Belgian checklist to assist the applicant with the drafting of a complete dRR
	Part B, Section 1: Identity, physical and chemical properties, other information

(+ Part C) 
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	Remark: 

For formulations containing 2 or more active substance(s), the following points need to be addressed for all active substances individually
	
	
	

	
	
	
	

	1.1. Identity 
	
	
	

	1.1.1. Manufacturer of the active substance(s)
	
	
	

	1.1.1.1 Address manufacturer
	
	
	

	1.1.1.2. Location of the manufacturing site
	
	
	

	1.1.2. Technical equivalence of the active substance(s)
	
	
	

	1.1.2.1. Evaluated (specify RMS)
	
	
	

	1.1.2.2. 5-batch study is based on industrial scale production
	
	
	

	1.1.2.3. Specifications of the active substance(s)
	
	
	

	1.1.3. Letter of access to Annex I data
	
	
	

	1.1.4. Letter of supply
	
	
	

	1.1.5. Relevant impurities identified for the technical active substance(s) at approval
	
	
	

	1.1.6. Manufacturer of the plant protection product
	
	
	

	1.1.6.1. Address manufacturer
	
	
	

	1.1.6.2. Location of the manufacturing site
	
	
	

	1.1.7. Detailed composition of the plant protection product included (CAS numbers, functions, …)
	
	
	

	
	
	
	

	1.2. Physical, chemical and technical properties
	
	
	

	1.2.1. All initial properties determined for this type of formulation*
	
	
	

	1.2.2. Availability of stability tests:
	
	
	

	1.2.2.1. Low temperature storage (1 week at 0°C) (for liquid formulation only)
	
	
	

	1.2.2.2. Accelerated storage
	
	
	

	

a) 2 weeks at 54°C
	
	
	

	

b). Other conditions
	
	
	

	1.2.2.3. Ambient storage (2 years at ambient T)
	
	
	

	

a) Study in commercial packaging material
	
	
	

	

b) Product in water soluble bags
	
	
	

	1.2.3. All determined properties meet the FAO requirements
	
	
	

	1.2.4. Evaluation of tank mixtures
	
	
	

	1.2.5. Additional information provided by the applicant and possible data gaps
	
	
	

	
	
	
	


	Part B, Section 2: Analytical Methods

(+ Part C) 
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	
	
	
	

	2.1. Methods of analysis
	
	
	

	2.1.1. Method for the determination of the active substance(s) in the formulation
	
	
	

	· Validation according to SANCO/3030/99
	
	
	

	
	
	
	

	2.1.2. Methods for the determination of relevant impurities in the formulation
	
	
	

	· Validation according to SANCO/3030/99
	
	
	

	· LOQ for each relevant impurity
	
	
	

	
	
	
	

	2.1.3. Method(s) for residues in plants, plant products, foodstuff and feeding stuff of plant origin
	
	
	

	· Evaluated for the active substance for relevant commodities and letter of access available if relevant 
	
	
	

	· To be evaluated (validation according to SANCO/825/00)
	
	
	

	· Available for all relevant commodity groups with LOQs (specify commodities)
	
	
	

	· Independent laboratory validation
	
	
	

	
	
	
	

	2.1.4. Method(s) for residues in foodstuff of animal origin
	
	
	

	· Evaluated for the active substance for relevant commodities and letter of access available
	
	
	

	· To be evaluated (validation according to SANCO/825/00)
	
	
	

	· Available for all commodity groups with LOQs (specify commodities)
	
	
	

	· Independent laboratory validation
	
	
	

	
	
	
	

	2.1.5. Method for residues in soil
	
	
	

	· Evaluated for the active substance and letter of access available
	
	
	

	· To be evaluated (validation according to SANCO/825/00)
	
	
	

	· Available with LOQ
	
	
	

	
	
	
	

	2.1.6. Method for residues in water
	
	
	

	· Evaluated for the active substance and letter of access available
	
	
	

	· To be evaluated (validation according to SANCO/825/00)
	
	
	

	· Available with LOQs
	
	
	

	
	
	
	


	Part B, Section 3: Mammalian toxicology
(+ Part C)
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	Remarks:

Text highlighted in orange: 
Belgian position or requirement (waiting adoption of new 
data requirements at EU-level
Text highlighted in yellow:
Must be reported in Part C and must be present in the 
dossier submitted for toxicological evaluation
	
	
	

	
	
	
	

	3.1. Acute toxicity
	
	
	

	· Toxicity studies on the formulation for which authorization is requested

· Clear identification (code)
	
	
	

	· Toxicity studies on a different formulation (extrapolation)

· Clear identification (code)

· Table comparing composition of 2 formulations, justification for extrapolation
	
	
	

	3.1.1 Oral rat
	
	
	

	3.1.2 Percutaneous rat or rabbit
	
	
	

	3.1.3 Inhalation rat 4h
	
	
	

	3.1.4 Skin irritation: in vivo rabbit 4h/ in vitro, table of results (individual scores)
	
	
	

	3.1.5 Eye irritation: in vivo rabbit/ in vitro, table of results (individual scores)
	
	
	

	3.1.6 Skin sensitization: mouse LLNA /guinea pig Maximization test (M & K)

· (guinea pig Buehler or modified Buehler: acceptable only if positive result in case one or several components of the formulation are sensitizer)
	
	
	

	3.1.7 Supplementary studies on the PPP
	
	
	

	3.1.8 Supplementary studies for combinations of PPP

· Classification based on composition (Dir 1999/45/EC) and on CLP Regulation 1272/2008
	
	
	

	
	
	
	

	Additional information for classification of the formulation
	
	
	

	· Clear information on composition of the formulation (commercial name of co-formulants*, CAS No or other unique identifier, content: g/kg or g/L), type of formulation (EC, SC, WG, …)

*if adjuvant is a product in itself, indication if further details were requested from provider (details must be sent directly to the Competent Authority)
	
	
	

	· Most recent MSDS of formulation + for each component
	
	
	

	· Classification of each component of the formulation classified according to Dir 67/548/EEC and CLP Regulation
	
	
	

	· For liquids: kinematic viscosity of the preparation at 40 °C and mean surface tension in mN/m at 25°C
	
	
	

	· Proposal of classification according to Dir 1999/45/EC (Symbol, R-phrases, S-phrases)
	
	
	

	· Proposal of classification according to CLP Regulation (Pictogram No, Signal word, H-statements, Precautionary statements)
	
	
	

	
	
	
	

	3.3 Dermal absorption (see also Annex 1)
	
	
	

	· Default values: for concentrate and for spray dilution, justification
	
	
	

	· Study (studies) on the formulation for which authorization is requested

· Clear identification (code), doses applied for concentrate and for spray dilution(s)

· Justification of relevance for GAP proposed
	
	
	

	· Study (studies) on different formulation (or values from EFSA conclusions or Review Report)

· Clear identification (code), justification for extrapolation 

· Doses applied for concentrate and for spray dilution(s)

· Justification of relevance for GAP proposed
	
	
	

	· In vitro dermal absorption study through human skin
	
	
	

	· In vivo dermal absorption study on rat
	
	
	

	· In vitro dermal absorption studies through human and rat skin
	
	
	

	Remark: Tape strips: amount in tape strips 3 to ( must be included (according to EFSA PRAPeR meetings)
	
	
	

	
	
	
	

	3.2 Data on exposure
	
	
	

	
	
	
	

	- AOEL syst: basis (Endpoint established at EU level: EFSA conclusions or EU Review Report)
	
	
	

	- Table of critical GAPs: crops, type of application, number of treatment, application rate (kg or L formulation/ha, kg a.s./ha), volume spray
	
	
	

	
	
	
	

	3.2.1 Operator exposure
	
	
	

	
	
	
	

	3.2.1.1 Estimation of operator exposure (for critical GAPs)
 +/- PPE 

See EFSA Guidance Document: EFSA Journal 2012;10(4):2665 “Scientific Opinion Guidance on Dermal Adsorption, EFSA Panel on Plant Protection Products & their Residues (PPR)
	
	
	

	· Professionals:

· Field crop/high crop: 

German and UK POEM models

· Seed treatment:

Seed Tropex model (seed treatment/seed sowing)

· Granule application:

PHED granule model

· Greenhouse:

Dutch model or protected data (German, Southern 

countries) if notifier has access
	
	
	

	· Amateurs:

· UK POEM Garden model

· French UPJ modèle jardin 
if notifier has access

· CRD model for amateurs

· Granule application:
PHED granule model (hand held application)
	
	
	

	· Information on: 
type of formulation, concentration of a.s., size container + 
opening size
	
	
	

	· BW: 
60 kg for UK, PHED, French Models 

 
70 kg for German and Dutch models
	
	
	

	· Area treated/day
	
	
	

	· PPE: gloves M&L, gloves MLA, coverall + sturdy footwear, mask…
	
	
	

	· For seed treatment:

- information on:  
type of seed, a.s. concentration, dilution factor, pack size, application rate, 
amount treated/h, amount treated/day (tonnage treated/day or number of 
seeds treated/day), number of seed/ton, PPE, bag size (25, 50 kg or 0.5 
ton), mixing and loading: premix or fast-couple

- estimation of: 
calibration, mixing and loading, bagging and cleaning
	
	
	

	
	
	
	

	3.2.1.2 Measurement of operator exposure: field study
	
	
	

	- When estimation of exposure according to the models exceeds the AOEL with the use of PPE
	
	
	

	- For pesticides applied as gases, fumigants, soil sterilisants, by nebulisation or dusting (no model available) 
	
	
	

	· Study with formulation for which authorization is requested and for proposed GAP
	
	
	

	· Study with other formulation: statement on why extrapolation is possible
	
	
	

	
	
	
	

	3.2.2 Bystander and resident exposure
	
	
	

	3.2.2.1 Estimation of bystander exposure: see Annex 3
	
	
	

	- For pesticides which are of low volatility and which are typically applied as sprays either by field crop boom sprayers, broadcast air assisted (orchard) sprayers or hand-held (knapsack) sprayers
	
	
	

	· Estimation of exposure according to models
	
	
	

	· Specify the model: German, Lloyd and Bell, EUROPOEM 2 or EFSA GD when applicable
	
	
	

	· Not necessary to perform an estimation: justification
	
	
	

	- For pesticides applied as gases or fumigants and soil sterilants
	
	
	

	· compound specific data on residues in air during and following application are required to support approval
	
	
	

	
	
	
	

	3.2.2.2 Estimation of resident exposure: see Annex 4 and 5 + EFSA GD when applicable
	
	
	

	· Estimation of resident exposure: adults and children
	
	
	

	- dermal exposure model (via deposits caused by spray drift)
	
