
Staying on Target:
A guide for avoiding off-target 
damage caused by herbicides



• Point Source:  Any single identifiable 
source of pollution from which 
pollutants are discharged  

• Non-Point Source:  Diffuse 
contamination that does not 
originate from a regulated point 
source 

Point & Non-Source Point Pollution

Source:  USGS



Preventing Point & Nonpoint 
Pollution as Chemical 

Applicators

• Application timing

• Application method

• Proper equipment calibration

• Proper herbicide selection

• Consideration of site conditions



Follow Label Directions!



Application Timing

• DEPENDANT UPON:

1) LABELED USE

2) Management goal and target species

3) Growth stage of both target plant and 
commodity

4) Weather conditions

5) Site conditions



Herbicide Drift

• Influenced by:

a)Application methods

b)Meteorological\Climatic 
Factors

c) Chemical Formulation



Herbicide Drift: Spray Droplet Size

• Large droplets less likely to drift 
than small

• Determined by nozzle orifice and 
pressure

• Utilize drift reducing nozzles

• Use proper adjuvants- drift control 
agents & surfactants  



Herbicide Drift:  Height of 
Herbicide Release

• Should be made as close as possible 
to target soil or plant

• Refer to nozzle manufacturer 
literature

• Ensure proper nozzle orientation



Herbicide Drift:  Weather & 
Climatic Factors

• Do not apply with wind speed <10mph
• Avoid application during high temperatures
a) Higher evaporation
b) Volatility
• Avoid application during low humidity
a) Limited uptake due to leaf surface cuticle 
• Follow rain-fast guidelines on label
• Beware of adverse site conditions
• Beware of temperature inversions



Herbicide Drift:  Chemical 
Formulation

• Amine formulations less likely to 
drift than Ester formulations

• Consult product label for 
temperature application ranges

• Herbicide+Volatization=Pollutant
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Protecting Water Resources

• 97% of water systems are small systems 
(>10,000 served)

• 90% of small systems are groundwater

• 70% Freshwater use in United States

• 97% of liquid fresh water stored in aquifers

• 13 Million People rely on private wells



Surface Water Pollution

Causes:

• Drift

• Runoff

• Accidental Application

• Improper Disposal

• Windblown Soil



Groundwater Pollution

Influenced By:

• Soil Texture\ Permeability

• Soil pH

• Soil Organic Matter

• Adsorption Ability

• Depth of Water Table

• Chemical Formulation\Solubility

• Land Use\Irrigation Practices

• High Use Rates



Herbicide Fate in the Environment

Degradation Influenced By:

• Photochemical- Broken down by UV 
radiation

• Microbial- Broken down by 
microorganisms

• Chemical- Hydrolysis & Oxidation

• Metabolism- Broken down by plants & 
animals



• Confined & Unconfined Aquifers

• Unconfined Aquifers most susceptible

• Costly monitoring and remediation

• Older well sites more prone to contamination

• Beware of the cone of influence

• Herbicide and degradates detected as SOC’s

• Studies find 41% of wells had trace analytesⁱ
ⁱPesticides and Pesticide Degradates in Groundwater Used for Public Supply across the United States: Occurrence and Human-Health Context

Laura M. Bexfield, Kenneth Belitz, Bruce D. Lindsey, Patricia L. Toccalino, and Lisa H. Nowell

Environmental Science & Technology 2021 55 (1), 362-372

DOI: 10.1021/acs.est.0c05793

Herbicide Fate in the Environment:  
Groundwater



• Cantilever Enhanced Photoacoustic 
Spectroscopy Quantum Cascade Laser Source 
Analysis

• High-Performance Liquid Chromatography w\
Mass Spectrometry

• Parts Per Quadrillion (PPQ) 
1,000,000,000,000,000

• Equivalent to 1 second in 31.7 million years

Pollution in Context



In Conclusion

• READ THE LABEL!!!

• Thoroughly assess site conditions

• Follow safe handling and application practices

• Think ahead….

• Communication reduces conflict

• Utilize FieldWatch Programs:

DriftWatch-Speciality Crop Registration

FieldCheck-Applicator Registration

BeeCheck-Apiary Registration



Thank You!
Huerfano County Noxious Weed Department

Staff: 
Charles Bryant-Department Manager
Rod Smircich- Experienced Technician


