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Tips for Participants 

Strategies for Managing 
Pesticide Spray Drift 

Reminders: 

section 

section 

momentarily. 

Welcome staff and everyone 

Welcome! 

“Strategies for Managing 
Pesticide Spray Drift” 

• Participants mics are muted 
• Download presentation from Handout 

• Enter comment/questions in the Q&A 

• Most questions will be addressed 
during the Q&A portion of the event 
or posted on our website 

Thank you for attending and we will start 
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Definition of Drift: 

Movement of spray particles and 
vapors off-target causing less 
effective control and possible injury
to susceptible vegetation, wildlife, 
and people. 

Adapted from National Coalition on Drift Minimization 1997 
as adopted from the AAPCO Pesticide Drift Enforcement
Policy - March 1991 



  

   
 

  
  

Types of Drift: 

Vapor Drift - associated with volatilization 
(gas, fumes) 

Particle Drift - movement of spray particles 
during or after the spray application 



  

 

Particle Drift – Big 4 

1. Wind Speed 



   
   

     
  

  
  

 

Wind Speed 
When the wind speed doubles, there is 

almost a 700% increase in drift when 
readings are taken from 90 feet 
downwind from the sprayer. Hence 
the recommendation of spraying in 10 
mph winds or less. 

90 ft. 700% Increase 



   
  

 
 

Wind Speeds Gradients: 

The relation between height above the canopy of a 
crop like cotton or soybean and the speed of wind. 
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Dicamba injury on tomato – XR 110015 (40 PSI) 

5 mph 
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6 ft 9 ft 12 ft 24 ft 36 ft 



 

 

Dicamba injury on tomato – AIXR 110015 (40 PSI) 
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Dicamba injury on tomato – AI 110015 (40 PSI) 
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Dicamba injury on tomato – 11 mph (40 PSI) 

XR 

AI 

AIXR 

(ALVES et al., xx) 6 ft 9 ft 12 ft 24 ft 36 ft 



  

 

Particle Drift – Big 4 

1.Wind Speed 

2.Boom Height 



 
    
      

    

 

Boom Height 
When the boom height was increased 

from 18 to 36 inches, the amount of 
drift increased 350% at 90 feet 
downwind. 

90 ft. 350% Increase 



  

 

 

Particle Drift – Big 4 

1.Wind Speed 

2.Boom Height 
3.Distance from 

Susceptible Vegetation 



     
 

  
   

     
   

Distance Downwind 
If the distance downwind is doubled, 
the amount of drift decreases five-
fold. If the distance downwind 
increases from 100 to 200 feet, you 
have only 20% as much drift at 200 
feet as at 100 feet. 



  

 

Particle Drift – Big 4 

1. Wind Speed 

2. Boom Height 
3. Distance from Susceptible 

Vegetation 

4. Spray Particle Size 
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Comparison of Micron Sizes 
(approximate values) 

Pencil lead 2000 μm 

Paper clip 850 μm 

Staple 420 μm 

Toothbrush bri 300 μm 

Sewing thread 150 μm 

Human hair 100 μm 





 
   

  
  

     
  

 
 

  
    

     
 

   

 

Data Analysis 

evaluated 

• Droplet size data were statistically 
analyzed using a full factorial 
response surface model 

• Four main model factors along with 
potential interaction effects were 

– Nozzle 

– Application Volume Rate 

– Orifice Size 

– Formulation 

• All possible factorial combinations of 
the four main factors were tested 

• Percent fine droplets to relate to drift 
potential – Vol < 150 μm (%) Droplet Diameter ( m) 
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2.1

XR110025 at 60 psi using Water 
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2.0

2.1

XR110025 at 30 psi using Water 
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2.1

XR11005 at 30 psi using Water 
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2.0

2.1

TT11005 at 30 psi using Water 
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2.0

2.1

XR110025 at 30 psi using Water 
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2.0

2.1

TT11005 at 30 psi using Water 
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2.4

2.5

2.6

2.7

TTI11005 at 30 psi using Water 
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Relationship Between Drift and Efficacy 