	
	

	- inhalation exposure model (vapour drift)
	
	
	

	- child oral exposure: 

· children’s hand to mouth transfer exposure model

· children’s object to mouth transfer exposure model
	
	
	

	· Not necessary to perform an estimation: justification
	
	
	

	
	
	
	

	
	
	
	

	3.2.3 Worker/re-entry exposure (see also Annex 2)
	
	
	

	3.2.3.1 Estimation of worker exposure according to models +/- PPE
	
	
	

	
	
	
	

	· Dermal exposure
	
	
	

	Type of activity: maintenance, scouting, cutting, harvesting, …
	
	
	

	
	
	
	

	DFR (dislodgeable foliar residue):
- 3 µg/cm2 x kg a.s. applied (default) 
(EUROPOEM 2 and EFSA GD)


- different value: justification (ad-hoc study)


	
	
	

	TF (transfer factor): 
- X x cm2/h x person 

                                 
- default values: EUROPOEM 2 values or EFSA GD when 
applicable

                                  
- Ad-hoc values (justification)
	
	
	

	A (working period): X x h/day for (crop inspection: 2 h, cutting, harvesting: 8 h)
	
	
	

	P (penetration factor clothing):
f = 1 (w/o PPE), gloves (f= 0.1), gloves and 
coverall 


(f = 0.05)
	
	
	

	R (rate of application):
X kg or L/ha (X kg a.s./ha) 
	
	
	

	Number of applications:               
X/year
	
	
	

	Dermal absorption:                     
X %
	
	
	

	BW:
60 kg
	
	
	

	Where approval is sought for multiple treatments, the assessment should consider the potential accumulation of DFR from successive treatments.

Allowance may be introduced for dissipation (decay) of the active substance on the foliage if the exact nature of the dissipation over time is known (see EFSA GD).
	
	
	

	
	
	
	

	· Inhalation exposure: for volatile PPP (EUROPOEM 2 and EFSA GD when applicable)

Exposure assessment relating to harvesting ornamentals and to re-entry of greenhouses approximately 8-16h after treatment: see Annex 2
	
	
	

	
	
	
	

	· Residue in soil/compost: see Annex 2
For situations in which exposure to soil-borne residues occurs in the absence of contact with treated foliage.
	
	
	

	
	
	
	

	3.2.3.2 Measurement of worker exposure
	
	
	

	· study (if estimation of exposure with PPE > AOEL)
	
	
	

	· not necessary to perform an estimation: justification
	
	
	

	
	
	
	

	3.4 Available toxicological data relating to non-active substances
	
	
	

	
	
	
	


	Part B, Section 4: Metabolism and Residues
(+ Part C)
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	4.1. Stability of Residues (during storage of samples & in sample extracts)
	
	
	

	4.1.1. Stability of residues during storage of samples
	
	
	

	4.1.2. Stability of residues in sample extracts
	
	
	

	
	
	
	

	4.2. Metabolism in plants and livestock
	
	
	

	
	
	
	

	4.3. Residue trials (8 for major crops; 4 for minor crops)
	
	
	

	
	
	
	

	4.4. Livestock Feeding Studies
	
	
	

	4.4.1. Poultry
	
	
	

	4.4.2. Lactating ruminants (goat or cow)
	
	
	

	4.4.3. Pigs
	
	
	

	4.4.4. Nature of residue in fish
	
	
	

	
	
	
	

	4.5. Studies on Industrial Processing and/or Household Preparation
	
	
	

	4.5.1. Nature of residues
	
	
	

	4.5.2. Distribution of the residue in peel/pulp
	
	
	

	4.5.3. Balance studies on a core set of representative processes
	
	
	

	4.5.4. Follow-up studies; potable waters; irrigated crops
	
	
	

	4.5.4.1. Follow-up studies to determine concentration or dilution factors
	
	
	

	4.5.4.2. Potable waters
	
	
	

	4.5.4.3. Irrigated crops
	
	
	

	
	
	
	

	4.6. Residues in Succeeding Crops
	
	
	

	
	
	
	

	4.7. Proposed Residue Definition and Maximum Residue Levels
	
	
	

	4.7.1. Proposed residue definition
	
	
	

	4.7.2. Proposed maximum residue levels (MRLs)
	
	
	

	
	
	
	

	4.8. Proposed Pre-Harvest Intervals, Re-Entry or Withholding Periods
	
	
	

	4.8.1. Pre-harvest interval (in days) for each relevant crop
	
	
	

	4.8.2. Re-entry period (in days) for livestock, to areas to be grazed
	
	
	

	4.8.3. Re-entry period for man to crops, buildings or spaces treated
	
	
	

	4.8.4. Withholding period (in days) for animal feedingstuffs
	
	
	

	4.8.5. Waiting period before sowing or planting crop to be protected
	
	
	

	4.8.6. Waiting period between application and handling treated products
	
	
	

	4.8.7. Waiting period (in days) before sowing or planting succeeding crops
	
	
	

	
	
	
	

	4.9 Other/Special Studies
	
	
	

	
	
	
	

	4.10. Estimation of Exposure Through Diet and Other Means (TMDI & NEDI calculation)
	
	
	

	4.10.1. TMDI calculations

	
	
	

	4.10.2. NEDI calculations

	
	
	

	4.10.3. NESTI calculations
	
	
	

	
	
	
	

	4.11. Summary and Evaluation of Residue Behaviour
	
	
	

	· List of data submitted in support of the evaluation

	
	
	

	· Critical Uses – justification and GAP tables

	
	
	

	· Additional information provided by the applicant (e.g. detailed modeling data)

	
	
	

	Note on Comparability, extrapolation, group tolerances
	Applicant is advised to carefully consider the fact that extrapolation within tolerance group is foreseen in certain conditions in the document SANCO 7525/VI/95-last revision to void superfluous (unnecessary) data. It maybe helpful to reduce the number of crops to involve in residues supervised trials and take advantage of this possibility


	Part B, Section 5: Environmental Fate

(+ Part C)
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	· Provide information and a summary on any new studies performed
	
	
	

	· For every section (soil, groundwater,…) overview table with EU-agreed endpoints for the active substance(s) + the representative formulation if relevant + endpoints from new studies
	
	
	

	· Justification for any deviation from the EU- agreed endpoints
	
	
	

	
	
	
	

	5.1. Rate of degradation in soil
	
	
	

	5.1.1. Aerobic degradation of the preparation in soil
	
	
	

	5.1.2. Anaerobic degradation of the preparation in soil
	
	
	

	
	
	
	

	5.2. Field studies
	
	
	

	5.2.1. Soil dissipation testing in a range of representative soils
	
	
	

	5.2.2. Soil residue testing 
	
	
	

	5.2.3. Soil accumulation testing 
	
	
	

	5.2.4. Aquatic (sediment) field dissipation
	
	
	

	5.2.5. Forestry field dissipation
	
	
	

	
	
	
	

	5.3. Mobility of the plant protection product in soil
	
	
	

	5.3.1. Column leaching
	
	
	

	5.3.2. Lysimeter studies
	
	
	

	5.3.3. Field leaching studies
	
	
	

	5.3.4. Volatility – laboratory study
	
	
	

	5.3.5. Volatility – field study
	
	
	

	
	
	
	

	5.4. Predicted environmental concentrations in soil (PECS) for the active substance
	
	
	

	· Define critical GAP/risk envelope, if appropriate, for the compartment and justify
	
	
	

	5.4.1. Initial PECS values
	
	
	

	· Provide input parameters for the calculation + justification
	
	
	

	· Provide overview of calculation (model, version, etc.)
	
	
	

	5.4.2. Short-term PECS values (1-4 days after last application)
	
	
	

	5.4.3. Long-term PECS values (from 7 - 100 days after last application)
	
	
	

	
	
	
	

	5.5. Predicted environmental concentrations in soil (PECS) for relevant metabolites
	
	
	

	5.5.1. Initial PECS values
	
	
	

	· Provide input parameters for the calculation + justification
	
	
	

	5.5.2. Short-term PECS values (1-4 days after last application)
	
	
	

	5.5.3. Long-term PECS values (from 7 - 100 days after last application)
	
	
	

	
	
	
	

	5.6. Predicted environmental concentrations in ground water (PECGW)
	
	
	

	· Define critical GAP/risk envelope, if appropriate, for the compartment and justify
	
	
	

	5.6.1. Active substance
	
	
	

	· Provide input parameters for the calculation + justification
	
	
	

	· Provide overview of calculation (FOCUS PEARL, version, scenario H, K, C and O, ...)
	
	
	

	5.6.2. Relevant metabolites
	
	
	

	· Provide input parameters for the calculation + justification
	
	
	

	5.6.3. Additional field testing 
	
	
	

	5.6.4. Information on impact on water treatment procedures
	
	
	

	
	
	
	

	5.7. Predicted environmental concentrations in surface water (PECSW) for the active substance
	
	
	

	· Define critical GAP/risk envelope, if appropriate, for the compartment and justify
	
	
	

	5.7.1. Initial PECSW value for static water bodies
	
	
	

	· Provide input parameters for the calculation + justification
	
	
	

	· Provide overview of calculation (FOCUS SW, STEP 1-4, version, scenario R1, D3 and D4, mitigation measure if needed implemented in  SWAN tool,…)
	
	
	

	5.7.2. Initial PECSW value for slow moving water bodies
	
	
	

	5.7.3. Short-term PECSW values for static water bodies (1-4 days after last application)
	
	
	

	5.7.4. Short-term PECSW values for slow moving water bodies (1-4 days after last application)
	
	
	

	5.7.5. Long term PECSW values for static water bodies (7-42 days after last application)
	
	
	

	5.7.6. Long term PECSW values for slow moving water bodies (7-42 days after last application)
	
	
	

	
	
	
	

	5.8. Predicted environmental concentrations in surface water (PECSW) for metabolites
	
	
	

	5.8.1. Initial PECSW value for static water bodies
	
	
	

	· Provide input parameters for the calculation + justification
	
	
	

	5.8.2. Initial PECSW value for slow moving water bodies
	
	
	

	5.8.3. Short-term PECSW values for static water bodies (1-4 days after last application)
	
	
	

	5.8.4. Short-term PECSW values for slow moving water bodies (1-4 days after last application)
	
	
	

	5.8.5. Long term PECSW values for static water bodies (7-42 days after last application)
	
	
	

	5.8.6. Long term PECSW values for slow moving water bodies (7-42 days after last application)
	
	
	

	5.8.7. Additional field testing
	
	
	

	
	
	
	

	5.9. Fate and behavior in air
	
	
	

