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ENV 248: PT 18 – Outdoor large scale spraying scenario 
[bookmark: _Hlk103933484][bookmark: _Hlk93064436]Note: This document was agreed at WGII2022 - Item 8-4. It is based on a revision of the document AHEE-6_AP4-4 presented at AHEE-6 following the comments and conclusions made during the AHEE-6 meeting. Annex to this document contains a picklist for drift values prepared by DE. 

Background
Considering recent discussions on some cases as well as the development of the pollinators guidance for biocides, it was identified there is a need to formalise the outdoor large scale spraying (sometimes called space spraying) scenario which is referred to in ESD PT 18 for household and professional uses on page 19 in the context of combatting mosquitoes (see the respective excerpt from the ESD PT 18 in the Annex).
Ecosystem impact of outdoor large-scale spraying
Concerning the applicability and relevance of the scenario for the overall environmental risk assessment of such biocide applications it is important to note that the risk characterisation based on the outdoor large scale spraying scenario and only selected test organisms is not adequate to evaluate the effects on the protection goals ecosystem and biodiversity. Due to the large-scale, open and broad application of relevant products into the environment in combination with unspecific insecticidal modes of action of the active substances in the products, adverse effects on non-target arthropods, ecosystems and/or biodiversity must be assumed. This holds especially true, considering that active substances are proven to be highly effective against the expelled target organism(s), but are also used in other products with other target organisms. Even active substances with a very specific mode of action are at least effective against insects of the same order. Therefore, such uses should be regarded as not safe by definition. 
Consequently, the environmental risk assessment of relevant products and applications should be based (I) on a quantitative risk assessment based on the ‘outdoor large scale spraying’ scenario (to determine, for instance, distances to surface waters during the application) as well as (II) on a holistic qualitative risk assessment for the environment, taking into account adverse effects on co-occurring non-target organisms, biodiversity and ecosystems in treated areas. Depending on the specific product and applications, aspects to be considered in a qualitative risk assessment are e.g. the mode of action of the active substance, biology of the target and non-target species, time of biocidal product application, analysis of infestation and alternative control measures. This allows to define clear preconditions for the application of relevant products in case of product authorisation and the assignment of necessary precautionary instructions for use and risk mitigation measures in order to reduce the adverse effects on the environment as much as possible.
Outdoor large scale spraying
The following scenario describes the use of insecticides in outdoor large scale spraying of amenity areas and woodlands. Such outdoor spray application is intended e. g.  against target flies, mosquitoes or processionary moth. Vector control treatment (e.g. of mosquitos) is however not covered by this emission scenario. 
The treatment can be performed by professionals using either aerial or ground equipment. This scenario considers either single application or a multiple application during the year. Additionally, it is assumed that large scale spraying may be repeated annually. In line with sludge or manure application on soil a reference period of 10 years is used[footnoteRef:2]. Direct application of insecticides on surface water is not covered by this scenario. Nevertheless, as forests may include areas of open surface water (i.e. rivers and streams), it is assumed that drift to such water bodies may occur during application.  [2:  Calculations for 10 consecutive years may be less relevant for highly toxic substances and substances with very short half-life.] 

This application is considered to result in emission to soil and surface water as primary receiving compartments, where surface water is considered relevant due to the spray drift.[footnoteRef:3] The surface water body (ditch, static) is assumed to be next to the treated area, 100 m long by 1 m wide, with 30 cm water overlying a sediment layer.  [3:  Given that applications will be made during the summer to the developing and well-established foliage of coniferous and deciduous trees in forests and amenity areas, it is considered that drainage and run-off will be minimal and spray deposition and drift will be the most relevant routes of exposure. Where relevant exposure due to drainage and run-off may also need to be assessed.] 

Mixing and loading step is not covered by this document but where relevant should be done in line with other outdoor uses in accordance with ESD PT 18.