Efficacy 

Drift 
reduction 



   
 

       

Effect of Various Herbicides & Adjuvants on a 
“Medium” Spray Quality 

VMD 
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RWM + 2% AMS 
RWM + 2% AMS + Invert Emulsion 
% less than 105 microns 

Water 
RWM + 1% AMS + Polymer 

Volume Median Diameter (VMD) 

RWM + 2% AMS + Microemulsion 

40 psi 40 psi 40 psi 40 psi 40 psi 
2.8 bar 2.8 bar 2.8 bar 2.8 bar 2.8 bar 



   

 
      

 

 

 

 

  

How far will particles go? 

Droplet Diameter 
(in m) 

Time to fall 10 
ft 

Travel distance in 3 
mph wind 

Fog 5 66 min 15,840 ft 

Very fine 20 4.2 min 1,100 ft 

Fine 100 10 sec 44 ft 

Medium 240 6 sec 28 ft 

Coarse 400 2 sec 8.5 ft 

Fine rain 1,000 1 sec < 5 ft 

Source: Herbicide Spray Drift, NDSU Extension 



  
    

Cutting Droplet Size in Half 
Results in Eight Times the Number of Droplets 

500 
Microns 

250 
Microns 

250 
Microns 

250 
Microns 

250 
Microns 

250 
Microns 

250 
Microns 

250 
Microns 

250 
Microns 





 
 

  
 

    
 

  
  

  

Xtendimax
x 

Droplet data with 
water at 40 psi 

800 VMD 240 VMD 442 VMD 800 VMD 442 240 VMD 800 VMD 
0.36% <141 19.5% 4.7% <141 0.36% <141 VMD 19.5% 0.36% <141 

<141 4.7% <141 
Xtendima Xtendimax Xtendimax Engenia <141 Xtendima Xtendimax 

XR 11004 TT11004 TTI 11004 TT11004 x TTI 11004 
TTI 11004 48” 24” 24” 48” XR 48” 

24” 11004 
24” 



     

     

     

     

     

 

   

 

Xtendimax Xtendimax Xtedimax Xtendimax Xtendimax Xtendimax Engenia 
XR 11004 XR 11004 TT11004 TT11004 TTI 11004 TTI 11004 TTI 11004 

48” 24” 48” 24” 48” 24” 24” 

Distance Xtendimax – XR 11004 - 48” Xtendimax – XR 11004 - 24” Xtedimax - TT11004 - 48” Xtendimax -TT11004 - 24” Xtendimax - TTI 11004 - 48” Xtendimax - TTI 11004 - 24” Engenia - TTI 11004 - 24” 

6.56 ft 100 % 100 % 100 % 93.3 % 100 % 91.7 % 93.3 % 

13.12 ft 100 % 84.7 % 100 % 75 % 97.7 % 66.7 % 68.3 % 

19.68 ft 63.3 % 76.7 % 93.3 % 70.0 % 75.0 % 60.0 % 65.0 % 

26.25 ft 86.7 % 70.0 % 78.3 % 65.0 % 68.3 % 53.3 % 61.7 % 

32.80 ft 75.0 % 61.7 % 70.0 % 65.0 % 65 % 34.3 % 53.3 % 

39.37 ft 71.7 % 60.0 % 61.7 % 60.0 % 63.3 % 45.1 % 41.7 % 

45.93 ft 70.0 % 58.3 % 55.0 % 58.3 % 60.0 % 40.9 % 33.8 % 

52.49 ft 43.3 % 69.2 % 69.2 % 53.3 % 53.3 % 41.7 % 61.7 % 

59.05 ft 51.7 % 54.4 % 59.4 % 36.7 % 40.0 % 34.4 % 

65.60 ft 62.5 % 57.5 % 62.5 % 30.8 % 44.2 % 

82 ft 55.0 % 47.5 % 57.5 % 21.7 % 

98.42 ft 62.5 % 46.3 % 50.0 % 

114.83 ft 60.0 % 36.3 % 42.5 % 

131.23 ft 57.5 % 30.0 % 

147.64 ft 55.0 % 

164.04 ft 25.0 % 

180.45 ft 32.5 % 



    Know the Label – The Label is the Law! 