	5.9.1. Spray droplet size spectrum – laboratory studies
	
	
	

	5.9.2. Drift – field evaluation
	
	
	

	
	
	
	

	5.10. Other/Special studies
	
	
	

	5.10.1. Laboratory studies
	
	
	

	5.10.2. Field studies
	
	
	

	
	
	
	

	App.1. List of data submitted in support of the evaluation
	
	
	

	App. 2. Table of Intended Uses justification and GAP tables
	
	
	

	App. 3. Additional information provided by the applicant

(e.g. detailed modelling data : input/output files)
	
	
	

	
	
	
	


	Part B, Section 6: Ecotoxicological studies

(+ Part C)
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	· Provide information and a summary on any new studies performed
	
	
	

	· For every section (birds, aquatic,…) overview table with EU-agreed endpoints for the active substance(s) + the representative formulation if relevant + endpoints from new studies
	
	
	

	· Justification for any deviation from the EU- agreed endpoints
	
	
	

	· Answers on relevant open points/critical areas of concern as listed in review report or EFSA scientific report
	
	
	

	· Indicate which risk envelope will be used for each group of organisms
	
	
	

	· Risk assessment for the chosen risk envelope for all concerned countries of the central zone
	
	
	

	· If studies with a comparable product are used, a bridging statement should be given
	
	
	

	
	
	
	

	6.1 Effects on birds
	
	
	

	· Indicate which guidance document is used (SANCO4145/2000, EFSA December 2009 or combination of both)
	
	
	

	6.1.1 Acute toxicity exposure ratio (TERa)
	
	
	

	· All details of the first tier risk assessment (and if relevant the refined risk assessment) should be given in a table (endpoints, application rate, RUD, FIR/bw, PT, PD, AV, MAF,.)
	
	
	

	· If a refinement is made, information should be given on the refinement factors (description of studies, references,…)
	
	
	

	6.1.2 Short and long-term toxicity exposure ratio (TERst)
	
	
	

	· All details of the first tier risk assessment (and if relevant the refined risk assessment) should be given in a table (endpoints, application rate, RUD, FIR/bw, PT, PD, AV, MAF,.)
	
	
	

	· If a refinement is made, information should be given on the refinement factors (description of studies, references,…)
	
	
	

	6.1.3 Baits: concentration of active substance in bait in mg/kg
	
	
	

	6.1.4 Pellets, granules, prills or treated seed
	
	
	

	6.1.4.1 Amount of active substance in or on each item
	
	
	

	6.1.4.2 Proportion of active substance LD50 per 100 items and per gram of items
	
	
	

	6.1.5 Size and shape of pellet, granule or prill
	
	
	

	6.1.6 Acute toxicity of the formulation
	
	
	

	6.1.7 Supervised cage or field trials
	
	
	

	6.1.8 Acceptance of bait, granules or treated seeds (palatability testing)
	
	
	

	6.1.9 Effects of secondary poisoning
	
	
	

	
	
	
	

	6.2 Effects on aquatic organisms
	
	
	

	6.2.1 Toxicity exposure ratios
	
	
	

	· The endpoints for the active substance(s) and the product or comparable product should be used in the risk assessment
	
	
	

	· The initial PECsw-values as calculated in the part fate and behavior (Focus model) should be used in the risk assessment. It should be indicated which PECsw-values are used in the risk assessment (Focus model step)
	
	
	

	6.2.1.1 TERa for fish
	
	
	

	6.2.1.2 TERlt for fish
	
	
	

	6.2.1.3 TERa for daphnia
	
	
	

	6.2.1.4 TERlt for daphnia
	
	
	

	6.2.1.5 TERa for aquatic insect
	
	
	

	6.2.1.6 TERlt for aquatic insect
	
	
	

	6.2.1.7 TERa for aquatic crustacean
	
	
	

	6.2.1.8 TERlt for aquatic crustacean
	
	
	

	6.2.1.9 TERa for aquatic gastropod mollusc
	
	
	

	6.2.1.10 TERlt for aquatic gastropod mollusc
	
	
	

	6.2.1.11 TERlt for algae
	
	
	

	6.2.2 Acute toxicity of the formulation
	
	
	

	6.2.2.1 Fish
	
	
	

	
6.2.2.2 Aquatic invertebrates (daphnia)
	
	
	

	6.2.2.3 Algae
	
	
	

	6.2.3 Microcosm or mesocosm study
	
	
	

	6.2.4 Residue data in fish
	
	
	

	6.2.5 Chronic toxicity to fish
	
	
	

	6.2.5.1 28 day study
	
	
	

	6.2.5.2 Fish early life stage test
	
	
	

	6.2.5.3 Fish life cycle test
	
	
	

	6.2.6 Chronic toxicity to aquatic invertebrates
	
	
	

	6.2.6.1 21 day test (daphnia magna)
	
	
	

	6.2.6.2 Aquatic insect
	
	
	

	6.2.6.3 Aquatic gastropod mollusc
	
	
	

	6.2.7 Accumulation in aquatic non-target organisms
	
	
	

	
	
	
	

	6.3 Effects on terrestrial vertebrates other than birds
	
	
	

	· Indicate which guidance document is used (SANCO4145/2000, EFSA December 2009 or combination of both)
	
	
	

	6.3.1 Toxicity exposure ratios
	
	
	

	· All details of the first tier risk assessment (and if relevant the refined risk assessment) should be given in a table (endpoints, application rate, RUD, FIR/bw, PT, PD, AV, MAF,.)
	
	
	

	· If a refinement is made, information should be given on the refinement factors (description of studies, references,…)
	
	
	

	6.3.1.1 Acute toxicity exposure ratio (TERa)
	
	
	

	6.3.1.2 Short term toxicity exposure ratio (TERst)
	
	
	

	6.3.1.3 Long-term toxicity exposure ratio (TERlt)
	
	
	

	6.3.2 Other studies
	
	
	

	6.3.2.1  Acute oral toxicity of the preparation
	
	
	

	6.3.2.2 Acceptance of bait, granules or treated seed (palatability testing)
	
	
	

	6.3.2.3 Effects of secondary poisoning
	
	
	

	6.3.3 Supervised cage or field trials
	
	
	

	
	
	
	

	6.4 Effects on bees
	
	
	

	6.4.1 Hazard quotients for bees
	
	
	

	6.4.1.1 Oral exposure HQo
	
	
	

	6.4.1.2 Contact exposure HQc
	
	
	

	6.4.2 Acute toxicity of the formulation to bees
	
	
	

	6.4.2.1 Oral
	
	
	

	
6.4.2.2 Contact
	
	
	

	6.4.3 Effects on bees or residues on crops
	
	
	

	6.4.4 Cage tests
	
	
	

	6.4.5 Field tests
	
	
	

	6.4.6  Investigation into special effects
	
	
	

	6.4.6.1 Larval toxicity
	
	
	

	6.4.6.2 Long residual effects
	
	
	

	6.4.6.3 Disorienting effects on bees
	
	
	

	6.4.7 Tunnel tests
	
	
	

	6.4.8 Refined risk assessment
	
	
	

	· If relevant, give a detailed refined risk assessment based on all available higher tier studies and for the risk envelope  of the central zone
	
	
	

	
	
	
	

	6.5 Effects on arthropods other than bees
	
	
	

	6.5.1 Using artificial substrates
	
	
	

	6.5.2 Extended laboratory studies
	
	
	

	6.5.3 Semi-field tests
	
	
	

	6.5.4 Field tests
	
	
	

	6.5.5 Risk assessment
	
	
	

	· Make a detailed risk assessment based on all available studies and for the risk envelope of the central zone
	
	
	

	
	
	
	

	6.6 Effects on earthworms and other soil non-target macro-organisms
	
	
	

	6.6.1 Toxicity exposure ratios, TERa and TERlt
	
	
	

	6.6.2 Acute toxicity
	
	
	

	6.6.3 Sublethal effects
	
	
	

	6.6.4 Field tests
	
	
	

	6.6.5 Residue content of earthworms
	
	
	

	6.6.6 Effects on other non-target macro-organisms
	
	
	

	6.6.7 Effects on organic matter breakdown
	
	
	

	6.6.8 Risk assessment
	
	
	

	· Make a detailed risk assessment based on all available studies and for the risk envelope of the central zone
	
	
	

	
	
	
	

	6.7 Effects on soil microbial activity
	
	
	

	6.7.1 Laboratory testing
	
	
	

	6.7.2 Additional testing
	
	
	

	
	
	
	

	6.8 Effects on non-target plants
	
	
	

	6.8.1 Terrestrial plants
	
	
	

	6.8.1.1 Seed germination
	
	
	

	6.8.1.2 vegetative vigour
	
	
	

	6.8.1.3 Seedling emergence
	
	
	

	6.8.1.4 Field testing
	
	
	

	6.8.1.5 Risk assessment for terrestrial plants
	
	
	

	6.8.2 Aquatic plants
	
	
	

	6.8.2.1 Lemna growth test
	
	
	

	6.8.2.2 Field tests
	
	
	

	6.8.2.3 Risk assessment for aquatic plants
	
	
	

	
	
	
	

	6.9 Other non-target species (flora and fauna)
	
	
	

	6.9.1 Available preliminary data on other non-target species (flora and fauna)
	
	
	

	6.9.2 Critical assessment of relevance of preliminary test data
	
	
	

	
	
	
	

	6.10 Other/special studies
	
	
	

	6.10.1 Laboratory studies
	
	
	

	6.10.2 Field studies
	
	
	

	
	
	
	

	6.11 Summary and evaluation of points 9 and 10.1-10.10
	
	
	

	· Insert the risk mitigation required for each area (e.g. aquatics, birds, bees, etc) and provide the overall mitigation proposed for the product
	
	
	

	· Make a proposal for labeling (cfr. Part A)
	
	
	

	
	
	
	


	Part B, Section 7: Efficacy data and information

(+ Part C)
	Yes/No/NA
	Quality status 
(GLP? QA? GEP?)
	Justification

(if the study is not provided)

	General remarks:

· Both, a BAD (Biological Assessment Dossier) and a complete dRR (draft Registration Report) are needed for submitting an application. Both should be drafted by the applicant.

· This means, in contrast with the old situation, Part B section 7 (efficacy) needs to be drafted by the applicant and needs to be included in the dRR.

 

	
	
	
	

	7.1. Biological Assessment Dossier
	
	
	

	
	
	
	

	There are no substantive proposed changes to the BAD. This will continue to provide details of the supporting trials and studies. However, there should be some harmonization between the dRR and BAD formats, particularly the numbering.
	
