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Endangered Species Act
Mitigation Picklist

Future Concerns
• Atrazine
• Glyphosate
• Paraquat
• Metribuzin
• Desiccants
• Many residual herbicides
• Aerial applications



Endangered Species Act
Runoff Mitigation





Nozzle Information

Nozzle Type

Spray Fan Angle

Flow Rate



Changing Nozzles -> Droplet Size



Glufosinate (Liberty) Usage Survey Results

38% don’t know
19% inappropriate nozzle

57% total

47% don’t know
19% inappropriate nozzle

66% total

Figures courtesy of: Nikola Arsenijevic and Dr. Rodrigo Werle, UW-Madison



Spray Coverage 
& Deposition



Barnyardgrass Seed Production 



Barnyardgrass Seed Production 

*Dual-fans may aid in improving long-
term suppression of weeds.

**Dual-Fans do not always mean better 
coverage & weed control.

***Often more expensive!



Importance & How To’s of Nozzle Sizing

𝐺𝑃𝑀 =
𝐺𝑃𝐴 × 𝑤 ×𝑚𝑝ℎ

5,940
Where:
GPM =    gallons per minute
GPA =    gallons per acre
w =    nozzle width/spacing (in inches)
mph =    sprayer speed (in mph)

Example Calculation:
→ (10 GPA x 20 inch x 20 mph)/5,940

↓
→ 0.67 GPM

54 PSI 31 PSI

→ PWM (operated at ~70% duty cycle)

= 40 PSI



Importance & How To’s of Nozzle Sizing

𝐺𝑃𝑀 =
𝐺𝑃𝐴 × 𝑤 ×𝑚𝑝ℎ

5,940
Where:
GPM =    gallons per minute
GPA =    gallons per acre
w =    nozzle width/spacing (in inches)
mph =    sprayer speed (in mph)

Example Calculation:
→ (10 GPA x 20 inch x 12 mph)/5,940

↓
→ 0.40 GPM

18 PSI       10 PSI

→ PWM (operated at ~40% duty cycle)

= 40 PSI



Importance & How To’s of Nozzle Sizing

𝐺𝑃𝑀 =
𝐺𝑃𝐴 × 𝑤 ×𝑚𝑝ℎ

5,940
Where:
GPM =    gallons per minute
GPA =    gallons per acre
w =    nozzle width/spacing (in inches)
mph =    sprayer speed (in mph)

Example Calculation:
→ (10 GPA x 20 inch x 12 mph)/5,940

↓
→ 0.40 GPM

18 PSI       10 PSI

→ PWM (operated at ~40% duty cycle)

= 40 PSI

Moral of the story:
When sizing nozzles, need to consider 

the RANGE of speeds operated, not 
just the maximum.



Nozzle decisions will 
impact the following:

→Droplet size

→Spray drift potential

→Flow rate

→Spray pattern

→Compatibility with 
adjuvants/formulations

→Spray coverage/deposition

Last opportunity to control an application before 
it’s in Mother Nature’s hands!



Company Man

https://edustore.purdue.edu/ppp-153.html

https://edustore.purdue.edu/ppp-153.html
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Where can PWM help?

• Around field borders
 Reduce speed

 Don’t have to change nozzles

 Assist with drift reduction strategies

• Site-specific applications
 Maintain precise droplet size (reduce 

drift but maintain efficacy)

 Minimize overlap and output errors

• Application flexibility



Blended Pulse

Calculation:

→ 20 mph = 29.3 ft/s

→ 10 Hz (10 pulses per second)

→ ~3 feet between every pulse

→ If operating at a 50% duty cycle, this means 1.5 feet distance traveled 
before nozzle is back on again

→ If operating at a 50% duty cycle, adjacent nozzles are never off at the 
same time

With all this pulsing 
wouldn’t PWM leave skips?



__ Solenoid Valve + Solenoid Valve

PWM Best Use Practices
40 PSI



PWM Best Use Practices

• Use only non-venturi (non-air induction) type 
nozzles

• Optimal duty cycle range is 50 – 100%
 Best recommendation to stay between 70 – 90%

• If drift mitigation can still be maintained, use 
higher application pressures (≥ 40 psi)

• Be aware of pressure loss through the 
solenoid valves
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Proper Mixing

→ The old “Fill the tank 50 to 75% full, 
then add the herbicides” may not be so 
advisable anymore…

→ If using induction tanks (right), DO NOT 
mix concentrated herbicides together…

→ Add 1 herbicide, flush with water

→ Add second herbicide, flush with water, etc.

→ As a result, maybe start with tank 25% 
full to allow for extra system flushing.



Thank you to our supporters:

Industry 
collaborators

And 

viewers 

like you!



Thank you!    Questions?