    

 
      

        
 

      

Know the Label – The Label is the Law! 

Medium Spray Droplets 
Flat fan nozzles are recommended (30-60 psi) 
Do not use Fine or Extra Coarse Spray Droplets 
10 GPA minimum 
AI nozzles should be used at or near 80 psi 





   
      

    

         
     

    
    

   
      
      

      
 

Controlling Droplet Size. The most effective way 
to reduce drift potential is to apply the largest 
droplets that provide sufficient coverage and 
control. 
Volume. Use high flow rate nozzles to apply the 
highest practical spray volume. Nozzles with 
higher rated flows produce larger droplets. 
Pressure. DO NOT exceed the nozzle 
manufacturer’s recommended pressures. For 
many nozzle types, lower pressure produces 
larger droplets. When higher flow rates are 
needed, use higher flow rate nozzles instead of 
increasing pressure. 



  
   

       

Medium to Coarse Spray Droplets 
10 MPH Winds or Less 
50’ Set back from the Downwind Edge of Susceptible Species 





  
           
          
          

         
      

1
Controlling Spray Droplet Size 
VMD – VMD is the expression of the droplet size of the spray cloud. The 
VMD value means that 50% of the droplets are larger than the expressed 
value and 50% of the droplets are smaller than the expressed value. 
Optimum Aim EW spray clouds should be 450 microns with fewer than 
10% of the droplets being 200 microns or less. 



 

    

Equipment is not getting smaller! 

2014 

Future? 

Courtesy of Dr. Joe Luck 





    Equipment is not getting less sophisticated! 



  The Pesticide Application 



  
 

 

 
   

Process for Pesticide Efficacy 

Spray Tank 

Atomization 

Impaction 

Retention 

Deposit Formation 

Biological Effect 
Ebert et al. 1999 



  

 

 

  

  

 

 

 
  

   

Spray Tank 

Atomization 

Impaction 

Retention 

Deposit Formation 

Biological Effect 

Chemical Reactions 

Pump Shear 

Equipment/Application 

Mixing and Agitation 

Physical Propertiesy p 

Atmospheric Conditions 

Evaporation 

Micrometerological Effects 

Spray and Surface Properties 

Droplet Size and Kinetic Energy 

Dynamic Spreading 

Spreading and Coalescencep g 

Absorption and Translocation 

Surface Activityy 

Encounter Probability 
Pick-up and Transport to 

the Site-of-Action 

Ebert et al. 1999 



    Equipment is not getting less sophisticated! 



  The Pesticide Application 



  
 

 

 
   

Process for Pesticide Efficacy 

Spray Tank 

Atomization 

Impaction 

Retention 

Deposit Formation 

Biological Effect 
Ebert et al. 1999 



  

 

 

  

  

 

 

 
  

   

Spray Tank 

Atomization 

Impaction 

Retention 

Deposit Formation 

Biological Effect 

Chemical Reactions 

Pump Shear 

Equipment/Application 

Mixing and Agitation 

Physical Propertiesy p 

Atmospheric Conditions 

Evaporation 

Micrometerological Effects 

Spray and Surface Properties 

Droplet Size and Kinetic Energy 

Dynamic Spreading 

Spreading and Coalescencep g 

Absorption and Translocation 

Surface Activityy 

Encounter Probability 
Pick-up and Transport to 

the Site-of-Action 

Ebert et al. 1999 



 

 

 

 

 

 

  

  

 

 

 
  

 

  

 
 

 
 

   