	
	

	The BAD shall comply to Annex of Regulation 545/2011 Data requirements for Plant Protection Products as provided in article 8(1) (c) of Regulation N° 1107/2009 6. Efficacy data.
	
	
	

	· Data or acceptable justification shall be submitted for all the points.
	
	
	

	· The BAD shall be preferably organised by use and by EPPO zone.
	
	
	

	· Full original reports according to EPPO PP1/181 shall be submitted.
	
	
	

	· All data and summary tables presented in the BAD must be clearly linked with these reports.
	
	
	

	
	
	
	

	In addition to these requirements the introduction of the BAD shall include an overview of the uses claimed in all parts of the zone taking into account the entire EU zone, the EPPO zones or eventually individual MS situations.  The general crop management (cropping period, sowing date, harvesting date, varieties, crop protection schemes,…), the biology of the weed, disease or insect and the damages/effects on yield or quality shall be described for all crop and pest pair in the different identified regions of the zone. Underneath a checklist of key factors to be considered:
	
	
	

	· Climate: Temperature and humidity, rainfall (frequency and intensity), light intensity
	
	
	

	· Pest related: Pest pressure, number of generations, sensitivity/susceptibility to the plant protection product

· Product and active substance related: Mode of action/method of uptake (soil applied, foliar, etc.), susceptibility to high or low temperature, persistence, degradation by light, pH
	
	
	

	· Crop: Crop structure and growth habit, varietal diversity and sensitivity to adverse effects, dose expression
	
	
	

	· Agronomy: Cropping practice, crop structures, rotational crops, irrigation
	
	
	

	· Edaphic conditions: Soil texture, soil moisture, soil porosity, organic matter content, ability to achieve seedbed conditions
	
	
	

	
	
	
	

	7.2. dRR
	
	
	

	· The dRR should provide a high level summary taking into account the above considerations and allowing each concerned MS to verify that its own situation has well been included in the evaluation.
	
	
	

	· Particularly trials number and mean efficacy level shall be included for each claimed use and situation regarding crop or pest growth stage.
	
	
	

	· To avoid duplication of work 6.6 (Summary and evaluation of data presented under 6.1 to 6.6) of BAD could be used as dRR if enough detailed. 
	
	
	

	
	
	
	


Annex 1: Minimum information on dermal absorption studies to be presented in Registration Reports

	
	In vitro and in vivo studies

	 FORMCHECKBOX 

	Material/product tested (name/code number)

	 FORMCHECKBOX 

	Type of formulation

	 FORMCHECKBOX 

	Concentration of active substance in the formulation

	 FORMCHECKBOX 

	Vehicle used (if any)

	 FORMCHECKBOX 

	Animal species/strain

	 FORMCHECKBOX 

	Dilution rates

	 FORMCHECKBOX 

	Application rates in micrograms a.s. per cm2

	 FORMCHECKBOX 

	Exposure time

	 FORMCHECKBOX 

	Sampling duration (time of last sample)

	 FORMCHECKBOX 

	Skin sample source/application site

	 FORMCHECKBOX 

	Group size/number of wells

	 FORMCHECKBOX 

	Total recovery (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount absorbed (%, mean +/- SD)

	 FORMCHECKBOX 

	Which samples contribute to the amount absorbed

	 FORMCHECKBOX 

	Type of tape strip used

	
	

	
	In vivo studies

	 FORMCHECKBOX 

	Amount in excreta (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount in carcass (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount in exhaled volatiles/CO2 (%, mean +/- SD)

	 FORMCHECKBOX 

	75% excreted in first half of study? 

	 FORMCHECKBOX 

	Amount in stripped application site (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount in tape strips 3 to ∞ (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount in tape strips 1 + 2 (%, mean +/- SD) 

	 FORMCHECKBOX 

	Amount in application site washes (%, mean +/- SD)

	 FORMCHECKBOX 

	Swabbing

	
	

	
	In vitro studies

	 FORMCHECKBOX 

	Receptor fluid composition

	 FORMCHECKBOX 

	Adequate solubility in receptor fluid confirmed?

	 FORMCHECKBOX 

	75% absorbed in first half of study? 

	 FORMCHECKBOX 

	Amount in receptor fluid and chamber wash (%, mean +/- SD) 

	 FORMCHECKBOX 

	Amount in stripped skin sample (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount in tape strips 3 to ∞ (%, mean +/- SD)

	 FORMCHECKBOX 

	Amount in tape strips 1 + 2 (%, mean +/- SD) 

	 FORMCHECKBOX 

	Amount in skin sample washes (%, mean +/- SD)

	 FORMCHECKBOX 

	Swabbing

	 FORMCHECKBOX 

	Skin preparation used (e.g. split/full thickness skin)


Annex 2: Worker (re-entry) Exposure

Estimation of re-entry exposure

Dermal exposure

Estimation based on the model as developed by the German BBA + parameters from the EUROPOEM II Re-entry Working database.

The following parameters were considered:

DFR (dislodgeable foliar residue)
:
3 µg/cm2 x kg a.s. applied

TF (transfer factor), according to EUROPOEM II:
2500 cm2/h x person (vegetables)

A (working period):


8 h/day (harvesting)

P (penetration factor clothing):

f = 1 (w/o PPE), gloves and coverall (f = 0.05), 

                                                                         gloves: (f = 0.1)

R (rate of application):


X kg/ha (Y kg a.s./ha) (taking into account the number 

                                                                        of applications and dissipation of the foliar dislogeable 

                                                                        residues between applications)

Dermal absorption:                                         X% (spray dilution)

BW:




60 kg

Calculation of potential dermal exposure:

D (µg a.s./person/d) = DFR x TF x A x R x P

	
	PPE
	Potential dermal exposure
	Dermal absorbed dose

mg/kg bw/d
	AOEL

syst
	% AOEL syst

	
	
	mg/worker
	mg/kg bw /day
	
	
	

	a.s.
	No
	
	
	
	
	

	
	yes
	
	
	
	
	


Inhalation exposure

Although in many cases inhalation exposure will contribute less to total potential exposure than that by the dermal route, task-specific inhalation factors should be used for first tier exposure assessments relating to harvesting of ornamentals and to re-entering greenhouses within 8-16 hours after treatment.

Inhalation exposure for this re-entry scenario may be predicted by the following:

Potential inhalation (mg a.s./hr inhaled) = Application rate (kg/a.s./ha) x Task Specific Factor (ha/hr x 10-3)

Indicative Task Specific Factors proposed for the first tier of the exposure assessment are:

- 0.1 for cutting ornamentals;

- 0.01 for sorting and bundling of ornamentals;

- 0.03 for re-entering greenhouses after low-volume-mist application;

- 0.15 for re-entering greenhouses after roof fogger application.

This approach may be used for non volatile pesticides, where levels of inhalation exposure (vapour and dust) would be expected to be low in comparison with dermal exposure. Products applied as aerosols and volatile pesticides may require further data/information.

Residue in soil/compost

In most situations the contribution of soil residues to the total exposure is expected to be significantly less than that from dislodgeable foliar residues. Where there is concomitant exposure to dislodgeable foliar residues, exposure from contact with soil residues can be ignored.

For situations in which exposure to soil-borne residues occurs in the absence of contact with treated foliage, an estimate of potential (dermal) exposure may be derived by considering the concentration in the treated soil, together with soil dermal adherence data. As a default, the hand soil loading for a worker should be taken as 0.44 mg/cm2. A default value for inhalation exposure should be estimated assuming a total inhalation dust exposure of 98.6 mg/m3.

For handling compost after admixture treatment, the concentration in compost should be derived from the label-recommended application rate for the admixture of product with compost. For other situations, soil concentration values should be sought from the fate and behaviour evaluation: for acute assessment use the highest initial PEC Soil value; if chronic exposure is a concern, an appropriate time weighted average (TWA) value may be used. Where values are not available from the fate and behaviour evaluation, soil concentrations for field applications can be estimated assuming: the distribution is limited to the top 5 cm layer; or 20 cm when cultivation follows the application; soil density is 1.5 g/cm3; and 100% of the applied dose reaches the soil surface (where ground cover is present, a minimum of 50% of the applied dose reaches the soil surface). In the case of home garden exposures, the more protective assumption that the material is distributed through the uppermost 1 cm should be used.

Potential dermal exposure (μg/day) = hand area (820 cm2) x hand soil loading (mg soil/cm2) x concentration in soil (μg substance/mg soil).

Potential inhalation exposure (μg substance/day) = breathing rate (m3/hr/kg bw) x airborne soil dust concentration (mg/m3) x soil concentration (μg substance/mg soil) x duration hours 

where concentration in soil (μg substance/mg soil) is application rate kg/ha x 10 / depth (1, 5 or 20 cm) x density (1500 mg/cm3)

Annex 3: Estimation of bystander exposure

Bystanders may only be considered to be exposed via the dermal and the inhalation route due to spray drift. 

For the following assessment it is assumed that the person is located at the edge of the field, at a distance of 10 m to the application. The person is assumed to wear some clothing (T-shirt and shorts) which provides some protection to the covered body parts. Exposure is calculated to the non-covered body areas (face, neck front and back, lower arms and legs, hands, feet). 

1) Estimation of exposure according to German model + Lloyd and Bell (EUROPOEM 2)

Exposure to an incidental bystander is calculated based on the following parameters:

	Maximum application rate [mg/m2]
	AR
	X  kg/ha = Y kg a.s./ha =  Z mg/m2
                

	Spray concentration [mg/mL]
	C
	A mg/mL (B L/ha = application volume)



	Dermal absorption [%]
	DA
	x% (spray dilution)

	Drift at a distance of 10 m [%]
(90%-ile)

	D
	boom sprayer:  0.29% 

orchard sprayer: 

	Exposed body surface [m2]
	BS
	1.0425 m2 (corresponds to the unprotected surface of an adult wearing a T‑shirt and shorts)


	Body weight [kg]
	BW
	60 kg

	Inhalation exposure [mL/hr]
(90%-ile)

	IE
	Field crop sprayer: 0.03 mLspray/hr
(based on 0.03 mL spray/m3 and a breathing rate of 1 m3/hr)

orchard sprayer: 0.06 mL spray/hr

	Duration of exposure [min]
	T
	5 min


Dermal exposure calculates as follows:
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Inhalation exposure calculates as follows:
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Total systemic exposure calculates as follows:
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Based on this approach, total systemic exposure for an incidental bystander calculates as follows:

	
	Dermal absorbed dose

mg/kg bw /d
	Inhalation exposure

mg/kg bw/d
	Total systemic exposure

mg/kg bw/d
	AOEL syst

mg/kg bw/d
	% AOEL syst

	a.s.
	