Table 1	Emission scenario for outdoor large scale spraying 
	Parameters
	Symbol
	Value
	Unit
	Origin

	Input

	Quantity of active substance applied per hectare (application rate)
	Qa.i
	
	[g/ha]
	S

	Number of applications during the fly/mosquito season
	Nappl
	
	[-]
	S

	Application interval
	Tint
	
	[d]
	S

	Interval between annual set of applications
	TintY
	365
	[d]
	D

	Number of years of repeated application of the product 
	N
	10
	[-]
	D

	Initial assessment period
	Tep1
	30
	[d]
	D

	Soil depth
	DEPTHsoil
	0.1
	[m]
	D

	First order rate constant for removal from top soil[footnoteRef:4] [4:  The overall removal rate constant covering volatilisation, leaching and biodegradation in soil. ] 

	k
	
	[d-1]
	S

	Bulk density of wet soil
	RHOsoil
	1 700
	[kgwwt.m-3]
	D

	Fraction intercepted by crop
	FINT
	0
	[-]
	D

	Spray drift (single application)
	D1
	
	[%]
	D, see  Annex 2

	Spray drift (multiple application)
	DN
	
	[%]
	D, see  Annex 2

	Water depth
	DEPTHwater
	0.3
	[m]
	D

	First order rate constant for removal from water[footnoteRef:5] [5:  DT50 value for the whole system from water-sediment studies or the DT50 value from aquatic degradation studies should be used (Ref. TAB entry ENV 209 Version 1).] 

	k
	
	[d-1]
	S

	Output

	SOIL

	One application in a year

	Initial concentration of the active substance in soil, immediately after one application event, degradation not taken into account
	PECsoil_ini_1
	
	[mg.kgwwt-1]
	O

	Initial concentration of the active substance in soil, immediately after the last application after ten consecutive years, taking degradation into account
	PECsoil_ini10_deg_1
	
	[mg.kgwwt-1]
	O

	Time weighted average concentration of the active substance in soil, during 30 days after the last application after ten consecutive years, taking degradation into account
	PECsoil_twa10_deg_1
	
	[mg.kgwwt-1]
	O

	Multiple applications in a year:

	Initial concentration of the active substance in soil, immediately after a number of application events in a year, taking degradation into account
	PECsoil_ini_deg_Nappl
	
	[mg.kgwwt-1]
	O

	Initial concentration of the active substance in soil, immediately after the last of number of applications per year, after ten consecutive years, taking degradation into account
	PECsoil_ini10_deg_Nappl
	
	[mg.kgwwt-1]
	O

	Time weighted average concentration of the active substance in soil, during 30 days after the last of number of applications per year after ten consecutive years, taking degradation into account
	PECsoil_twa10_deg_Nappl
	
	[mg.kgwwt-1]
	O

	WATER

	One application in a year:

	Initial concentration of the active substance in surface water, after one application event, degradation not taken into account
	PECsw_ini_1
	
	[ug.L-1]
	O

	Initial concentration of the active substance in surface water, immediately after the last application after ten consecutive years, taking degradation into account
	PECsw_ini10_deg_1
	
	[ug.L-1]
	O

	Multiple applications in a year:

	Initial concentration of the active substance in surface water, immediately after a number of application events in a year, taking degradation into account
	PECsw_ini_Nappl
	
	[ug.L-1]
	O

	Initial concentration of the active substance in surface water, immediately after the last of number of applications per year, after ten consecutive years, taking degradation into account
	PECsw_ini10_deg_Nappl
	
	[ug.L-1]
	O



SOIL[footnoteRef:6]  [6:  In accordance with FOCUS Guidance - Soil persistence models and EU registration. Note that EFSA is preparing new soil guidance expected to be available in early 2022.] 

The end calculations provide respective PEC initial or PEC TWA that should be used in the risk assessment for soil depending on whether PNEC initial or PNEC TWA is available.
Single application 
Intermediate results 
Initial concentration of the active substance in soil, immediately after one application event, degradation not taken into account:
PECsoil_ini_1 = Qa.i. * 103 * (1-FINT) /104 / (DEPTHsoil *RHOsoil)	[mg.kgwwt-1]

End calculations: 
Initial concentration of the active substance in soil, immediately after the last application   after ten consecutive years, taking degradation into account
PECsoil_ini10_deg_1 = PECsoil_ini_1 * (1-e-k * TintY * N) / (1-e-k * 365) 		[mg.kgwwt-1]

