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Preface
In the near future the zonal evaluation and authorisation of Plant Protection Products will be implemented. Currently,
in the Netherlands and in other countries, national specific drift deposition data of plant protection products are used
for the authorisation of PPP. The background of differences in drift deposition needs to be clarified to achieve further
harmonisation. Furthermore, the methodology of the implementation/efficiency of different drift reducing measures
needs to be harmonised. The Dutch Ministry of Economic Affairs, Agriculture and Innovation intends to initiate steps
in that direction and therefore organised an international workshop (expert meeting) on 1 and 2 December 2010 in
Wageningen, the Netherlands. This report gives a summary of the outcome of the workshop. The organisation of the
workshop would like to thank Her de Heer of the Dutch Ministry of Economic Affairs, Agriculture and Innovation as
initiator and chairman of the workshop. Furthermore we would like to thank all participants for the transparency and
fruitful discussions during the workshop.
And thanks to Ben Verwijs (Plant Research International, part of Wageningen UR) for preparing the end version of this
document.

2

3

1.

Introduction

In the near future the zonal evaluation and authorisation of Plant Protection Products (PPP) will be implemented. This
means that the risk assessment methodologies need to be further harmonised and that Member States will be more
restricted in their actions to deviate with their methodology of authorisation. However specific national risk reducing
measures may still be in place. Thus, evaluation and authorisation methodologies need to be harmonised as far as
possible to prevent double (extra) work between Member States.

Problem
Currently, in the Netherlands and in other countries, national specific drift deposition data of plant protection
products are used for the authorisation of PPP. The background of differences in drift deposition needs to be
clarified to achieve further harmonisation. Furthermore, the methodology of the implementation and efficiency of
different drift reducing measures needs to be harmonised. The new Dutch Ministry of Economic Affairs, Agriculture
and Innovation intends to initiate steps in that direction and therefore organised an international workshop (expert
meeting) on 1 and 2 December 2010 in Wageningen, the Netherlands.

Objective
The aim of the workshop was to address the harmonisation of drift and drift reducing methodologies for evaluation
and authorisation of plant protection products.

Approach
The workshop was organised to address the scientific information on the drift issues and the evaluation/
authorisation procedures. Therefore representatives from research and assessment agencies of invited Member
States were asked to present their scientific information and national approach. All attending or interested Member
States were invited to fill out a questionnaire on the drift subject prior to the workshop addressing:
1.
2.
3.
4.
5.
6.
7.

Identification of the drift data with differentiation to crops (e.g. arable, fruit orchards)
Identification of main driving factors for drift deposition to surface water or non-target zones
Identification of the most important measures to reduce drift
Quantification of the main driving factors, reference drift data
Development of methodology to assess/implement drift reducing measures (drift classes of different
measures)
Evaluation of the authorisation procedure for a relevant fungicide, herbicide and insecticide in the Member
States
Determination procedure of spray free buffer zones

Report
This report summarizes the highlights of the workshop discussions, questionnaires and presentations. The outcome
of the workshop is a first step to develop a concept draft Guidance Document.
In the Appendices extended information on the workshop is given:
Appendix A: List of the participants
Appendix B: Workshop programme
Appendix C: Questionnaire
Appendix D: Answers on the questionnaire by participants and other Member States
Appendix E: Presentations of the results of the questionnaire by participants
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2.

Summary of the workshops

Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

Definition of spray drift
Spray drift is in general defined as that part of the applied product that leaves the treated field through the air
because of air currents during the application of plant protection products. (in reference to ISO standard
22866:2005: Equipment for crop protection-Methods for field measurement of spray drift)

Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used
in the assessment in your country ?
In the Dutch assessment procedure different spray drift curves are used for arable crops (boom sprayers), fruit
crops and nursery trees, all originating from field measurements done in the Netherlands.
In the German assessment procedure the Basic Drift Values (Rautmann, Ganzelmeier) are used differentiated for
arable crops, fruit crops, vineyards and hops. The UK, France, Belgium, Poland and Sweden nowadays follow the
German (Rautmann – Ganzelmeier) drift curves in their assessment procedure for surface water. In the UK these
curves are also used for the evaluation of bystander and resident risk for PPP, but soon UK data will be available.
Sweden uses Swedish measurement data for boom sprayer evaluation. For orchard crops the German drift curves
are used.
An important outcome of the workshop is that drift data originating from recent research in the different Member
States may differ considerably from the Basic Drift Values. Causes for these deviations are addressed at the
workshop and are described as follows.

What reference (no drift reducing measures) is used: please indicate spray technique, nozzle type,
sprayer boom height; field situation; climatic conditions?

Boom sprayers
Most of the countries (NL, DE, UK, PL, BE, SE) use flat fan 03/04 size nozzles as a reference nozzle operated at 3.0
bar spray pressure (Table 1). France uses finer spray quality nozzles as a reference. In the German data also
coarser nozzle types (drift reducing) are included, contributing to lower drift values for the reference.
Sprayer boom height is in general 0.50 m above crop canopy, except for France where boom height is 0.70 m for
the reference spray application. Drift potential is therefore for the French reference highest.
Spray drift measurements are mostly done on short cut grass or bare soil surface except for the Netherlands where
the standard reference is for spraying a potato crop. Drift potential for the Netherlands is therefore higher. In the
Netherlands a separate drift curve for bare soil or small crops (i.e. grass) is suggested.
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Table 1.

Summary table reference boom sprayer.

Item/country

NL

DE

UK

FR

PL

BE

SE

Nozzle

XR11004

FF 03, 04*)

FF110/1.2/3.0 FF11002

FF03

FF03

F, M. C

Spray pressure (bar)

3

2.0 – 5.0

3

2.5

-

3

-

Spray volume (l/ha)

300

150 - 300

Speed

-

-

-

-

Sprayer speed (km/h)

6.5

6-8

6-12 [12,16]†

8

-

-

7.2

Boom height (m)

0.50

0.50

0.5 [0.7, 1.0] †

0.70

0.50

0.50

0.25, 0.40,

dependent

0.60
Sprayed surface

Potato,

Bare soil,

Short grass –

bare soil

Short grass

crop

Crop height (m)

0.50 / 0.10

0.10

Sprayed width (m)

24

20

Temperature range ( C)

5-25

Wind speed range (m/s)

1.5-5.0

Wind speed height (m)

2.0

o

-

-

-

Short grass

0.05-2.0

-

-

-

-

48

-

-

-

96

10-25

-

-

-

-

10, 15, 20

1-5

2.5 [2.5, 3.5 ] † -

-

-

3.0, 4.5

2.0

3

-

-

2.0

-

*) basic drift curve contains data from measurements with other FF nozzle types and sizes
(coarser sprays – lower drift)
†
values in square parenthesis are recently proposed (not yet adopted) for bystander/resident assessments

Orchard sprayers
For orchard sprayers many different types are used as a reference, because crops differ very much based on row
spacing, plant spacing, tree height, pruning strategy (canopy density).

Nursery trees
NL: Tree nursery – spindle and transplanted trees with a height of up to 2.5-4.5 m. The reference sprayer is an axial
fan sprayer equipped with 10 hollow cone nozzles (Albuz ATR yellow) operating at 12 bar spray pressure, air setting
is max., applying 500 l/ha at a driving speed of 3.6 km/h.

Vineyard
FR: Vines : Reference for narrow rows (< 1.5 m) (mounted materials on straddle tractor or harvest machines) is a
pneumatic 10 outlets machine.
Reference for large row vines (from 1.5 m to 3 m) is a pneumatic sprayer.

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees… or further
within crop groups cereals, row crops, bare soil and/or are crops grouped by the method of spraying?
All countries make a distinction in drift curves for arable crops (including vegetables, ornamentals and small fruit
crops) sprayed by boom sprayers and orchard sprayers. The drift curves for orchards are separated for the early
growth stage (dormant) and the full leaf growth stage. The Netherlands also have a separate drift curve for nursery
trees and for bare soil surface or small crop (i.e. grass) spraying (boom sprayer). Germany has also separate drift
curves for grapevine, hops, trains, home gardens, field spray applications with high application rate and applications
with portable sprayers in vegetables, ornamentals and soft fruits.
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What are the definitions of the following descriptions:
Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements ? What
is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface water or last crop
row?
Crop-free buffer zones, specified as areas around the field where no crop or not the same crop is grown are
(compulsory) applied in general in the Netherlands and France alongside watercourses. Width of these crop-free
buffer zones varies between 0.25-1.50 m (resp. cereals – intensively sprayed crops like potato) and 3 m (orchards)
for the Netherlands and is in general 5.0 m in France.
All other countries apply spray free buffer zones, meaning the same crop as the sprayed crop is not sprayed for a
certain width at the outside boundary of the field alongside watercourses. These spray free buffer zones have a
minimum width of 5 m for the UK, 1 m for arable crops and 3 m for fruit crops in Belgium, and 6 m for Sweden. In
Sweden the width of the spray free buffer zone is dependent on the wind direction and being maximum in the wind
direction, wind speed, temperature, dose and spray technology. Spray free buffer zones can be widened depending
on the toxicity evaluation of the PPP and can be up to 50 m wide. These maximum widths of spray free buffer zones
can be lessened by using drift reducing technology and/or dose reduction. In Germany and Belgium the width of the
spray free buffer zone depends on the combined use of drift reduction techniques and can be up to 20 m maximum.
In the Netherlands only crop free buffer zones are applied; the width of this zone can be enlarged due to a toxicity
evaluation of a PPP or be lessened by using drift reducing technology till the minimum compulsory width is met.

What is the position of the sprayer and nozzles related to the sprayed crops
Only the Netherlands specifies for boom sprayers the position of the last nozzle relative to the last crop row. This
originates from the experience in measuring spray drift in a crop situation where the nozzle position above the last
crop row is fixed and edge of field varies. Other countries measure spray drift in short cereals, on cut grass or bare
soil surface, where the edge of field is defined as half a nozzle spacing distance from the last nozzle.
For orchard sprayers the Netherlands defines the starting position of the drift curve as the last tree row. Other
countries specify it as half a row distance from the last tree row.
These differences in approach can be dealt with when comparing drift data.

Are spray free buffer zones based on an authorization decision and on each label or generally regulated
In the Netherlands and France minimal crop-free buffer zones are based on general legislation protecting the surface
water. The crop-free buffer zones in the Netherlands can be widened based on toxicity evaluation of the PPP and
reduced by means of using drift reducing technology. Crop-free buffer zones cannot be reduced below the minimum
width of the crop-free buffer zone. These widths of crop-free zones additional to the zones based on general
legislation are mentioned on the label. For all other countries spray free buffer zones (in France in addition to the
compulsory crop free buffer zone) are widened based on PPP toxicity evaluation and can be reduced using drift
reducing technology. These widths of spray free buffer zones are mentioned on the label (DE, FR, BE, PL). In the UK
the buffer zone width can be reduced using drift reducing technology and dose adjustment by the user performing a
Local Environmental Risk Assessment for Pesticides (LERAP) following official guidance. In Sweden users are advised
to use the ‘Helper’ to establish appropriate buffer zone widths. Lately, on some products, the use of the ‘Helper’ is
demanded in authorisation and must be written on labels.
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What is the position and the dimensions of the evaluation zone (water, non-target)
The Netherlands evaluates drift deposition and drift reduction capacity of a drift reducing technology at surface
water distance from the field edge. For this purpose a standardized ditch is defined. The classification of a drift
reducing technique (DRT) is based on comparative measurements of a reference technique and a candidate
technique. Germany evaluates the drift reduction of a candidate drift reducing technique (DRT) by comparing the
measured drift curve with the basic drift curve. Classification is in a class for which the candidate curve is lower than
a threshold curve relative to the basic curve. For the DRT classification Germany classifies the DRT if the drift curve
is within that class over the whole range of the drift curve. Sweden evaluates the drift reduction capacity of a
candidate DRT at 5 m distance.

Give an example on how spray drift deposition is calculated on the evaluation zone
The procedure presented in Fig. 1 is used in the Netherlands at distance 4.5-5.5 m from the last tree row for fruit
crops.

18
16
14

drift (%)

12
10
8
6
4
2
0
0

2

4

6

8

10

12

14

distance to last tree row (m)

Figure 1.

Spray drift deposition is calculated as the area under the spray drift curve at 4.5-5.5 m distance from
the last tree row when spraying a fruit crop.

For arable crops sprayed with a boom sprayer the evaluation distance is 2-3 m for cereals, 2.25-3.25 m for other
crops and 2.875-3.875 m for intensively sprayed crops (potato, flower bulbs, strawberries, onions, etc.) taking into
account crop-free buffer zones of respectively 0.25 m, 0.50 m and 1.50 m.
In Sweden the fall out is calculated on 5 m from the sprayer/field edge. For boom sprayers 96 m sprayed zone is
estimated by accumulating curves. For orchard sprayers 20 m sprayed zone is used. On sensitive areas 1% of the
maximum dose for the product is accepted. Calculated as 1/fallout value. On common areas 4% of the maximum
dose for the product is accepted. However lately some products have been approved only with use of e.g. 50% or
90% drift reducing equipment and the operator shall calculate the zone as this equipment was not used. That mean
1% is reduced to 0.5% or 0.1% of the dose for the product.
For the other countries no specific distances were mentioned for the actual evaluation zone used for determination
of spray drift deposition in the risk assessment and the DRT classification.
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Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones
Methods used to reduce drift are drift reducing spray techniques, shields and fences, and crop measures. Examples
of drift reducing spray techniques are for boom sprayed arable crops:
x
drift reducing nozzles,
x
air assistance,
x
reduced boom height,
x
end nozzle,
x
band sprayer,
x
Släpduk,
x
tunnel sprayer for bed grown crops,
x
shielding of the spray boom,
x
or combinations of the mentioned techniques.
In orchard spraying drift reducing techniques are:
x
nozzle types,
x
tunnel sprayer,
x
(reflection) shielded sprayer,
x
green sensor spraying,
x
one-sided spraying of the outside tree row.
x
lowering the amount of air assistance in the outside rows
Drift reducing measures are:
x
hedge rows,
x
windbreak crops,
x
nets (hail, windbreak)
x
catch crop,
x
width of crop or spray free buffer zone.
In the UK and Sweden also dose reduction is taken into account as a drift reducing measure.
In Sweden the wind speed and temperature at the moment of spraying can be taken into account as a drift reducing
measure.

Which drift reduction classes are used?
In general the drift reduction classes 50%, 75%, 90% and 95% are used. Germany and Sweden identify also a 99%
class for orchard sprayers. The UK starts with a 25% drift reduction class. France has only one Ҁ reduction (67%).

Which methodology is used for entry in a drift reduction class?
Drift reduction classification of spray nozzles is done using wind tunnel measurements in Germany, the UK and
France. Measurement methodologies and reduction determination vary. The Netherlands uses drop size
measurements and a spray drift model to categorise spray drift nozzles.
Spray techniques (air assistance, shielding, tunnel sprayers) are measured in comparative field measurements. In
general the ISO 22866:2205 protocol is followed when necessary adapted to local circumstances and needs. In the
Netherlands and the UK a comparison is made against the specified reference spray technique. In NL spray drift
reduction is evaluated at surface water distance (2-3 m distance of the last nozzle for boom sprayers spraying a
potato crop; 4.5-5.5 m from the last tree for orchard sprayers). Spray drift measurements in Germany are made on
bare soil or short grass. The results are compared with the basic drift curve and the technique is categorized
following the lowest category over the whole distance of the curve.
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Session 3

Implementation of spray drift in evaluation and authorization procedure
in your country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface water?
Is the assessment of the exposure of these environmental compartments only based on drift deposition
or is it a combination of drift deposition and other processes like drainage and run-off? How is the
exposure profile for the example compounds (drift and/or other processes like drainage and run-off)?
(focus on the worst-case uses of the example compounds). Which drift reducing measures are used to
mitigate the risk of the example compounds and how are these drift reducing measures implemented in
the risk assessment of the example compounds? (focus on the worst-case uses of the example
compounds)
Different models are used in the assessment for the evaluation and authorisation procedure mainly based on focus
scenarios. Drainage, run off, volatilisation into the air are sometimes implemented. Drift is implemented based on
default DRT values and buffer zones or with values specifically for a certain spray reducing technology in
combination with a calculated minimum required buffer zone. On the label of the PPP the additional measures for
DRT and buffer zones may, depending on country, lead to large texts on the label.
It was discussed whether one should focus on the implementation of spray free buffer zones (are they really not
sprayed) or compulsory crop free buffer zones. Furthermore, similarity of presentation and simplification of labels
was discussed.
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3.