	
	
	
	


2) Estimation according to Guidance for Bystander Exposure, as issued by the Pesticides Safety Directorate
Exposure from spray drift at the time of application.
An estimate of the levels of spray drift deposited on the body of a bystander/ resident and that which may be in the breathing zone and should be made. From this the amount of active substance available for dermal absorption and which may be inhaled can be estimated. It should be assumed that no action is taken to avoid or control exposure and that little clothing is worn. Measurements of bystander exposure during UK field crop spraying and orchard spraying applications have been reported by Lloyd and Bell, 1983 and Lloyd et al, 1987. For boom sprayers the average potential dermal exposure (PDE) for a bystander, positioned 8 meters downwind from the sprayer and the average amount of spray passing through the breathing zone were 0.1 ml spray/person and 0.006 ml spray/person, respectively. For orchard sprayer applications the equivalent PDE and inhalation values were 3.7 ml spray/person and 0.002 ml spray/person. 




(PDE x SC x % absorbed) + (PIE x SC x 100%)

Systemic exposure =      ___________________________________________



                                          BW

Where:

PDE = potential dermal exposure (ml spray)

PIE = potential inhalation exposure (ml spray)

SC = concentration of a.s. in spray

% absorbed = % dermal absorption

BW: 60 kg

	
	Dermal absorbed dose

mg/person/d
	Inhalation exposure

mg/person/d
	Total systemic exposure

mg/person/d
	Total systemic exposure

mg/kg bw/d
	AOEL syst

mg/kg bw/d
	% AOEL syst

	a.s.
	
	
	
	
	
	


Annex 4. Guidance for exposure and risk evaluation for bystanders and residents exposed to plant protection products during and after application (Martin et al., 2008).
See inserted pdf:


[image: image4.emf]
Annex 5. Assessing children’s exposure through play (UK CRD)
The following calculations predict the level of exposure likely to result when children playing on treated lawns are exposed through dermal, hand-to-mouth, object-to-mouth and direct ingestion routes.  

1. Children’s dermal exposure 

Systemic exposure from dermal contact with a treated lawn is calculated using the following equation:
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Where:

SE(d) 
= systemic exposure via the dermal route

AR 
= field application rate of active in µg/cm2 (equivalent to rate in kg/ha x 10)

TTR 
= turf transferable residue value of 5% (EPA default value for wet hands)

TC 
= transfer coefficient of 5200 cm2/h (standard EPA value for this situation)

H 
= duration of exposure of 2 hours per day (standard EPA value based on 75th percentile data) 

DA 
= percent dermal absorption

BW 
= body weight of 15kg (average weight of 2-3 year old children in UK 1995-7 Health Surveys for England)

2. Children’s hand-to-mouth exposure 

Systemic exposure from ingestion of residues transferred from contaminated hands to the mouth is calculated using the following equation:
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Where:

SE(h) 
= systemic exposure via the hand-to-mouth route

AR 
= field application rate of active in µg/cm2 (equivalent to rate in kg/ha x 10)

TTR 
= turf transferable residue value of 5% (EPA default value for wet hands)

SE 
= saliva extraction factor of 50% (EPA default value)

SA 
= surface area of the hands in contact with the mouth (the value of 20 cm2/event represents the palmer surface of three fingers)

Freq 
= frequency of hand to mouth events/hour (the value of 20 events/hour is the 90th percentile of observations ranging from 0 to 70 events/hour)

H 
= duration of exposure of 2 hours per day (standard EPA value based on 75th percentile data)

BW 
= body weight of 15kg (average weight of 2-3 year old children in UK 1995-7 Health Surveys for England)

3. Children’s exposure from ingestion of granules (to be used for pesticides applied as granules only) 

Systemic exposure from ingestion of granules is calculated using the following equation:
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Where:

SE(i) 
= systemic exposure from ingestion of granules

ARf 
= field application rate of the formulation in kg of product/ha

IgR 
= ingestion rate of granules = 0.900 µg of formulation per kg/ha of formulation applied (EPA default value for pellets and granules)

a.s. 
= active substance content of formulation in kg of a.s./kg of formulation

BW 
= body weight of 15kg (average weight of 2-3 year old children in UK 1995-7 Health Surveys for England)

4. Children’s object-to-mouth exposure 


[image: image8.wmf]
Systemic exposure from ingestion of residues transferred from contaminated objects to the mouth is calculated using the following equation:
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Where:

SE(o) 
= systemic exposure from mouthing activity

AR 
= field application rate of active in µg/cm2 (equivalent to rate in kg/ha x 10)

TTR 
= turf transferable residue value of 20% (EPA default value for object-to-mouth assessments)

IgR 
= ingestion rate for mouthing of 25 cm2 of grass/day (EPA default value)

BW 
= body weight of 15kg (average weight of 2-3 year old children in UK 1995-7 Health Surveys for England)

5. Children’s total exposure

Children’s total exposure is estimated as the sum of the dermal, hand-to-mouth, and object to mouth exposures (including ingestion value for granules where appropriate).

SE(total) (g/kg bw/day = SE(d) + SE(h) + SE(o) + SE (i)  

� other models than those indicated below may be adequate if scientifically valid (justification). Please see EFSA GD: EFSA Journal 2012;10(4):2665 “Scientific Opinion, Guidance on Dermal Adsorption, EFSA Panel on Plant Protection Products and their Residues (PPR)


� Ganzelmeier et al.: Studies on the spray drift of plant protection products. Mitteilungen aus der Biologischen Bundesanstalt für Land- und Forstwirtschaft, Berlin-Dahlem, Heft 305, 1995. �Updated: BBA (2000:1). Bekanntmachung über Abdriftwerte, die bei der Prüfung und Zulassung von Pflanzenschutzmitteln herangezogen werden. Bundesanzeiger Nr. 100, 26 Mai 2000, 9879-9881.


� US EPA (1996). OPPTS Occupational and Residential Exposure Test Guidelines. Series 875


� Lloyd G.A. & Bell G.J. (1983). Hydraulic nozzles: Comparative spray drift study. AHU report no. 122
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Abstract 


 


Plant protection products are applied in agriculture and horticulture in areas that may be 


accessible to the public. This means that individuals might be exposed who are not actively 


involved in the application of these products. The individual may be temporarily located in 


the vicinity of the application (the so-called ‘bystander’) or working or living in the vicinity 


of the application (the so-called ‘resident’). In this guidance paper scenarios for the evaluation 


of exposure associated with plant protection product application for bystanders and for 


residents (including children) are described. 


 


Zusammenfassung 


 


Pflanzenschutzmittel werden in der Landwirtschaft und im Gartenbau normalerweise auf 


direkt öffentlich zugänglichem Gelände oder unmittelbar benachbart dazu angewendet. 


Dadurch kann es potentiell zur Exposition von Personen kommen, die an der Ausbringung 


nicht aktiv beteiligt sind. Diese Personen können sich temporär in der Umgebung der zu 


behandelnden Fläche aufhalten (die sogenannten 'Nebenstehenden') oder sie arbeiten oder 


wohnen in der Umgebung der zu behandelnden Fläche (die sogenannten 'Anwohner'). In 


diesem Artikel werden Szenarien für die Abschätzung der Exposition, die mit der Anwendung 


von Pflanzenschutzmitteln verbunden ist, für Nebenstehende und für Anwohner 


(einschließlich Kinder) beschrieben.  


1 Introduction 


 


Assessment of exposure and possible health risks to bystanders is a mandatory requirement 


under Council Directive 91/414/EEC. Estimations have to be carried out, using suitable 


calculation models where available in order to permit an evaluation of the bystander exposure 


likely to arise under the proposed conditions of use. Some years ago the European 


Commission sponsored the EUROPOEM project [DG Sanco: Development, Maintenance and 


Dissemination of a EUROPEAN Predictive Operator Exposure Model (AIR CT93-1370) and 


its subsequent Extension (FAIR) CT96-1406)] which included an initiative to develop a 
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harmonised approach to bystander exposure assessment. This resulted in the preparation of a 


report that included recommendations for estimating bystander exposure within a tiered 


approach (Gilbert et al., 2002). These recommendations were never formally adopted by the 


EU Member States as a whole and the approaches were only partly used by individual 


regulatory authorities and registrants. Consequently there is an urgent need to harmonise 


bystander exposure assessment processes to ensure the consistency of scientific and 


regulatory approaches. 


 


According to a revised proposal for the Regulation of the European Parliament and of the 


European Council concerning the placing of plant protection products on the market, the 


properties of active substances and the possibility of exposure of different population 


subgroups (professional or non-professional users, bystanders, workers, residents, specific 


vulnerable groups or consumers) need to be evaluated. This applies if exposure to plant 


protection products occurs directly or indirectly through food, feed, water or the environment 


and has to be taken into account in the context of the assessment of plant protection products 


(cf. Revision of the data requirements in Annexes II and III of Directive 91/414/EEC, as set 


out in the Commission Working Document, SANCO/10482/2006). 


 


Within the scope of the authorisation procedure in Germany and with regard to the restrictions 


specified in Annex I of Directive 91/414/EEC, the Federal Office of Consumer Protection and 


Food Safety shall grant an authorisation of a plant protection product if an examination of it 


shows that, in the light of current scientific findings and technology, given its intended and 


proper application or as a result of such application, this product does not have any harmful 


effects on human and animal health nor on groundwater (Plant Protection Act - PflSchG, 


1998). 


 


The approach described in this paper is designed to satisfy the requirements for the protection 


of bystander and resident health under the German regulatory legislation. It is also intended to 


contribute to the harmonisation of the assessment procedures for the Europe-wide bystander 


and resident exposure assessment scenarios under Council Directive 91/414/EEC (EFSA 


2007).  


2 Bystander and Resident Exposure and Contributory Factors 


 


2.1 Circumstances and Routes of Bystander and Resident Exposure 


 


Bystanders and residents are not involved in application or handling plant protection products 


or the professional handling of treated crops. The question arises whether it is necessary to 


distinguish between bystanders and residents in terms of the potential for exposure and health 


risks. However, because the circumstances of this exposure could differ with respect to 


amount, frequency and duration, this seems to be reasonable. 


 


Bystanders may inadvertently be present within or directly adjacent to an area for a short 


period of time, typically a matter of minutes, where application of a plant protection product 


is in progress or has recently taken place. They may be exposed to plant protection products 


mainly via the dermal route from spray drift and by inhalation of drifting spray droplets. 


 


Residents may possibly live or work near areas of the application of plant protection products 


(e.g. standing, working or sitting in a garden in the vicinity of the application). They may be 
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exposed to plant protection products mainly via the dermal route from spray drift deposits and 


by inhalation of vapour drift (depending on the vapour pressure of the active substance). For 


infants and toddlers exposure might also occur orally (e.g. through hand-to-mouth transfer 


and/or object-to-mouth transfer - the so-called mouthing and/or pica behaviour
1
).  


