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Reasons for the Amendment 
 

1. 
In the original report, when summarising aggregated values (percentiles, average), drift 
values have been reported conservatively as < LOQ (limit of quantification) even if the 
values was actually < LOD (limit of detection). In order to resolve these low levels of 
residue finding more accurately, a distinction is made in the amended version between 
<LOQ and <LOD.   
Moreover, n the original report, drift values have been calculated on the basis of 
actually measured values, irrespective whether the actual analytical value was below 
the limit of quantification or below the limit of detection. However, for a conservative 
mathematical processing of the dataset, particularly in case of very low values, it is 
considered more appropriate to replace for mathematical calculations values below the 
limit of quantification by the limit of quantification itself and to replace the limit of 
detection by the limit of detection itself. This operation will lead to conservative 
percentiles and to conservative average values.  
 
Consequence for the integrity of the study: None, as the changes are made in the 
mathematical processing and not in the analytical raw data. 
 
 
Summary section of the report: 
 
OLD:  
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NEW:  
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NEW:  
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In the “Discussion and Conclusion” – section of the summary in the original report, it 
was wrongly stated  
 
 
OLD:  
 
”… Overall, clothianidin could be quantified in 1.5 % of all ground deposition samples     
(4 quantifiable values out of 270; “primary” and “secondary” drift combined), with a max. 
single value of 0.035 g a.s./ha. All 90th%ile values for ground deposition (“primary” and 
“secondary” drift, respectively) were below the limit of quantification (i.e. = LOQ = 0.014 
g a.s./ha)…” 
 
 
The new and corrected wording is:  
 
 
NEW:  
 
”… Overall, clothianidin could be quantified in 1.5 % of all ground deposition samples     
(4 quantifiable values out of 300; “primary” and “secondary” drift combined), with a max. 
single value of 0.035 g a.s./ha. All 90th%ile values for ground deposition (“primary” and 
“secondary” drift, respectively) were at least below the limit of quantification (i.e. = LOQ 
= 0.014 g a.s./ha) …” 
 
 
Consequence for the integrity of the study: None  
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1 SUMMARY  
 
Report:  (2008): Drift deposition pattern of seed 

treatment particles abraded from Poncho® Beta Plus treated sugar beet 
pills and emitted by a typical mechanical sowing machine. 
Bayer CropScience AG, unpublished Report No.: NAX/SP02-2008, 
Date: November 14, 2008 

Guidelines: Special designed study, following principally the BBA Drift Guideline  
Part VII, 2-1.1, 1992 

 

GLP: The field part was not performed under GLP, only the residue analysis 
part of the study was conducted under GLP 

 
Experimental starting and completion date:  
Start and end of field activities: August 20, 2008 
Start and end of analytical activities:       August 21, 2008 - August 26, 2008 
 
Material and methods:  
Test item: Commercially treated sugar beet pills, treated with Poncho® Beta Plus, 
which contains the neonicotinoid active substances clothianidin and imidacloprid 
(analysed neonicotinoid seed loading: 0.589 mg clothianidin a.s./pill, 0.325 mg 
imidacloprid a.s./pill). Test location: Leverkusen - Hitdorf, North Rhine-Westphalia, 
Germany. Seed density: 1.17 Units/ha, corresponding to 117,000 pills/ha, which is 
equivalent based on the actually measured pill loading to 68.9 g clothianidin and        
38.0 g imidacloprid a.s./ha. 
 
The aims of the study were to quantify (i) the ground deposition rate of clothianidin-
containing seed treatment particles [g a.s./ha] at various distances from the field 
margin during the sowing operation of Poncho® Beta Plus treated sugar beet pills 
(nominally 0.60 mg clothianidin a.s./pill, 0.30 mg imidacloprid a.s./pill) with a typical 
mechanical sowing machine (“primary drift”); in addition (ii) measurements were 
made to determine the quantity of clothianidin-containing seed treatment particles          
[g a.s./ha] transported downwind post-sowing (over a period of 24 h; “secondary 
drift”) and finally to determine (iii) the in-flight clothianidin-containing dust as 
measured by passive dust-drift collectors [µg a.s./collector] at various distances 
downwind from the drilling area in different elevations above the ground.  
 
The actual machine tested was a Kverneland Accord Monopill SE, a 12-row 
mechanical precision sugar beet planter (12 hoppers). 
 
Commercially treated sugar beet pills (Cultivar “Berenika”) were produced and 
packed by KWS Saat AG, D-37555 Einbeck, Germany. The pills were treated with 
the insecticidal active substances clothianidin, imidacloprid and beta-cyfluthrin and 
with the fungicidal active substances thiram and hymexazol. The sugar beet pills 
were delivered in the originally sealed card-boxes, each containing one single Sugar 
Beet Unit (= 100,000 pills).  
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Before drilling, the hoppers of the Kverneland Accord Monopill SE were filled on the 
yard of the machine-hall of Bayer CropScience’s Application Technology Unit, 
Building 5912, D-40789 Monheim, approximately 2 - 3 km away from the trial site 
(access to the trial site was via paved roads [≈50%] and field paths [≈50%]). Each 
hopper was filled with 1 originally sealed card-box (= 1 Sugar Beet Unit = 1 × 
100,000 pills). Particular care was taken to quantitatively transfer the entire content of 
each card-box into the hoppers, including any contained dust and transport-related 
seed treatment abrasion. Thus, in total 12 card-boxes were used (= 12 × 100,000 
pills = 1,200,000 pills, sufficient for ≈ 9 - 12 ha). 
 
The size of each drilling plot was about 1.0 ha with an orientation of the sampling 
devices 180° ± 30° to the prevailing wind direction. An average wind speed of 2 -       
5 m/s and a deviation of wind direction of maximum ± 30° to the perpendicular wind 
direction (i.e., 180° to the sampling devices) were the target conditions during drilling. 
 
All clothianidin-containing dust and abrasion particles which deposited at 1, 3, 5, 10, 
20, 30 and 50 metres distance from the drilling area during sugar beet sowing 
(“primary drift”) were sampled in polystyrene Petri-dishes (Ø 13.7 cm, 147.41 cm²), 
filled with an acetonitrile-water mixture (2/8, v/v). For each sampling distance, three 
arrays of 10 Petri-dishes each were installed with a distance of 1 metre between the 
dishes and 50 m between the arrays. Accordingly, a total of 30 samples were taken 
for each sampling distance. After drilling was completed, an additional waiting period 
of ca.15 minutes was left before the beginning of sampling to allow those dust 
particles which had not yet been deposited to settle on the sampling area. Sowing 
started directly adjacent to the sampling area. After the additional waiting period of 15 
minutes elapsed, the content of each Petri-dish was quantitatively transferred into 
individually labelled polyethylene flasks by means of a polyethylene funnel and each 
polyethylene flask was tightly closed with its corresponding polypropylene screw cap. 
Sampling always started at the 50 metre distance and proceeded towards the drilling 
area in order to avoid any downwind cross-contamination.  
 
Passive dust-drift collectors were installed at 1 m, 2 m, 3 m, 4 m and 5 m above the 
soil surface. The dust collectors were made of a polypropylene fabric mesh, built up 
of filaments with a 0.80 × 0.18 mm cross-section. This type of collector has a slightly 
oval shape with a length of ≈ 85 mm and a diameter of ≈ 65 mm; at its poles, the 
diameter is ≈ 50 mm. The polypropylene fabric mesh collectors were pinned on each 
end of horizontal metal rods, which in turn were mounted at the respective height on 
a vertical tripod-pylon (height ≈ 6 m), giving in total 10 collectors per pylon (2 at each 
height). In all arrays, a pylon was installed at 5 and 30 m distance from the drilling 
area, respectively, resulting in 6 collectors per height per distance. Once the 30 m 
line and later on, the 5 m line have been reached during the sampling process of the 
Petri-dishes (“primary drift”; see above), also the passive collectors were sampled 
and placed in individually labelled plastic containers. In the laboratory, each individual 
passive collector was extracted with an appropriate volume of acetonitrile/water (2/8, 
v/v) in an ultrasonic bath to enhance the extraction process. 
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After the Petri-dishes filled with acetonitrile/water (2/8, v/v) and the passive dust-drift 
collectors had been sampled (“primary drift” and “atmospheric drift”, see above), ten 
new polystyrene Petri-dishes (Ø 13.7 cm, height 1.7 cm, 147.41 cm² surface) were 
installed on the field ground of the sampling area in all arrays at three distances from 
the “zero line” (1, 5 and 50 m), respectively. The Petri-dishes were filled with about 
100 mL of an glycerol/(Millipore-)water mixture (1/1, v/v) and were exposed for a 
period of 24 h in order to quantify the amount of clothianidin which may be dislodged 
from the sowing area via secondary processes (“secondary drift”). After 24 h, the 
content of each Petri-dish was quantitatively transferred into individually labelled 
polyethylene flasks by means of a polyethylene funnel and each polyethylene flask 
was tightly closed with its corresponding polypropylene screw cap.  
 