Discussion

The workshop was an open debate with a high level of inputs from the scientific and the authorisation point of view,
and insight in procedures and transparency on practicability.
Drift reduction measures are for the MS in the same direction. 50%, 75%, 90% drift reduction classes are generally
accepted, a 95% class seems acceptable and it is questioned whether a 99% class still makes sense. This, of
course, depends very much on which reference is chosen for the comparison. There is a common agreement that a
general standardised European reference curve should be within reach. Therefore, all drift data should be analysed
and the main affecting influences on the drift highlighted. Drift Reduction Technology systematics are generally
accepted or could be exchanged with local measurements. It is suggested that the spray drift data from EU MS are
collated for a statistical analysis on main influencing factors resulting in one or more curves fitting for all zones,
application techniques, crop types, growth stages of the crop. The classifying of DRT, measures, nozzles is uniform
in their classes. It should be assessed how uniform they are in absolute drift values and what their level of
exchangeability is.
General agreement on willingness to harmonise the basic drift curves, implementation of DRT and risk assessment
was expressed. The need for transparency and mutual agreement on procedures feeds the will to harmonise and
need for a simple method to map (or convert; pin-linking) between the different existing systems.
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4.

Conclusions

Having heard all presentations from different countries and all discussions, the following conclusions were drawn and
recommendations made:
x

x

x

x

For transparency and to facilitate mutual recognition, a mapping/conversion system concerning risk mitigation
would be helpful, to see what the Risk Mitigation Step (RMS) has done so that each MS can translate it to their
own system. Risk mitigation steps are allowed and can be at a national level. Although time schedule is narrow,
such a mapping/conversion system, possibly based on the TER, should be developed prior to June 2011.
Analyses of the EU drift data (at the beginning for field crops) is advised for harmonisation and ‘update’ of
curves with available data so it can be used as the reference for all countries (NL lead, DE is interested to take
part).
The harmonisation of drift data should include the harmonisation of the classification of drift reducing
technologies (DRT), including the standardisation of nozzle-classification, on the basis of relevant ISO
standards.
Harmonise phrases concerning risk mitigation measures for mutual recognition.

Sweden and France are asked to inform their zonal steering committees to report the activities. NL will focus on this
harmonisation, with help from UK and DE.
Close
All participants are thanked for their participation and showed transparency in the meeting. The report of this expert
meeting will be prepared for COM in January 2011. All presentations as well as the final report will be placed on
Circa (open part).
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Appendix A.
List of the participants
Germany
Dirk Rautmann

Bundesforschungsinstitut für Kulturpflanzen Institut für Anwendungstechnik im
Pflanzenschutz

Martin Streloke

Bundesamt für Verbraucherschutz und Lebensmittelsicherheit (BVL)

Christina Pickl

Umweltbundesamt (UBA)

UK
Paul Miller

Silsoe Spray Applications Unit

Paul Hamey

Chemicals Regulation Directorate, Health & Safety Executive

Belgium
David Nuyttens

Technology & Food Science Unit - Agricultural Engineering, ILVO

Sébastien Vanhiesbecq

FOD Volksgezondheid, Veiligheid van de Voedselketen en Leefmilieu

Poland
Artur GodyĔ

Research Institute of Pomology and Floriculture

Igor Kondzielski

Environmental Risk Assessment Unit, Institute of Environmental Protection

Anna PalusiĔska-TymiĔska

PPP Registration, Ministry of Agriculture

France
Jean Paul DOUZALS

MR ITAP - Cemagref Montpellier

Anne DUVAL

Bureau de la règlementation et de la mise sur le marché des intrants

Sweden
Eskil Nilsson

Visavi God Lantmannased AB

Johan Wahlander

Plant Protection Division, Swedish Board of Agriculture

Netherlands
Her de Heer

Ministry of Economic Affairs, Agriculture and Innovation

Lukas Florijn

Ministry of Infrastructure and Environment

Johanneke Wingelaar

iVWA, Plant Protection Service
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Jan Huijsmans

Wageningen University & Research centre, Plant Research International (PRI-WUR)

Jan van de Zande

Wageningen University & Research centre, Plant Research International (PRI-WUR)
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Appendix B.
Workshop programme
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands, 1 – 2 December 2010

Programme

1 December 2010

12.00 h

Lunch

13:00

Introduction, welcome

13:15

Session 1
How is drift deposition on surface water or on other evaluation zones assessed?
Netherlands, Germany, United Kingdom

15.00

Coffee break

15.30

Session 1 (continued)
How is drift deposition on surface water or on other evaluation zones assessed?
France, Poland, Sweden, Belgium

17:00

Snack break

17:30

Session 2
Introduction to Drift Reducing Technology and measures
Netherlands, Germany, United Kingdom

18:30

End of day 1

19.30

Dinner

2 December (programme on next page)

18
2 December 2010

8:30 h

Session 2 (continued)
Drift Reducing Technology and measures
France, Poland, Sweden, Belgium

10:00

Coffee break

10:30

Session 3
Implementation of spray drift in the evaluation and authorization procedure
Examples: fungicide, insecticide, herbicide
Netherlands, Germany, United Kingdom

12:00

Lunch

13:00

Session 3 (continued)
Implementation of spray drift in evaluation and authorization procedure
France, Poland, Sweden, Belgium

14:00

Session 4
Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps

15:30

Closing
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Appendix C.
Questionnaire
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands, 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal level or EU
level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address the
harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant protection products.
Representatives from research and assessment agencies of invited Member States will present their national
approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior to the
workshop. The input will be discussed and used as a first step to develop a concept draft Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

What is your definition of spray drift?
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used in the
assessment in your country?
Points to be addressed e.g.:
x
What reference (no drift reducing measures) is used: please indicate spray technique, nozzle type, sprayer
boom height; field situation; climatic conditions?
x
Is there a distinction between different crops? arable, orchards, vineyards, nursery trees... or further within
crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?

20

Definitions
What are the definitions of the following descriptions:
x
x
x
x
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements?
What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface water or last crop
row?
What is the position of the sprayer and nozzles related to the sprayed crops?
Are spray free buffer zones based on an authorization decision and on each label or generally regulated?
What is the position and the dimensions of the evaluation zone (water, non-target)?

Give an example on how spray drift deposition is calculated on the evaluation zone.

Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones
Which drift reduction classes are used?
Which methodology is used for entry in a drift reduction class?

Session 3
x
x
x
x

Implementation of spray drift in evaluation and authorization procedure
in your country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface water?
Is the assessment of the exposure of these environmental compartments only based on drift deposition or is it
a combination of drift deposition and other processes like drainage and run-off?
How is the exposure profile for the example compounds (drift and/or other processes like drainage and runoff)? (focus on the worst-case uses of the example compounds).
Which drift reducing measures are used to mitigate the risk of the example compounds and how are these drift
reducing measures implemented in the risk assessment of the example compounds? (focus on the worst-case
uses of the example compounds).

Focus preferably on the following example compounds:
x
Insecticide: thiacloprid
x
Fungicide: tebuconazole
x
Herbicide: pendimethalin

Session 4

Discussion and final conclusions

Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
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Appendix D.
Answers on the questionnaire by
participants and other Member States
Questionnaire: answers Netherlands
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal level or EU
level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address the
harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant protection products.
Representatives from research and assessment agencies of invited Member States will present their national
approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior to the
workshop. The input will be discussed and used as a first step to develop a concept draft Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

What is your definition of spray drift?

Spray drift is defined as that part of the applied product that leaves the treated field through the air because of wind
during the application of plant protection products.

22
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used in the
assessment in your country?

In the assessment procedure different spray drift curves are used, all originating from field measurements done in
the Netherlands.
Points to be addressed e.g.:
x
What reference (no drift reducing measures) is used: please indicate spray technique, nozzle type, sprayer
boom height; field situation; climatic conditions?

Boom sprayers: standard boom sprayer (18 or nowadays 24 m boom width) equipped with standard flat fan
nozzles XR11004 operating at a pressure of 3.0 bar, nozzle spacing at the spray boom is 50 cm, with a boom
height of 50 cm above crop canopy which in general is about 50 cm high. Spray volume is 300 l/ha at a
driving speed of 6.5 km/h
Orchard sprayers: Cross-flow fan sprayer (Munckhof) equipped with (two sides of 8 nozzles) Albuz ATR lilac
hollow cone nozzles operating at 7.0 bar pressure and full air capacity in the full leaf situation and at reduced
air capacity in the dormant situation. In the dormant situation the top nozzle is closed (2x7 nozzles). Average
spray volume is 200 l/ha at a driving speed of 6.5 km/h.
Tree nursery – spindle and transplanted trees with a height of up to 2.5-4.5 m: Axial fan sprayer equipped with
10 hollow cone nozzles (Albuz ATR yellow) operating at 12 bar spray pressure. Air setting is max. Applying 500
l/ha at a driving speed of 3.6 km/h.
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees... or further within
crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?

A distinction is made for:
field boom spraying: for a potato crop standard with standard nozzle types, 50%, 75%, 90% and 95% drift
reducing technology; (in future also distinction to a bare soil surface)
orchard spraying: dormant (before 1st of May) and full leaf (after 1st of May) situation and different drift
reducing technologies
nursery trees: spindle and transplanted trees

What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements
o
What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface water or last
crop row?

Crop-free buffer zones are applied for all crops.
A crop-free buffer zone is defined as the area between the last crop row and the top of the ditch bank at
the outside of a field.
On the crop-free buffer zone no or no similar crop is grown as on the rest of the field.
The crop-free buffer zone is not sprayed.
In tree nursery a spray free zone is defined.
The spray free zone is defined as the area between the tree row and the top of the bank of the ditch.
On the spray free buffer zone another tree variety is grown than on the rest of the field.
The spray free buffer zone is not sprayed.
Only a limited number of tree varieties are listed to be grown on this area.
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x

What is the position of the sprayer and nozzles related to the sprayed crops

The outside nozzle is positioned 12.5 cm to the outside from the centre of the last crop row for 75 cm row
spacing crops (potatoes, maize), for cereals it is generally 25 cm to the inside of the last crop row (edge of
crop) as is for other crops like sugar beet. For bed grown crops like flower bulbs and onions the outside nozzle
position is on top of the outside edge of the bed.
x

Are spray free buffer zones based on an authorization decision and on each label or generally regulated

Minimal widths of crop-free buffer zones are defined by the Water Pollution Act. These can be widened by the
authorization of PPP based on toxicological evaluation . Additional restrictions for the authorization of PPP are
mentioned on the product label.
x

What is the position and the dimensions of the evaluation zone (water, non-target)

In the authorization procedure surface water is defined to be a 1 m wide area at 1.5 m from the top of the bank
of the ditch (figure). Top to top distance of the banks of the ditch is 4 m wide. The position of the sprayer is
defined by the width of the crop-free buffer zone.
In non-target evaluation the evaluation zone is at 2.5-3.5 m distance from the last crop row for non-target plants
and at 0.5-1.5 m distance for non-target arthropods.

Give an example on how spray drift deposition is calculated on the evaluation zone.

18
16
14

drift (%)

12
10
8
6
4
2
0
0

2

4

6

8

10

12

14

distance to last tree row (m)

Spray drift deposition is calculated as the area under the spray drift curve at 4.5-5.5 m distance from the last tree
row when spraying a fruit crop.
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Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones

Methods used to reduce drift are drift reducing spray techniques, shields and fences, and crop measures. Examples
of drift reducing spray techniques are for boom sprayed arable crops:
drift reducing nozzles,
air assistance,
reduced boom height,
end nozzle,
band sprayer,
Släpduk,
tunnel sprayer for bed grown crops,
shielding of the spray boom,
or combinations of the mentioned techniques.
In orchard spraying drift reducing techniques are:
nozzle types,
tunnel sprayer,
(reflection) shielded sprayer,
green sensor spraying,
one-sided spraying of the outside tree row.
Drift reducing measures are:
hedge rows,
windbreak crops,
nets,
catch crop,
width of crop-free buffer zone.
Which drift reduction classes are used?
50%, 75%, 90%, 95% relative to the defined reference techniques for boom sprayers, orchard sprayers and nursery
tree sprayers.
Which methodology is used for entry in a drift reduction class?

Nozzles
Low drift nozzles are defined based on their volume of drops in the spray fan smaller than 100 μm. When the amount
of drops smaller than 100 μm is less than 50% of that of the BCPC Fine/Medium threshold nozzle (Lurmark 11003
at 3 bar spray pressure) than a nozzle at that pressure is defined as being low drift. Nozzles can also be classified
as 75%, 90%, and 95% drift reducing for this classification additional drop speed measurement are done and the
data are incorporated in the IDEFICS spray drift model. A comparison is made in the spray drift deposition calculated
for a standard spray application with the BCPC F/M threshold nozzle and the candidate nozzle-pressure combination.
When the spray drift deposition at 2.25-3.25 m from the last crop row is less than 25% of the reference it is
classified as a 75% drift reducing nozzle, less than 10% as a 90% drift reducing nozzle and less than 5% as a 95%
drift reducing nozzle-pressure combination.
Spray systems
A pair wise comparison in a field measurement of spray drift. At least 8 repetitions are done during the growing
season. The outside 20 m of the field is treated. Collectors are placed up to 25 m distance from the last row at soil
surface. Measured spray drift deposition at surface water distance is compared for the reference spray technique
and the candidate drift reducing technique. Distance is 2.25-3.25 m from the last crop row for arable crops and 4.55.5 m for fruit crops. When the spray drift deposition is less than 50% of the reference it is classified as a 50% drift
reducing technology, less than 25% of the reference it is classified as a 75% drift reducing technology, less than
10% as a 90% drift reducing technology and less than 5% as a 95% drift reducing technology.
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Session 3

Reaction Ctgb on questionnaire, Session 3

x

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface water?
Reaction Ctgb: For the assessment of the exposure of surface water the model TOXSWA is used, for the
exposure of terrestrial off-field area the mean drift percentage of the dose on an evaluation zone of 1 meter on
a certain distance from the centre of the last crop row is used for the calculation of the exoposure.

x

Is the assessment of the exposure of these environmental compartments only based on drift deposition or is it
a combination of drift deposition and other processes like drainage and run-off?
Reaction Ctgb: The assessment of the exposure of surface water and terrestrial off-field areas is only based on
drift deposition

x

How is the exposure profile for the example compounds (drift and/or other processes like drainage and runoff)? (focus on the worst-case uses of the example compounds)
Reaction Ctgb: P.M.

x

Which drift reducing measures are used to mitigate the risk of the example compounds and how are these drift
reducing measures implemented in the risk assessment of the example compounds? (focus on the worst-case
uses of the example compounds)
Reaction Ctgb:

Surface water
Standard drift percentages:
arable crops: 1% (surface water: 2.25 m – 3.25 m from the centre of the last crop row)
orchards: before the 1st of May: 17% (without leaves)
after the 1st of May: 7% (with leaves)
(surface water: 4.5 – 5.5 m from the centre of the last tree row)

T ebuconazole
Uses in apple and celeriac:
apple: 0.129 kg a.s./ha, 4 times a season with an interval of 7 days (application after the first of May)
- celeriac: 0.258 kg a.s./ha, 3 times a season with an interval of 7 days
Chronic risk Daphnids and fish drives the risk assessment:
Daphnids: NOEC = 10 Pg a.s./L
Fish: NOEC = 12 Pg a.s./L
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Overview of surface water concentrations for active substance tebuconazole following spring and autumn
application
Use

Substance

Apple

Tebuconazole

Celeriac

Rate a.s.
[kg/ha]

0.129

Freq.

