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What are vegetative filter strips?

• It is likely that we will discuss and refine our common 
understanding of VFS during this workshop

• To start, the Agency’s working definition comes from the 
2000 USDA publication, “Conservation Buffers to Reduce 
Pesticide Losses:”

• VFS “are areas or strips of land maintained in permanent 
vegetation. These buffers can be used in a systems approach 
to manage soil, water, nutrients, and pesticides for sustainable 
agricultural production, while minimizing environmental 
impact.”
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Why spend three days discussing VFS?

• The Agency shares the goal of better incorporating common 
agronomic practices into aquatic risk assessments and risk 
management decisions

• Effectiveness of well-maintained VFS to reduce soil erosion is 
well established

• VFS required on many pesticide labels, however
• Risk assessments currently do not quantify transport reduction

• Risk management should consider effectiveness and cost
• Under which conditions are VFS a cost-effective mitigation?
• Under which conditions and which areas do VFS work best?
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Outline

• Tiered approach for aquatic exposure assessments
• Where VFS could fit in - refinements

• Questions to be addressed in risk assessments
• Possible approaches

• Modeling
• Other risk reduction considerations

• Risk management implications
• VFS as part of the risk management toolbox
• Short- and long-term goals
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Pesticide Fate in the Environment

Driving Factors
• Pesticide Properties

• physical-chemical
• environmental fate

• Application
• rate, method, timing

• Environmental Conditions
• weather, soil, hydrology 

• Agronomic Practices
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Pesticide Transport From Watershed to 
Water Body
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What Drives Aquatic Exposures?
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How much? (magnitude)
How long? (duration)
How often? (frequency)
Where? (spatial)

If a pesticide is applied according to the label, do 
levels of exposure exceed the levels of concern?

Address risk management questions related to 
pesticide exposures in water

Start simple, move to more complex exposure 
assessments as needed.



Tiering Approach for Aquatic Exposure 
Assessments
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Initial tier: focus on 
pesticide properties, 
maximum use for 
generic (vulnerable) 
area, water body

Next tier:
use/crop-specific 
high-exposure 
sites with 
maximum use 
rates

Higher tiers: add spatial 
specificity, existing label 
recommendations, and 
complexity as needed and 
when available



Considerations for Regulatory Use

• Can we develop short- and long-term recommendations 
for quantitatively considering the risk reduction from 
VFS in risk assessment/management of pesticides?

• How effective are VFS on field and watershed scales? 
• How does that vary with VFS type? 
• How does that vary with chemical type?

• Under what conditions will VFS be effective? What other 
options are available where VFS aren’t effective?
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Questions and Considerations: Field Scale

Variations in effectiveness 
based on
• Chemical properties 

(mobility)
• Type of vegetative buffers

• Created/maintained VFS
• Natural/riparian
• Conservation reserve?

• Size (width)
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Questions and Considerations: Watershed-
Scale and Beyond

Field- vs watershed-scale 
effectiveness
• How well do field effects 

scale to watersheds?
• Under what conditions 

(soils, weather, geography, 
etc) are VFS most effective?

• Other mitigation options?
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Possible Model Approaches

If we go mechanistic…
• Our existing aquatic exposure models 

can be adapted for VFS, if necessary
• Model vetting, review not 

insubstantial effort
• Still need a means of addressing 

watershed scales
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Other Possible Approaches

Accounting for effectiveness 
quantitatively or qualitatively…
• Range of removal expected

• Based on vegetated buffer type
• And chemical properties

• Identify areas where
• VFS are commonly used now
• VFS could be viable for adoption
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VFS – Risk Management Implications

• VFS has been part of the mitigation tool box 
• Included on labels for pyrethroids which went through 

reregistration
• Considered for other pesticides which bind preferentially to soil

• Assumed to reduce erosion, but difficult to quantify 
effectiveness

• Potential variability in maintenance of VFS is a concern
• As a result, reductions of pesticides in water are only 

considered qualitatively in risk management decisions
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Semi-quantitative evaluation of VFS

• Agency re-evaluated a pesticide with extensive buffers to 
surface water, but could not quantify their effect on pesticide 
transport

• As a rough, “what-if” characterization, we assumed that these 
buffers would remove residues as well as best VFS we have 
seen (>90%)

• Drinking water assessment still failed
• Risk to aquatic organisms still expected

• Until we have a model, we could use a more refined semi-
quantitative approach which credits different removal fractions 
based on VFS width and chemical properties.
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Costs of VFS
• Farmers incur a cost to construct and 

maintain a VFS
• If a field is adjacent to a water body, 

some of that field might be taken out of 
production to construct the VFS

• Based on the potential cost of a 25-foot 
in-field buffer for several crops with 
different field sizes, high-value crops 
with smaller field sizes would be most 
affected, perhaps costing hundreds of 
dollars per acre
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Short-term goals

• Identify areas of the country where VFS would be most 
and least effective

• Establish minimum removal efficiency the Agency could 
assume for VFS based on:

• Width of VFS
• Ranges of pesticide properties
• Other factors?

• Identify other agronomic practices for possible further 
evaluation
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Long-term goals

• Prioritize peer review of a mechanistic VFS model for 
quantitative use in EPA risk assessments

• Evaluate other erosion control tools that could be 
considered in place of VFS that are cheaper and at least as 
effective

• Better incorporate other agronomic practices into 
exposure modeling to work toward “real-world” EECs.

• Understand the role USDA’s Conservation Reserve 
Program already plays in reducing pesticide transport
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Contact Information

Moana Appleyard, USEPA OPP PRD
appleyard.moana@epa.gov

Kevin Costello, USEPA OPP BEAD
costello.kevin@epa.gov

Nelson Thurman, USEPA OPP EFED
thurman.nelson@epa.gov
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