Time weighted average concentration of the active substance in soil, during 30 days after the last application after ten consecutive years, taking degradation into account
PECsoil_twa10_deg_1 = PECsoil_ini10_deg_1 * (1 - e-k * Tep1) / (k * 30)	[mg.kgwwt-1]

Multiple applications in a year
Intermediate results 
Initial concentration of the active substance in soil, immediately after a number of application events in a year, taking degradation into account
[bookmark: _Hlk92976494]PECsoil_ini_deg_Nappl = PECsoil_ini_1 * (1-e-k * Tint*Nappl) / (1-e-k * Tint)	[mg.kgwwt-1]

End calculations: 
Initial concentration of the active substance in soil, immediately after the last of number of applications per year, after ten consecutive years, taking degradation into account
PECsoil_ini10_deg_Nappl = PECsoil_ini_deg_Nappl * (1-e-k * TintY * N) / (1-e-k * 365) 	[mg.kgwwt-1]

Time weighted average concentration of the active substance in soil, during 30 days after the last of number of applications per year after ten consecutive years, taking degradation into account
PECsoil_twa10_deg_ Nappl = PECsoil_ini10_deg_ Nappl * (1 - e-k * Ep1) / (k * 30)	[mg.kgwwt-1]


WATER 
The end calculations provide the PEC initial that should be used in the risk assessment for aquatic compartment. 
Single application 
Intermediate results 
Initial concentration of the active substance in surface water, after one application event, degradation not taken into account:
PECsw_ini_1 = Qa.i. * D1 / (DEPTHwater * 103)			 	[ug/l]

End calculations: 
Initial concentration of the active substance in surface water, immediately after the last application after ten consecutive years, taking degradation into account
PECsw_ini10_deg_1 = PECsw_ini_1 * (1-e-k * 365*10) / (1-e-k * TintY) 			[ug/l]

Multiple applications in a year
Intermediate results 
Initial concentration of the active substance in surface water, immediately after a number of application events in a year, taking degradation into account
PECsw_ini_deg_Nappl = PECsw_ini_1 * (1-e-k * Tint * Nappl) / (1-e-k * Tint)		[ug/l]
(PECini for the input into the above equation needs to be recalculated with DN)

End calculations: 
Initial concentration of the active substance in surface water, immediately after the last of number of applications per year, after ten consecutive years, taking degradation into account
PECsw_ini10_deg_Nappl = PECsw_ini_deg-Nappl * (1-e-k * TintY * N) / (1-e-k * 365) 	[ug/l]

To derive PECsediment, Biocides Guidance Volume IV Part B+ C (2017) should be followed. Note also relevant considerations provided in the document AHEE-6_AP4-7 (Calculation of PECsediment in a ditch: explanation and comparison of three different methods).

Groundwater assessment
PECgroundwater values should initially be calculated as PECsoil,porewater values.  The PECsoil,porewater values are calculated from PECsoil initial (in case of multiple applications after last application) as first Tier assessment.[footnoteRef:7] [7:  Ref: TAB ENV 237, version 1] 

[bookmark: _Hlk530482656][bookmark: _Hlk530482742]If with this approach the active substance or its metabolites show an unacceptable risk, higher tier modelling should be carried out using FOCUS PEARL. For the FOCUS PEARL modelling, interception rate of 0% should be applied in line with the default value agreed for biocides for groundwater assessment. 
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Annex 1 Excerpt from ESD PT 18
ESD PT 18 Emission Scenario Document for Insecticides, Acaricides and products to control other arthropods for household and professional uses, p. 19
2.1.5 Mosquitoes 
Adult females feed on the blood of humans and other animals. They generally live in quiet areas that are humid and where there is no draught and the females lay single eggs onto the surface of a body of water. Many species can cause irritation and/or infection at site of the puncture wound. Furthermore some mosquito species act as vectors for pathogenic bacteria and viruses and are responsible for the transmission of malaria, yellow fever, Dengue fever and encephalitis. Over the world 500 million people suffer from malaria and 1 to 3 million die each year from this disease. Considering the number of deaths attributed to mosquito causes, it is considered one of the most dangerous animals in the world. Uses of insecticides specific of vector control include: 
• Outdoor large scale spraying. 
Treatment of natural water bodies to control mosquito larvae may be operated on large scale by fixed-wing aircraft or helicopters. No scenario will be developed in this document for such application as scenarios, that can easily be adapted, are already available (e.g. AgDrift (Teske et al. 2002)…). 
Depending on the structure of the landscape, mosquito control may also be performed from the edge of a water body, using standard truck-mounted mosquito abatement equipment. The development of mosquito larvae can also occur in storm water treatment devices. In California, mosquito larvicides are applied using hand-held equipment at small sites and with backpack or truck-mounted high-pressure sprayers at large sites (Metzger 2004). The effective swath width of most backpack or truck-mounted larvicide sprayers is approximately 6 m on a windless day. As the product directly enters the water compartment, further scenario development is needed in order to assess the risk. In the meantime, scenarios available for the exposure assessment of plant protection products for crops grown in water (e.g. rice) can be adapted and used for this application. Treatments of the air compartment, in order to eradicate the adult forms are not considered as routine treatment. The use of insecticide sprays or outdoor foggers for control of adult mosquitoes may only provide a temporary reduction of the adult population and should be restricted to situations where the protection of human health is required.