At the day of drilling/sampling (August 20, 2008), all polyethylene flasks filled with 
acetonitrile/water (“primary drift”) together with all passive polypropylene-mesh dust-
drift collectors (“atmospheric drift”) were transported by car to Bayer CropScience 
AG’s Institute for Residues, Operator and Consumer Safety (BCS-D-ROCS, D-40789 
Monheim, Germany). The following day, the polyethylene flasks filled with 
glycerol/water (“secondary drift”) were also transported by car to BCS-D-ROCS. The 
samples were stored at ambient temperature in the laboratory until analysis. All 
samples were analysed for their clothianidin content according to method 
00554/M001.  
 
 
Findings: 

 
Conservative1 90th%ile Ground Deposition  

(“Primary Drift”) [g a.s./ha] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 
Distance from 0-line  
  1 m <LOD 
  3 m <LOD 
  5 m <LOD 
10 m <LOD 
20 m <LOD 
30 m <LOD 
50 m <LOD 
Limit of detection (LOD) = 0.004 g a.s./ha; limit of quantification (LOQ) = 0.014 g a.s./ha 

1 For the calculation, “<LOD” was replaced by 0.004 g a.s./ha and “<LOQ” was replaced by 0.014 g a.s./ha 
 
 
Overall, in one out of 210 measurements concerning “primary drift” (7 distances × 30 
Petri-dishes per distance), the LOQ of 0.014 g clothianidin a.s./ha was exceeded and 
in five further cases, the residues were between the LOQ (i.e. 0.014 g clothianidin 
a.s./ha) and the LOD (i.e. 0.004 g clothianidin a.s./ha). 
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Conservative1 90th%ile Aerial Dislocation of  
Ground Deposits (“Secondary Drift”) 

[g a.s./ha] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 
Distance from 0-line  
  1 m <LOD 
  5 m <LOQ 
50 m <LOQ 
Limit of detection (LOD) = 0.004 g a.s./ha; limit of quantification (LOQ) = 0.014 g a.s./ha 

1 For the calculation, “<LOD” was replaced by 0.004 g a.s./ha and “<LOQ” was replaced by 0.014 g a.s./ha 
 
Overall, twenty-four hours post-sowing, clothianidin residues were quantifiable in 
three out of 90 samples (3 distances × 30 Petri-dishes per distance); seven further 
samples revealed residues between the LOQ (i.e. 0.014 g clothianidin a.s./ha) and 
the LOD (i.e. 0.004 g clothianidin a.s./ha).  
 
 
 

 

Conservative1 90th%ile Atmospheric Drift  
(Polypropylene-Mesh-Collectors) 

[µg a.s./collector] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 

Height above ground 5 m distance from the “zero-line” 

  1 m 0.072 
  2 m 0.188 
  3 m 0.131 
  4 m 0.074 
  5 m 0.103 

 30 m distance from the “zero-line” 

  1 m 0.128 
  2 m 0.181 
  3 m 0.064 
  4 m 0.224 
  5 m 0.290 
Limit of detection (LOD) = 0.006 µg a.s./collector;  
Limit of quantification (LOQ) = 0.020 µg a.s./collector 

1 For the calculation, “<LOD” was replaced by 0.006 µg a.s./collector and “<LOQ” was replaced by 0.020 
 µg a.s./collector 
 

Overall, in ≈75% of all samples, quantifiable clothianidin residues were found; in 
≈25% of all samples, clothianidin residues were between the LOQ (i.e. 0.020 g 
clothianidin a.s./sampler) and the LOD (i.e. 0.006 g clothianidin a.s./sampler). 
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The grand average wind-speed (mean of means of all drilling paths) during the 
drilling operation was 6 m/s and therefore in good agreement with the target 
conditions (i.e., 2 - 5 m/s). The average deviation of the actual wind direction from the 
perpendicular direction relative to the sampling devices was at all drilling paths strictly 
in-line to the target conditions (i.e., deviation < ± 30°). 
 
 
 
Discussion and Conclusion:  
 
Overall, clothianidin could be quantified in 1.5 % of all ground deposition samples     
(4 quantifiable values out of 300; “primary” and “secondary” drift combined), with a 
max. single value of 0.035 g a.s./ha. All 90th%ile values for ground deposition 
(“primary” and “secondary” drift, respectively) were at least below the limit of 
quantification (i.e. = LOQ = 0.014 g a.s./ha).  
 
Considering atmospheric drift, clothianidin was measured in 75% of the passive 
polypropylene-mesh-collectors which were set up in different heights at 5 and 30 m 
distance from the sowing area. However, in contrast to ground deposition data, which 
are direct, area-related exposure figures [g a.s./ha], the airborne residues determined 
in passive samplers of an unknown collection efficiency only allow for a derivation of 
qualitative conclusions.  
 
The consistent overall lack of quantifiable deposition within the off-field area suggests 
that airborne particles, trapped by passive polypropylene-mesh-collectors in the 
same area, are mainly subject to further dispersion and dilution.  
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2 INTRODUCTION 
 
Mechanical sugar beet drilling does not operate with any air assistance. In order to 
accomplish a single-kernel pill deposition (“individualisation of pills”), rotating disks or 
drums with pre-defined perforations (“cells”) transport single pills from the storage 
(internal or external, see below) to the pill outlet, where individual pills drop via 
gravitation only into the seed furrow. Thus, potentially abraded particles which may 
contain active substance(s) are released by gravitation only directly above the ground 
to be immediately incorporated, as directly after deposition of the pill (and the 
potentially abraded dust) the furrow is properly closed. The rotation of the individual 
disk/drums per sowing element (generally, one independently operation sowing 
element per row) is correlated with the driving speed of the tractor to assure a 
homogenous intra-row spacing.  
 
 
Mechanical, non air-assisted sugar beet pill separation principle (to achieve  
a homogenous intra-row spacing of individual sugar beet pills) 
    

 
 

Principle of mechanical sugar beet drilling 
(“internal-filling”) 

Principle of mechanical sugar beet drilling 
(“external-filling”) 

 
The purpose of the study was to quantify the deposited clothianidin rate (g a.s./ha) at 
various distances downwind from the drilled area during and after mechanical drilling 
of sugar beet pills, treated with Poncho® Beta Plus. In addition, also the in-flight 
clothianidin content was measured via passive dust drift collectors, placed at various 
distances from the drilling area in different elevations above the ground. 
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D-40789 Monheim, Germany 

 
Test Facility: 

 
Bayer CropScience AG 
Development-Ecotoxicology (BCS-D-ETX),  
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Alfred-Nobel-Str. 50, D-40789 Monheim, Germany 

 
Test Site  
Analytical Part 

 
Bayer CropScience AG 
Development-Residues, Operator and Consumer Safety (BCS-D-ROCS) 
Building 6610 
Alfred-Nobel-Str. 50, D-40789 Monheim, Germany 

 
Study Director: 
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Field Part & Drilling 
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(Non - GLP): 
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4 MATERIAL AND METHOD NON-GLP FIELD PART 
 
4.1 Test Item 

Trade name: Poncho® Beta Plus 

Active substances (a.s.): 
1.  Clothianidin 
2.  Imidacloprid  
3.  Beta-Cyfluthrin 