Drift
[%]**

15.008

4.326

Tebuconazole

1.0

2.144

0.618

Tebuconazole

0.7

1.461

0.432

0.33

0.972

0.405

0.258

7

PIEC
Pg/L] *
[P
spring
autumn

7.0

Tebuconazole

4

Interval

3

14

* calculated according to TOXSWA
** the spray drift value of 1.0% is the result of the application of Folicur after 1st May when using a tunnel sprayer.
When using a windbreak on the edge of the driving track + one-sided spraying of the last row a spray drift value of
0.7% is applicable.

TER values: acute risk for aquatic organisms
Use
Substance
TERst
(trigger 10)
Algae
spring autumn

TERst
(trigger 100)
invertebrates
spring autumn

TERst
(trigger 100)
Fish
spring autumn

TERst
(trigger 10)
Macrophytes
spring autumn

Apple – 7%
drift

Tebuconazole

131

453

31

106

293

1017

9.6

33

Apple – 1%
drift*

Tebuconazole

914

3172

158

548

2052

7120

67.2

233.0

Celeriac**

Tebuconazole

2016

4840

348

836

4527

10864

148.1

356

* 1.0% drift by using a tunnel sprayer (application after the 1st of May)
**0.33% drift, using 75% drift reducing nozzles

TER values: chronic risk for aquatic organisms
Use

Substance

TERlt
(trigger 10)
Daphnid
spring
autumn

Apple – 7% drift

Tebuconazole

0.7

2.3

0.8

2.8

Apple – 1% drift*

Tebuconazole

4.7

16.2

5.6

19.4

Apple - 0.7%
drift**

Tebuconazole

6.8

23.3

8.2

27.8

TERlt
(trigger 10)
Fish
spring
autumn

Celeriac
Tebuconazole
10.3
24.6
12.3
29.6
* 1.0% drift by using a tunnel sprayer (application after the 1st of May)
** 0.7% drift by using a windbreak on the edge of the driving track + one-sided spraying of the last row
A modified exposure study with a population of Daphnia magna has been submitted, which was acceptable. The
chronic NOEC of this study was > 400 Pg a.s./L. With this endpoint the chronic risk to Daphnia is acceptable.
For further risk mitigation with respect to the chronic risk to fish, the applicant proposes to include dose restrictions
on the label and an additional drift reducing measure (Wanner equipment with reflection shield and venturi nozzles
(Lechler ID 90-015C), which gives 95% drift reduction. With these measures also the risk to fish is acceptable. These
measures have been placed on the label.
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P endimethalin (Stomp 400 SC)
Worst-case use is the use in maize: 1.6 kg a.s./ha, 1 time a year.
Mesocosm study available: NOEAEC of 4.9 Pg a.s./L. A safety factor of 3 was applied. Hence, the Ecologically
Acceptable Concentration (EAC) is 1.6 Pg a.s./L.
No fish were included in the mesocosm, so a separate higher tier risk assessment for fish is necessary: a HC5 from
an SSD approach of 2.1 Pg a.s./L is available which is also applicable on fish. Hence, the EAC of 1.6 Pg a.s./L
covers all aquatic organisms.
TER values for active substance pendimethalin, based on the EAC of 1.6 Pg a.s./L
Use

Relevant endpoint

TER
(trigger 1)
spring

Maize – 1% drift

EAC: 1.6 Pg a.s.//L

autumn

0.22

n.a.

Maize - 0.2% drift*
EAC: 1.6 Pg a.s.//L
1.12
* 0.2% drift achieved by either 90% drift reducing nozzles or a band sprayer

n.a.

These measures have been placed on the label.

Terrestrial off-field areas
Standard drift percentages:
x
Non-target arthropods:
- arable crops: evaluation zone is 0.5 – 1.5 m from the centre of the last crop row; drift percentage is 10%;
- orchards: evaluation zone is 2.5 – 3.5 m from the centre of the last tree row; drift percentage is 37.5% for
the 1st of May and 15% after the 1st of May.
x

Non-target terrestrial plants:
- arable crops: evaluation zone is 1.5 – 2.5 m from the centre of the last crop row; drift percentage is 4.7%;
- orchards: equal to non-target arthropods
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T ebuconazole
Non-target arthropods
Table E.14 HQ-values for A. rhopalosiphi and T. pyri
Application rate
(kg a.s./ha)

MAF1

Drift factor/
Vegetation factor2

0.129
0.129

2.7
2.7

-

0.129
0.129

2.7
2.7

0.015
0.015

0.258
0.258

2.3
2.3

0.258
0.258

2.3
2.3

Safety
factor2

LR50
(kg a.s./ha)

HQ
(trigger
is 1)

Apple
In-field

A. rhopalosiphi
T. pyri

>0.8
>0.8

<0.45
<0.45

5
5

>0.8
>0.8

<0.033
<0.033

-

-

>0.8
>0.8

<0.74
<0.74

0.01
0.01

5
5

>0.8
>0.8

<0.037
<0.037

Off-field

A. rhopalosiphi
T. pyri
Celeriac
In-field

A. rhopalosiphi
T. pyri
Off-field

A. rhopalosiphi
T. pyri
1

: Multiple Application Factor
: off-field: drift factor = 10% (field crops), 15% for fruit (after the 1st of May), vegetation dilution factor = 10; safety
factor = 5 (default values)
2

Non-target terrestrial plants
Tebuconazole is not toxic for non-target terrestrial plants.

Pendimethalin
Non-target arthropods
HQ-values for A. rhopalosiphi and T. pyri
Application rate
MAF1
Drift factor/
Safety
LR50
(kg a.s./ha)
Vegetation factor2
factor2
(kg a.s./ha)
In-field
A. rhopalosiphi
1.6
<3.2
T. pyri
1.6
>3.2
Off-field
A. rhopalosiphi
1.6
0.01
10
<3.2
T. pyri
1.6
0.01
10
>3.2
1
: Application frequency is 1
2
: off-field: drift factor = 10%, vegetation dilution factor = 10, safety factor = 10 (default values)
No drift reduction measures were necessary.

HQ

>0.5
<0.5
>0.05
<0.05
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Non-target terrestrial plants
The risk assessment for non-target plants is based on an off-crop situation with a drift percentage of 4.7%
(evaluation zone is 1.5 – 2.5 m from the centre of the last crop row).
The exposure thus equals 0.047 * the application rate *MAF (in case of multiple application). MAF-values are taken
from ESCORT 2.

Overview of exposure concentrations and TERs for non-target plants: glasshouse tests, deterministic
approach (trigger value = 5)
Use
Maize
1

Dose
[g a.s. /ha]

MAF

Drift% (off-field exposure)

Exposure
(g a.s./ha)

EC50
[g a.s./ha]

TER

1600

-

4.7

75

12.81

0.17

pre-emergence

Plant pre-emergent studies in the field were submitted; lowest ER50 is 87.6 g a.s./ha. Furthermore interception
percentages were introduced in the risk assessment (because the active substance is only sensitive for the preemergence phases of the plants).

Overview of interception% (by off-crop vegetation), exposure, TER and maximum% of drift that is allowed
for the trigger to be met (trigger = 5).
Use
Dose
MAF
Drift% (offInterception%
Exposure
EC50
TER
Max
[g a.s.
field
(by off-crop
(g a.s./ha)
[g a.s.
(trigger
drift
/ha]
exposure)
vegetation)
/ha]
is 5)
allowed

Maize

1600

-

4.7

40

45

87.6

1.94

1.82

The drift percentage can be reduced by using low drift nozzles. These nozzles reduce the drift to 1.7%. This is below
the maximum drift which is allowed (1.82%) and so the risk is acceptable with the use of these nozzles.
This drift reduction measure has been placed on the label.
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Questionnaire: answers Germany
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal level or EU
level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address the
harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant protection products.
Representatives from research and assessment agencies of invited Member States will present their national
approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior to the
workshop. The input will be discussed and used as a first step to develop a concept draft Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

What is your definition of spray drift?

A direct drift is that part of the amount of active ingredient applied which, during the application process, due to
atmospheric currencies, is borne beyond the treated area. Whatever amount gets lost due to evaporation or leaching
cannot be considered as a direct drift.
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used in the
assessment in your country ?

Basic Drift Values see JKI internet:
http://www.jki.bund.de/no_cache/en/startseite/institute/anwendungstechnik/abdrift-eckwerte.html
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Points to be addressed e.g.:
x
What reference (no drift reducing measures) is used: please indicate spray technique, nozzle type, sprayer
boom height; field situation; climatic conditions?

No drift reducing measures, field sprayer without air assistance, flat fan nozzles XR or LU 03 and 04, boom
height 50 cm, bare ground or grass 10 cm high, temp. between 10 and 25 °C, wind between 1 and 5 m/s.
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees…

yes, also basic drift values for vegetables, ornamentals, hops, home gardens, railway tracks
or further within crop groups cereals, row crops bare soil

no
and/or are crops grouped by the method of spraying?

generally not but in specific cases differentiation depending on growth stages, height of crop and type of
sprayer or water volume
Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements

only spray free buffer zones
o

What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface water or last
crop row?

distance between last nozzle and edge of field: ½ nozzle distance
x

What is the position of the sprayer and nozzles related to the sprayed crops

we don’t understand this question
x

Are spray free buffer zones based on an authorization decision and on each label or generally regulated

spray free buffer zones are based on an authorization decision and on each label
x

What is the position and the dimensions of the evaluation zone (water, non-target)
surface water 30 cm deep fully exposed to drift
terrestrial habitat fully exposed to drift (minimum of width of 3m)

Give an example on how spray drift deposition is calculated on the evaluation zone

The figure below shows the schematic trial arrangement for drift trials in orchards in Germany. The trial layout is
similar in field crops and vineyards.
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Trial arrangement for drift measurements
- Fruit crops -

Institut für Anwendungstechnik im Pflanzenschutz, Braunschweig

Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones

drift reducing sprayers are listed in reduction classes and are alone or in combination with no spray zones (5m,
10m, 15m, 20m) used to reduce drift.
Which drift reduction classes are used?

50%, 75%, 90%
Which methodology is used for entry in a drift reduction class?

See annex 1

Session 3
x

Implementation of spray drift in evaluation and authorization procedure
in your country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface water?

EVA-Model : see

http://www.bvl.bund.de/cln_007/nn_492042/DE/04__Pflanzenschutzmittel/11__AntragstellerAnwender
/02__Zulassungsverfahren/07__Naturhaushalt/psm__naturhaush__node.html__nnn=true

More information in a presentation at the workshop
x

Is the assessment of the exposure of these environmental compartments only based on drift deposition or is it
a combination of drift deposition and other processes like drainage and run-off?

surface water: Spray drift in combination with volatilisation (see model EVA) , runoff and drainage are calculated
too (model EXPOSIT).
terrestrial off-field: Spray drift in combination with volatilisation (see model EVA)
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x
x

How is the exposure profile for the example compounds (drift and/or other processes like drainage and runoff)? (focus on the worst-case uses of the example compounds): will be send later
Which drift reducing measures are used to mitigate the risk of the example compounds and how are these drift
reducing measures implemented in the risk assessment of the example compounds? (focus on the worst-case
uses of the example compounds): see separate files

Focus preferably on the following example compounds:
x
Insecticide: thiacloprid: File attached separately
x
Fungicide: tebuconazole: File attached separately
x
Herbicide: pendimethalin: File attached separately

Session 4

Discussion and final conclusions

Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
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Annex 1
April 2000

1-2.3.3
Procedure for the registration of
plant protection equipment in the
chapter ‘drift’ of the register ‘loss
reducing equipment’

Published by the Department of Plant Protection Products and
Application Techniques of the Biologische Bundesanstalt
Braunschweig
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36
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Procedure for the registration of plant protection equipment
in the chapter ‘drift’ of the register ‘loss reducing equipment’
Article 1
 Testing
An application (form BBA-FA 61-01) can be made to the Federal Biological Research Centre for
Agriculture and Forestry for checking equipment and facilities with regard to their drift reducing
properties. This examination is an extension of the test of plant protection equipment in accordance with
article 33 (2) No 5 and (3) No 3 of the Plant Protection Act (PflSchG) as amended in the notification of 14
May 1998 (BGBl. >= Federal Gazette@ I p. 971, 1527, 3512). The regulations for testing plant protection
equipment are applicable (guidelines for the testing of plant protection products and plant protection
equipment, Part VII, 1-2.3.1, March 1999).
Article 2
 Prerequisites
A prerequisite for entry in the register of ‘loss reducing equipment’ is that the equipment or the drift
reducing facility of the equipment is tested and approved by the BBA in accordance with article 33 (2) No
5. For complete equipment an additional declaration in accordance with article 25 PflSchG is necessary.
Article 3
 Nature and extent of the testing
The applicant must supply the trial results necessary for the evaluation. The extent of the examination on
the drift reducing properties depends on the respective equipment or the drift reducing facility.
As a rule, an adequate amount of drift trials must be performed. The trials must be performed in
accordance with guideline VII 2-1.1 ‘measuring direct drift when applying liquid plant protection products
outdoors’ out of the guidelines for testing plant protection products and plant protection equipment from
the Federal Biological Research Centre for Agriculture and Forestry. Wind speed must be at least 2 m/s.
The ground sediment must be measured in distances of 5 m, 10 m, 20 m, 30 m and 50 m.
Article 4
 Execution and assessment of the trials
The assessment is made using one of the following alternative procedures.
1. Comparison with the basic drift values. At least 3 drift trials are to be performed with the equipment
to be tested. For each distance, at least 30 measured values are necessary. From them the median
values are to be calculated. From the median values of each distance a regression line in
accordance with the method of minimal quadratic deviations is calculated. The classes of drift
reduction are calculated from the median values, resulting from the tests done for the evaluation of
the basic drift values which have to be taken from the table in appendix 1.
Classification of the tested equipment is in the class whose regression line is not exceeded within the
total measured distance range by the regression line of the equipment to be examined. (s. example
in diagram 1 of appendix 2)
2. Comparison with an already registered reference equipment. At least 3 drift trials are to be
performed with the equipment to be tested as well as with the reference equipment. For each
distance, at least 30 measured values are necessary in total per equipment. From the median values
of each distance a regression line in accordance with the method of minimal quadratic deviations is
calculated for the equipment to be tested as well as for the reference equipment.
Classification of the tested equipment is in the class in which the reference equipment is registered,
if the regression line of the reference equipment is not exceeded within the total measured distance
range by the regression line of the equipment to be examined. (s. example in diagram 2 of appendix
2)
3. If possible and asked for by the applicant for nozzles for field crops, through a comparison
measurement with a reference nozzle. As a reference nozzle, a nozzle is to be taken which is already

38
registered as a decisive part for the drift reduction of a field sprayer. The test is done in the wind
tunnel in accordance with guideline VII - 1-2.2.1 (currently in preparation). Classification is performed
with the help of the ‘Drift-Potential-Index’ (DIX) in the same class if the DIX is not higher than the DIX of
the reference nozzle.
Article 5
 Decision
(1) The plant protection equipment is entered by the BBA into the register of loss reducing equipment if
the examination has proved that the equipment possesses the drift reducing properties necessary for the
classification in one of the drift reducing classes.
(2) Should drift reducing facilities be offered as extensions for upgrading existing plant protection
equipment, then this extension must include instructions for use and if necessary mounting instructions.
The instructions for use must describe the conditions for use and respective limits of use as well as how
to adjust the equipment to be used as drift reducing equipment. This information will be included in the
provisions for use in the register. The mounting instructions of the extension must also include a list of
the equipment types suitable for the latter, unless all equipment types of a kind can be used for
equipping (e. g. flat spray nozzles for field sprayers). All equipment types with this drift reducing facility
are then entered into the register.
(3) The BBA hears the panel of plant protection equipment before entry (s. regulations for testing plant
protection equipment article 8 (4)).
(4) When approval expires, entry in the register is deleted. If an approval is renewed before the previous
one expires, and the presence of drift reducing properties is confirmed as applied for, the entry is not
deleted.
(5) Should it not be possible to renew the approval because the equipment or facility is no longer
manufactured, the entry is not deleted as long as drift reducing properties are present.
Article 6
 Notification
The BBA announces entries and deletions in the register of loss reducing equipment in the Federal
Gazette.
Article 7
 Entry into force
This procedure is in force from 1 May 2000.
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Appendix 1
Table: Drift reduction classes. See Article 4 ! Not Basic Drift Values !!!

