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Mitigating Spray Drift
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Courtesy of Ken Giles, U of CA at Davis



Spray Droplet Management!
• Need Knowledge Of The Product Being Used.
• Herbicide, Fungicide, Insecticide

– Systemic
– Contact

• What Is The Target?
– Soil
– Grass
– Broadleaf (Smooth, Hairy, Waxy)
– Leaf Orientation – Time Of Day
– Penetration Into Canopy



Spray Droplet Technology



One micron (µm) =1/25,000 inch
1/1000 millimeter

Drop Size: microns - µm



Comparison Of Micron Sizes For Various Items: 
(approximate values)

• Pencil Lead 2000 µm
• Paper Clip 850 µm
• Staple 420 µm
• Toothbrush Bristle 300 µm
• Sewing Thread 150 µm
• Human Hair 100 µm

150



Volume Distribution

–DV10 or DV0.1

–DV50 or Dv0.5 or VMD
–DV90 or DV0.9

–% volume<100 µm
–% volume<200 µm
How do we get to the numbers we typically deal with?
Using some measurement system, the percentage of 
the total spray volume that is in each droplet size
range is determined.



Wind Tunnel Testing



1/2 of spray volume = larger droplets

1/2 of spray volume = smaller droplets



Cumulative Volume Distribution
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Spray Measurement



Reference Sprays
• Establish Reference Nozzles/Sprays

VF/F F/M M/C C/VC VC/XC



University of Nebraska – North Platte



ASABE Standard S-572.1
Spray Droplet Spectrum Classification

Category and code VMD (microns) Color code
Extremely Fine (XF) <50
Very Fine (VF) 50 – 135
Fine (F) 135 – 260
Medium (M) 260 – 369
Coarse (C) 369 – 442
Very Coarse (VC) 442 – 526
Extremely Coarse (XC) 526 – 663
Ultra Coarse (UC) >663

VMD Source: University of Nebraska-Lincoln



Spray Quality Categories

ASABE Standard S-572.1

Category (symbol) Color Code

Extra Fine (XF) Purple

Very Fine (VF) Red

Fine (F) Orange

Medium (M) Yellow

Coarse (C) Blue

Very Coarse (VC) Green

Extra Coarse (XC) White

Ultra Coarse (UC) Black

One Nozzle Doesn’t Fit All Applications

19

Fungicides/Insecticides

Herbicides - Contact

Herbicides - Systemic



How far will particles go?
Droplet Diameter in 

microns Time to fall 10 feet 
Travel distance in 
feet  in an 8 MPH 

wind

Fog 5 66 minutes 15,840 feet

Very Fine 20 4.2 minutes 1,100  feet

Fine 100 10 seconds 44 feet

Medium 240 6 seconds 28 feet

Coarse 400 2 seconds 8.5 feet

Fine Rain 1,000 1 second 4.6 feet

Source:  Herbicide Spray Drift, NDSU Extension



Why Interest in Drift?
• Spotty pest control
• Wasted chemicals
• Off-target damage
• More high value specialty crops
• Urban sprawl and.....
• Less tolerant neighbors
• Litigious Society
• More wind?? (Timing)
• Environmental impact

– Water and Air Quality
• Public more aware of pesticide

concerns! (Negative) (Perceptions)
• Result-higher costs-$$$



Factors Affecting Drift:
Spray Characteristics
 chemical
 formulation
 drop size
 evaporation

Equipment & Application
 nozzle type
 nozzle size
 nozzle pressure
 height of release

Weather and Environmental Conditions



Weather factors of concern:
• air movement (direction  and velocity)

– Topography, etc.
• temperature and humidity
• air stability/inversions

Courtesy – George Ramsay, Dupont




Cloud of 5-25 u oil droplets generated under unstable conditions

105 foot temperature monitoring tower
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What are NOT good sources of 
the weather data required?