Chemical code: 
1.  TI-435 
2.  NTN 33893 
3.  FCR 4545 

Formulation: 
Poncho® Beta FS 453.34 (400 g TI-435/L + 53.34 g FCR 4545/L)  

&  
Gaucho® WS 70 (700 g/kg NTN 33893) 

Empirical formulas: 
1.  C6H8ClN5O2S 
2.  C9H10ClN5O2

3.  C22H18Cl2FNO3

CAS-No.’s.: 
1.  210880-92-5 
2.  138261-41-3 
3.  68359-37-5 

CAS-Names: 

1.  [C(E)]-N-[(2-chloro-5-thiazolyl)methyl]-N'-methyl-N'-
 nitroguanidine 
2.  (2E)-1-[(6-chloro-3-pyridinyl)methyl]-N-nitro-2-
 imidazolidinimine 
3.  Cyano(4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichloro-
 ethenyl)-2,2-dimethylcyclopropanecarboxylate 

Indication: Insecticides 
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4.2 Treated Sugar Beet Pills 

Origin of commercial seeds: KWS Saat AG, D-37555 Einbeck, Germany 

Species: Beta vulgaris 

Cultivar: Berenika 

Registration-number: 16-8023A 

Thousand Pill Weight (TPW): 29.7 g 

Date of packaging:  19/08/2008 

Appearance: Bright orange sugar beet pills 

Seed dressing constituents: 
 Insecticides:  Clothianidin, imidacloprid, beta-cyfluthrin 
 Fungicides:     Thiram, hymexazol 

Target content of clothianidin per 
individual beet pill (per Unit): 

0.600 mg a.s./sugar beet pill  

(60 g a.s./Unit) 

Target content of imidacloprid per 
individual beet pill (per Unit): 

0.300 mg a.s./sugar beet pill 

(30 g a.s./Unit) 

Analytically verified content of clo-
thianidin per individual beet pill  
(per Unit): 

0.589 mg a.s./sugar beet pill  

58.94 g a.s./Unit 

Analytically verified content of imi-
dacloprid per individual beet pill  
(per Unit): 

0.325 mg a.s./sugar beet pill 

32.50 g a.s./Unit 

Degree of loading clothianidin 
(analysed/target): 98.2 % 

Degree of loading imidacloprid 
(analysed/target): 108.3 % 
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4.3 Sowing Machine Parameters, Drilling Parameters During Dust Drift 

Measurement and Soil/Field Identification 
 

Machine ID-No. Z 

Name Kverneland Accord Monopill SE 

Seed separation principle  Mechanical (sub-type: “external-filling”), no air assistance 

Deflection system No particular deflection system (un-modified)  

Number of drilling rows 12 

Completed paths 9 

Row-distance 0.45 m 

Total No. of rows drilled  
during drift measurement 12 × 9 = 108 

Working width 5.40 m 

Width of drilled area 
(length of drilled area) 

108 × 0.45 m  =  9 × 5.40 m =  48.6 m 
(210 m) 

Total plot size area drilled  1.02 ha (210 m length × 48.6 m width = 10,200 m2) 

Intra-row pill spacing 19 cm 

Drilling depth 2.5 cm 

Time to drill total area 27 minutes 

Filling of each individual 
hopper with 

1 complete card-box containing dressed sugar beet pills           
=100,000 pills per individual hopper 

(after all pills per individual card-box were poured into each hopper, 
respectively, the empty card-box was shaken and tapped with its opening 

directed to the inside of the hopper to assure that all dust particles inside the 
card-box were quantitatively transferred into the hoppers) 

Total number of seeds drilled 
during dust drift measurement 116,959 pills/ha 

Amount of clothianidin a.s. 
drilled on the total plot size  68.9 g a.s./ha 

Amount of imidacloprid a.s. 
drilled on the total plot size  38.0 g a.s./ha 

Soil codes of the study plot       
used for sugar pill drilling  OE 3521 1 / OE 3522 2

Tested on field No. 6 

1 This soil codes refer to a composite soil sample of the upper 10 cm of the study plot (soil texture, organic carbon, 
 inorganic carbon, max. water holding capacity, CEC) 
2 This soil codes refer to a composite sample of the upper 5 cm of the study plot (water content of the soil immediately 
 before drilling)  
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Machine Z = Kverneland Accord Monopill SE 
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4.4 Test Organism 
 
None, the study was focused on the determination of residue levels and not on direct 
effects on test organisms. 
 
 
 
 
4.5 Schedule 
 
Start and end of field activities:  August 20, 2008 
Start and end of analytical activities:       August 21, 2008 - August 26, 2008 
 
 
 
4.6 Test Location 
 
The study was conducted in Leverkusen - Hitdorf, North Rhine-Westphalia, Germany 
on a study plot typically used for sugar beet growing (i.e Field No. 6 in the overview 
picture in Appendix 2, total field size: 5.6 ha, Field-ID: “Herbizidfeld VIII”, Owner: 
Bayer Real Estate GmbH, Laacher Hof, Schleider Weg 52,  D-40789 Monheim, 
Germany; further details are provided in Appendix 2). The previous crop on the study 
site was winter wheat. The entire area is characterized by sandy silt soils (for details 
of the soil characterisation see chapter 4.7). 
 
In preparation of the sugar beet drilling, the experimental plot received a flat stubble 
processing, followed by ploughing. The final and sufficiently fine seed bed which 
allows sugar beet drilling according to typical European use conditions was prepared 
by additionally harrowing the field. On the downwind site adjacent to the drilling plot, 
the soil received a reduced soil processing (stubble processing and flat harrowing) 
and served as sampling area on which the Petri-dishes and the tripod-pylons for 
measuring atmospheric drift were placed. The Petri-dishes were placed in metal-
placeholders (for details see chapter 4.8).  
 
Drilling was performed at a time where the prevalent wind was coming from the 
perpendicular direction (i.e. 180° ± 30° relative to the sampling devices; see 
Appendix 3 for details). Each sampling and drilling plot was exactly calibrated by 
means of metering bands (100 & 50 m in length) and by marking relevant points by 
means of plastic sticks of approximately 1 m length, which were placed vertically 
upright into the soil.    
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4.7 Soil Characterization of the Study Plots and Clothianidin Soil Residue 

Analysis 
 
Immediately before starting the sugar beet sowing operation, a composite soil 
sample from the upper 5 cm was taken (by means of a soil piercer) from at least 20 
locations randomly selected on the drilling area and filled in a plastic bag. This 
composite sample was tightly sealed and analysed for its water content (Laboratory 
for Soil Organisms, Thorsten Leicher, BCS-D-ETX, non-GLP).  
 
In addition, a further composite soil sample from the upper 10 cm was taken (by 
means of a soil piercer) from at least 20 locations randomly selected on the drilling 
area and filled in a plastic bag. This composite soil sample was sieved in the Bayer 
CropScience Laboratory for Soil Organisms (BCS-D-ETX) to < 2 mm. From this 
sieved fraction, approximately 250 g were isolated to be analyzed for the content of 
clothianidin; the soil residue analysis has been conducted in the laboratory of 

 (BCS-D-ROCS, according to the method 00540/M001, non-GLP). An 
appropriate fraction of the sieved soil had been further sent to the LUFA in Speyer 
(Landwirtschaftliche Untersuchungs- und Forschungs - Anstalt,  Obere Langgasse 
40, D-67346 Speyer, Germany) for the determination of the particle size distribution 
of the soil (soil texture), the content of organic and inorganic carbon, the cation 
exchange capacity (CEC) as well the max. water holding capacity (non-GLP 
analysis). 
 
 
The analyses of the topsoil immediately before drilling revealed a water content in the 
upper 5 cm of ≈8%. This result verifies the dusty physical appearance of the soil 
surface during the sowing operation. Details of the water content analysis of the 
topsoil are provided in Table 8 as well as in Appendix 7. 
 
 
The soil characterisation revealed a heavy loamy sand soil. Details of the soil 
characterization are provided in Table 8 as well as in Appendix 5. 
 