Data table of the drift reduction classes
Ground sediments in % of the application rate calculated on the basis of the median
values
(as of 2000-03-28)
Distance

Field crops

Fruit crops

Grapevine

50% 75% 90%

50% 75% 90%

50% 75% 90%

Hops

[m]
1

50% 75% 90%

0,97 0,48 0,24 0,10

3

18,96 9,48 4,74 1,90 5,25 2,63 1,31 0,53 9,95 4,97 2,49 0,99

5

0,21 0,10 0,05 0,02 11,69 5,85 2,92 1,17 2,32 1,16 0,58 0,23 5,91 2,95 1,48 0,59

10

0,11 0,05 0,03 0,01 6,07 3,03 1,52 0,61 0,77 0,38 0,19 0,08 2,91 1,46 0,73 0,29

15

0,07 0,04 0,02 0,01 3,02 1,51 0,76 0,30 0,40 0,20 0,10 0,04 1,08 0,54 0,27 0,11

20

0,06 0,03 0,01 0,01 1,36 0,68 0,34 0,14 0,25 0,13 0,06 0,03 0,50 0,25 0,13 0,05

30

0,04 0,02 0,01 0,00 0,44 0,22 0,11 0,04 0,13 0,07 0,03 0,01 0,17 0,08 0,04 0,02

40

0,03 0,01 0,01 0,00 0,20 0,10 0,05 0,02 0,08 0,04 0,02 0,01 0,08 0,04 0,02 0,01

50

0,02 0,01 0,01 0,00 0,11 0,05 0,03 0,01 0,06 0,03 0,01 0,01 0,04 0,02 0,01 0,00
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Appendix 2

Ground sediment in % of the application rate

Drift classes and classification of a tested equipment in
comparison to the basic drift values (median values)
1
basic values
50%
75%

0.1

90%

0.01

0.001
1

10

100

Distance from the treated area [m]

Diagram 1: Within the total measured distance range the regression line of the tested equipment does
not exceed the 75% drift reduction class, thus the tested equipment is graded to this class.
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Appendix 2

Ground sediment in % of the application rate

Comparison to a reference equipment (median values)
0.1
reference equipment
tested equipment
regression line of reference
equipment

0.01

0.001
1

10
Distance from the treated area [m]

100

Diagram 2: The regression line of the tested equipment does not exceed the regression line of the
reference equipment, thus the tested equipment is graded to the class of the reference
equipment.
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Annex to Questionnaire
‘Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of plant protection products’, Dec 2010

Pendimethalin

Example of a ppp containing the active substance Pendimethalin, authorized in Germany since 2007,
excerpt of the environmental risk assessment (from 2009, UBA), translated into English

Risk assessment for aquatic organisms:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
The relevant toxicity is in this case taken from a microcosm study for the active substance. A NOEAEC of
1.1 μg/L is used in combination with a safety factor of 1. The toxicity of the PPP to algae was not used,
because the toxicity to algae is lower than would be expected considering the contents of active
ingredient.
The calculation of distance-related concentrations caused by spray drift is based on the basic drift values
(see JKI internet: http://www.jki.bund.de/no_cache/en/startseite/institute/anwendungstechnik/abdrifteckwerte.html.
Since Pendimethalin is a semivolatile substance (vapour pressure > 10-4 Pa), also exposure by
volatilization and deposition has to be taken into account. Results from outdoor volatilization trials using
pppXXX with measured deposition in distances of 0 m, 5 m, 20 m are used to calculate the exposure via
volatilization for a standard water body of 100 x 100 x 30 cm. The exposure calculated for different
application rates is shown in the following table:

Distance
(m)

exposure (μg/L) depending on application rate
2000 g a.i/ha 1593 g a.i/ha 1365 g a.i./ha 1137,5 g a.i./ha

1001 g a.i./ha

0

0.884

0.884

0.758

0.632

0.556

5

0.706

0.706

0.605

0.504

0.444

10*

0.706

0.706

0.605

0.504

0.444

15*

0.706

0.706

0.605

0.504

0.444

20

0.280

0.280

0.240

0.200

0.176

* for 10 and 15 m distance no values are available; the value measured at 5 m distance is used as worst
case-assumption

43
Considering the basic drift values (scenario field crops) plus the exposure via volatilization (see above) and the
relevant toxicity endpoint the following concentrations in surface water and the related TER-values for aquatic
organisms are calculated:

a.i./ppp:

Pendimethalin / ppp

Application rate:

1 x 3.5 L PP/ha = 1593 g a.i./ha

Scenario/Percentil:

Field crops / 90. Percentil
outdoor volatilization trial

distance
(m)

exposure via D

Exposure via V

6 Exposure D + V (μg/L)

(%)

(μg/L)

(%)

(μg/L)

conv. T.

0

100

530.8

--

0.884

531.684

5

0.57

3.3

--

0.706

10

0.29

1.5

--

15

0.20

1.1

--

90% Red.

75% Red.

50%
Red.

4.006

1.036

1.531

2.356

0.706

2.206

0.856

1.081

1.456

0.706

1.806

0.816

0.981

1.256

relevant Toxicity:

NOEAEC = 1.1 μg/L

relevant TER:

1

Distance (m)

TER-(calculated)

0

0

--

--

--

5

0.3

1.1

0.7

0.5

10

0.5

1.3

1.0

0.8

15

0.6

1.3

1.1

0.9

1.0

3.1

2.3

1.6

Risk mitigation measure:

NW 605/606 (conv: 20 m, 90%: 5 m, 75%: 10 m, 50%:
20 m)

NW 605: When applying the product on areas adjacent to surface waters - except only occasionally but including
periodically water bearing surface waters - the product must be applied with equipment which is registered in the
index of 'Loss Reducing Equipment' of 14 October 1993 ('Bundesanzeiger' [Federal Gazette] No 205, p. 9780) as
amended. Depending on the drift reduction classes for the equipment stated below, the following buffer zones must
be kept from surface waters. In addition to the minimum buffer zone provided for by state law, § 6 (2) 2nd sentence
of the 'PflSchG' (German Plant Protection Act) must be observed for the drift reduction classes marked with ‘*’. (90
% : 5 m, 75% : 10 m, 50% : 20 m)
NW 606: The only case in which the product may be applied without loss reducing equipment is when at least the
buffer zone stated below is kept from surface waters - except only occasionally but including periodically water
bearing surface waters. Violations may be punished by fines of up to 50 000 Euro. 20 m
Calculation of PEC and TER – runoff and drainage:
The exposure for a ditch using the model Exposit 2.0 b and the TER-values calculated for application rate are shown
in the following table:

Inputparameter for Exposit 2.0 b:
Water solubility L(H2O) = 0.33 mg/L, DT50 (soil) = 194 d, KOC = 15744, mobility class I (low)
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Relevant ecotoxicity endpoint:
See spraydrift

a.i.:

pendimethalin

application rate:

1 x 3.5 L PP/ha = 1593 g a.i./ha

interception:

--

relevant Toxicity::

NOEAEC = 1.1 μg/L

relevant TER:

1

Exposure via run-off
Width of vegetated buffer
strip [m]

Width of vegetated buffer strip Width of vegetated buffer strip
[m]
[m]

0

1.47

0.75

5

0.75

1.5

Application time

Concentration ditch [μg/l]

TER (calculated)

Autumn/winter/early spring

0.25

4.4

spring/summer

0.76

1.4

Exposure via drainage

Risk mitigation measure (run-off):

NW 705 (5m vegetated buffer strip)

Risk assessment for non-target arthropods:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
Relevant for terrestrial habitats are the results of the risk assessment for non-target-plants.

45
Risk assessment for non-target plants:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
The relevant toxicity in this case is a HC5 of 6.4 g a.i./ha calculated from laboratory assays with a great variety of
plants species including also non-crop species. The safety factor can be reduced to 2, because some of the species
were additionally tested in field studies.
Pendimethalin is taken up by the plants via root, coleoptile and hypokotyl, therefore an interception of 50% is
included in the calculation of PECs. Exposure via volatilization and deposition is used the same way as described
above.

a.i./ppp:

Pendimethalin / ppp

Application rate:

1 x 3.5 L PP/ha = 1593 g a.i./ha

Scenario/Percentile:

Field crops / 90. percentile
outdoor volatilization trial

Interception:
Dist.

5m

50%

A
[%]

V/D
[%]

0.57

9.08

Exp.
via
V/D
[g/ha]

Exposure via V [g/ha]
conv.
T.

90%
Red.

75%
Red.

50%
Red.

conv.
T.

90%
Red.

75%
Red.

50%
Red.

0.133

2.12

5.60

1.51

2.19

2.34

0.57

9.08

0.133

relevante Toxizität:

HC5 = 6.4 g a.i./ha

relevanter TER:

2

6 Exposure D + V [g/ha]

Application rate: 2 x 796.3 g/ha
Distance

TER-(calculated)

[m]

conv. T.
5

1.1

90% Red.
4.2

75% Red.
2.9

50% Red.
1.9

Risk mitigation measure: NT 108: 75%, distance 5 m
N T 108: A buffer zone of at least 5 m must be kept from adjacent areas (except agriculturally or horticulturally used
areas, roads, paths and public places). In addition, in an adjoining strip of at least 20 m, the product must be applied
using loss reducing equipment which is registered in the index of 'Loss Reducing Equipment' of 14 October 1993
(Federal Gazette No 205, p. 9780) as amended, and be registered in at least drift reducing class 75%. Neither loss
reducing equipment nor a buffer zone of at least 5 m are required if the product is applied with portable plant
protection equipment or if adjacent areas (field boundaries, hedges, groups of woody plants) are less than 3 m wide.
A buffer zone of at least 5 m is also unnecessary if the product is applied in an area which has been declared by the
Biologische Bundesanstalt in the ‘Index of regional proportions of ecotones’ of 7 February 2002 (Federal Gazette no.
70 a of 13 April 2002), as amended, as agrarian landscape with a sufficient proportion of natural and semi-natural
structures, or if evidence can be shown that adjacent areas (e.g. field boundaries, hedges, groups of woody plants)
were planted on agriculturally or horticulturally used areas.
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Annex to Questionnaire
‘Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of plant protection products’, Dec 2010
Tebuconazol

Example of a ppp containing the active substance Tebuconazol, authorized in Germany since 2010,
excerpt of the environmental risk assessment (from 2010, UBA), translated into English

Risk assessment for aquatic organisms:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
Since the vapour pressure of Tebuconazol is < 10-5 Pa (20 °C), no relevant volatilization/deposition will be expected.
Exposure by volatilization and deposition has not to be taken into account.
In this case, fish is the most sensitive group of aquatic organisms tested. Tebuconazol belongs to the DMIFungicides, were a reasonable evidence for endocrine potential is available. Relevant is a Fish Sexual Developement
Test (FSDT) with Pimephales promelas, which has the best potential to show the expected effects.
Considering the basic drift values (szenario field crops, 82. Percentile) and the relevant toxicity endpoint for
Pimephales promelas (NOEC = 5.78 μg/L) the following concentrations in surface water and the related TER-values
for aquatic organisms are calculated (using EVA):

a.i./ppp:

Tebuconazol / XXX

application rate:

2 x 300 g a.s./ha (Interval: 7d)

DT50 water (SFO)

366 d

PEC / twa-Interval

initial/actual

scenario / percentile:

field crops, 82. percentile

Distance
(m)

Exposure via drift

Exposure via V/D

6 Exposure drift + V/D (μg/L)

(%)

(μg/L)

(%)

(μg/L)

conv. T.

90% Red.

75% Red.

50% Red.

0

100

198.68

-

-

198.68

-

-

-

1

2.38

4.73

-

-

4.73

0.47

1.18

2.36

5

0.47

0.93

-

-

0.93

0.09

0.23

0.47

10

0.24

0.48

-

-

0.48

0.05

0.12

0.24

15

0.16

0.32

-

-

0.32

0.03

0.08

0.16

20

0.12

0.24

-

-

0.24

0.02

0.06

0.12

relevant toxicity:

NOEC Pimephales promela: 5.78 μg/L (real)

relevant TER:

10

Distance (m)

TER (calculated)

0

0.03

-

-

-

1

1.22

12.22

4.89

2.45

5

6.19

61.88

24.75

12.38

10

12.12

121.17

48.49

24.24

Risk mitigation measure:

NW 605/606 (10m, 90%: --, 75%: 5 m, 50%: 5 m)
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Calculation of PEC and TER – runoff and drainage:
The exposure for a ditch using the model Exposit 2.0 b and the TER-values calculated for application rate are shown
in the following table:

Inputparameter for Exposit 2.02 b:
a.i.: Tebuconazol
Water solubility (mg/L)

36.1

DT50 (soil) (d)

91.6

KOC

991

mobility class

I (low)

Relevant ecotoxicity endpoint:
See spraydrift

a.i.:

Tebuconazol

application rate:

2 x 300 g a.s./ha (Interval: 7d)

interception:

40%

Exposure via run-off
Width of vegetated buffer
strip [m]

Width of vegetated buffer
strip [m]

Width of vegetated buffer strip
[m]

0

2.94

1.99

5

1.78

3.3

10

0.43

13.4

Application time

Concentration ditch [μg/l]

TER (calculated)

Autumn/winter/early spring

0.16

35.61

spring/summer

0.05

109.58

Exposure via drainage

Risk mitigation measure (run-off):

NW 701 (10m vegetated buffer strip)
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Risk assessment for non-target arthropods:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
a.i./ppp:

Tebuconazol / XXX

application rate:

2 x 1,5 L ppp/ha = 2 x 300 g a.s./ha (Interval: 7d)

MAF:

1.7

scenario / percentile:

field crops, 82. Percentile

Correction factor
(2D/3D):

-

distance
[m]

exposure via drift

exposure via V/D

PEC act [g/ha]
(incl. 2D/3D-correction)

[%]

[g/ha]

[%]

[g/ha]

conv. T.

90% Red.

75% Red.

50% Red.

1

2.38

60.69

-

-

60.69

6.07

15.17

30.35

5

0.47

11.99

-

-

11.99

1.20

3.00

6.00

25.05

12.52

90% Red.

75% Red.

50% Red.

relevant toxicity:

Typhlodromus pyri LD50: 380 mL ppp/ha

relevant TER:

5

distance [m]

TER (calculated)

1

6.26

Risk mitigation measure:

62.61

None

Risk assessment for non-target plants:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
a.i./ppp:

Tebuconazol / XXX

application rate:

2 x 1,5 L ppp/ha = 2 x 300 g a.s./ha (Interval: 7d)

MAF:

1.7

scenario / percentile:

field crops, 82. Percentile

interception:

50% (because of seedling emergence test)

distance
[m]

exposure via drift

exposure via V/D

PEC act [g/ha]
(incl. 2D/3D-correction)

[%]

[g/ha]

[%]

[g/ha]

conv. T.

1

2.38

6.07

-

-

6.07

0.61

1.52

3.04

5

0.47

1.2

-

-

1.2

0.12

0.3

0.6

33.3

16.6

relevant toxicity:

ER50: 50,6 g a.s./ha (A. theophrasti)

relevant TER:

5

distance [m]

TER (calculated)

1

8.3

Risk mitigation measure:

None

82.9
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Annex to Questionnaire
‘Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of plant protection products’, Dec 2010
Thiacloprid

Example of a ppp containing the active substance Thiacloprid, authorized in Germany since 2006,
excerpt of the environmental risk assessment (from 2006, UBA), translated into English
Risk assessment for aquatic organisms:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
The calculation of distance-related concentrations caused by spray drift is based on the basic drift values (see JKI
internet: http://www.jki.bund.de/no_cache/en/startseite/institute/anwendungstechnik/abdrift-eckwerte.html. )
Since the vapour pressure of Thiacloprid is 3 × 10-10 Pa (20 °C), no relevant volatilization/deposition will be
expected. Exposure by volatilization and deposition has not to be taken into account.
The calculation of the TER is based on the ecotocicological endpoint of the mesocosm study (repot No. XXX) with the
comparable ppp ‘YYY’: NOEAEC is 1.57 μg as/L with a safety factor of 5.
The exposure and TER values calculated for different application rates (using EVA 2.0) are shown in the following
table:

a.i./ppp: Thiacloprid
applications: crops, rape, potatoes
application rate: 2 x 300 mL/ha = 2 × 72 g as/ha, interval 10 d
scenario / percentile: field crops, 82. Percentile
exposure via
drift

exposure via
V/D

6 exposure drift + V/D [μg/l]

[%]

[μg/l]

[%]

[μg/l]

conv. T.