Spray Tank 

Atomization 

Impaction 

Retention 

Deposit Formation 

Biological Effect 

Chemical Reactions 

Pump Shear 

Equipment/Application 

Mixing and Agitation 

Physical Propertiesy p 

Atmospheric Conditions 

Evaporation 

Micrometerological Effects 

Spray and Surface Properties 

Droplet Size and Kinetic Energy 

Dynamic Spreading 

Spreading and Coalescencep g 

Absorption and Translocation 

Surface Activityy 

Encounter Probability 
Pick-up and Transport to 

the Site-of-Action 

Equipment Contamination 

Drift Losses 

Interception by Non-targets 

Redistribution 

Reflection, 
Shatter and 
Splash 

Losses 

Losses 

Redistribution 

Redistribution 

Run-off 

Volatilization 

Weathering 

Loss of Active 
Loss of Diluent 

Volatilization 

Ebert et al. 1999 



 

 

 

 

 

 

  

  

 

 

 
  

 

  

 
 

 
 

   

Spray Tank 

Atomization 

Impaction 

Retention 

Deposit Formation 

Biological Effect 

Chemical Reactions 

Pump Shear 

Equipment/Application 

Mixing and Agitation 

Physical Propertiesy p 

Atmospheric Conditions 

Evaporation 

Micrometerological Effects 

Spray and Surface Properties 

Droplet Size and Kinetic Energy 

Dynamic Spreading 

Spreading and Coalescencep g 

Absorption and Translocation 

Surface Activityy 

Encounter Probability 
Pick-up and Transport to 

the Site-of-Action 

Equipment Contamination 

Drift Losses 

Interception by Non-targets 

Redistribution 

Reflection, 
Shatter and 
Splash 

Losses 

Losses 

Redistribution 

Redistribution 

Run-off 

Volatilization 

Weathering 

Loss of Active 
Loss of Diluent 

Volatilization 

Ebert et al. 1999 



 

 

 

 
 

 
 

 

 

Herbicide Fungicide Insecticide 

Incorporated 
Pre-

Emergence 
Contact Systemic Contact Systemic Contact Systemic 

Liquid 
Fertilizer 

Turbo 
TeeJet 

Good Good Good Good+ Good Good+ Good Good+ Good 

Air 
Induction 

Good+ Good+ Good Good+ Good Good+ Good Good+ Good+ 

Extended 
Range flat 
fan 

- - Good+ Good Good+ Good Good+ Good Good 

Pre-
orifice 
flat fan 

Good+ Good+ Good Good+ Good Good+ Good Good+ Good 

Standard 
flat fan 

- - Good Good Good Good Good Good -

Twin 
orifice 
flat fan 

- - Good+ - Good+ - Good+ - -

Turbo 
Flood Jet 

Good+ Good+ - Good - Good - Good Good+ 

TurfJet Good+ Good+ - Good - Good - Good Good+ 

Solid 
Cone 

- - - Good - Good - Good Good+ 

Pgs. 2-3 



Glufosinate 

5 GPA 

14 DAA 

Control 150 μm 300 μm 

450 μm 600 μm 750 μm 900 μm 



Dicamba 

5 GPA 

14 DAA 

Control 150 μm 300 μm 

450 μm 600 μm 750 μm 900 μm 



 
    

      

       

        

     

     

Take Home Messages! 
Particle drift can be influenced by formulation 

Nozzle selection has the greatest influence on particle size 

Adjuvants can reduce drift potential, but must be tested 

There is no substitute for common sense – if the wind is blowing droplets will move 

Pay attention to sensitive vegetation in surrounding areas 

Drift WILL happen! Mitigating drift is essential! 







 
  
  

 

Questions? 

• Greg Kruger 
– Cropping Systems Specialist 
– West Central Research and Extension Center 
– North Platte, NE 
– Website: pat.unl.edu 

– gkruger2@unl.edu 

– (308)696-6715 

• Thank You! 



 

   

   
  

   
    

    

    
      

   

       
 

Submit Your Questions 

Reminders: 

section 

section 

momentarily. 

Welcome staff and everyone 

Welcome! 

“Strategies for Managing 
Pesticide Spray Drift” 

• Participants mics are muted 
• Download presentation from Handout 

• Enter comment/questions in the Q&A 

• Most questions will be addressed 
during the Q&A portion of the event 
or posted on our website 

Thank you for attending and we will start 



View Recorded Webinar 

https://www.epa.gov/reducing-pesticide-drift 