 
The soil residue analysis, conducted according to the analytical method 00540/M001, 
revealed no clothianidin residues above the LOQ or LOD (LOD = limit of detection = 
2 µg clothianidin/kg soil; LOQ = limit of quantification = 5 µg clothianidin/kg soil). 
Details of the soil residue analyses are provided in Table 8 as well as in Appendix 6.  
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4.8 Study Layout 
 
One typical mechanical single-kernel sugar beet pill sowing machine was tested, i.e. 
a Kverneland Accord Monopill SE, 12-row precision planter (12 hoppers), ID-code: 
“Machine Z”:  
 
Commercially treated sugar beet pills (Cultivar ”Berenika”) were produced and 
packed by KWS Saat AG, Grimsehlstr. 31, P.O. Box 1463, D-37555 Einbeck, 
Germany. The sugar beet pills, treated with the insecticides clothianidin, imidacloprid 
and beta-cyfluthrin together with the fungicides thiram and hymexazol, were delivered 
in originally sealed card-boxes, each containing one Sugar Beet Unit (=100,000 
seeds); the Thousand Pill Weight of the sugar beet pills was determined to be 29.7 g.  
 
 
Before drilling, each hopper of the Kverneland Accord Monopill SE was filled on the 
yard of the machine-hall of Bayer CropScience’s Application Technology Unit, 
Building 5912, D-40789 Monheim, approximately 2 - 3 km away from the trial site 
(access of the trial site via paved roads [≈50%] and field paths [≈50%]). Each hopper 
was filled with 1 originally sealed card-box (= 1 Sugar Beet Unit = 1 × 100,000 pills). 
Particular care was taken to quantitatively transfer the entire content of each card-
box into the hoppers, including any contained dust and transport-related seed 
treatment abrasion. Thus, in total 12 card-boxes were used (= 12 ×100,000 pills = 
1,200,000 pills, sufficient for ≈ 9 - 12 ha). 
 
 
The size of each drilling plot per machine was about 1.0 ha (48.6 m width, 210 m 
length = 10,200 m2). At the time of drilling, the orientation of the drilling area was 
180° (=perpendicular) ± 30° to the prevailing wind direction. Sowing was performed 
as typical for commercial agricultural practice (alternate directions). 
 
 
All clothianidin-containing dust and abrasion particles which deposited at 1, 3, 5, 10, 
20, 30 and 50 metres distance from the drilling area were sampled in polystyrene 
Petri-dishes (Ø 13.7 cm, 147.41 cm²), filled with an acetonitrile-water mixture (2/8, 
v/v). For each sampling distance 3 arrays of 10 Petri-dishes each were installed with 
a distance of 1 metre between the dishes. Accordingly, a total of 30 samples were 
taken for each sampling distance. After the drilling was completed (i.e. after 
approximately 30 minutes for the 12-row planting machine), an additional waiting 
period of 15 minutes was employed before the start of sampling, in order to allow 
those dust particles which had not yet been deposited to settle on the sampling area.  
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“Zero-Line”  
(last row + ½ row distance) 

 

10 m   

     Wind Direction

 50m  30m 20m 10m 5   3

Sampling Sugar Beet Sowing

Series A

210 m x 48.6 m 

10 Petri-dishes at each distance, 
  1 per metre (intra-row spacing) 

≈ 10,206 m² 

Atmospheric drift sampler      
(1m, 2m, 3m, 4m and 5m          
above ground)

≈ 1.0 ha 

 Drilling/Driving direction 

Weather 
station 

      1

Series B

Series C

 50m  30m 20m 10m   5 3      1

48.6 m
10 m   

10 m   

50 m   

50 m   

35 m   

35 m   
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4.9 Weather Data 
 
Meteorological data such as relative humidity, temperature, wind direction and wind 
speed were measured on-site with a portable electronic weather station including 
wind gauge, which was placed inside the sampling area during drilling (at 20 m 
distance from the “zero line”). An average wind speed of 2 - 5 m/s and a derivation of 
wind direction of maximum ± 30° to the perpendicular wind direction (i.e. 180° to the 
sampling devices) were the target conditions during drilling. In addition to the on-site 
meteorological measurements, general climate recordings were obtained from Bayer 
CropScience AG’s meteorological station, positioned on the premises of the Bayer 
CropScience headquarter in D-40789 Monheim, Alfred-Nobel-Str. 50 (41 m above 
sea level), in close vicinity to the study site (≈ 2 - 3 km distance). The general climatic 
conditions during August 2008 are displayed in Table 7 (see below); the aggregated 
on-site climatic measurements per individual drilling path are displayed in              
Appendix 3. 
 
 
 
4.10 Dust Sampling - Ground Deposition (“primary drift”) 
 

Before drilling, ten polystyrene Petri-dishes (Ø 13.7 cm, height 1.7 cm, 147.41 cm² 
surface) per sampling row (1-10) and series (A, B, C) at seven different distances to 
the “zero line” were placed in metal placeholders on the field ground of the sampling 
area. In total, there was a sample surface of 147.41 cm² per individual Petri-dish and 
of 30 × 0.014741 m² = 0.442 m² per sampling distance. The Petri-dishes were filled 
with about 80 mL of an acetonitrile/water mixture (2/8, v/v) before drilling. This mix-
ture reflects the extraction solution used in plant and animal metabolism studies. 
Sowing always started at the “zero line”. After the additional waiting period of 15 
minutes elapsed, the content of each Petri-dish was quantitatively transferred into 
250 mL polyethylene flasks by means of a polyethylene funnel. To take up 
quantitatively all possible clothianidin deposits inside the Petri-dish, each Petri-dish 
and its corresponding funnel were additionally rinsed with fresh acetonitrile/water 
(2/8, v/v) mixture (≈ 20 mL) and the rinse was combined with the content of the 
respective Petri-dish within the corresponding 250 mL polyethylene flask. After 
rinsing, each polyethylene flask was tightly closed with its corresponding 
polypropylene screw cap. Each Petri-dish and each funnel was only used once 
before being ultimately discarded. Sampling always started at the 50 metre distance 
and proceeded towards the drilling area in order to avoid cross-contamination. Each 
polyethylene flask was unequivocally labelled with the ID-code of the sugar beet 
drilling machine (“Machine Z”), the solvent mixture actually used (acetonitrile/water), 
the No. of the respective series (A, B or C), the distance from the “zero line” (1, 3, 5, 
10, 20, 30 or 50 m) and the No. of the respective Petri-dish per distance (1-10), giving 
in total 210 polyethylene flasks.  

 

Page 22 of 102 

Dit 
do

cu
m

en
t i

s g
ee

n 
ei

ge
nd

om
 v

an
 h

et
 C

tg
b 

en
 w

or
dt

 b
es

ch
ik

ba
ar

 g
em

aa
kt

 o
p 

gr
on

d 
va

n 
ee

n 
w

et
te

lij
ke

 v
er

pl
ich

tin
g 

to
t o

pe
nb

aa
rm

ak
in

g.
 

O
p 

di
t d

oc
um

en
t k

un
ne

n 
re

ch
te

n 
va

n 
de

rd
en

 ru
st

en
, w

aa
ro

nd
er

 in
te

lle
ct

ue
le

 e
ig

en
do

m
sr

ec
ht

en
 e

n/
of

 a
ut

eu
rs

re
ch

te
n.

 

Voo
rt

s k
an

 d
it 

do
cu

m
en

t o
nd

er
 e

en
 re

ge
lin

g 
om

tr
en

t g
eg

ev
en

sb
es

ch
er

m
in

g 
va

lle
n.

 

Pu
bl

ica
tie

, v
er

sp
re

id
in

g,
 v

er
m

en
ig

vu
ld

ig
in

g,
 co

m
m

er
cië

le
 e

xp
lo

ita
tie

 e
n 

ge
br

ui
k 

va
n 

di
t d

oc
um

en
t o

f d
e 

in
ho

ud
 h

ie
rv

an
 zo

nd
er

 d
e 

to
es

te
m

m
in

g 
va

n 
de

 

re
ch

th
eb

be
nd

e 
va

n 
di

t d
oc

um
en

t k
an

 d
er

ha
lv

e 
ve

rb
od

en
 zi

jn
 e

n 
ee

n 
in

br
eu

k 
op

le
ve

re
n 

va
n 

de
 re

ch
te

n 
va

n 
de

ze
 re

ch
th

eb
be

nd
e.

