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Abstract This study reviewed major spray drift mitigation guidelines from the United States (EPA), the
European Union (EU), and Australia (APVMA) in response to the growing importance of pesticide drift
management in unmanned aerial application. All three systems use buffer zones as a core drift mitigation
measure, but differ in their regulatory logic: the United States follows an incentive-based approach, the EU an
assessment-based approach, and Australia a label-based control approach. These cases suggest that effective drift
management depends on the combined use of baseline buffer zones, science-based recognition of drift reduction
technologies, and clear operational requirements. Buffer zones function as a common minimum protective
measure, while vegetative barriers serve as supplementary rather than substitute measures. This study provides
a foundation for developing a domestic pesticide drift management framework, and future research should
quantify the effectiveness of buffer zones and vegetative barriers under aerial application conditions through
field-based pilot experiments.
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STEP 1: Define Baseline Buffer Zone STEP 2: Select Drift-Mitigation Measures STEP 3: Adjust Final Buffer Zone

Establish baseline buffer zones based
on pesticide product labels and
location-specific restrictions provided
through Bulletins Live! Two (BLT)

Select approved drift-mitigation measures
P from the mitigation menu, including nozzle
type, droplet size, application height, and
downwind barriers

Adjust the final buffer zone by applying
mitigation credits, considering the
presence or absence of downwind

sensitive or managed areas

Fig. 1. Overview of the U.S. EPA pesticide spray-drift mitigation framework, a three-step decision process consisting of (1) baseline
buffer-zone determination based on product labels and BLT, (2) voluntary selection of approved drift-mitigation measures from the
mitigation menu, and (3) adjustment of the final buffer zone considering mitigation credits and downwind managed or sensitive

areas.
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Table 1. Case study of adjusted buffer-zone calculation with vegetative barriers: Example of buffer zone adjustment based on
vegetative barrier type under the U.S. EPA spray drift mitigation framework

Baseline buffer zone required by label

150 ft (45.72 m)

Droplet Size Distribution (DSD)

Medium

Vegetative barrier type Reduction rate Adjusted buffer distance (ft)
Basic windbreak/ hedgerow/ shelterbelt 50% 150 x (1 —0.50) =75 (22.86 m)
Advanced windbreak/ hedgerow/ shelterbelt 75% 150 x (1 —0.75)=37.5(11.43 m)
Riparian/ forests/ woodlots/ shrubland >60-foot width 100% 150 x (1 -1.00)=0
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Fig. 2. Two-stage spray drift management framework integrating SDRAT and SDMT under the APVMA regulatory system:
Schematic overview of the two-stage spray drift management framework used by the Australian Pesticides and Veterinary Medicines
Authority (APVMA), integrating the Spray Drift Risk Assessment Tool (SDRAT) and the Spray Drift Management Tool (SDMT) for
setting label buffer zones. <Source: Extracted from the Spray Drift Risk Assessment Manual (2017) and modified by the authors.>

Table 2. Example of buffer zone reduction under the APVMA spray drift management framework: Buffer distances are compared
between the current framework, the on-label Spray Drift Risk Assessment Tool (SDRAT), and the applied Spray Drift Management
Tool (SDMT) under specified application conditions (EXTREMELY COARSE droplet size, release height < 5 m, wind speed <20 km hr™").

* A minimum droplet size of EXTREMELY COARSE
* The release height is not greater than 5 m above the ground
» The wind speed is not greater than 20 km hr™'

* Minimum distances between the application site and downwind sensitive areas that appear in the ‘Mandatory buffer zones’ section

of the table below.

Scenario

Buffer zone (m)

Application rate

Up to maximum of 4 L ha™

Natural aquatic (m) Vegetation (m)

Current framework
Proposed framework-on label (SDRAT)
Applied SDMT

90 500
65 210
64 126

<Source: Extracted from the Spray Drift Risk Assessment Manual (2018) and modified by the authors.>
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Table 3. Comparison of aerial pesticide application expansion and spray-drift management frameworks across major countries:
Comparison of drone application scale and spray drift management approaches across major regulatory frameworks

Region/ Scale ofdrone Level of drift Buffer-zone Vegetative barrier Regulatory / technical

Count application regulation establishment and idance focus
Y PP institutionalization operation gl

Baseline buffer zones

United States Moderate Very high established; reductions

Used as one of the mitigation ~ Risk-based regulation
options for buffer-zone and mitigation-oriented

(EPA) allowed wheq mitigation . 4. ction incentive structure
measures are implemented
dered Quantitative risk

European Low— . Buffer zones adjusted Consi ) as Supp lemegm assessment; protection of

. High . . measures; reflected in pilot .
Union (EU)  moderate according to risk assessment . . aquatic and non-target

and experimental studies .
organisms

Australia Low Moderate Fixed buffer zones specified Not officially recognized as Regulation focused on
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