 


Common features of both sub-populations include the assumptions that bystanders and 


residents are unlikely to take action to avoid or control exposure and no protective clothing is 


worn and perhaps little ordinary clothing. Therefore, these conditions determine the skin 


surface area likely to be exposed and ensure a ‘worst-case’ exposure evaluation. A further 


‘worst-case’ assumption is that bystanders and residents are assumed to be located directly 


downwind of the centre of the treatment area and that this region will contain the highest 


concentration of drifting active substance.  


2.2 Contributory Factors to Bystander and Resident Exposure 


 


Bystanders and residents are very heterogeneous. In addition to healthy adults there are also 


population sub-groups that require special attention, such as children up to the end of puberty, 


pregnant women, disabled, ill or old people. Children deserve additional attention as their 


behaviour and thus exposure pattern is different in comparison to adults. Therefore, the sub-


population of two to less than five-year old children is considered for the modelling 


approaches for bystanders and residents (Erdtmann-Vourliotis et al., 2007; Banasiak et al., 


2005). 


 


Bystander exposure could occur, for example when a person walks alongside an area being 


treated at the same time. Under these conditions the bystander would never walk directly next 


to the outermost spraying nozzle. For example, the bystander might be standing, walking or 


running at the edge of the field being treated. A distance of a couple of metres from the 


downwind edge of the treated area can always be expected. For professional uses, it is 


assumed that bystanders or residents are present at a distance of 10 m downwind of the point 


of spray emission.  


 


Bystanders may be exposed briefly to plant protection products via spray drift. It is assumed 


that it would not take more than 5 minutes for the tractor to pass a bystander during which the 


bystander could be exposed directly.  


 


Residents would usually spend longer time periods in an adjacent area e.g. in a garden. A 


default value of 2 hours is recommended (US EPA, 2001). In addition, it is assumed that the 


minimum light clothing is worn (short-sleeved shirt and short trousers). This would 


correspond to the following uncovered, directly exposed body parts: 


 


 Head and face  


 Back and front of neck  


 Forearms and one half of upper arms  


 Lower half of thighs  


 Lower legs  


 Hands  


                                                 
1
  Pica is typically defined as eating non-nutritive substances. Mouthing is typically defined as putting objects 


(e.g. hands) into the mouth. Pica and mouthing behaviour are normal parts of development for young children. 



http://www.babyzone.com/baby/nurturing
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The total surface of the uncovered body parts is approximately 1 m
2
 (Lundehn et al. 1992, US 


EPA, 1996). A refinement of this value (e.g. wearing long trousers or long-sleeved shirts) is 


not possible since this cannot be assumed or checked. According to US EPA (2002) the 


estimated skin surface exposed during outdoor play in warm weather for children under the 


age of 5 is 32 % (mean) and 30.5 % (median) of the total skin surface, respectively. Taking 


into account a total body surface of approximately 0.66 m
2
 (children, age 3 - < 4), the 


uncovered skin surface of children would be 0.21 m
2
.  


 


The mean bodyweight of an adult is assumed to be approximately 60 kg (‘realistic worst 


case’, PSD, 2008
2
). The body weight of a two to less than five-year old child is assumed to be 


16.15 kg (Banasiak et al., 2005).  


 


Calculation of the resulting systemic exposure via the dermal route should be based on the 


dermal absorption for the applied dilution (‘worst case’). 


 


The extent of spray drift and the consequent deposition depends on the plant protection 


product application rate, the particular crop being treated and the method of application. The 


higher and denser the crop, the more likely it is to capture and retain the spray droplets. 


Moreover, smaller spray droplets, for example emitted by air-assisted spray equipment, are 


more prone to drift than larger spray droplets emitted downwards onto the crop by 


conventional hydraulic spray equipment. Thus, a low field crop treated with conventional 


hydraulic spray equipment is likely to retain more spray droplets than an orchard tree crop 


treated with an air-assisted spray application technique. Measurements of spray drift 


following different crop/equipment combinations (from Rautmann et al. 2001) provide 


support for these notions. The essential drift data given as a percentage of amounts applied are 


shown in Table 1 below.  


 


For the purpose of a conservative risk assessment drift values for one application (90
th


 


percentile values) are usually applied. If exposure from more than one application must be 


taken into account (i.e. deposits caused by spray drift), the 82
nd


 percentile for twice the 


application rate should be used. This corresponds to an overall 90
th


 percentile
3
.  


 


                                                 
2
  Adults 60 kg is the 50


th
 percentile for UK 16-24 yrs females, 1995-7 Health Surveys for England, ECETOC 


(2001) 
3
  It should be noted that when the number of applications increases, the probability of deposition for each 


individual spray event decreases. This is due to the fact that the 90
th


 percentile is based on the overall 


probability of occurrence, but the probability of occurrence of drift deposit at a particular distance in a series 


of applications decreases. 


 Consideration of more than twice the application rate is not necessary if degradation on foliage of at least 


50 % can be assumed between 2 applications (exposure after multiple applications: e.g. 100 % after the 1
st
 


application, 100 % + 50 % after the 2
nd


 application, 100 % + 75 % after the 3
rd


 application, 100 % + 87.5 % 


after the 4
th


 application etc.). 
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Table 1: Percent Drift Values for Different Crops (Rautmann et al. 2001, current 


version 27.03.2006) 


Crop, Distance 10 m Percent Drift  


(1 application) 


(90
th


 percentile values) 


Percent Drift 


(2 applications) 


(82
nd


 percentile values) 


Field crops 0.29 0.24 


Fruit crops, early 11.81 9.61 


Fruit crops, late 3.60 3.11 


Grapes 1.23 1.07 


Hops 5.77 4.18 


Vegetables, ornamentals & small fruit: 


< 50 cm 


> 50 cm 


 


0.29 


1.23 


 


0.24 


1.07 


 


This guidance can also be used to assess bystanders’ and residents’ exposure after pesticide 


application in the non-professional home and allotment garden area using drift values 


published in the Federal Gazette (2003) (cf. Rautmann et al., 2001, current version 


27.03.2006). Recommended distances are 1 m for low crops and 3 m for high crops. Percent 


drift values for non-professional applications in the home and allotment garden area are given 


in Table 2. 


Table 2: Percent Drift Values for Non Professional Use in the Home and Allotment 


Garden Area 


Crop, Distance Percent Drift  


(1 application) 


(90
th


 percentile values) 


Percent Drift 


(2 applications) 


(82
nd


 percentile values) 


Low crops, e.g. bed (< 50 cm), 1 m 0.42 0.19 


High crops, e.g. trees, late, 3 m 3.53 2.12 


High crops, e.g. trees, early (≤ 2 m), 3 m 13.52 9.11 


High crops, e.g. trees, early (> 2 m), 3 m 38.09 27.75 


High crops, e.g. vegetables, berry fruits, 


ornamentals (> 50 cm), 3 m 


 


0.72 


 


0.52 


 


For direct applications on public areas (e.g. on grassland, lawn or turf) 100 % deposition has 


to be considered. 


 


The drift deposition data by Rautmann et al. (2001) cannot easily be transposed into airborne 


concentrations and consequent inhalation exposure values. Therefore, to ensure a conservative 


evaluation, available, measured inhalation exposure data for the unprotected operator during 


spray application are used for the bystander inhalation exposure estimation (Lundehn et al. 


1992). These data were based on a 6-hour spray application period and therefore require 


adjustment to a shorter bystander exposure period of 5 minutes (see above). 


 


Data are provided for vehicle-mounted application equipment types used in field and orchard 


crops as well as for hand-held application equipment types used in orchard crops. For 


calculating inhalation exposure, inhalation rates relevant for the presumed physical activity 


must be assumed. The bystander might be a jogger running alongside the treated field and an 


inhalation rate of 29 L/minute (1.74 m
3
/h) is reasonable (based on Lundehn et al. 1992). The 


inhalation rate for a child engaged in a moderate level of physical activity is assumed to be 
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16.6 L/minute (moderate activity: 1.0 m
3
/h, US EPA 2001). The geometric mean inhalation 


exposure values are given in Table 3. 


Table 3: Inhalation Exposure of Bystanders 


Crop, Application Technology Inhalation Exposure 


(mg/kg a.s./person) 


 Adults 
1)


 Children 
2)


 


Field crops, tractor-mounted (FCTM) 0.001 0.001/1.74 


High crops, tractor-mounted (HCTM) 0.018 0.018/1.74 


High crops, hand-held (HCHH) 0.300 0.300/1.74 
1)


 based on adults’ inhalation rate of 1.74 m
3
/h 


2)
 based on children’s inhalation rate of 1.0 m


3
/h for moderate activity (US EPA 2001, therefore factor 


between adults’ and children’s inhalation rate: 1.0/1.74) 


 


Active substances possessing a vapour pressure that indicates that they could volatilise after 


application could potentially give rise to vapour drift. For the assessment of short-range 


transport and deposition of pesticides in aquatic and terrestrial ecosystems specific trigger 


values for volatilisation are applied (Winkler and Koch, 2005, EVA 2.0.1). The following 


trigger values (vapour pressure at 20°C) are used to decide whether an assessment is 


necessary or not: a vapour pressure of ≥ 5 x 10
-3


 Pa for volatile substances, a vapour pressure 


between ≥ 1 x 10
-5 Pa and < 5 x 10


-3
 Pa for semi-volatile substances and a vapour pressure of 


< 1 x 10
-5


 Pa for non-volatile substances. In the interest of ensuring a conservative exposure 


evaluation, resident inhalation exposure to vapour should be calculated for semi-volatile and 


volatile active substances.  


 


A reasonable, conservative default airborne concentration of vapour drift for semi-volatile 


substances is 1 µg/m
3
 (Siebers et al. 2003). This value was derived from a study conducted in 


Germany involving measurements of airborne vapour drift of several active substances 


following application at the same rate with field ground-boom sprayers. This is about a factor 


of two higher than the highest vapour concentration (mean 0-21 h after application) measured 


in the study. However, for volatile substances measured values could be higher. 15 µg/m
3
 


could be used as a conservative default airborne concentration of vapour drift for volatile 


substances (as proposed by PSD, 2008, taken from California EPA, 1998, based on 


Chlorpyrifos). 