 

 
 

 
 

Th
is 

do
cu

m
en

t i
s n

ot
 th

e 
pr

op
er

ty
 o

f t
he

 C
tg

b 
an

d 
on

ly
 p

ro
vi

de
d 

ba
se

d 
on

 m
an

da
to

ry
 fr

ee
do

m
 o

f i
nf

or
m

at
io

n 
re

qu
ire

m
en

ts
. 

Th
e 

do
cu

m
en

t m
ay

 b
e 

su
bj

ec
t t

o 
rig

ht
s s

uc
h 

 a
s i

nt
el

le
ct

ua
l p

ro
pe

rt
y 

an
d 

co
py

 ri
gh

ts
 o

f t
hi

rd
 p

ar
tie

s. 

Fu
rt

he
rm

or
e,

 th
is 

do
cu

m
en

t m
ay

 fa
ll 

un
de

r a
 re

gu
la

to
ry

 d
at

a 
pr

ot
ec

tio
n 

re
gi

m
e.

 

Co
ns

eq
ue

nt
ly

, a
ny

 p
ub

lic
at

io
n,

 d
ist

rib
ut

io
n,

 re
pr

od
uc

tio
n 

an
d/

or
 p

ub
lis

hi
ng

 a
nd

 a
ny

 co
m

m
er

cia
l e

xp
lo

ita
tio

n 
an

d 
us

e 
of

 th
is 

do
cu

m
en

t o
r i

ts
 co

nt
en

ts
 

w
ith

ou
t t

he
 p

er
m

iss
io

n 
of

 th
e 

ow
ne

r o
f t

hi
s d

oc
um

en
t m

ay
 th

er
ef

or
e 

be
 p

ro
hi

bi
te

d 
an

d 
vi

ol
at

e 
th

e 
rig

ht
s o

f i
ts

 o
w

ne
r. 



GLP- Study No.: E 308 3545-8                                         Bayer CropScience - Report: NAX/SP02-2008 
 

 
 
4.11 In-flight Dust Sampling (“atmospheric drift”) 
 

Passive dust-drift collectors have been installed at 1 m, 2 m, 3 m, 4 m and 5 m above 
the soil surface. The dust collectors were made of a polypropylene fabric mesh, build 
up of filaments with a 0.80 × 0.18 mm cross-section. This type of collector has a 
slightly oval shape with a length of ≈ 85mm and a diameter of ≈ 65mm; at its poles, 
the diameter is ≈ 50 mm (see Appendix 4 for pictures). The polypropylene fabric 
mesh collectors were pinned on each end of horizontal metal rods, which in turn were 
mounted at the respective height on a vertical tripod-pylon (height ≈ 6 m), giving in 
total 10 collectors per pylon (2 at each height). In all series (A, B and C), one pylon 
was installed at 5 and 30 m distance from the “zero line”, respectively, resulting in 6 
collectors per height per distance. Once the 30 m - line and later on, the 5 m - line 
had been reached during the sampling process of the Petri-dishes (“primary drift”; 
see above), the passive collectors were sampled and placed into polypropylene 
containers which were immediately sealed and labelled in the field. Each plastic 
container was unequivocally labelled with the ID-code of the sugar beet drilling 
machine (“Machine Z”), the number of the respective series (A, B or C), the distance 
from the “zero line” (5 or 30 m), the height above ground (1, 2, 3, 4 or 5 m) and the 
number per height (1 or 2), giving in total 60 polypropylene-mesh collectors. In the 
laboratory, each individual passive collector has been extracted with an appropriate 
volume of acetonitrile/water (2/8, v/v) within an ultrasonic bath to enhance the 
extraction process. 
 
4.12  Aerial Dislocation of Ground Deposits (“secondary drift”) 
 

After the Petri-dishes filled with acetonitrile/water (2/8, v/v) and the passive dust-drift 
collectors have been sampled (see above), ten new polystyrene Petri-dishes               
(Ø 13.7 cm, height 1.7 cm, 147.41 cm² surface) were installed on the field ground of 
the sampling area in all series (A, B, C) at three distances from the “zero line” (1, 5 
and 50 m), respectively. Again, the total sampling surface was 30 × 0.014741 m² = 
0.442 m² per sampling distance (see also 4.10, above). The Petri-dishes were filled 
with about 100 mL of an glycerol/(Millipore-)water mixture (1/1, v/v) and were 
exposed for a period of 24 h after the last Petri-dish has been filled with 
glycerol/water, in order to quantify the amount of clothianidin which may be dislodged 
from the ground via secondary drift processes. After 24 h, the content of each Petri-
dish was quantitatively transferred into 250 mL polyethylene flasks by means of a 
polyethylene funnel. To take up quantitatively all possible clothianidin deposits inside 
the Petri-dish, each Petri-dish and its corresponding funnel were additionally rinsed 
with Millipore Water (≈ 20 mL) and the rinse was combined with the content of the 
respective Petri-dish within the corresponding 250 mL polyethylene flask. After 
rinsing, each polyethylene flask was tightly closed with its corresponding 
polypropylene screw cap. Each Petri-dish and each funnel was only used once 
before being ultimately discarded. Sampling always started at the 50 metre distance 
and proceeded towards the drilling area in order to avoid cross-contamination. Each 
polyethylene flask was unequivocally labelled with the ID-code of the sugar beet 
drilling machine (“Machine Z”), the solvent mixture actually used (glycerol/water), the 
number of the respective series (A, B or C), the distance from the “zero line” (1, 5, or 
50 m) and the number of the respective Petri-dish per distance (1-10), giving in total 
90 polyethylene flasks. 
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At the day of drilling (August 20, 2008), all 210 polypropylene flasks filled with 
acetonitrile/water (2/8, v/v) and all 60 passive polypropylene dust-drift collectors were 
transported by car to the laboratory of  (BCS-D-ROCS, Monheim). The 
following day (August 21, 2008), also the 90 polypropylene flasks filled with 
glycerol/water were transported by car to the laboratory of  Bayer 
CropScience AG Institute for Residues, Operator and Consumer Safety (BCS-D-
ROCS). Sampling processing started at August 21, 2008. All samples were analysed 
for their clothianidin content according to method 00554/M001. A detailed analytical 
phase report of the residue analysis part (MR-08/163) is attached to this study report. 
 
 
 

5 GLP ANALYSES PART 
 
The GLP residue-analysis part is outlined and reported in the analytical phase report 
MR-08/163, which is attached to this final study report (see Appendix 9). 
 
 
 

6 ENDPOINTS OF THE STUDY 
 
Determination of the clothianidin deposition rate in g a.s./ha, which deposits at 
various distances from the treated area during drilling (“primary drift”) of Poncho® 
Beta Plus treated sugar beet pills with a typical mechanical sugar beet drilling 
machine. In addition, also the in-flight clothianidin content (“atmospheric drift”) is 
determined in µg a.s./passive dust collector as well as the clothianidin deposition rate 
in g a.s./ha, which deposits at various distances from the treated area via secondary 
drift processes within 24 hours after sowing (aerial dislocation of ground deposits, 
“secondary drift”). 
 
 
 

7 FILING 
 
All raw data pertaining to this study and the original final report are stored in the 
central GLP archive of Bayer CropScience AG, Alfred-Nobel-Str. 50, D-40789 
Monheim for as long as required by GLP principles. 
Reserve samples of the reference items are stored in the archives of Bayer 
CropScience GmbH, Product Technology-Analytics Frankfurt, Industriepark Hoechst 
(D-65926 Frankfurt). The test and reference items are stored as long as their quality 
still guarantees an evaluation. 
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8 RESULTS 
 
8.1 Ground Deposition 
A detailed compilation of all ground deposition results (“primary drift”) is presented in 
Table 9 below. 
 

