

• Exposure assessments can usually not be used globally: 

- Differences in use, handling and exposure 

- Environmental differences 

- Weather differences 

•  =>Can give different risk assessment conclusions    
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http://www.echemportal.org  
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•   

http://www.echemportal.org/
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   Guidance on REACH  

• European Chemicals Agency (ECHA), located in 

Helsinki, Finland  

   http://echa.europa.eu/  

 

• Guidance on the different processes under REACH 

http://http://echa.europa.eu/support/guidance  
 

Contains guidance on information requirements, 

hazard assessment, exposure assessment and 

chemical safety assessment, CLP etc.  

 

 

  

 

http://echa.europa.eu/
http://echa.europa.eu/
http://guidance.echa.europa.eu/guidance_en.htm
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DG SANCO - GUIDANCE DOCUMENTS 

• http://ec.europa.eu/food/plant/pesticides/approval_active_substance

s/guideline_documents_en.htm  

 

www.kemi.se 

http://ec.europa.eu/food/plant/pesticides/approval_active_substances/guideline_documents_en.htm
http://ec.europa.eu/food/plant/pesticides/approval_active_substances/guideline_documents_en.htm
http://ec.europa.eu/food/plant/pesticides/approval_active_substances/guideline_documents_en.htm


 

www.kemi.se 



WHO Human Health Risk Assessment Toolkit 

 Assist with the performance of risk 
assessment. 

 Promote the use of information 
developed by international 
organizations. 

 Targeted at people with training in 
the principles of risk assessment. 

Hard copy and web version: 
http://www.who.int/ipcs/methods/harmonization/
areas/ra_toolkit/en/index.html  

 

http://www.who.int/ipcs/methods/harmonization/areas/ra_toolkit/en/index.html
http://www.who.int/ipcs/methods/harmonization/areas/ra_toolkit/en/index.html
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Information on Exposure factors etc. EPA 

• EPA Guidance & Tools 
http://www.epa.gov/risk/guidance.htm  

 

• Exposure factors handbook 
http://www.epa.gov/ncea/efh/report.html  

 

 

• Child-Specific Exposure  
Factors Handbook 
http://www.epa.gov/childexpfactors/  
 

http://www.epa.gov/risk/guidance.htm
http://www.epa.gov/risk/guidance.htm
http://www.epa.gov/ncea/efh/report.html
http://www.epa.gov/ncea/efh/report.html
http://www.epa.gov/childexpfactors/
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Global Chemicals Outlook, GCO 

• UNEP, in close collaboration with OECD,  

WHO and other organisations of the  

Inter-Organization Programme for the Sound 

Management of Chemicals (IOMC), have developed  

Global Chemicals Outlook to frame current understanding of 

trends in chemicals production, use and disposal, economic 

implications of these trends, and policy options.  

 

• The GCO Synthesis document is now available in the six  

official UN languages:  
• http://www.unep.org/chemicalsandwaste/Portals/9/Mainstreaming/GCO/GCO_SynthesisReport_UNEP.pdf  

• http://www.unep.org/chemicalsandwaste/UNEPsWork/Mainstreaming/GlobalChemicalsOutlook/tabid/56356/Defaul

t.aspx  
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Further Links 
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Available Risk assessment reports 

• Risk assessments from the Existing Substances Regulation (ESR): 
http://echa.europa.eu/web/guest/information-on-chemicals/information-from-

existing-substances-regulation  

 

• ”Risk profiles” from the Persistent Organic Pollutants Review 

Committee (POPRC) , a subsidiary body to the Stockholm 

Convention: 
http://chm.pops.int/TheConvention/POPsReviewCommittee/OverviewandM

andate/tabid/2806/Default.aspx  

 

• European Food Safety Authority (EFSA) 

PRAPeR - Pesticide Risk Assessment Peer Review: 

http://www.efsa.europa.eu/en/panels/praper.htm  
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Public information – Examples 

• Cartoons: Napo in... Danger: chemicals!  
Napo is the hero of the cartoon series. He is symbolic of an 

employee working in any industry or sector. 

http://www.napofilm.net/en/napos-films/multimedia-film-episodes-

listing-view?filmid=napo-012-danger-chemicals  
 

• E-learning – Basic introduction to REACH 

http://ereach.dhigroup.com/   
 

• Focus on Pesticide Use Movie clips on safe use of 

plant protection products (with english subtitles)  

• http://www.sakertvaxtskydd.se/sv/In-English/  
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Pesticides 

Links to information 
• EU, DG Health and Consumers (Plant Protection Products) 

http://ec.europa.eu/food/plant/protection/evaluation/index_en.htm  

• Guidance Documents (Plant Protection Products) 
http://ec.europa.eu/food/plant/pesticides/approval_active_substances/guideline_documents_en.htm  

• European Food Safety Authority, EFSA (Plant Protection 

Products)  http://www.efsa.europa.eu/en/panels/pesticides.htm  

• EU, DG Environment (Biocides) 
http://ec.europa.eu/environment/biocides/index.htm  

• Risk Assessment of Biocides 
http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides  

• ECHA - Biocides 
• http://echa.europa.eu/regulations/biocidal-products-regulation  

 

 
www.kemi.se 

http://ec.europa.eu/food/plant/protection/evaluation/index_en.htm
http://ec.europa.eu/food/plant/pesticides/approval_active_substances/guideline_documents_en.htm
http://ec.europa.eu/food/plant/pesticides/approval_active_substances/guideline_documents_en.htm
http://www.efsa.europa.eu/en/panels/pesticides.htm
http://ec.europa.eu/environment/biocides/index.htm
http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides
http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides
http://ihcp.jrc.ec.europa.eu/our_activities/health-env/risk_assessment_of_Biocides
http://echa.europa.eu/regulations/biocidal-products-regulation
http://echa.europa.eu/regulations/biocidal-products-regulation
http://echa.europa.eu/regulations/biocidal-products-regulation
http://echa.europa.eu/regulations/biocidal-products-regulation
http://echa.europa.eu/regulations/biocidal-products-regulation
http://echa.europa.eu/regulations/biocidal-products-regulation


WHO Resources http://www.who.int/ipcs/en/  

 Directories of resources 

 Generic resources on risk 
assessment  

 Chemical-specific resources 

 Hazard identification resources 

 Hazard characterization/ 
guidance or guideline value 
resources 

 Exposure assessment resources 

 Risk characterization resources 

http://www.who.int/ipcs/en/
http://www.who.int/ipcs/en/
http://www.who.int/entity/ipcs/features/prevention_guidelines.pdf
http://www.inchem.org/


FAO Code of Conduct  

• The International Code of Conduct on the Distribution 

and Use of Pesticides is the worldwide guidance 

document on pesticide management 

for all public and private entities  

engaged in, or associated with,  

the distribution and use of pesticides. 

• The Code of Conduct is supported by 

a set of technical guidelines. 

• http://www.fao.org/agriculture/crops/core-

themes/theme/pests/code/en/  
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Thank you for your attention 
 
 

Questions? 
 