90% Red.

75% Red.

50% Red.

0

100.00

36.59

-/-

-/-

36.59

-/-

-/-

-/-

1

2.38

0.8710

-/-

-/-

0.8710

0.0871

0.2177

0.4355

5

0.47

0.1720

-/-

-/-

0.1720

0.0172

0.0430

0.0860

10

0.24

0.0878

-/-

-/-

0.0878

0.0088

0.0220

0.0439

15

0.16

0.0586

-/-

-/-

0.0586

0.0059

0.0146

0.0293

20

0.12

0.0439

-/-

-/-

0.0439

0.0044

0.0110

0.0220

distance
[m]

Relevant toxicity: 1.57 μg as/L (NOEAEC, mesocosm)
relevant TER: 5
distance [m]

TER-values (calculated)

0

0.04

-/-

-/-

-/-

1

1.80

18.03

7.21

3.61

5

9.13

91.28

36.51

18.26

10

17.88

178.76

71.50

35.75

15

26.81

268.14

107.26

53.63

20

35.75

357.52

143.00

71.50

Risk mitigation measure:

NW 605/606 (5m, 50%: 5m, 75%: --, 90%: --)
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Calculation of PEC and TER – runoff and drainage:
The exposure for a ditch using the model Exposit 2.0 a and the TER-values calculated for application rate
are shown in the following table:

I nputparameter for Exposit 2.0 a:
Water solubility L(H2O) = 184 mg/L, DT50 (soil) = 4.7 d (Labor, worst-case), KOC = 572, mobility class II
(medium)
a.i.: Thiacloprid
applications:crops,

rape, potatoes

application rate: 72 g as/ha for each application
Interception 50% (FOCUS)
relevant toxicity: 1.57 μg/L (NOEAEC, mesocosm)
relevant TER: 5
Exposure via run-off
Width of vegetated buffer
strip [m]

Concentration ditch [μg/l]

TER (calculated)

0

0.445

3.53

5

0.361

4.34

10

0.145

10.86

20

0.044

35.30

Application time

Concentration ditch [μg/l]

TER (calculated)

spring/summer

0.072

21.72

Exposure via drainage

Risk mitigation measure (run-off): NW 701 (10m vegetated buffer strip)
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Risk assessment for non-target arthropods:
Calculation of PEC and TER – spray drift and volatilisation/deposition:
a.i./ppp: Thiacloprid
applications: crops, rape, potatoes
application rate: 2 × 72 g as/ha
scenario / percentile: field crops, 82. percentile
Correction factor (2-D/3-D): 5
distance
[m]

exposure via
drift

exposure via
V/D

PEC act [g/ha]
(incl. 2D/3D-correction)

[%]

[g/ha]

[%]

[g/ha]

conv. T.

90% Red.

75% Red.

50% Red.

1

2.38

2.23

-/-

-/-

0.45

0.04

0.11

0.22

5

0.47

0.44

-/-

-/-

0.09

0.01

0.02

0.04

relevant toxicity: LR50 = 4.33 g as/ha (A . rhopalosiphi )
relevant TER: 5
distance [m]

TER (calculated)

1

9.71

97.14

38.86

19.43

5

49.19

491.91

196.76

98.38

Risk mitigation measure:

none
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Questionnaire: answers UK
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal level or EU
level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address the
harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant protection products.
Representatives from research and assessment agencies of invited Member States will present their national
approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior to the
workshop. The input will be discussed and used as a first step to develop a concept draft Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

What is your definition of spray drift?

Chemicals Regulation Directorate, Health & Safety Executive, UK response:
We do not have a single official definition of spray drift set down. However, as the following examples
illustrate, for water courses we are concerned with the droplet or particle fallout on horizontal surfaces:
Pesticides.gov.uk website: http://www.pesticides.gov.uk/safe_use.asp?id=61
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‘If pesticide spray reaches areas other than the intended crop, it is called spray drift. Users of pesticides
must ensure that all reasonable precautions are taken to prevent spray drift. COPR [the Control of
Pesticides Regulations] requires that the application of pesticides must be confined to the land, crop,
structure, material or other area to be treated.’

LERAP protocol
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/PSD/lerap_annex1.pdf
‘Spray drift is defined as that quantity of applied product (representing pesticide active ingredient) which is
deflected out of the treated area by the action of air currents during the application process. Spray drift
deposition (drift fallout) is that part of spray drift which impacts on the ground by vertical flux from the
spray drift passing overhead. Drifting material may take the form of droplets, dry particles or vapour. This
protocol is concerned only with the sampling and estimation of droplet drift (and dry particles where
applicable), but not with vapour.’

As well as deposition on surface water we assess spray drift fallout as part of the risk assessment for
bystanders and residents. This scenario estimates the spray drift fallout on a lawn area adjacent to the
sprayed area. In addition this assessment also considers spray drift that is deposited directly on the
vertical body of an adjacent human, and the amount of drift in the breathing zone is also a concern.
Finally, airborne vapour drift concentrations are also a concern.

Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used
in the assessment in your country ?

Chemicals Regulation Directorate, Health & Safety Executive, UK response:
Currently the drift fallout for both surface waters and bystander/resident risk assessments for plant
protection products is based on the published Rautmann dataset. However, we are close to adopting a
new ground boom fallout model for the bystander/resident assessment based on a recently completed
research project called BREAM. Following this we are conducting a review of CRD’s approach for surface
waters.
For assessments for ground boom equipment with respect to LERAP rating a standardised drift profile is
defined:
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Drift deposits on humans are currently estimated using measurements collected in tracer studies the
1980s on volunteers standing at a specific distance, currently 8 metres, downwind of ground boom or
broadcast applications. Thus for this component of drift a drift curve is not employed. Similarly for the
airborne component in the breathing zone a drift curve is not applicable. The BREAM project has updated
the database for ground boom sprayers including measurements on both child and adult mannequins
positioned closer at 2 metres from the end of the spray boom.
Vapour drift is obviously compound specific and the concept of a drift curve is not applicable.

Points to be addressed e.g.:
x
What reference (no drift reducing measures) is used: please indicate spray technique, nozzle type,
sprayer boom height; field situation; climatic conditions?

Specific techniques including nozzles are not defined for the current drift fallout risk assessments for
plant protection products other than the broad categories defined in the agreed drift values. Obviously
the underlying data are influenced by the specific application parameters in the spray drift trials but in
actual practice the application practices and the nozzles used by farmers are not in the UK usually
statutory conditions of use, and even if they were there would be questions relating to levels of
compliance.
At the time the current approach was adopted, assumptions about spraying practice were for field crops
based on a 12 metre boom sprayer, with a forward speed of 8 km/h, with nozzle height at 50 cm above
the crop. Spray volumes, were assumed to reflect label recommendations of 200 l/ha. For orchard
crops assumptions, were based on a broadcast air-assisted axial fan sprayer, with a forward speed of 5
km/h, with spray volumes of 200 or 500 l/ha.
Spraying conditions officially recommended as being acceptable are defined in a code of practice for
users. http://www.pesticides.gov.uk/safe_use.asp?id=64
The extract below shows a summary of advice relating to wind speed.
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Although spraying in winds above 9.6 km/h is not recommended it is recognised that this does occur.
The LERAP ratings for equipment do set out the conditions that the LERAP rating is regarded as valid for
specific nozzles, these include the specific atomiser details including pressure/flow rate; atomiser
spacing (e.g. 0.5 m) and boom height above the target and above the ground (e.g. Up to 0.4 m above
target surface, and not more than 2 m above ground surface if crop [or vegetation of at least the same
height as the crop being treated]continues into buffer zone or not more than 1 m above ground surface if
no crop [or vegetation of at least same height] in buffer zone); and forward speed, 6-12 km/h.
BREAM includes data for a standard reference nozzle (FF110/1.2/3.0), and considers the range as
described for the following parameters: wind at 3.0m 0.5-25 km/h, boom height 0.1-1.5 m, forward
speed 4-25 km/h, nozzles 6 – 992 in units of 6, crop height 0.05-2.0 m, vegetation height 0.05-2.0 m,
downwind distance 1-15 m, wind angel 10-170 degrees. Final scenarios for regulatory assessments are
still to be published but the project team provided illustrations of a typical scenario as follows:
Short crop/bare ground
FF110 03 nozzle at 3 bar
96 nozzles (i.e. two passes of 24 m boom)
0.7 m boom height
12 km/h forward speed
Applied volume 120 litres/ha
Wind speed at 3.0 m 2.5 m/s (at top end of Code ‘ideal’ recommendation).
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They also provided a higher drift scenario:
Short crop/bare ground
FF110 03 nozzle at 3 bar
96 nozzles (i.e. two passes of 24 m boom)
1.0 m boom height
16 km/h forward speed
Applied volume 90 litres/ha
Wind speed at 3.0 m 3.5 m/s (at top end of Code ‘risky’ conditions).

x

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees…
or further within crop groups cereals, row crops bare soil and/or are crops grouped by the method
of spraying?

Broad crop categories are recognised, field crops, tree and bush crops, and vines, which broadly will
reflect different application methods. In addition were the proposed use and the drift data support a
distinction between early and late growth stages this is taken into account.

Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements
o
What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface
water or last crop row?

Plant protection products specify spray free buffer zones. Although agri-environment schemes support
both cultivation/application free zones and grass buffer strips (i.e. crop free zones), see Entry Level
Stewardship (ELS) Handbook at
http://www.naturalengland.org.uk/ourwork/farming/funding/es/default.aspx.
For ground boom applications the spray free zone is defined not by reference to the equipment but as a
zone which direct spray must not be allowed to fall into. For ground boom applications where a buffer
zone is required this zone is currently fixed at 5 metres. However, a very recent development (in the last
week) is that the principle of accepting products that would require 10 or 20 metre buffer zones has
been accepted as an interim measure in anticipation of a more fundamental review.
For broadcast air-assisted applications the spray free zone is similarly defined but the width of the zone
is variable.

x

What is the position of the sprayer and nozzles related to the sprayed crops

For ground crops the spray boom will be above the sprayed crops, and it may or may not extend over
the buffer zone. Obviously if it does extend over the buffer zone the nozzles potentially spraying directly
into the buffer zone must be switched off.
For broadcast air assisted sprayers spraying tree or bush crops, the ‘outermost row’ is the crop row
nearest to the buffer zone, and the sprayer may be operated on the buffer zone side of this row with the
spray directed only towards this row.
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The edge of the water body is variable, particular as water levels change, and the buffer zone also
applies to dry ditches, so the reference point for the origin position of the buffer zone is take as the top
of the bank.

x

Are spray free buffer zones based on an authorization decision and on each label or generally
regulated

Spray free buffer zones are based on specific authorisation decisions. There is a general scheme (LERAP
– Local Environmental Risk Assessment for Pesticides) which allows in some circumstances farmers to
adjust the width of the stipulated buffer zone based on their local circumstances. See
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/PSD/LERAP_Horizontal_boom_sprayers(1).pdf
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/PSD/LERAP_Orchard(1).pdf

x

What is the position and the dimensions of the evaluation zone (water, non-target)

The water body is considered to be 30cm deep, 100 cm in width and a 100 m length is considered
(being 1 side of a 1 ha field).
For bystanders and residents the adjacent area is currently considered as follows:
a) For ground boom sprayers an unsprayed headland of 1 metre is assumed, and the fallout
between 1 and 5 metres is averaged.
b) For broadcast air assisted sprayers a headland of 5 metres from the origin of the drift profile is
assumed, and the fallout over 10 metres is averaged.

Give an example on how spray drift deposition is calculated on the evaluation zone

The spray drift values for different crops and for different distances are published by Rautmann et al.
2001 (see Commission Guidance document on Aquatic Toxicology, Sanco/3268/2001, dated 1 October
2001).
The initial PECsw is calculated using the following equation:

PECini
where

a  dr
Vsw  100

a
= application rate [μg/m²]
dr = % spray drift
Vsw = water volume per m2 [300 l/m²]
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Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones

Authorisation evaluation: currently buffer zone only
LERAP: Spray technique/drift reduction class i.e. LERAP equipment drift class (e.g. downward air
assistance, shrouded sprayer,); dose (application) rate, width of watercourse (not for broadcast air
assisted).

Which drift reduction classes are used?
25-<50, 50-<75, and 75% or more, for specified operating conditions. A 90% reduction class was
considered but it was concluded not to be robust without major review of methodologies used.

Which methodology is used for entry in a drift reduction class?

Ground boom – comparative wind tunnel nozzle test or whole equipment field tests of candidate
nozzle/equipment against reference nozzle/equipment or collation of existing data.
Broadcast air assisted – whole field tests against reference equipment or collation of existing data.

Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface
water?

See above.

x

Is the assessment of the exposure of these environmental compartments only based on drift
deposition or is it a combination of drift deposition and other processes like drainage and run-off?

These are considered as separate time events.

x

How is the exposure profile for the example compounds (drift and/or other processes like drainage
and run-off)? (focus on the worst-case uses of the example compounds)

These are considered separately as two independent peak events

x

Which drift reducing measures are used to mitigate the risk of the example compounds and how are
these drift reducing measures implemented in the risk assessment of the example compounds?
(focus on the worst-case uses of the example compounds)
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Example One: Thiacloprid
The EU Review DAR agreed EAC endpoint identified in mesocosm study following 2 applications was 1.57
μg/l and this is the regulatory value used in assessments.
The worst case scenario involves the use of the product Calypso, a suspension concentrate formulation
containing 480 g/l thiacloprid, on apples. The application rate is 0.18 kg a.s./ha, and up to two
applications may be made per year.
PECsw from a single application were calculated using the 1995 BBA values, the assessment predated
the revised values which are used today, as follows:
Distance (m)
3
5
10
15
20
30
40
50

Drift %
29.6
20.0
11.0
6.0
4.0
2.0
0.4
0.2

PEC a.s. μg/l
17.8
12.0
6.6
3.6
2.4
1.2
0.24
0.12

The PECsw exceed the EAC at distances closer than 30 metres.
PECsw from a two applications were also calculated using the 1995 BBA values, combining 95th
percentile and mean events by a taking into account of a 14 day application interval and using the
EXAMS model (v22.94, 1992) the formation of two degradation products. In this case the PECsw at 30
metres was 0.89 μg/l.
The regulatory requirements were that broadcast air assisted applications require a 30 metre buffer
zone, and users not applying this statutory zone must either themselves or ensure someone else does
on their behalf, carry out a LERAP (which might allow a reduction by up to 12 or 18 metres depending on
dose rate, presence of a wind break and drift reduction class [currently there are no broadcast air
assisted equipment recognised as low drift]) and the results must be recorded and be available for
inspection for three years.
Later a second thiachloprid product used on field crops was evaluated. Biscaya, is a an oil dispersion
formulation containing 240 g a.s./litre, and is applied by ground boom sprayer at 0.096 kg a.s./ha up to
three times a year.
Drift from ground boom applications at 1 metre was assessed using the following values: 2.77% drift for
one application and 2.01% for three applications. For multiple applications dissipation and degradation
was again considered. All PECsw were below the EAC of 1.57 μg/l and no buffer zone was required.
Example two: tebuconazole
Tebuconazole products in the UK are currently registered under national legislation and have yet to be reregistered following the Directive 91/414/EEC review. CRD anticipate using the aquatic toxicity
endpoints agreed as part of the Annex I inclusion review. In addition if the applicants provide additional
toxicity data in support of individual products these too may be considered. It is anticipated that the
exposure assessment will rely on the standard BBA/JKI drift data.
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Example three: pendimethalin
The worst case scenario involves the use of Stomp 400, an SC which contains 400 g a.s./l, on maize.
This is applied at 1.5 kg a.s./ha using ground boom sprayers. The application rate was limited to 1.5
kg/ha as higher rates indicated unacceptable exposures.
To support the hazard assessment a re-evaluation of the mesocosm study supporting Annex I inclusion
and additional data were provided. This established a NOEAEC of 5.74 μg/l for invertebrates. An
assessment factor of 2 was used to derive a non fish EAC of 2.87 μg/l. Additional fish LC50 studies
were also evaluated and an EAC for fish of 3.22 μg/l was set.
The PECsw were estimated, using drift values of 2.77% at 1 metre, and 0.57% at 5 metres, as 13.85 and
2.85 μg/l. At 1 metre the PECsw exceeded the EACs, but at 5 metres they did not. It was concluded that
the product could be used with the standard ground boom buffer zone. Note it was also concluded that
applications at rates above 1.5 kg a.s./ha would not be acceptable as addition mitigation beyond that
provided by a 5 metre buffer zone would be required.
The regulatory requirements are that ground boom applications have a 5 metre buffer zone, and users
not applying this statutory zone must either themselves or ensure someone else does on their behalf,
carry out a LERAP (which might allow a reduction to 1 metres depending on the dose rate, size of the
water course and drift reduction class) and the results must be recorded and be available for inspection
for three years.
Spray from hand held equipment must not be allowed to fall within 1m of the top of the bank of a water
body and spray must be aimed away from water.