Table 1 90th%ile ground deposition (“primary drift”) 

 
Conservative1 90th%ile Ground Deposition  

(“Primary Drift”) [g a.s./ha] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 
Distance from 0-line  
  1 m <LOD 
  3 m <LOD 
  5 m <LOD 
10 m <LOD 
20 m <LOD 
30 m <LOD 
50 m <LOD 
Limit of detection (LOD) = 0.004 g a.s./ha; limit of quantification (LOQ) = 0.014 g a.s./ha 

1 For the calculation, “<LOD” was replaced by 0.004 g a.s./ha and “<LOQ” was replaced by 0.014 g a.s./ha 
 

 

Table 2 Average ground deposition (“primary drift”) 

 
Conservative1 Average Ground Deposition  

(“Primary Drift”) [g a.s./ha] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 
Distance from 0-line  
  1 m <LOQ 
  3 m <LOQ 
  5 m <LOQ 
10 m <LOD 
20 m <LOQ 
30 m <LOQ 
50 m <LOD 
Limit of detection (LOD) = 0.004 g a.s./ha; limit of quantification (LOQ) = 0.014 g a.s./ha 

1 For the calculation, “<LOD” was replaced by 0.004 g a.s./ha and “<LOQ” was replaced by 0.014 g a.s./ha 
 
 
Overall, in one out of 210 measurements concerning “primary drift” (7 distances × 30 
Petri-dishes per distance), the LOQ of 0.014 g clothianidin a.s./ha has been 
exceeded and in five further cases, the residues were between the LOQ (i.e. 0.014 g 
clothianidin a.s./ha) and the LOD (i.e. 0.004 g clothianidin a.s./ha). 

 

Page 25 of 102 

Dit 
do

cu
m

en
t i

s g
ee

n 
ei

ge
nd

om
 v

an
 h

et
 C

tg
b 

en
 w

or
dt

 b
es

ch
ik

ba
ar

 g
em

aa
kt

 o
p 

gr
on

d 
va

n 
ee

n 
w

et
te

lij
ke

 v
er

pl
ich

tin
g 

to
t o

pe
nb

aa
rm

ak
in

g.
 

O
p 

di
t d

oc
um

en
t k

un
ne

n 
re

ch
te

n 
va

n 
de

rd
en

 ru
st

en
, w

aa
ro

nd
er

 in
te

lle
ct

ue
le

 e
ig

en
do

m
sr

ec
ht

en
 e

n/
of

 a
ut

eu
rs

re
ch

te
n.

 

Voo
rt

s k
an

 d
it 

do
cu

m
en

t o
nd

er
 e

en
 re

ge
lin

g 
om

tr
en

t g
eg

ev
en

sb
es

ch
er

m
in

g 
va

lle
n.

 

Pu
bl

ica
tie

, v
er

sp
re

id
in

g,
 v

er
m

en
ig

vu
ld

ig
in

g,
 co

m
m

er
cië

le
 e

xp
lo

ita
tie

 e
n 

ge
br

ui
k 

va
n 

di
t d

oc
um

en
t o

f d
e 

in
ho

ud
 h

ie
rv

an
 zo

nd
er

 d
e 

to
es

te
m

m
in

g 
va

n 
de

 

re
ch

th
eb

be
nd

e 
va

n 
di

t d
oc

um
en

t k
an

 d
er

ha
lv

e 
ve

rb
od

en
 zi

jn
 e

n 
ee

n 
in

br
eu

k 
op

le
ve

re
n 

va
n 

de
 re

ch
te

n 
va

n 
de

ze
 re

ch
th

eb
be

nd
e.

 

 
 

 
 

Th
is 

do
cu

m
en

t i
s n

ot
 th

e 
pr

op
er

ty
 o

f t
he

 C
tg

b 
an

d 
on

ly
 p

ro
vi

de
d 

ba
se

d 
on

 m
an

da
to

ry
 fr

ee
do

m
 o

f i
nf

or
m

at
io

n 
re

qu
ire

m
en

ts
. 

Th
e 

do
cu

m
en

t m
ay

 b
e 

su
bj

ec
t t

o 
rig

ht
s s

uc
h 

 a
s i

nt
el

le
ct

ua
l p

ro
pe

rt
y 

an
d 

co
py

 ri
gh

ts
 o

f t
hi

rd
 p

ar
tie

s. 

Fu
rt

he
rm

or
e,

 th
is 

do
cu

m
en

t m
ay

 fa
ll 

un
de

r a
 re

gu
la

to
ry

 d
at

a 
pr

ot
ec

tio
n 

re
gi

m
e.

 

Co
ns

eq
ue

nt
ly

, a
ny

 p
ub

lic
at

io
n,

 d
ist

rib
ut

io
n,

 re
pr

od
uc

tio
n 

an
d/

or
 p

ub
lis

hi
ng

 a
nd

 a
ny

 co
m

m
er

cia
l e

xp
lo

ita
tio

n 
an

d 
us

e 
of

 th
is 

do
cu

m
en

t o
r i

ts
 co

nt
en

ts
 

w
ith

ou
t t

he
 p

er
m

iss
io

n 
of

 th
e 

ow
ne

r o
f t

hi
s d

oc
um

en
t m

ay
 th

er
ef

or
e 

be
 p

ro
hi

bi
te

d 
an

d 
vi

ol
at

e 
th

e 
rig

ht
s o

f i
ts

 o
w

ne
r. 



GLP- Study No.: E 308 3545-8                                         Bayer CropScience - Report: NAX/SP02-2008 
 

 
 

8.2 Aerial Dislocation of Ground Deposits 
A detailed compilation of all ground deposition results (“secondary drift”) is presented 
in Table 10 below. 
 

Table 3 90th%ile aerial dislocation of ground deposits (“secondary drift”) 

 

Conservative1 90th%ile Aerial Dislocation of  
Ground Deposits (“Secondary Drift”) 

[g a.s./ha] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 
Distance from 0-line  
  1 m <LOD 
  5 m <LOQ 
50 m <LOQ 
Limit of detection (LOD) = 0.004 g a.s./ha; limit of quantification (LOQ) = 0.014 g a.s./ha 

1 For the calculation, “<LOD” was replaced by 0.004 g a.s./ha and “<LOQ” was replaced by 0.014 g a.s./ha 
 
 
 
 
Table 4 Average aerial dislocation of ground deposits (“secondary drift”) 

 

Conservative1 Average Aerial Dislocation of  
Ground Deposits (“Secondary Drift”) 

[g a.s./ha] 
Machine ID-No. Z 
Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 
Distance from 0-line  
  1 m <LOD 
  5 m <LOQ 
50 m <LOQ 
Limit of detection (LOD) = 0.004 g a.s./ha; limit of quantification (LOQ) = 0.014 g a.s./ha 

1 For the calculation, “<LOD” was replaced by 0.004 g a.s./ha and “<LOQ” was replaced by 0.014 g a.s./ha 
 
 
Overall, twenty-four hours post-sowing, clothianidin residues were quantifiable in 
three out of 90 samples (3 distances × 30 Petri-dishes per distance); seven further 
samples revealed residues between the LOQ (i.e. 0.014 g clothianidin a.s./ha) and 
the LOD (i.e. 0.004 g clothianidin a.s./ha).  
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8.3 Atmospheric Drift 
A detailed compilation of all in-flight dust measurements (“atmospheric drift”) is 
presented in Table 11 below. 
 