Met Stations

30 Meters



Wind direction:

• Wind direction is very important
– Know the location of sensitive areas -

consider safe buffer zones.
– Do not spray at any wind speed if it is 

blowing towards sensitive areas - all 
nozzles can drift.

– Spray when breeze is gentle, steady, 
and blowing away from sensitive areas.

– “Dead calm” conditions are never
recommended.



Determining wind direction:

• Compass
– Provide magnetic description
– Direction blowing from
– Into your face!



Wind Speed
• Follow the label guidelines
• How do you determine wind speed?



Drift Potential:  High at Low Wind Speeds?

• Because:
– Light winds (0-3 mph) tend to be 

unpredictable and variable in 
direction.

– Calm and low wind conditions may 
indicate presence of a 
temperature inversion.

• Drift potential is lowest at wind 
speeds between 3 and 10 mph 
(gentle but steady breeze) blowing 
in a safe direction.







WatchDog Sprayer Station



Aircraft-Integrated Meteorological Measurement System 



Temperature & Humidity



Evaporation of Droplets:

Wind

High Relative Humidity
Low Temperature

Low Relative Humidity
High Temperature



Temperature Inversions and their 
Impact On Pesticide Applications 



Courtesy – George Ramsay, Dupont
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8’     33°F
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64’    38°F
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.5 mph wind

2.5 mph wind

Shallow surface inversion  

STABLE conditions up to 64’  

NEUTRAL conditions at 105’

Cloud is dispersing













Recognizing Inversions
• Under clear to partly 

cloudy skies and light 
winds, a surface inversion 
can form as the sun sets.

• Under these conditions, a 
surface inversion will 
continue into the morning 
until the sun begins to 
heat the ground.



Fine spray drops hang in the air  





Dust from vehicles or farm 
machinery will hang in the air







If the light and fog reflect just so, one 
can actually see the inversion. 

Warm air

Cold air



All the conditions we’ve talked about 
assumes very little wind.

Sufficient wind will mix the air, thus 
preventing or destroying the inversion.

There is low heavy cloud cover
The wind speed is greater than 
5-6 mph at ground level
5 degree temp rise after sun-up



https://www.ag.ndsu.edu/publications



www.morningfarmreport.com



Application Recordkeeping

Documenting the Weather





Suggested Weather Documenting:

• Document the instrument used.
• Measurements include:

– Wind speed and direction
– Temperature and humidity

• Minimum recordings – start and finish.
• Time stamp and sign the record.
• Record data taken on site.
• Record specific locations -GPS Coordinates



Suggested Weather Documenting:

• Record data nozzle release height.  6-foot 
or higher for aerial.

• Average wind speed and direction over a 
1-2 minutes.  Not a range, but average.

• Record direction in degrees.
• Measure temperature and humidity before 

and after – good inversion indicator.
• Note any terrain conditions. 



Application Recordkeeping
What is required? What is essential?

• Field location (target pest, crop)
• Equipment details (aircraft, boom)
• Nozzles (type, size, deflection)
• Application parameters (PSI, GPA, MPH)
• Solution – tank mix products (adjuvants)
• Environmental factors



Develop a protocol….
Standard of Practice…..

CYA



Solution Factor:
• Does it change the flow rate ????

• Changes the droplet spectra !!!!



No deposition 
aid

With 
deposition aid
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Influencing Droplet size – Tank-mixes

Without drift reducing adjuvants--other adjuvants indicated by ‘mix’
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Water alone
RoundUp PowerMAX® @ 32 oz

w/w/out Interlock @ 4 oz

©2012 Winfield Solutions, LLC. ALL RIGHTS RESERVED. 

10 GPA



Total Drift Ranked:
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Influencing droplet size - Adjuvants



An Evaluation of Nozzle Performance with 
AG16098



Droplet Fate - Bounce



Drift Mitigating – Deposition

Deposition 
Aid (DRA)

Deposition Aid  
(DRA) + NIS 

Water





Thanks!
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