Focus preferably on the following example compounds:
Insecticide: thiacloprid
Fungicide: tebuconazole
Herbicide: pendimethalin

Session 4 Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.

Comment: there are essentially three aspects that should be considered:
1) Spray drift assessment
2) Drift reduction classification of equipment
3) Drift mitigation measures
The scope for harmonising the first two of these is probably greater than for harmonising the latter
(thinking from a PPP specific authorisation point of view) as local agricultural considerations may
influence the preferred or practical risk mitigation options between MSs.
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Questionnaire: answers France
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Current situation in France
Anne DUVAL, Ministère de l’Agriculture – Direction Générale de l’Alimentation. Paris
anne.duval@agriculture.gouv.fr
Jean-Paul DOUZALS – Cemagref Montpellier
jean-paul.douzals@cemagref.fr

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal level or EU
level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address the
harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant protection products.
Representatives from research and assessment agencies of invited Member States will present their national
approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior to the
workshop. The input will be discussed and used as a first step to develop a concept draft Guidance Document.
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Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

What is your definition of spray drift
Drift corresponds to the airborn amount of spray mixture that is not directly applied to the crop mainly
due to side wind (in reference to ISO standard 22866). Spray drift does not include evaporation nor runoff or drainage of a sprayed mixture.
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves
are used in the assessment in your country?
Drift curve references used in France :
-

Rautmann – Ganzelmeier curves are used by the accreditation agency (ANSES) to assess
environmental impact of chemicals. Depending on the toxicity and formulation of CPP, a spray
free buffer zone is defined along surface water as well as sensitive terrestrial zones.

-

In case of nozzle accreditation (low drift), a simplified protocol in Cemagref wind tunnel (drift
potential) is available.

-

Reference data curves can also be completed by field tests (ISO 22866) in case of specific
experiments.

Points to be addressed e.g.:
x What reference (no drift reducing measures) is used: please indicate spray technique,
nozzle type, sprayer boom height; field situation; climatic conditions?
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery
trees…
or further within crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?

Arable crop (including main crops):
Reference material is a standard boom sprayer fitted with flat fan 110 02 nozzles at 2,5 bar and 70 cm
height. The entire boom is equipped with the same type of nozzles.
Orchards:
Reference material is a axial fan (atomizer) sprayer fitted with standard hollow cone nozzles.
Vines : Reference for narrow rows (< 1,5 m) (mounted materials on straddle tractor or harvest machines)
is a pneumatic 10 outlets machine.
Reference for large row vines (from 1,5 m to 3 m) is a pneumatic sprayer.
In terms of risk assessment, reference used is Rautmann (2001). No interception is taken into account.
For insecticides and fungicides, drift values differ between different crops: field crops, fruit crops
(early/late), grapevine (early/late), hops and vegetables, ornamentals, small fruits (< / > 50 cm).
For herbicides, the same drift values are used for all crops (values of Rautmann for field crops).

63
Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both
elements
o What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of
surface water or last crop row?

Both crop free buffer zones (green/vegetation stripes of at least 5 meters) and/or spray free buffer
zones (from 5 to 100 meters) are applied in France along water courses. The minimum spraying distance
is then 5 meters between the last nozzle to the edge of surface water.
Vegetation strips shall be composed of grass or a hedge in case of low adjacent crops or hedge or trees
in case of orchards or relatively high crops.
Water course boundary is defined as the minor water bed level (excluding flood conditions).
x

What is the position of the sprayer and nozzles related to the sprayed crops?

Arable crops : nozzles are oriented downward. Overlap between back and forth travels is obtained at 50
cm distance.
Orchards/Vines : When spraying near vegetation stripes (edge row(s), sprayer outlets are oriented in
direction to the crop (and not to surface water)
In some cases (wind direction, lack of hedge or trees on vegetation stripes) and accordingly to good
agricultural practices, the last row of vegetation crops may not be sprayed.
x

Are spray free buffer zones based on an authorization decision and on each label or
generally regulated

SFBZ are based on an authorization decision for each label.
Example : SFBZ along surface water is based on the residual toxicity of the chemical towards aquatic
populations
Terrestrial SFBZ is based on the residual toxicity towards non-target arthropods and sensitive vegetation
(sensitive crops).
A specific regulation is involved in case of aerial spraying where exclusion concerns surface water,
houses and buildings.

x

What is the position and the dimensions of the evaluation zone (water, non-target)?

By the law, BZ must consist of at least 5 m width green stripe with vegetation along water courses
(visible on a 1/25 000th map as continuous or discontinuous blue lines) as defined by IGN (French
National Institute of Geography).
For drift to surface water, at the present time, the assessment is based on a ‘French scenario’ with a
water body (100 m x 1 m) of 30 cm depth. An application on a field of 1 hectare is considered.
From January 2011, the assessment will be based on the European FOCUS scenarios.
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Give an example on how spray drift deposition is calculated on the evaluation zone
For drift to surface water, the following equation is currently used:
PECsw (μg/L) = Application rate (g/ha) x Drift percentage (%) x 104 / volume of water body (L) =
Application rate (g/ha) x Drift percentage (%) / 300
For non-target arthropods, the following equation is used:
Off-field exposure (g/ha) = Application rate (g/ha) x Drift percentage (%) x Multiple Application Factor /
Distribution factor on plants (based on Escort 2 guidance document)
For non-target plants, the following equation is used:
Off-field exposure (g/ha) = Application rate (g/ha) x Drift percentage (%) x Multiple Application Factor
(based on Sanco 10329 guidance document)

Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones
Which drift reduction classes are used?
Which methodology is used for entry in a drift reduction class?
In risk assessment: only non treated areas are used (5, 20, 50 m), which is further reported in decision
notifications. Buffers may be reduced from a category to the category below when appropriate measures
as efficient drift reducing nozzles and vegetated buffers are used/implemented (order of 16 September
2004). Further details are provided below:
Nozzles : low pressure nozzles, air injection nozzles are already accredited.
Vines : orientation of pneumatic outlets, face-to-face spraying. At the present time no complete system is
accredited.
Orchards : combination of nozzles with iceball nets/wind nets/codling moth (Cydia pomonella L.) nets. At
the present time no complete system is accredited.
In France, drift reduction is validated when drift of a candidate material is below 1/3 of reference drift
values (reference nozzle, reference equipment). It means that a drift reduction ratio of 3 compared to the
reference is obtained. No drift ranges are applied.
Under these conditions (and with a vegetated buffer zone of at least 5 m), SFBZ of 20 and 50 m can be
reduced to 5 m.

Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas
and surface water?
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For drift in surface water: At the moment, the assessment is based on a ‘French scenario’: The
application rate, applied on a field of 1 ha, is corrected by a drift percentage (based on Rautmann drift
curves) and comes into a water body ( 100 m x 1 m) of 30 cm depth.
From January 2011, the assessment will be based on the European FOCUS scenarios. Drift deposition is
also based on Rautmann drift curves.
For off-field areas, the assessment is also based on Rautmann drift curves.
x

Is the assessment of the exposure of these environmental compartments only based
on drift deposition or is it a combination of drift deposition and other processes like
drainage and run-off?

Currently, the 3 entry routes (drift, drainage and run-off) are assessed separately (note that the
systematic assessment of run-off is new in our assessment).
When FOCUS scenarios are used, the 3 entry routes will be assessed all together, but mitigation
measures will be proposed for each entry route.
x

How is the exposure profile for the example compounds (drift and/or other processes
like drainage and run-off)? (focus on the worst-case uses of the example compounds)

For thiacloprid (based on the preparation CALYPSO): For 2 applications at 120 g/ha on orchards, drift
was the main entry route.
For tebuconazole (based on the preparation PHYSALIS): For 3 applications at 200 g/ha on vegetables <
50 cm, drift was the main entry route.
For pendimethalin (based on the preparation PROWL 400): For 1 application at 2400 g/ha on vines, drift
was the main entry route.
x

Which drift reducing measures are used to mitigate the risk of the example
compounds and how are these drift reducing measures implemented in the risk
assessment of the example compounds? (focus on the worst-case uses of the example
compounds)
Focus preferably on the following example compounds:
f,QVHFWLFide: thiacloprid
f)XQJLFLGHWHEXFRQD]ROH
f+HUELFLGHSHQGLPHWKDOLQ
The following drift mitigation measures were proposed by Anses:
For thiacloprid: non treated area of 50 m
For tebuconazole: no drift mitigation was necessary (PEC/PNEC < 1). A default non treated area
of 5 m is therefore proposed.
For pendimethalin: default non treated area of 50 m
Session 4 Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
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Questionnaire: answers Belgium
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal level or EU
level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address the
harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant protection products.
Representatives from research and assessment agencies of invited Member States will present their national
approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior to the
workshop. The input will be discussed and used as a first step to develop a concept draft Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones
assessed in your country?

What is your definition of spray drift?
Spray drift is defined as that portion of the applied product which is moved out of the target area by the
action of air movements during and as a consequence of the application process. Belgian legislation
focuses on sedimenting spray drift to surface waters. It does not include movement of agricultural
chemicals to non-target sites caused by volatilization or windblown soil particles that occurs after
application.
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used
in the assessment in your country?
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As a general remark, for about 10 years, surface water assessments were carried out in Belgium only
using spray drift as contamination source (the drift values are the 90th percentiles values from the BBA
(2000)). Recently, Belgium decided to adopt the FOCUS tools (Swash interface and corresponding
modules) to assess the exposure of the surface water compartment. The choice to use the FOCUS tools
is motivated by the fact that it needed to take into account the other sources of contamination (run-off,
drainage), but also in view to promote the work-sharing with the other European Member States. By
consequence, currently in Belgium there is a co-existence between the new system (assessment with the
FOCUS tools) and the old system (only based on the drift values from the BBA).
The implementation of the new system is progressive; the starting point is the active substance from the
list 3B of the European revision procedure 91/414/CEE.
Points to be addressed e.g.:
x What reference (no drift reducing measures) is used: please indicate spray technique, nozzle
type, sprayer boom height; field situation; climatic conditions?
Field crop sprayers: The reference spray application is a standard ISO 03 nozzle at 3.0 bar with boom
height 50 cm.
The reference orchard sprayer is not specifically defined but based on common agricultural practice in
Belgium it could be described as an axial fan sprayer with hollow cone nozzles.
Field situation and climatic conditions are not defined.
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees…
or further within crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?

Distinction of drift data are made between the following crop types: arable crops, orchards, vineyards
and hops
Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements
o What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface
water or last crop row?

The necessity to define a spray free buffer zone is defined for each plant protection product. Belgian
buffer zones are defined as non-sprayed zones near the surface water. The width of the spray free buffer
zone is defined after surface water risk assessment and is defined as the distance between the last
treated row of the crop (the row which is the nearest to the surface water) and the top of the bank of the
surface water.
The width of the spray free buffer zone can be adjusted using drift reducing measures described
hereafter (cf. session 2).
In all circumstances, a spray free buffer zone of 1 meter in arable crops and 3 meter in orchards is to be
respected against the non-target surfaces.
x

What is the position of the sprayer and nozzles related to the sprayed crops

This is not specifically specified in the legislation but good agricultural practice prescribes that the
distance between the last nozzle and the edge of the field is at least half of the nozzle distance.
x

Are spray free buffer zones based on an authorization decision and on each label or generally
regulated

The spray free buffer zones are defined in the authorization procedure and defined for each use of each
plant protection product. The buffer zone is therefore noted on each label.
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x

What is the position and the dimensions of the evaluation zone (water, non-target)

Give an example on how spray drift deposition is calculated on the evaluation zone
With the old system (based only on the drift values from the BBA), the dimensions of the surface water
was 30 cm depth (the width and the length of the water body was not necessary since the drift loadings
as PPP are based upon a percentage of the application rate).
With regard to the new system (use of the FOCUS tools), see document ‘FOCUS Surface Water Scenarios
in the EU Evaluation Process under 91/414/EEC’ (FOCUS, 2001). http://focus.jrc.ec.europa.eu/

Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones
The classification of horizontal boom sprayers is based on three factors:
- Sprayer type (standard, air support, band spraying, shielded boom sprayer & shielded band
spraying
- Nozzle type
- Nozzle size
For orchard sprayers, the drift reduction classification is based on the 5 factors:
- Sprayer type (axial fan sprayer, cross flow sprayer, cross flow sprayer with sensor system, tunnel
sprayer)
- Nozzle type
- Nozzle size
- Presence of a hedge/screen/hail nets
- Leaf stage (with without)
Other application factors (driving speed, boom height, spray pressure (3.0 bar)), meteorological
conditions and dose rate are not brought into account.
The width of the buffer zone (2, 5, 10, 20, 30 meters) and the percentage of drift reduction to be
achieved are noted on the label of the plant protection product. Farmers can adjust the width of the
buffer zone if the correct drift reducing equipment is used. Buffer zone widths vary from 2 to 200 m.
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Belgian buffer zone widths to be respected with field sprayers as a function of spray
application technique and label recommendations (www.phytoweb.fgov.be)
Buffer zone on the label
2m

Spray
application
technique

5m

10 m

20 m

with standard application technique

20 m
with 50%
drift
reducing
technique

20 m
with 75%
drift
reducing
technique

20 m
with 90%
drift
reducing
technique

Standard

2m

5m

10 m

20 m

30 m

40 m

200 m

50% drift
reduction

1m

2m

5m

10 m

20 m

30 m

40 m

75% drift
reduction

1m

2m

2m

5m

10 m

20 m

30 m

90% drift
reduction

1m

1m

1m

1m

5m

10 m

20 m

Which drift reduction classes are used?
For horizontal boom sprayers, drift-reducing equipment (combination sprayer/nozzle) is classified into
0%, 50%, 75% and 90% of drift reduction. For orchard sprayers, there is a forth category (99%). No drift
reduction is allocated for drift reduction potential below 50%.
A complete list of the classified drift reducing spray application techniques can be found here:
French:
http://www.fytoweb.fgov.be/FR/doc/buses-FR.pdf
Dutch:
http://www.fytoweb.fgov.be/NL/doc/doppen-NL.pdf
Which methodology is used for entry in a drift reduction class?
The competent authority for drift-reducing equipment classification is the Technical Committee
‘Pesticides Application’ made up of spraying equipment experts.
The Belgian classification system is originally based on classification work done in
- Germany (BBA classification),
- the Netherlands (‘Lozingenbesluit open teelt in en veehouderij’) decree of 27/01/2000 and the list in of
the ‘College voor de Toelating van bestrijdingsmiddelen’), and
- the United Kingdom (LERAP classification).
In principle, the most stringent criteria were always followed.
Sprayer and nozzle manufacturers are invited to submit reports on the tests carried out according to the
guidelines in place in the Netherlands, Germany and the UK, or according to the international reference
norms, if their material is to be listed in the Belgian inventory.
Option 1: Applicants can submit a full application, containing the following elements:
- test reports showing the drift-reducing character of the equipment, using the normative reference
system. Tests must be carried out by reference test centres;
- possible classification in another country;
- technical and commercial information of the equipment;
- a classification proposal allowing to include that new equipment in the Belgian classification
Option 2: Systematic biannual revision of nozzles lists adopted under foreign laws.
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Finally, the Technical Committee may also take into account scientific literature to classify (new)
equipment.

Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface
water?

For around 10 years, Belgium used excel sheets derived from the drift data (90th percentile) of the BBA
(2000) to assess the exposure in the surface water. Recently, Belgium adopted the FOCUS tools (Swash
and corresponding modules) and the European step-by-step procedure to assess the exposure. The
exposure of surface water has therefore become a combination of the drift and run-off/drainage
processes. The European FOCUS scenarios R1, D3 and D4 are used in the national authorization
procedure.
With regard to the exposure of terrestrial off-field areas, by default, following the Good Agricultural
Practice, a spray free buffer zone of 1 meter in arable crops and 3 meter in orchards is to be respected
against the non-target surfaces (non-target surfaces includes not only the surface water but also hard
surfaces, neighboring fields, ditches, sanctuary zones).
x

Is the assessment of the exposure of these environmental compartments only based on drift
deposition or is it a combination of drift deposition and other processes like drainage and runoff?
See above.

x

How is the exposure profile for the example compounds (drift and/or other processes like
drainage and run-off)? (focus on the worst-case uses of the example compounds)

Active
substance
Thiacloprid

Thiacloprid

Tebuconazole

Product
Calypso,
SC, 480 g/L
thiacloprid

Calypso, SC, 480
g/L thiacloprid

Tebustar, EW,
250 g/L
tebuconazole

Exposure
Excel sheets
system with drift
values
Note : not yet
assessed
following the
other routes of
contamination
Excel sheets
system with drift
values
Note : not yet
assessed
following the
other routes of
contamination
Excel sheets
system with drift
values
Note : i) not yet
assessed

Use

Dose

Mitigation
measure
BZ of 20
meter with a
drift
reduction
technique of
90%.

Pome fruit

2 * 180 g
as/ha

strawberry

2 * 125 g
as/ha

BZ of 20
meter with
standard
spray
application
technique

wheat

1 * 250 g
as/ha

No BZ
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following the
other routes of
contamination
ii) RA carried out
with the acute
toxic effects –
pending on the
annex III dossier
Pendimethalin

x

Stomp 400, SC,
400 g/l
pendimethalin

Drift, drainage
Note : i) run-off
assessment
asked as
condition for
prolongation of
the authorization

wheat

1 * 800 g
as/ha

BZ of 5
meter with
standard
spray
application
technique

Which drift reducing measures are used to mitigate the risk of the example compounds and how
are these drift reducing measures implemented in the risk assessment of the example
compounds? (focus on the worst-case uses of the example compounds).

Drift reducing measures used to mitigate the risk of the example compounds are shown in the table
above. For the active substance thiacloprid, in orchards, the amount of active substance calculated at 20
meter was reduced by a factor of 90%.
Within the FOCUS tools, the drift reducing factors are implemented by modifying the TOXSWA input files
(manually or by using the SWAN tool).
For field crop sprayers, the following drift reducing measures can be used:
- Adapted sprayer type (air support, band spraying, shielded boom sprayer & shielded band spraying)
and/or
- Drift reducing nozzles (based on nozzle type & size)
Based on nozzle type and sprayer type, the spray application techniques are divided into 0%, 50%, 75%
and 90% drift reduction class.
For orchard sprayers, the following drift reducing measures can be used:
- Adapted sprayer type (cross flow sprayer, cross flow sprayer with sensor system, tunnel sprayer)
- Drift reducing nozzles (based on nozzle type and size)
- Presence of a hedge/screen/hail nets
- Leaf stage (with without)
Based on these factors, the orchard spray applications are divided into 0%, 50%, 75% and 90% drift
reduction class.
Focus preferably on the following example compounds:
Insecticide: thiacloprid
Fungicide: tebuconazole
Herbicide: pendimethalin

72

Session 4

Discussion and final conclusions

Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
Useful documents:
* FR – Mesures de reduction de la contamination des eaux superficielles par les produits
phytopharmaceutiques. Service public federal. Santé publique. Sécurité de la chaine alimentaire et
environnement.
http://www.fytoweb.fgov.be/FR/doc/water%20sept%202006%20fr.htm
http://www.fytoweb.fgov.be/FR/doc/Largeur%20de%20la%20zone%20tamponFR%20(sept%202006).pdf
* Dutch – Maatregelen ter beperking van de verontreiniging van oppervlaktewater door
gewasbeschermingsmiddelen
http://www.fytoweb.fgov.be/NL/doc/water%20sept%202006.htm
http://www.fytoweb.fgov.be/FR/doc/Largeur%20de%20la%20zone%20tamponFR%20(sept%202006).pdf
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Questionnaire: answers Poland
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal
level or EU level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address
the harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant
protection products. Representatives from research and assessment agencies of invited Member States
will present their national approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior
to the workshop. The input will be discussed and used as a first step to develop a concept draft
Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones assessed in
your country?

What is your definition of spray drift?

P L: for the regulatory purposes the spray drift is defined exactly as in FOCUS – i.e. the
amount of the pesticide which is carried out of the sprayed fleld in the spray drift cloud. Also
for the regulatory purposes we use the spray drift values as defined in FOCUS, i.e. these
proposed by Ganzelmaier.
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used
in the assessment in your country?

PL: for the regulatory purposes sam e as in FOCUS, i.e these determ ined by Ganzelmeier. N.b.
it should be noted that for dust drift deposition the sam e scheme is used, according to the
recommendation given by PPR Panel.
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Points to be addressed e.g.:
x What reference (no drift reducing measures) is used: please indicate spray technique, nozzle
type, sprayer boom height; field situation; climatic conditions?

P L: m ostly referred standard technique (in recom m endations) is:
o for field crop sprayers: 12 m field boom without air assistance, nozzle size ISO
110 03, spacing 50 cm, height 50 cm
o for orchard sprayers: air- assisted orchard sprayer with axial fan and no air
direction, standard hollow cone nozzles (up to 12 per sprayer side)
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees…

PL: for the regulatory purposes yes, as in FOCUS.
We are of the opinion that there should be different buffer zones for arable crops (field crop
sprayers) and spatial crops (orchard, hop) where orchard air assisted sprayers are
recommended. This should be introduced into the GAP manuals distributed among the
farmers and agricultural advisors.

or further within crop groups cereals, row crops bare soil and/or are crops grouped by the
method of spraying?

PL: for the regulatory purposes yes, as in FOCUS

Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements?

PL: We use spray free buffer zones. In som e circum stances those zones are the sam e as
crop- free buffer zones (especially when we need to protect non- target terrestrial arthropods
or plants)
o

What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface
water or last crop row?

PL: our intention is to measure buffer zone width from the last active nozzle to the top of the
water body bank. We also consider the width from the edge of the field to the top of the water
body bank.
x

What is the position of the sprayer and nozzles related to the sprayed crops?

PL: For the field crops the boom is m oved over the crop (the position of the last nozzle
depends on the division of the field according to the used cultivation machines and working
paths). When the nozzles are switched off and it could be m oved over the surface water - we
advise to fold that part of the boom up. In case of air- assisted orchard sprayers during
spraying the outerm ost row the last nozzle mean active nozzles directed towards the tree. It
will probably not change its position because of the relatively constant position of tractor
wheels track (working path). During the band spraying (like herbicides application in orchards)
the last nozzle is not positioned farther than over the edge of the herbicide band. (This
question is not clear enough)
x

Are spray free buffer zones based on an authorization decision and on each label or generally
regulated?

PL: in the Polish legal act on plant protection it is defined that ppp should be used in a
distance of 20 m from apiaries, herbal plantations, nature reserves, national parks, protected
plant kinds, surface waters, drinking water abstraction sites(inner protective zones) and 5 m
from public main roads.
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W e’ve started to use buffer zones based on the authorization decision for each label (this
results from the exposure and risk assessment carried out as the element of the authorization
procedure). Whenever the product fails the assessment at STEP 3 and it is necessary to carry
out the Step- 4 assessment, we put on the label of a particular product a flexible buffer zone.
x

What is the position and the dimensions of the evaluation zone (water, non-target)?

PL: for the regulatory purposes it is the sam e as defined in FOCUS SW Guidance for the
aquatic exposure or other relevant Guidance Documents for the other non- target organism
exposure.
Give an example on how spray drift deposition is calculated on the evaluation zone

PL: for the aquatic exposure standard FOCUS assum ptions are made. Whenever there is a
need to reduce the exposure of water bodies via spray drift the EU spray drift calculator (the
tool inbuilt to FOCUS SWASH shell) is used. The reduction can be done manually, by changing
the relevant param eters in TOX SWA, or (the option used more often recently) by using SWAN
enabler, based on the same assum ptions concerning drift reduction.
Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones

PL: Our intention is to utilize officially approved and existing drift reducing techniques. Only
the sprayers produced by our local manufacturers will be tested in Poland.
Which drift reduction classes are used?

PL: There are no legally binding or recommended drift reduction classes. In our risk
assessment, where the risk must be reduced to an acceptable level, we use values for drift
reduction recomm ended by FOCUS guidance documents.
Which methodology is used for entry in a drift reduction class?

PL: Our intention is to propose ISO methodology.

Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface
water?

PL: for the exposure of terrestrial off field the values of spray drift used by Ganzlem eier are
used (as recom mended by relevant EU Guidelines). In case of SW exposure assessment
Poland decided to follow fully the FOCUS approach, including the use of FOCUS recomm ended
modeling tools. As a consequence, the spray drift used here are the same as recomm ended
by FOCUS SW and FOCUS L&M Work Groups.
x

Is the assessment of the exposure of these environmental compartments only based on drift
deposition or is it a combination of drift deposition and other processes like drainage and runoff?

PL: for SW exposure it is a com bination of all migration routes.
x

How is the exposure profile for the example compounds (drift and/or other processes like
drainage and run-off)? (focus on the worst-case uses of the example compounds)

PL: from the regulatory point of view it is difficult to give a clear answer to this question. The
exposure profile is a com bination of several factors, namely:
o intrinsic properties of the com pound,
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a pplication rates,
application m ethod,
application tim es,
type of crop
Therefore it is not easy to identify worst case exposure profile for each of the proposed
com pounds.
o
o
o
o

x

Which drift reducing measures are used to mitigate the risk of the example compounds and how
are these drift reducing measures implemented in the risk assessment of the example
compounds? (focus on the worst-case uses of the example compounds).

PL: In general, for the regulatory purposes, the spray drift can be mitigated either by the
introduction of buffer zones or by the drift reducing nozzles. It is a practice right now to use
the combination of both e.g. in case the buffer zones resulting from the evaluation are
unreasonably (for Polish conditions) wide. It should be noted however, that right now the SW
exposure evaluation at Steps 3 & 4 is based on three FOCUS scenarios – D3, D4 (both spray
drift + drainage scenarios) and R1 (spray drift + runoff scenario). All the resulting values are
subsequently used in aquatic risk assessment and the worst case values are used. As at
present it is difficult to distinguish the areas where either drainage or runoff will be
predom inant second m igration route it is assum ed that the results from the three scenarios
are of the even relevance for the whole area of Poland. As a consequence, whenever in R1 the
runoff is stated to be significant and there is a need to perform Step 4 exposure assessm ent
spray drift and runoff are mitigated simultaneously (using SWAN). To m itigate runoff in Poland
the reduction factors proposed by FOCUS Landscape&M itigation Guideline are used together
with corresponding to them Vegetated Buffer Stripes. This narrows the options for buffer
zones, in case when runoff is predom inant, to only two – 10- meters and 20- m eters wide buffer
zones. At the same time it also limits, to some extent, the possibility of use other driftmitigating techniques, such as drift reducing nozzles.
As for the exam ple com pounds, please refer to the answer to the previous question.
Focus preferably on the following example compounds:
Insecticide: thiacloprid
Fungicide: tebuconazole
Herbicide: pendimethalin

Session 4 Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.

Polish experts would like to address som e of the points discussed at this Section
1. Relating to the new data on drift. It would be good to take into account the newly generated
data, the problem however is what to do with the currently used m odels, not always taking
these data into account? Second question: using the recent data for the refinement it
should also be considered for how long these should be considered valid and
unchangeable. Otherwise, for every new evaluation the Notifier may com e forth with the
new data for spray drift claiming that they are refined and these should be used. The result
of this would be com plete lack of harm onized approach.
2. Referring to reduction classes. The level of the reduction of spray drift loads results from
the risk assessm ent. Therefore use of 25% reduction factor may have sense in case when
the com pound is not very toxic and such reduction will lead to acceptable TER values.
Unification of the factors does not make a sense, because they result from the risk
assessment and cannot be regarded separately.
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3 . As for the highest reduction factor for drift, why not use a EU harmonized approach and the
max. value proposed there (95% )? It should be taken into account that the residual drift
always occurs and that the highest value in FOCUS was determined on the basis of the
experim ental results assuming also realistic worst case scenario.
4. Relating to mitigation m easures there is a harmonised approach to the drift assessm ent
proposed by FOCUS SW. It seem s that it is com monly used in the EU and considered
acceptable for the M S approval whenever the M S application for registration is made for
the representative formulation (including GAP). M aybe this should be taken as a basis for
further discussion. The only problem here are the mitigation m easures, which differs from
country to country. M aybe this aspect of the issue should be made more transparent..
5. Polish experts don’t support the idea of basing the classification system on TERs. We think
the proposal is not very clear and hardly applicable. TERs are not values on the basis of
which mitigation m easures can be introduced. They only inform whether for the given
com bination of factors (a. s. or formulation intrinsic properties, proposed application
pattern and mitigation m easures, if applied) the risk for the given group of organism s is
acceptable or not. It should be also taken into account that the TER threshold values are
not the sam e for each group of organism s (e.g for fishes and aquatic invertebrates).
6. Releting to the point of not including other factors (like run- off or drainage) in the
harmonization process at present time. The proposal sounds to be acceptable, but it does
not take into account that at least five countries within the zone (Austria, Belgium, Czech
Republic, Slovakia and probably Hungary) uses FOCUS SW scheme for their national
registration. This includes the use of FOCUS SW m odels and scenarios. Focusing only on
drift may result in forcing these countries to change their approach (which is hardly
imaginable to be possible to be done).
7. At present not all countries within the zone submitted their questionnaires. It m ight be
therefore better to place what is available now at CIRCA, com e back to the countries
within the zone and ask them once again to fill- in the questionnaires and only afterwards,
once the picture is clear, make them public. In case of refusal this should be noted as ‘for
such and such country the data are missing’.
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Questionnaire: answers Sweden
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

SWEDEN. Answered by Eskil Nilsson
Session 1

How is drift deposition on surface water or on other evaluation zones assessed in
your country?

What is your definition of spray drift?
Sedimentation. At 5 m from boom end or field edge.
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used
in the assessment in your country?
Boom sprayers: Arvidssons, Based on 52 field trials with 12 m boom sprayer on short cut
grass, fall out frift to 50 m. Fall out drift is extrapolated up to 89 m. At 100 m fall out is
assumed to be 0.
Orchards: German curve for orchards .
Points to be addressed e.g.:
x What reference (no drift reducing measures) is used: please indicate spray technique, nozzle
type, sprayer boom height; field situation; climatic conditions?
Operator use Helper to find needed buffer-zone.
Boom sprayers: Fine, Medium and Coarse droplet sizes with boom sprayers at 25, 40 and 60
cm boom-height. Plus Hardi Twin, Släpduk and Lehner Boom (shielded).
Drift reducing techniques according to DE system is also calculated for 50, 75 and 90% drift
reducing.
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Orchards: 0, 25, 50, 75, 90 and 99% drift reducing according to German approval and own tests for
Schaumann sprayer.

x Is there a distinction between different crops? arable, orchards, vineyards, nursery trees…
For boom sprayers worst case is assumed. Short cut grass.
For orchards a distinction between early and late season defined as before or after
blooming.
or further within crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?
Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements?
o What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface
water or last crop row?
Yes and no:
Wind based buffer zones are based on distance in wind direction from boom end or center of
orchard sprayer to the object to protect.
When wind direction has changed it is OK to spray the area.
Ground based buffer zone is regarding surface run-off and leakage. 6 m to high-water level in
open water coarses.
To water the distance could never be closer than 6m.
To other objects in wind direction shortest distance according to policy is 2 m.
x

What is the position of the sprayer and nozzles related to the sprayed crops ?

x

Are spray free buffer zones based on an authorization decision and on each label or generally
regulated?
Generally regulated and recommended. But lately some products have in approval got
text that the Helper must be used or that the product may only be used with drift reducing
equipment. All over the field, independent of wind, precense of water etc..

x

What is the position and the dimensions of the evaluation zone (water, non-target)?
In wind direction only. Fall out at 5 m is used.