 


In the case of residents it is reasonable to assume that they are exposed to vapour drift from 


these substances continuously throughout day and night, i.e. that their inhalation exposure 


must be assumed to last for 24 hours. The mean adults’ daily inhalation rate is assumed to be 


16.57 m
3
/day, the mean children’s daily inhalation rate is assumed to be 8.31 m


3
/day (average 


of males and females, Allan et al. 2008). For the inhalation absorption for bystanders and 


residents a default value of 100 % is used. 


 


For children it is reasonable to assume that they experience oral exposure as well. This could 


occur through hand to mouth contact and/or object to mouth contact with residues of plant 


protection products. The procedures described by PSD (2008) - based on US EPA (2001) - are 


recommended for the calculation of hand and object to mouth transfer and the resulting oral 


exposure of children. The oral absorption should be chosen in analogy to the oral absorption 


used for setting the systemic AOEL. 
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3 Evaluation of Bystander and Resident Exposure 


3.1 Bystander Exposure Assessment 


3.1.1 Dermal Exposure Model (Spray Drift) 


 


SDEB = (AR x D x BSA x DA) / BW  
 


Where: SDEB = Systemic Exposure of Bystanders via the Dermal Route (mg/kg bw/day)  


AR  = Application Rate (mg/m
2
)  


D  = Drift (%) 


BSA = Exposed Body Surface Area (m
2
)  


DA = Dermal Absorption (%) 


BW  = Body Weight (kg/person)  


3.1.2 Inhalation Exposure Model (Spray Drift) 


 


SIEB = (IA* x AR x A x T x IA) / BW 
 


Where: SIEB = Systemic Exposure of Bystanders via the Inhalation Route 


(mg/kg bw/day)  


IA* = Specific Inhalation Exposure (mg/kg a.s. handled per day)  


AR  = Application Rate (kg a.s./ha)  


A  = Area Treated (ha/day)  


T  = Time [Duration] (min)  


IA  = Inhalation Absorption (%) 


BW  = Body Weight (kg/person)  


3.1.3 Total Systemic Exposure of Bystanders 


 


Adults and Children: SEB = SDEB + SIEB (mg/kg bw/day) 
 


Where: SEB = Systemic Exposure of Bystanders (mg/kg bw/day) 


SDEB = Systemic Dermal Exposure of Bystanders (mg/kg bw/day) 


SIEB = Systemic Inhalation Exposure of Bystanders (mg/kg bw/day)  
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3.2 Resident Exposure Assessment 


3.2.1 Dermal Exposure Model (via deposits caused by spray drift, based on PSD, 2008) 


 


SDER = (AR x D x TTR x TC x H x DA) / BW  


 
Where: SDER = Systemic Exposure of Residents via the Dermal Route (mg/kg bw/day)  


AR  = Application Rate (mg/cm
2
) 


D  = Drift (%) 
4
 


TTR = Turf Transferable Residues (%) 
5
 


TC = Transfer Coefficient (cm
2
/hour) 


6
 


H = Exposure Duration (hours) 
7
 


DA = Dermal Absorption (%) 


BW  = Body Weight (kg/person)  


3.2.2 Inhalation Exposure Model (Vapour Drift) 


 


SIER = (ACV x IR x IA) / BW 


 
Where: SIER  = Systemic Exposure of Residents via the Inhalation Route (mg/kg bw/day) 


ACV  = Airborne Concentration of Vapour (mg/m
3
) 


IR  = Inhalation Rate (m
3
/day) 


IA  = Inhalation Absorption (%) 


BW  = Body Weight (kg/person) 


                                                 
4
 If multiple applications have to be taken into account, e.g. the 82


nd
 percentile needs to be considered for twice 


the application rate. 
5
 A default value of 5 % derived from transferability studies with wet hands is recommended (US EPA, 2001). 


6
 Default values of 7300 cm


2
/hour for adults and 2600 cm


2
/hour for children are recommended (values for 2 


hours of exposure, US EPA, 2001). 
7
  A default value of 2 hours is recommended (US EPA, 2001). 
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3.2.3 Child Oral Exposure 


3.2.3.1 Children’s Hand to Mouth Transfer Exposure Model (based on PSD, 2008) 


 


SOEH = (AR x D x TTR x SE x SA x Freq x H x OA) / BW 
 


Where: SOEH = Systemic Oral Exposure via the Hand to Mouth Route (mg/kg bw/day)  


AR  = Application Rate (mg/cm
2
)  


D  = Drift (%) 
8
 


TTR = Turf Transferable Residues (%) 
9
 


SE = Saliva Extraction Factor (%) 
10


 


SA = Surface Area of Hands (cm
2
)


11
 


Freq = Frequency of Hand to Mouth (events/hour)
12


 


H = Exposure Duration (hours) 
13


 


OA = Oral Absorption (%) 


BW  = Body Weight (kg/person)  


3.2.3.2 Children’s Object to Mouth Transfer Exposure Model (based on PSD, 2008) 


 


SOEO = (AR x D x DFR x IgR x OA) / BW  
 


Where: SOEO = Systemic Oral Exposure via the Object to Mouth Route (mg/kg bw/day)  


AR  = Application Rate (mg/cm
2
)  


D  = Drift (%) 
8
 


DFR = Dislodgeable Foliar Residues (%) 
14


 


IgR = Ingestion Rate for Mouthing of Grass/Day (cm
2
) 


15
 


OA = Oral Absorption (%) 


BW  = Body Weight (kg/person)  


3.2.4 Total Systemic Exposure of Residents 


 


Adults: SER = SDER + SIER (mg/kg bw/day) 


Children: SER = SDER + SIER + SOEH + SOEO (mg/kg bw/day) 


 
Where: SER = Systemic Exposure of Residents (mg/kg bw/day) 


SDER = Systemic Dermal Exposure of Residents (mg/kg bw/day) 


SIER = Systemic Inhalation Exposure of Residents (mg/kg bw/day)  


SOEH = Systemic Oral Exposure via the Hand to Mouth Route (mg/kg bw/day) 


SOEO = Systemic Oral Exposure via the Object to Mouth Route (mg/kg bw/day) 


                                                 
8
 If multiple applications have to be taken into account, e.g. the 82


nd
 percentile needs to be considered for twice 


the application rate. 
9
 A default value of 5 % derived from transferability studies with wet hands is recommended (US EPA, 2001). 


10
 A default value of 50 % is recommended (US EPA, 2001). 


11
 The assumption used here is that 20 cm


2
 of skin area is contacted each time a child puts a hand in his or her 


mouth (US EPA, 2001). 
12


 For short term exposures the value of 20 events/hour is recommended, this is the 90
th


 percentile of 


observations ranging from 0 to 70 events/hour (US EPA, 2001). 
13


 A default value of 2 hours is recommended (US EPA, 2001). 
14


 A default value of 20 % transferability for object to mouth assessments is recommended (US EPA, 2001). 
15


 A default value of 25 cm
2
 of grass/day is recommended (US EPA, 2001). 
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4 Example Calculations of Bystander and Resident Exposure 


 


Default values for bystander and resident exposure estimation are given in Table 4. 


Table 4: Default Values for Exposure Estimation 


  Adults Children 


BW  Body weight (kg/person)  60.0 16.15 


IA  Inhalation absorption (%)  100 


OA  Oral absorption (%)  100 


Bystander Exposure 


BSA Exposed body surface area (m
2
)  1.0 0.21 


IA* Specific inhalation exposure (mg/kg a.s. handled per day) 


Field crop, tractor-mounted 


High crop, tractor-mounted 


High crop, hand-held 


 


0.001 


0.018 


0.300 


 


0.001/1.74 


0.018/1.74 


0.300/1.74 


A  Area treated (ha/day)  


Professional use: 


Field crop, tractor-mounted 


High crop, tractor-mounted 


High crop, hand-held 


Home and allotment garden use: 


 


 


20 


8 


1 


0.05
16


 


T  Time [Duration of Bystander Exposure] (min)  5 


Resident Exposure 


TTR Turf-transferable residues (%)  5 


TC Transfer coefficient (cm
2
/hour)  7300 2600 


H Exposure duration (hours)  2 


ACV  Airborne concentration of vapour (mg/m
3
) 


Semi-volatile, vapour pressure between 10
-5 


Pa and < 5 x 10
-3 


Pa 


Volatile, vapour pressure ≥ 5 x 10
-3 


Pa 


 


0.001 


0.015 


IR  Inhalation rate for resident exposure (m
3
/day) 16.57 8.31 


SE Saliva extraction factor (%)   50 


SA Surface area of hands (cm
2
)  20 


Freq Frequency of hand to mouth (events/hour)  20 


DFR Dislodgeable foliar residues (%)   20 


IgR Ingestion rate for mouthing of grass/day (cm
2
)   25 


 


Assumed values applicable to example calculations are given in Table 5.  


                                                 
16


 Nachrichtenblatt Deutscher Pflanzenschutzdienst (1999) 
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Table 5: Assumed Values for Example Calculations 


AR  Application rate (kg a.s./ha)  


 (mg/m
2
) 


 (mg/cm
2
) 


1.0 


100 


0.01 


DA  Dermal absorption (%)  10 


D Drift (%) 


Professional use: 


Field crops (10 m distance) 


High crops, fruit crops, late (10 m distance) 


Home and allotment garden use: 


High crops, trees, late (3 m distance) 


 


 


0.29 


3.60 


 


3.53 


AOEL Acceptable Operator Exposure Level (mg/kg bw/day) 0.1 


Results of example calculations, absorbed dose and percent AOEL are given in Table 6 for 


the bystander and in Table 7 for the resident. 