Annex 2 Picklist of drift values for outdoor large scale spraying 


Background
In 2016, the UBA R&D project “Reduction of drift in spray application/nebulization of biocides – derivation of risk measures and device requirements” started, primarily investigating the drift of b.p. during their application with different application techniques. The final report of this first project was published online in May 2020 (Link). Data from these trials were used to derive the drift values for the following picklist in dependence to the corresponding application technique (focus on biocidal treatment against the oak processionary moth).
Currently, a subsequent research project is ongoing, testing further application techniques for relevant biocidal product applications, different types of nozzles and effects of possible RMM (e.g. spray shield). The final report is expected for 2023 but for first trials results are already available and are also included in the picklist. In addition, further results on helicopter spraying applications at the forest edge are expected for this year (2022). As soon as further drift values are available, they can be adopted by the AHEE/WG ENV and the list can be supplemented as well.

Picklist
According to AHEE 6 decision, the highest drift value provided by Rautmann et. al. should be used as default (see “Tabelle der Abdrifteckwerte” under the tab “Abdrifteckwerte” in the website linked here, in German only). These drift values have been determined on the basis of experimental data for the evaluation of plant protection products and have been derived accordingly for the usual application techniques and areas of use of these products. They can thus only be seen as substitutes with a very high level of uncertainty regarding their transferability to the application of biocides. The highest value was derived for “trees (early stage, > 2m)” and amounts to 38.09 %. Since this value will be used as a general default in case of the assessment of biocides, it remains unchanged over distance from application site and can only be overwritten by experimentally derived drift values considering the relevant field of use of b.p. (i.e. application site), application method and technique (device) under assessment. Thus, besides the values already presented below for several ways of application for the treatment against the oak processionary moth, the applicants are always invited to provide further specific, experimentally determined data. If new data is submitted, it should always be discussed in frame of the AHEE/WG ENV.
Default drift value (remains unchanged over the distance):
38.09 %

From the above-mentioned R&D project, values are available for different application techniques and field of uses in treatment against the oak processionary moth (Table 2).
[bookmark: _Ref91059703]Table 2 Available values for biocidal control of oak processionary moth
	Application technique
	Field of use

	
	Solitary tree
	Avenue
	Forest edge

	Cannon sprayer (pneumatic)
	
	
	

	Cannon sprayer (hydraulic)
	
	
	

	Helicopter
	
	
	

	Motorised sprayer in combination with a lifting platform
	
	
	