Give an example on how spray drift deposition is calculated on the evaluation zone.
On 5 m from the sprayer/field edge the fall out is calculated. For boom sprayers 96 m
sprayed zone is estimated by accumulating curves. For orchard sprayers 20 m sprayed zone
is used.
On sensitive areas 1% of the maximum dose for the product is accepted. Calculated as
1/fallout value.
On common areas 4% of the maximum dose for the product is accepted.
However lately some products has been approved only with use of eg 50% or 90% drift
reducing equipment and the operator shall calculate the zone as this equipment was not used.
That mean 1% is reduced to 0,5%or 0,1% of the dose for the product.
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Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift ?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones.
All three actually.
Which drift reduction classes are used?
For boom sprayers: 50, 75 and 90%. But the buffer zone is also calculated for Fine, Medium
and Coarse droplets. Independent of the equipment, the dose on 5 m will be the same but with
different buffer zone sizes.
Orchard sprayers: 25, 50, 75, 90 and 99%.
Which methodology is used for entry in a drift reduction class?
German approval or tests done according to German system or ISO 22866:2205

Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface
water?

Ganzelmeier/Rautman curves
x Is the assessment of the exposure of these environmental compartments only based on drift
deposition or is it a combination of drift deposition and other processes like drainage and runoff?
Drift only. At present, surface runoff is under discussion…
x

How is the exposure profile for the example compounds (drift and/or other processes like
drainage and run-off)? (focus on the worst-case uses of the example compounds)
Drift: 1% sedimentation or 4% sedimentation.
Run off is based on the USLE , Universal Soil Loss Equation. But now under discussions
x

Which drift reducing measures are used to mitigate the risk of the example compounds and how
are these drift reducing measures implemented in the risk assessment of the example
compounds? (focus on the worst-case uses of the example compounds)
For approval e.g. May only be used with drift reducing equipment in class xx and the
distance should be calculated as this equipment was not used. Or, Helper must be used
and all objects in wind direction must be regarded as Sensitive.
Focus preferably on the following example compounds:
Insecticide: thiacloprid
Calypso for orchards; May only be used with drift reducing technique> 75%, Bufferzone shall
be determined by reading table at 0%.
Other products nothing special.
Fungicide: tebuconazole
No approved product for agricultural use.
Herbicide: pendimethalin
No product s approved after 1 Jan 2011. But nothing special previously.
Session 4 Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
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Questionnaire: answers Austria
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal
level or EU level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address
the harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant
protection products. Representatives from research and assessment agencies of invited Member States
will present their national approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior
to the workshop. The input will be discussed and used as a first step to develop a concept draft
Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones assessed in
your country?

What is your definition of spray drift?
AT: We define spray drift according to FOCUS surface water guideline.
Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves are used
in the assessment in your country?
AT: We are using the FOCUS step 1-4 tools; the drift values are based on published data from BBA (BBA,
2000; Ganzelmeier).
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Points to be addressed e.g.:
x What reference (no drift reducing measures) is used: please indicate spray technique, nozzle
type, sprayer boom height; field situation; climatic conditions?
AT: According to FOCUS.
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery trees…
or further within crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?
AT: According to FOCUS: The crops are classified into crop groupings: arable crops, fruit crops
(early/late), hops, vines (early/late). Since drift deposition depends on application method the
following application methods have been defined: ground spray, air blast, soil incorporated,
granular application, aerial application.

Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both elements?
o What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of surface
water or last crop row?
AT: AT applies spray free buffer zones – the distance is calculated from the treated area to
the edge of the surface water – for arable crops the minimal distance (without any mitigation
measures) is 1 m and for orchards and vines 3 m.

x

What is the position of the sprayer and nozzles related to the sprayed crops?
AT: The position of the sprayer depends on the crops. AT follows the FOCUS recommendations.

x

Are spray free buffer zones based on an authorization decision and on each label or generally
regulated?
AT: Regular buffer zones (1m for arable crops, 3 m for orchards/vine/hops) are generally
regulated (Decree GZ. BMLFUW-LE.2.1.15/0076-III/9a/2009). Mitigation measures are based on
authorization decisions and on each label.

x

What is the position and the dimensions of the evaluation zone (water, non-target)?
AT: The evaluation zones are defined as in FOCUS.
Non-target arthropods and plants: Within 20 m of the field (in-crop) drift reducing nozzles of 50,
75 or 90% have to be used to address the risk for arthropod and plant populations in the offcrop area.
The following risk mitigation measures are valid in Austria.
Risk mitigation measures non-target arthopods:

For the protection of non-target arthropods wind drift to adjacent non-cultivated land must be
avoided, and the plant protection product must be applied using drift-reduction techniques
(nozzles: at least xx% drift reduction) within 20 meters of adjacent non-cultivated land. (Decree
GZ. 69.102/13-VI/B9a/01 of the BMLFUW from 7th Nov., 2001 in its currently valid version)
Risk mitigation measures non-target plants:

For the protection of non-target plants wind drift to adjacent non-cultivated land must be avoided,
and the plant protection product must be applied using drift-reduction techniques (nozzles: at
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least xx% drift reduction for application on winter and spring cereals as well as on poppy,
caraway, fennel, dill, anise and coriander) within 20 meters of adjacent non-cultivated land (with
the exception of boundary strips, hedges and wooded grooves less than 3 meters wide as well
as streets, roads and squares). (Decree GZ. 69.102/13-VI/B9a/01 of the BMLFUW from 7th
Nov., 2001 in its currently valid version).

Give an example on how spray drift deposition is calculated on the evaluation zone.
Surface water and soil: AT uses FOCUS tools and models to calculate spray drift deposition – thereby no
example is believed to be needed.
Non-target arthropods and plants:
Risk assessment for formulation XY (most sensitive plant species)
Test
substance

Crop,
application rate

MAF

Drift
[%]

PEC1

EC50
[mL/ha]

Cereals, early
13.9
1
2.77
24
1 x 500 mL/ha
mL/ha
1
off-field exposure = application rate [mL prod./ha] x MAF x drift factor
XY

no drift
red.

TER values
50% drift
75% drift
red.
red.

1.7

3.5

90% drift
red.

6.9

Risk for non-target plants is acceptable considering drift reducing nozzles (at least 75%).

Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones
AT: Methods used to reduce drift - classified in drift reduction classes:
x Techniques:
- Nozzles
- Special sprayer types (e.g. Hardi-TWIN-System, LIPCO-tunnel sprayer)
- Hail nets (limited)
x

Other drift reducing measures and situations:
- Reduced dosage
- Vegetation (hedge) between treated area and water body
- Band-spraying, wiping

Which drift reduction classes are used?
AT: 50, 75, 90 and 95%
95% only for special conditions (e.g. hail nets in orchards)
Which methodology is used for entry in a drift reduction class?
AT: An applicant has to submit scientific based drift data/studies to an expert, who is nominated by the
ministry for agriculture; close cooperation with the German JKI-Institute.

-
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Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas and surface
water?
AT: For surface water we are using the FOCUS SW tools step 1-4. The scenarios D4, D5, R1 and
R3 are considered relevant for Austria. For step 4 calculations the software SWAN 1.1.4 is used.

x

Is the assessment of the exposure of these environmental compartments only based on drift
deposition or is it a combination of drift deposition and other processes like drainage and runoff?
AT: According to FOCUS the assessment is based on a combination of drift deposition and runoff or drift deposition and drainage.

x

How is the exposure profile for the example compounds (drift and/or other processes like
drainage and run-off)? (focus on the worst-case uses of the example compounds).
AT: At the moment no current national report is available for the example compounds.

x

Which drift reducing measures are used to mitigate the risk of the example compounds and how
are these drift reducing measures implemented in the risk assessment of the example
compounds? (focus on the worst-case uses of the example compounds).
AT: At the moment no current national report is available for the example compounds.

Focus preferably on the following example compounds:
Insecticide: thiacloprid
Fungicide: tebuconazole
Herbicide: pendimethalin

Session 4 Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
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Questionnaire: answers Denmark
Harmonisation of drift and drift reducing methodologies for
evaluation and authorization of
plant protection products
Wageningen, The Netherlands 1 – 2 December 2010
Contact: Jan Huijsmans and Jan van de Zande
e-mail: jan.huijsmans@wur.nl ; jan.vandezande@wur.nl
Tel.: +31.317.480685 ; +31.317.480688

Current situation in Denmark
Alf Aagaard, Pesticide & Gen Technology, Danish EPA, Strandgade 29, DK-1401 Copenhagen K
Phone : +45 72544319, E-mail : aaa@mst.dk, Web : www.mst.dk

Objectives
The aim of the initiative is to harmonise the methodology for drift en drift reducing measures at a zonal
level or EU level.
On 1 and 2 December 2010 a workshop will be organised in Wageningen, the Netherlands, to address
the harmonisation of drift and drift reducing methodologies for evaluation and authorisation of plant
protection products. Representatives from research and assessment agencies of invited Member States
will present their national approach.
All attending or interested Member States are invited to fill out a questionnaire on the drift subject prior
to the workshop. The input will be discussed and used as a first step to develop a concept draft
Guidance Document.

Session 1

How is drift deposition on surface water or on other evaluation zones assessed in
your country?

What is your definition of spray drift?
Drift corresponds to the airborn amount of spray mixture that is not directly applied to the crop mainly
due to side wind. Spray drift does not include evaporation nor run-off or drainage of a sprayed mixture.
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Drift declines with distance to the sprayed area (drift curve). Which reference drift data curves
are used in the assessment in your country?
Drift curve references used in Denmark :
-

Drift values from 90 percentil curves published in Rautmann et al. (2001) are used. The 90percentile values are considered to be equivalent to mean value under Danish conditions, due to
the higher wind speed in the Danish costal climate (Asman et al. 2003).

Points to be addressed e.g.:
x What reference (no drift reducing measures) is used: please indicate spray technique,
nozzle type, sprayer boom height; field situation; climatic conditions?
x

Is there a distinction between different crops? arable, orchards, vineyards, nursery
trees… or further within crop groups cereals, row crops bare soil
and/or are crops grouped by the method of spraying?

Drift reducing nozzles are not accepted as mean of mitigation. A 2 m crop free zone exist along all
surface water bodies. No specific requirement are stated regarding stray technique, spryer boom height,
field situation climatic conditions.
Only use of no spray buffer zones are applied as means of mitigation. No spray buffer zone distances of
2, 10 and 20m are used. A maximum applicable no spray buffers is given, depending on the crop type:
Crop

Max no spray buffer zone

Field crops

20 meter

Orchards

50 meter

Vegetable, ornamentals, fruit bushes

30 meter

Definitions
What are the definitions of the following descriptions:
x

Do you apply crop-free buffer zones or spray free buffer zones or a combination of both
elements?
o What is the distance to last nozzle, to centre sprayer, to edge of field, to edge of
surface water or last crop row?

The current mitigation of ppp is based on no spray buffer zones combined with a 2m crop-free buffer
zone along surface water bodies. Political discussions are ongoing to have crop and spray free
vegetations zones higher that 2 m along all surface water bodies.
x

What is the position of the sprayer and nozzles related to the sprayed crops?

No specifications.
x

Are spray free buffer zones based on an authorization decision and on each label or
generally regulated?

Currently, spray free buffer zones are based on specific authorization decisions and included on the
label. See table above.
x

What is the position and the dimensions of the evaluation zone (water, non-target)?

Aquatic risk assessment: The evaluation zone is a stagnant water body of 0.3m depth.
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At the first tier (Tier 0) a direct over spraying of a water body is considered as a worst case situation.
At higher tiers no – spray buffer zones can be taken into account.
Give an example on how spray drift deposition is calculated on the evaluation zone
For drift to surface water, the following equation is currently used:

Initial PEC in water
Calculation based on application rate/water 0.3m deep:
PECsw initial (mg a.s./L) = Application rate (kg a.s./ha) x 106 mg/kg/(10000 m2/ha x 0,3 m x 103 l/m3)
= Application rate (kg a.s./ha) / 3
PECsw including no-spray buffer zone (mg a.s./L) = Application rate (kg a.s./ha) x 106 mg/kg x drift
percentage (%) / (10000 m2/ha x 0,3 m x 103 l/m3) = Application rate (kg a.s./ha) x drift percentage (%) / 3

Session 2

Drift Reducing Technology and measures in your country

Which methods are used to reduce drift compared to the reference drift?
Points to be addressed: spray technique, drift reduction classes and or width of buffer zones
Which drift reduction classes are used?
Which methodology is used for entry in a drift reduction class?
In risk assessment: only non-treated areas in combination with no-spray buffer zones are used
(5, 10, 20 m).
No drift reducing measures (e.g. low pressure nozzles, air injection nozzles, orientation of pneumatic
outlets, face-to-face spraying or combination of nozzles with nets) are accepted.

Session 3

x

Implementation of spray drift in evaluation and authorization procedure in your
country

Which model is used for the assessment of the exposure of terrestrial off-field areas
and surface water?

For drift in surface water: At the moment, the assessment is based on a ‘stagnant water body scenario’:
The application rate applied is corrected by a drift percentage (based on Rautmann drift curves) and
comes into a water body of 30 cm depth.
x

Is the assessment of the exposure of these environmental compartments only based
on drift deposition or is it a combination of drift deposition and other processes like
drainage and run-off?

Run-off is not considered relevant in Danish agricultural landscapes. Input from drainage is currently not
included in PECsw calculations. It is under consideration to include this route in the estimation of PECsw.
x

How is the exposure profile for the example compounds (drift and/or other processes
like drainage and run-off)? (focus on the worst-case uses of the example compounds).

Drift is the only route considered in DK.
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x

Which drift reducing measures are used to mitigate the risk of the example
compounds and how are these drift reducing measures implemented in the risk
assessment of the example compounds? (focus on the worst-case uses of the example
compounds).
Focus preferably on the following example compounds:
x
x
x

Insecticide: thiacloprid
Fungicide: tebuconazole
Herbicide: pendimethalin

Session 4 Discussion and final conclusions
Harmonization for drift and drift reducing measures at a zonal level or EU level
Next steps, reporting, follow up.
Further comments:
Any update of drift values should be based on a comprehensive collection of drift data in a transparent
data base. Measured drift values should be based on good agricultural practise. The data base shall
cover potential variations and derived estimates of drift shall include indication of certainty.
It should be possible to derive drift values for different practices of spraying (e.g. use of drift reducing
nozzles)
It should be considered if modelling can be used as a tool to generate drift values.
References:
Asman W, Jørgensen A, Jensen PK (2003): Dry deposition and spray drift of pesticides to nearby water
bodies. Bekæmpelsesmiddelforskning fra Miljøstyrelsen Nr. 66 (Pesticide Research No. 66, Danish EPA),
Miljøstyrelsen.
Rautmann D; Streloke M, Winkler R (2001). New basic drift values in the authorisation procedure for plant
protection products. In Forster, R.; Streloke, M. Workshop on Risk Assessment and Risk Mitigation
Measures in the Context of the Authorization of Plant Protection Products (WORMM).
Mitt.Biol.Bundesanst.Land-Forstwirtsch. Berlin-Dahlem, Heft 381.
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Appendix E.
Presentations of the results of the
questionnaire by participants
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