Table 5 90th%ile measurements of in-flight dust (“atmospheric drift”) 

 

Conservative1 90th%ile Atmospheric Drift  
(Polypropylene-Mesh-Collectors) 

[µg a.s./collector] 
Machine ID-No. Z 

Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 

Height above ground 5 m distance from the “zero-line” 

  1 m 0.072 
  2 m 0.188 
  3 m 0.131 
  4 m 0.074 
  5 m 0.103 

 30 m distance from the “zero-line” 

  1 m 0.128 
  2 m 0.181 
  3 m 0.064 
  4 m 0.224 
  5 m 0.290 
Limit of detection (LOD) = 0.006 µg a.s./collector;  
Limit of quantification (LOQ) = 0.020 µg a.s./collector 

1 For the calculation, “<LOD” was replaced by 0.006 µg a.s./collector and “<LOQ” was replaced by 0.020 
 µg a.s./collector 
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Table 6 Average measurements of in-flight dust (“atmospheric drift”) 

 

Conservative1 Average Atmospheric Drift  
(Polypropylene-Mesh-Collectors) 

[µg a.s./collector] 
Machine ID-No. Z 

Producer/Type Kverneland Accord Monopill SE 

Seed separation principle Mechanical, no air assistance 

Height above ground 5 m distance from the “zero-line” 

  1 m 0.056 
  2 m 0.093 
  3 m 0.069 
  4 m 0.041 
  5 m 0.052 

 30 m distance from the “zero-line” 

  1 m 0.056 
  2 m 0.082 
  3 m 0.040 
  4 m 0.090 
  5 m 0.135 
Limit of detection (LOD) = 0.006 µg a.s./collector;  
Limit of quantification (LOQ) = 0.020 µg a.s./collector 

1 For the calculation, “<LOD” was replaced by 0.006 µg a.s./collector and “<LOQ” was replaced by 0.020 
 µg a.s./collector 
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Table 7 Climate Data 
Climate data for the study area were obtained from Bayer CropScience AG’s 
meteorological station located on the premises of the Bayer CropScience- 
headquarter (Alfred-Nobel-Str. 50, D-40789 Monheim am Rhein, Germany), in close 
vicinity to the study sites (≈ 2 - 3 km distance). 
 

Day Air Temperature 
(2 m above ground)  

 
[°C] 

Rain  
 
 

[mm] 

Rel. 
Humidity

 
[%] 

Air 
Pressure 

 
[hPa] 

Wind Speed 
 
 

[m/s] 
[dd/mm/yyyy] mean min. max. total min. mean mean max. 

01/08/2008 23.5 16.4 28.6 0.0 60 1009.7 9.6 2.6 

02/08/2008 19.8 15.5 25.2 1.3 65 1011.4 8.4 2.2 

03/08/2008 20.4 15.3 25.2 4.6 70 1008.2 9.8 3.1 

04/08/2008 18.7 15.5 23.5 13.6 70 1004.6 13.3 3.7 

05/08/2008 18.4 13.9 25.4 0.0 67 1011.2 10.0 2.1 

06/08/2008 24.2 15.7 34.7 0.0 56 1008.9 5.7 1.4 

07/08/2008 21.9 16.0 30.0 1.5 69 1001.8 16.1 2.4 

08/08/2008 17.6 14.7 21.3 1.5 80 1002.7 11.4 2.8 

09/08/2008 18.4 12.1 25.7 0.0 63 1009.7 9.3 2.2 

10/08/2008 18.6 16.4 22.0 4.0 74 1003.4 9.4 2.4 

11/08/2008 19.2 14.1 24.9 0.0 63 1000.9 6.4 2.0 

12/08/2008 19.2 15.1 25.7 2.1 71   992.6 12.0 2.9 

13/08/2008 17.6 13.8 22.6 1.4 63 1001.9 19.3 3.9 

14/08/2008 17.2 11.9 23.5 0.0 61 1009.6 7.7 2.1 

15/08/2008 17.2   9.2 24.3 0.1 63 1009.4 6.5 1.5 

16/08/2008 18.5   9.2 27.5 0.0 54 1007.8 4.8 1.1 

17/08/2008 19.3 12.7 26.2 0.0 54 1004.8 7.5 2.0 

18/08/2008 19.6 14.5 24.8 0.1 66 1004.9 10.5 2.3 

19/08/2008 19.7 16.2 24.1 0.0 65 1004.0 10.4 3.1 

20/08/2008 17.2 13.5 20.4 7.8 71 1008.2 10.9 3.5 

21/08/2008 18.6 12.7 24.2 0.5 66 1011.7 10.7 2.6 

22/08/2008 16.3 13.1 21.8 11.2 84 1008.1 7.9 1.1 

23/08/2008 14.5 10.6 18.2 1.5 80 1007.4 10.9 2.8 

24/08/2008 16.6 11.4 22.2 0.6 70 1008.9 6.1 1.8 

25/08/2008 16.7 13.3 22.5 1.1 78 1011.4 6.9 2.1 

26/08/2008 18.2 15.9 21.8 0.0 73 1017.1 6.6 2.1 

27/08/2008 17.9 16.6 21.3 0.0 74 1017.2 7.7 2.2 

28/08/2008 17.8 15.7 20.6 0.0 78 1015.4 6.5 1.8 

29/08/2008 18.7 14.0 24.6 0.0 75 1015.1 6.3 1.6 

30/08/2008 20.6 11.6 30.4 0.0 65 1013.7 5.8 1.2 

31/08/2008 22.2 13.8 31.6 3.9 59 1008.1 15.1 2.0 
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Table 8 Soil Characteristics and Results of the Soil Clothianidin Analysis 
 (Before Sugar Drilling) 

Machine Z 
 

Kverneland Accord Monopill SE 

Soil codes of the study plot                  
used for sugar pill drilling 1 OE 3521 / OE 3522 

Sand [%] 54.0 

Silt [%] 31.9 

Clay [%] 14.1 

Soil type Heavy loamy sand 

Total carbon [%] 1.24 

Organic carbon [%] 1.24 

Inorganic carbon [%] n.d. 2

Maximum water holding capacity [%] 31.8 

Cation Exchange Capacity (CEC) 
[meq/100 g] 10.0 

Water content of the soil directly before 
drilling [%] 8.1 

Clothianidin soil concentration before 
sugar beet drilling < LOD (i.e. < 2 µg a.s./kg soil) 

1 Both soil codes refer to identical study plot, however, OE 3521 refers to a composite sample of the upper 10 cm, 
 whereas OE 3522 refers to a composite sample of the upper 5 cm (water content only) 
2 n.d. = not detected 
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Table 9 Clothianidin residue values – ground deposition  
 Single values, Series A Single values, Series B Single values, Series C 

 [µg a.s. / 
 Petri-dish] [g a.s. / ha] [µg a.s. / 

 Petri-dish] [g a.s. / ha] [µg a.s. / 
 Petri-dish] [g a.s. / ha]

    
1 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-7 < LOD < LOD < LOQ < LOQ < LOD < LOD 
1 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 

       
3 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-5 0.042 0.029 < LOD < LOD < LOD < LOD 
3 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 
3 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 

       
5 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-4 < LOD < LOD < LOQ < LOQ < LOD < LOD 
5 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 

LOQ = 0.02 µg a.s./Petri Dish; LOD = 0.006 µg a.s./ /Petri Dish 
LOQ = 0.014 g a.s./ha; LOD = 0.004 g a.s./ha; surface area of Petri-dish: 147.41 cm² 
 
Note: for the calculation of the values in [g/ha] non-rounded values in [µg a.s./Petri-dish] were used. 
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Table 9 Clothianidin residue values – ground deposition (continued)  
 Single values. Series A Single values. Series B Single values. Series C 

 [µg a.s. / 
 Petri-dish] [g a.s. / ha] [µg a.s. / 

 Petri-dish] [g a.s. / ha] [µg a.s. / 
 Petri-dish] [g a.s. / ha]

    

10 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
10 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 

10 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 
       

20 meter-1 < LOD < LOD < LOQ < LOQ < LOD < LOD 
20 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
20 meter-3 < LOQ < LOQ < LOD < LOD < LOD < LOD 
20 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
20 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
20 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
20 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
20 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
20 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 

20 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 
       

30 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
30 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 

30 meter-10 < LOD < LOQ < LOD < LOD < LOD < LOD 
LOQ = 0.02 µg a.s./Petri Dish; LOD = 0.006 µg a.s./ /Petri Dish 
LOQ = 0.014 g a.s./ha; LOD = 0.004 g a.s./ha; surface area of Petri-dish: 147.41 cm² 

 Note: for the calculation of the values in [g/ha] non-rounded values in [µg a.s./Petri-dish] were used. 
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Table 9 Clothianidin residue values – ground deposition (continued)  
 Single values. Series A Single values. Series B Single values. Series C 

 [µg a.s. / 
 Petri-dish] [g a.s. / ha] [µg a.s. / 

 Petri-dish] [g a.s. / ha] [µg a.s. / 
 Petri-dish] [g a.s. / ha]

    
50 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 

50 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 
LOQ = 0.02 µg a.s./Petri Dish; LOD = 0.006 µg a.s./ /Petri Dish 
LOQ = 0.014 g a.s./ha; LOD = 0.004 g a.s./ha; surface area of Petri-dish: 147.41 cm² 