Table 6: Summary of Example Calculations and Risk Assessment for Bystanders 


Example 1:  Adult bystander of field crop application (tractor-mounted) 


Dermal exposure, absorbed dose: 


Inhalation exposure, absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.000483 


0.000005 


0.000488 


0.5 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


Example 2:  Child bystander of field crop application (tractor-mounted) 


Dermal exposure, absorbed dose: 


Inhalation exposure, absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.000377 


0.000010 


0.000387 


0.4 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


Example 3:  Adult bystander of high crop application (hand-held) 


Dermal exposure, absorbed dose: 


Inhalation exposure, absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.006000 


0.000069 


0.006069 


6.1 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


Example 4:  Child bystander of high crop application (hand-held) 


Dermal exposure, absorbed dose: 


Inhalation exposure, absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.004681 


0.000148 


0.004829 


4.8 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


Example 5:  Adult bystander of home and allotment garden application (based on high 


crop, hand-held) 


Dermal exposure, absorbed dose: 


Inhalation exposure, absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.005883 


0.000004 


0.005887 


5.9 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


Example 6:  Child bystander of home and allotment garden application (based on high 


crop, hand-held) 


Dermal exposure, absorbed dose: 


Inhalation exposure, absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.004590 


0.000007 


0.004598 


4.6 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


For detailed calculations please refer to Appendix I 
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Table 7: Summary of Example Calculations and Risk Assessment for Residents 


Example 1:  Adult resident exposure after application in high crops 


Dermal exposure, absorbed dose: 


Inhalation exposure (vapour), absorbed dose: 


Total systemic exposure: 


% of AOEL: 


0.000438 


0.000276 


0.000714 


0.7 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


Example 2:  Child resident exposure after application in high crops 


Dermal exposure, absorbed dose: 


Inhalation exposure (vapour), absorbed dose: 


Oral exposure (hand-to-mouth), abs. dose: 


Oral exposure (object-to-mouth), abs. dose: 


Total systemic exposure: 


% of AOEL: 


0.000580 


0.000515 


0.000446 


0.000112 


0.001651 


1.7 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


mg/kg bw/day 


For detailed calculations please refer to Appendix II 


5 Risk Management and Risk Refinement for Bystander and Resident Exposure 


Assessment 


Member States must evaluate the possibility of exposure of other sub-populations (e.g. 


bystanders exposed after the application of the plant protection product) under the proposed 


conditions of use. This evaluation will take into consideration especially the 


toxicological studies on the active substance and the results of the 


evaluation thereof, including the acceptable operator exposure level (AOEL) 


(91/414/EEC). 


The AOEL is typically based on the most sensitive species from short-term toxicity studies 


(e.g. a 90-day study or occasionally a 1-year dog study) and using a default uncertainty factor 


of 100 for extrapolation from toxicity data to the exposed human population (cf. Draft 


Guidance for the setting and application of acceptable operator exposure levels, 2006). 


Therefore, the assessment of the risk of adverse health effects for bystanders or residents 


using the (AOEL) is considered to be conservative. 


5.1 Risk Management Measures 


 


Drift is considered to be the main source of bystander and resident exposure to plant 


protection products. In Germany great efforts have been made to reduce drift. Therefore 


sprayers were tested for their drift-reducing ability in relation to the German basic drift values 


which were determined on the basis of more than 180 drift trials with conventional sprayers. 


A classification system with classes of at least 50 %, 75 % or 90 % drift reduction has been 


introduced. Sprayers that meet the requirements of the German guideline are given in the list 


of drift reducing sprayers (cf. Rautmann, 2004). Nearly all of the listed sprayers are equipped 


with air induction nozzles to produce large droplets. In orchards and hops additional measures 


were necessary to achieve the reduced drift. In addition to the basic drift values there are 


different values for the drift reduction classes in various crops and growth stages (cf. Table 8). 
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Table 8: Drift Reduction Classes 


Ground sediments in % of the application rate calculated on the basis of the median values 


Distance 


(m) 


Field crops Fruit crops,  


early stages 


Fruit crops,  


late stages 


Grapes Hops 


 50% 75% 90% 50% 75% 90% 50% 75% 90% 50% 75% 90% 50% 75% 90% 


10 0.05 0.03 0.01 3.03 1.52 0.61 0.798 0.399 0.160 0.38 0.19 0.08 1.46 0.73 0.29 


 


Further risk management measures could be discussed on a case-by-case basis for defined 


substances or situations, if necessary (e.g. other drift reducing measures, different type of 


formulation). 


5.2 Risk Refinement Measures 


 


Bystander and resident exposure can be evaluated within a tiered approach, moving from 


conservative modelling at tier 1 to higher tiers that involve the use of actual data or generating 


data under actual conditions of bystander and resident exposure.  


 


A tiered approach was also proposed by the Bystander Working Group of the EUROPOEM II 


project (Gilbert et al., 2002). Tier 1 of this approach involved the assumption that exposure of 


the bystander is equivalent to that of the unprotected operator, excluding any contribution 


from the mixing and loading phase, i.e. using data from the application phase of a suitable 


generic model. According to current European regulatory practices this is now considered to 


be unacceptable and so it will not be considered in this paper. 


 


However, several default values are applied in this guidance paper for bystander and resident 


exposure assessment. This is especially true for inhalation exposure values (e.g. inhalation 


absorption, airborne concentration of vapour). Default values are also used in the assessment 


of dermal exposure (e.g. dislodgeable foliar residues). These could be refined with actual 


measured values for the active substance under consideration. It is recommended that further 


risk refinement measures or actual measurements should be discussed with the competent 


authority on a case-by-case basis for defined substances or situations, if necessary. 


6 Conclusion 


 


The procedures for exposure evaluation of individuals in the vicinity of, but not professionally 


associated with plant protection product applications described in this guidance paper will be 


applied to bystanders and residents (including children) within the scope of the authorisation 


process of plant protection products in Germany. Moreover this guidance paper might be a 


useful contribution to the overall development of a Europe-wide, harmonised approach to 


bystander and resident exposure assessment. 
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Appendix I 


Detailed Example Calculations for Bystander Exposure, Absorbed Dose and % of 


Systemic AOEL 


Adults Children 


Bystander of field crop application (tractor-mounted) 


Dermal exposure: 


SDEB = (AR x D x BSA x DA) / BW 


(100 x 0.29% x 1.0 x 10%) / 60 


Dermal exposure: 


SDEB = (AR x D x BSA x DA) / BW 


(100 x 0.29% x 0.21 x 10%) / 16.15 


Absorbed dose: 0.000483 mg/kg bw/day Absorbed dose: 0.000377 mg/kg bw/day 


Inhalation exposure: 


SIEB = (IA* x AR x A x T x IA) / BW 


(0.001 x 1.0 x 20 x 5/360 x 100%) / 60 


Inhalation exposure: 


SIEB = (IA* x AR x A x T x IA) / BW 


(0.001/1.74 x 1.0 x 20 x 5/360 x 100%) / 16.15 


Absorbed dose: 0.000005 mg/kg bw/day Absorbed dose: 0.000010 mg/kg bw/day  


Total systemic exposure: 


SEB = SDEB + SIEB 


Total systemic exposure: 


SEB = SDEB + SIEB 


Total absorbed dose: 0.000488 mg/kg bw/day Total absorbed dose: 0.000387 mg/kg bw/day  


% of AOEL: 0.5  % of AOEL: 0.4  


Bystander of high crop application (hand-held) 


Dermal exposure: 


SDEB = (AR x D x BSA x DA) / BW 


(100 x 3.6% x 1.0 x 10%) / 60 


Dermal exposure: 


SDEB = (AR x D x BSA x DA) / BW 


(100 x 3.6% x 0.21 x 10%) / 16.15 


Absorbed dose: 0.006000 mg/kg bw/day Absorbed dose: 0.004681 mg/kg bw/day 


Inhalation exposure: 


SIEB = (IA* x AR x A x T x IA) / BW 


(0.300 x 1.0 x 1.0 x 5/360 x 100%) / 60 


Inhalation exposure: 


SIEB = (IA* x AR x A x T x IA) / BW 


(0.300/1.74 x 1.0 x 1.0 x 5/360 x 100%) / 16.15 


Absorbed dose: 0.000069 mg/kg bw/day Absorbed dose: 0.000148 mg/kg bw/day  


Total systemic exposure: 


SEB = SDEB + SIEB 


Total systemic exposure: 


SEB = SDEB + SIEB 


Total absorbed dose: 0.006069 mg/kg bw/day Total absorbed dose: 0.004829 mg/kg bw/day 


% of AOEL: 6.1  % of AOEL: 4.8  


Bystander of home and allotment garden high crop application (hand-held) 


Dermal exposure: 


SDEB = (AR x D x BSA x DA) / BW 


(100 x 3.53% x 1.0 x 10%) / 60 


Dermal exposure: 


SDEB = (AR x D x BSA x DA) / BW 


(100 x 3.53% x 0.21 x 10%) / 16.15 


Absorbed dose: 0.0058833 mg/kg bw/day Absorbed dose: 0.0045901 mg/kg bw/day 


Inhalation exposure: 


SIEB = (IA* x AR x A x T x IA) / BW 


(0.300 x 1.0 x 0.05 x 5/360 x 100%) / 60 


Inhalation exposure: 


SIEB = (IA* x AR x A x T x IA) / BW 


(0.300/1.74 x 1.0 x 0.05 x 5/360 x 100%) / 16.15 


Absorbed dose: 0.0000035 mg/kg bw/day Absorbed dose: 0.0000074 mg/kg bw/day 


Total systemic exposure: 


SEB = SDEB + SIEB 


Total systemic exposure: 


SEB = SDEB + SIEB 


Total absorbed dose: 0.005887 mg/kg bw/day Total absorbed dose: 0.004598 mg/kg bw/day 


% of AOEL: 5.9  % of AOEL: 4.6  
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Appendix II 


Detailed Example Calculations for Resident Exposure, Absorbed Dose and % of 


Systemic AOEL 


Adults Children 


Residents: Dermal exposure after application in high crops (via deposits caused by spray drift) 


SDER = (AR x D x TTR x TC x H x DA) / BW 


(0.01 x 3.6% x 5% x 7300 x 2 x 10%) / 60 


SDER = (AR x D x TTR x TC x H x DA) / BW 


(0.01 x 3.6% x 5% x 2600 x 2 x 10%) / 16.15 


Absorbed dose: 0.000438 mg/kg bw/d Absorbed dose: 0.0005796 mg/kg bw/d 


Residents: Inhalation exposure to vapour (semi volatile substance) 


SIER = (ACV x IR x IA) / 1000 x BW 


(0.001 x 16.57 x 100%) / 60 


SIER = (ACV x IR x IA) / BW 


(0.001 x 8.31 x 100%) / 16.15 


Absorbed dose: 0.000276 mg/kg bw/d Absorbed dose: 0.0005146 mg/kg bw/d 


  


Residents: Oral exposure  


(Hand to mouth transfer) 


SOEH =  


(AR x D x TTR x SE x SA x Freq x H x OA) / BW 


(0.01 x 3.6% x 5% x 50% x 20 x 20 x 2 x 100%) / 


16.15 


Absorbed dose 0.0004458 mg/kg bw/d 


Residents: Oral exposure  


(Object to mouth transfer) 


SOEO = (AR x D x DFR x IgR x OA) / BW 


(0.01 x 3.6% x 20% x 25 x 100%) / 16.15 


Absorbed dose 0.0001115 mg/kg bw/d 


Total systemic exposure:  Total systemic exposure: 


SER = SDER + SIER SER = SDER + SIER + SOEH + SOEO 


Total absorbed dose: 0.000714 mg/kg bw/d Total absorbed dose: 0.001651 mg/kg bw/d 


% of AOEL: 0.7  % of AOEL: 1.7  
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