Since the drift values are needed for refinement of PECsurface water and the imposition of specific distance conditions but not for the refinement of PECsoil, the drift values at 5 m has to be used as a first starting point in case of the biocidal control of the oak processionary moth[footnoteRef:8]. If no unacceptable risks for the aquatic environment are shown at a distance of 5 m, then no further calculations are needed. It was decided to show only the drift values but not the related regression equations to avoid unrealistic or poorly realisable impositions of specific distance conditions. Therefore, if further calculations for refinement of PECsurface water should be necessary due to unacceptable risks to the aquatic environment, these should always be made on the basis of fixed intervals (10 m, 15 m, 20 m, 30 m). Moreover, refinement beyond a distance of 30 m should not be done, again in order to allocate RMMs only to a reasonable and feasible extent. [8:  The value of 5 m is chosen in accordance to the Julius-Kühn-Institute (JKI) test guideline “7-1.5 Measurement of direct drift from outdoor applications of liquid PPP” (April 2013), annex 5 “Helicopter treatments in forests”. The lowest reasonable drift value is dependent on the treated area (e.g. trees, crops etc) and the equpiment used. In 5 m distance, it can be assumed in case of helicopter treatment in forests, that drift is the only emission pathway. Closer to the treated area, also other aspects that depend on the individual spraying application during the experiment could playing a role, like e.g. overspray. According to our research partner, the lowest reasonable value in case of biocidal treatment against the OPM is 5 m for all tested application techniques (helicoper, connon spayer, motorised spayer + lifting platform) and the intended field of use (solitary tree, avenue and forest edge).] 


Biocidal control of oak processionary moths (OPM)
The currently available drift values for the treatment against OPM in dependence of the application technique and the field of use are displayed in Table 3. In case of treatments with techniques for which several drift values are available for specific device configurations (e.g. cannon sprayer at avenue), starting point for the environmental exposure assessment is the highest 5 m drift value as a worst case. For example, for the case of cannon sprayers used for the treatment in avenues, this would be the drift value derived for hydraulic cannon sprayer. If no unacceptable risks are calculated, no further restrictions are necessary. In case that unacceptable risks are identified for the worst case, either appropriate specific distance requirements should be imposed or further conditions should be laid down for a.s. approval/ b.p. authorisation (restriction for example to pneumatic cannon sprayers). The admissibility must of course be proven by the corresponding calculations using the specific drift values (see Table 3).
Experiments within the scope of R&D show that there are also nozzles with drift-reducing potential. However, there is no corresponding list, such as is kept for equipment for the application of PPPs, which would allow a general classification of nozzles with the respective tested equipment into different drift-reducing categories. Since there is currently no such listing within the framework of biocides assessment and since no specific nozzles can be specified in the authorisation requirements, it is accordingly not yet possible to calculate a refinement on the basis of drift-reducing nozzle properties.

[bookmark: _Ref91059733]Table 3 Drift values for the biocidal treatment against the oak processionary moth in dependence of the application technique and the field of use based on the 90th percentile
	
	Basic drift values derived from the measured drift values by different trial area and technique [%] based on the 90th percentile

	
	Solitary tree
	Avenue
	Forest edge

	Distance (m)
	Cannon sprayer (pneumatic)*
	Motorised sprayer in combination with a lifting platform
	Cannon sprayer (hydraulic)
	Cannon sprayer (pneumatic)
	Helicopter
	Cannon sprayer (pneumatic)

	5
	4.29
	5.32
	20.24
	14.91
	18.98
	23.41**

	10
	3.32
	3.94
	14.85
	12.46
	14.56
	23.41**

	15
	2.58
	2.92
	10.89
	10.40
	11.17
	23.41**

	20
	2.00
	2.16
	7.99
	8.69
	8.57
	23.41**

	30
	1.20
	1.19
	4.30
	6.06
	5.04
	17.61


* Basic drift values were based on maximum values (for the reasoning, please see the final report, Mai 2020).
** Maximum value in the distance range 5 to 20 m of the 90th percentile is used for basic drift values (for the reasoning, please see the final report, May 2020).

[bookmark: _Hlk92892632][bookmark: _Ref108170036]The values presented here are only applicable to single applications. If multiple applications per year had to be considered for treatment against the OPM, the picklist would have to be adjusted, since the values shown are based on the 90th percentile. For subsequent applications drift values derived from other percentiles would be decisive, which need to be further discussed and adopted[footnoteRef:9].
Furthermore, the drift values shown here were generated by experiments on deciduous trees/ in deciduous forests. Therefore, the data cannot be used for the control of other moth species (such as the pine processionary moth), as these occur in coniferous trees/coniferous forests. [9:  Example: For each single application, the 90th percentile has to be considered. This results in the following for two individual applications: 0.9×0.9=0.81  the basis for the drift values in case of two applications is the 81th percentile; in case of three individual applications the 72th percentile is the basis for the drift values, etc.] 
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