 Note: for the calculation of the values in [g/ha] non-rounded values in [µg a.s./Petri-dish] were used. 
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Table 10 Clothianidin residue values - 24 hours measurements after drilling 
 Single values. Series A Single values. Series B Single values. Series C 

 [µg a.s. / 
 Petri-dish] [g a.s. / ha] [µg a.s. / 

 Petri-dish] [g a.s. / ha] [µg a.s. / 
 Petri-dish] [g a.s. / ha]

    
1 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-2 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 
1 meter-10 < LOD < LOD < LOD < LOD < LOD < LOD 

       
5 meter-1 < LOD < LOD < LOD < LOD 0.052 0.035 
5 meter-2 < LOD < LOD < LOQ < LOQ < LOD < LOD 
5 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-4 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-5 < LOD < LOD < LOD < LOD < LOQ < LOQ 
5 meter-6 < LOQ < LOQ < LOD < LOD < LOD < LOD 
5 meter-7 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-9 < LOD < LOD < LOD < LOD < LOD < LOD 
5 meter-10 < LOD < LOD < LOQ < LOQ < LOD < LOD 

       
50 meter-1 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-2 < LOD < LOD < LOD < LOD < LOQ < LOQ 
50 meter-3 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-4 < LOD < LOD 0.023 0.015 < LOD < LOD 
50 meter-5 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-6 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-7 < LOD < LOD < LOD < LOD < LOD < LOQ 
50 meter-8 < LOD < LOD < LOD < LOD < LOD < LOD 
50 meter-9 < LOQ < LOQ < LOD < LOD < LOD < LOD 

50 meter-10 < LOD < LOD 0.034 0.023 < LOD < LOD 
LOQ = 0.02 µg a.s./Petri Dish; LOD = 0.006 µg a.s./ /Petri Dish 
LOQ = 0.014 g a.s./ha; LOD = 0.004 g a.s./ha; surface area of Petri-dish: 147.41 cm² 
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Table 11 Clothianidin residue values - passive dust drift collectors 
5 m distance to the “zero-line” 

 [µg a.s./collector] 
Height above 

ground  
[m] 

Single values,  
Series A 

Single values,  
Series B 

Single values,  
Series C 

 I II I II I II 
1 0.040 0.046 0.054 0.050 0.083 0.060 

2 0.045 0.098 0.184 0.192 < LOQ < LOQ  

3 0.028 0.020 0.169 0.092 0.072 0.035 

4 < LOQ 0.024 0.086 0.061 < LOQ 0.034 

5 0.037 0.169 0.031 0.032 < LOQ < LOQ 

 
 

30 m distance to the “zero-line” 
 [µg a.s./collector] 

Height above 
ground  

[m] 

Single values,  
Series A 

Single values,  
Series B 

Single values,  
Series C 

 I II I II I II 
1 < LOQ < LOQ 0.077 0.178 < LOQ 0.022 

2 0.164 0.044 0.032 0.197 < LOQ 0.035 

3 0.072 0.029 < LOQ 0.055 < LOQ 0.043 

4 0.028 < LOQ 0.158 0.290 < LOQ 0.021 

5 0.027 0.230 0.160 0.350 < LOQ < LOQ 

LOQ = 0.020 µg a.s./passive PP-mesh dust collector; LOD = 0.006 µg a.s./passive PP-mesh dust collector 
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Appendix 2 (continued)  
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Appendix 2 (continued) 
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  Public road, good quality 
 Farm track, moderate quality 

 
 
Field No. 6   5.6 ha Study plot location for testing Machine Z 
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Appendix 3 On-site Wind Speed And Wind Direction Measurements  
Statistical 

parameters  
Temperature Relative 

humidity 
Wind speed 

2 m 
above ground  

 
Wind 1 

Direction  

∆2

Wind 
Direction 

[-] [°C] [%] [m/s] [Degree] [Degree] 

Drilling path No. 1  

Arithmetic mean 19.2 70.9 5.5 174.0 -6.0 
Geometric mean 19.2 70.9 5.5 173.9 n.a. 

10th%ile 19.1 70.9 4.5 167.7 -12.3 
90th%ile 19.4 70.9 6.3 179.5 -0.5 

Drilling path No. 2  

Arithmetic mean 19.2 71.3 7.3 165.1 -14.9 
Geometric mean 19.2 71.3 7.2 164.9 n.a. 

10th%ile 19.1 71.1 6.4 152.1 -27.9 
90th%ile 19.4 71.8 8.1 174.7 -5.3 

Drilling path No. 3  

Arithmetic mean 19.1 71.3 6.1 171.2 -8.8 
Geometric mean 19.1 71.3 6.0 171.1 n.a. 

10th%ile 19.0 71.3 5.3 164.0 -16.0 
90th%ile 19.1 71.3 7.2 177.2 -2.8 

Drilling path No. 4  

Arithmetic mean 19.4 71.4 5.3 161.9 -18.1 
Geometric mean 19.4 71.4 5.2 161.7 n.a. 

10th%ile 19.2 71.3 4.2 150.3 -29.7 
90th%ile 19.5 71.6 7.0 173.0 -7.0 

Drilling path No. 5  

Arithmetic mean 19.2 71.3 5.4 170.8 -9.2 
Geometric mean 19.2 71.3 5.4 170.1 n.a. 

10th%ile 19.1 71.2 4.7 152.5 -27.5 
90th%ile 19.4 71.8 6.2 190.7 10.7 

Drilling path No. 6  

Arithmetic mean 19.4 71.0 5.4 170.3 -9.7 
Geometric mean 19.4 71.0 5.3 170.1 n.a. 

10th%ile 19.4 70.9 4.4 158.3 -21.7 
90th%ile 19.5 71.3 6.2 179.5 -0.5 

Drilling path No. 7  

Arithmetic mean 19.3 70.9 7.0 161.6 -18.4 
Geometric mean 19.3 70.9 7.0 158.9 n.a. 

10th%ile 19.0 70.7 5.9 150.5 -29.5 
90th%ile 19.5 70.9 8.1 179.3 -0.7 

1 A wind direction of 180° means that the wind is blowing exactly perpendicularly to the sampling devices 
2 The delta (∆) indicates the difference to the exactly perpendicular wind direction (i.e. 180°) 
n.a. = not applicable 
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Appendix 3 (continued) 
Statistical 

parameters  
Temperature Relative 

humidity 
Wind speed 

2 m 
above ground  

 
Wind 1 

Direction  

∆2

Wind 
Direction 

[-] [°C] [%] [m/s] [Degree] [Degree] 

Drilling path No. 8  

Arithmetic mean 19.2 70.8 6.1 169.4 -10.6 
Geometric mean 19.2 70.8 6.0 169.2 n.a. 

10th%ile 19.1 70.5 4.7 161.0 -19.0 
90th%ile 19.4 70.9 7.6 179.4 -0.6 

Drilling path No. 9  

Arithmetic mean 19.1 71.1 5.9 168.2 -11.8 
Geometric mean 19.1 71.1 5.9 168.0 n.a. 

10th%ile 19.1 70.9 5.3 157.3 -22.7 
90th%ile 19.2 71.3 7.0 177.9 -2.1 

1 A wind direction of 180° means that the wind is blowing exactly perpendicularly to the sampling devices 
2 The delta (∆) indicates the difference to the exactly perpendicular wind direction (i.e. 180°) 
n.a. = not applicable 
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Appendix 4 Additional Photos  

 
Passive polypropylene-mesh dust collector 
 
 
 
 

 
Tripod-pylons with mounted passive polypropylene-mesh dust collectors 
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Appendix 4 (continued) 

 
Filling of the Petri-dishes 
 
 
 

 
Sugar-Beet Dust Drift - Plot set-up (1) 
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Appendix 4 (continued) 

 
Sugar-Beet Dust Drift - Plot set-up (2) 
 
 
 

 
Sugar-Beet Dust Drift - View from the moving tractor towards the sampling area  
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Appendix 7  Water Content Analysis of the Top Soil of Each Drilling Plot  
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