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Application Exclusion Zone in Outdoor Production

• EPA will explain in next talk

• Distance determined by
– Application equipment – spray/granule

• Air
• Airblast
• Fumigant, mist, fog

– If spray
• droplet spectrum, noted at 294 microns
• Medium spray using VMD >294 microns

Let’s Talk about Droplets and Spray Quality



Terminology - Micron – μm

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

pencil lead 2000 (μm) thunderstorm rain 
paper clip 850 (μm) heavy rain

staple 420 (μm) light rain

toothbrush bristle 300 (μm) heavy drizzle

sewing thread 150 (μm) fine drizzle

human hair 100 (μm) fine mist
point of a needle 1-25 (μm) fog

Driftable fines under 150 μm



Spray Spectrum = Quality
Put all the Same Similar Sized 

Droplets in a Test Tube
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Spray Quality and the VMD (volume median diameter)
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VMD - volume median diameter - Dv0.5 (50%) 

Half the total spray volume is smaller and half is larger
This is the MEDIAN, not the average

305 μm 

50% smaller 50% larger
volume contains volume contains



Spray Quality - Explained
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Spray Quality - Explained
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Similar VMD
Lot’s more fines: < 150 μm

Lot’s more basketballs: > 500 μm 



Spray Quality

Based on ASABE 
572.1 Standards

Referenced in 
nozzle charts

American Society of 
Agricultural and Biological 

Engineers



Droplet Sizing 

§ Measured with a laser-based 
instrument. Both reference 
and nozzles to be classified 

§ Verification and calibration to 
known standards essential 

§ Nozzle oriented to scan the 
entire spray plume 

§ Ensure a representative cross-
sectional sample of the spray 
plume is obtained



ASABE 572.1 Spray Quality Standard
Plot Volume (- - -) of Droplet Sizes on a Reference Graph



Spray Quality



Spray Quality Color

does not 
equate to

Nozzle Color



The Color Confusion Challenge: Tips and Spray Quality
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Nozzle 
Color

Spray 
Quality

PSI    15-60 15-90 20-90 15-90 20-90 20-90 30-115 15-100

GPA
&

MPHType of Nozzle

A Closer Look
PSI



Variety and Selection



Droplet Sizes Vary Among Nozzle Types
--- % of fines – less than 200 μm





Images from
Spraying Systems

Older and Newer
Nozzle Designs







Causes of Spray Drift

1. Applicator - Decision Maker
• To Spray or Not to Spray – to Stop Spraying
• Equipment Set Up
• Assesses the Weather

2. Equipment
§ Droplet Size

§ Tip orifice & angle

§ Spray Height
§ Operating Speed

3. Weather
• Wind Direction
• Air Flow or Wind Speed
• Air Stability
• Temperature and Humidity (drop size)

What Inspectors Need to Ascertain!



Spray Solution Changes Droplet Sizes

• Formulation

• Spray Adjuvants

–Spreaders, wetting agents

–Deposition aids

• Tank Mixes





Spray Adjuvants
Some adjuvants hold droplets together, others breakup more easily!



Tank Mix Influences Droplet Size

37%

16%

25%



Other Important Droplet Issues

Relative Span (RS)

• RS = (Dv0.9 – Dv0.1) / VMD

• Dv0.9 = 400, VMD = 300, Dv0.1 = 100

Ø Relative span = 1 

• Dv0.9 = 650, VMD = 300, Dv0.1 = 50

Ø Relative span = 2 

• The narrower the RS, the greater precision



Why Use 

Different 

Spray 

Qualities

Fungicides/Insecticides

Contact Herbicides

Systemic Herbicides



Why Use Different Spray Qualities
Broadcast Nozzle Selection Guide



Specialty 
Nozzle 
Selection 
Guide



Coverage 
and 
Droplet 
Size

13.4 gpa 9.1 gpa 4.8gpa

Sprayers 101 - T. Wolf





The Old Guard – XR TeeJet – Extended Range

XR 
8008

XR
8004

XR
8001

XR
80015

XR
8003



AIXR Teejet DG Teejet

80 or 110



Orchard and Vineyard – ConeJets



Aerial and Ground Droplet Calculators
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Thank You


