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Spray Drift in Australia

• Several high-profile alleged spray drift 
incidents continue to increase pressure on 
APVMA and DEWHA to restrict spray 
applications in Australia: Barrier Reef 
(QLD), 2-headed fish (QLD), herbicide 
damage to ornamental trees (QLD), cotton 
damage from phenoxy herbicides allegedly 
10-30km away (QLD, NSW), etc 



Sensitive Areas

• Increasingly, people are choosing to live 
and visit areas adjacent to pesticide use, and 
regulators and planners are having to 
consider appropriate ways to prevent spray 
drift exposure

• Non-target sensitive crops – especially for 
herbicide exposure

• Aquatic ecosystems



Drift Management

• Education/ training
• Technological improvements
• Regulation

• All require appropriate resources, tools, 
models etc.



The Main Factors Affecting Drift

• Droplet size – small droplets go where the 
wind takes them

• Wind speed – higher horizontal and vertical 
wind speeds carry sprays greater distances

• Boom height – greater heights allow 
droplets to remain airborne longer

• Temperature and Relative Humidity – affect 
evaporation rates for water carrier
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Drift Management

• Select nozzles and adjuvants that reduce “fines” in sprays 
(most sprays include many fines – e.g. “Coarse” can 
include up to 9% fines below 100 um – meaning 9L/ha of a 
100L/ha could drift)

• Shield the spray from the wind using shrouds, cones, 
shields, air-assistance

• Reduce boom height 
• Do not spray when wind blows toward sensitive areas



Droplet Size as a DRT



How Does APVMA Assess 
Spray Drift Exposure to Set 

Regulations?
• Over the last few years, there have been rapid changes in 

regulations for pesticide drift management in Australia, 
driven by APVMA using the AgDRIFT and AGDISP 
models to assess exposure risk

• The models assess the drift levels downwind of 
applications and the toolboxes allow the distance at which 
drift is below the level of concern for each pesticide to be 
assessed – this the becomes the no spray buffer zone



AGDISP



AgDRIFT Ground









Toolboxes Determine the Buffers 



Interim Ground Drift Model 
(GRDC-supported)

• Added options for coarser sprays than the M/C 
boundary in AgDRIFT

• Looked mainly at Canadian data (Tom Wolf)
• Assessed other options to propose to APVMA 

under its new DRT scheme – initial case for 
shrouds and cones using Canadian data followed 
up by testing newer ones in wind tunnel and field



Fully-Predictive Models

• NZ project supporting development of new 
models for ground-applied sprays. Developing 
sampling techniques as part of a new model that 
can accommodate conventional and drift reduction 
technology (DRT) systems (called AgDRT) 
(DRTs: shields, shrouds, electrostatics, air-
assistance, adjuvants, etc)



Lasers



WTDISP

Wind Direction

DSD Measurement Horizontal Flux
Measurement

Tunnel Wall



Back to the Interim Ground Model

• AgDRIFT Ground currently only offers:
2 droplet size categories (largest is M/C 340um)
2 boom heights (50 and 127 cm)
2 percentiles (50 and 90th -APVMA picks 90th)

• We have added 2 more droplet size options –
VC and XC
Making the case for allowing 50th percentile



Interim Ground Drift Model
Level of concern 0.001 (fraction of applied)

Buffer distance to achieve LOC (m)

50 Percentile 90 percentile

F-Low 276 >300

M-Low 74 201

VC-Low 26 108

VC-High 52 116

XC-High 42 104

AgDRIFT 86 188 (F to M/C, Low boom)

Number of swaths = 15



Buffer Zone Reduction Options

• Coarser sprays 
• ?Narrower application areas (fewer swaths 

than the model default field width of ~300m)
• ?Boom height (fully-predictive models)
• ?Lower application rate than APVMA 

assumption of maximum label rate 
• DRTs (APVMA welcomes data to support)
• ?Vegetative barriers



AgDRIFT Coarsest Spray 90th

Percentile Low Boom



Interim Ground Model: Number 
of Swaths



Application Rate (A.I. Rate)

• In AgDRIFT Ground, the shortest no spray 
buffer zone we can get for 2,4-D if the 
applied rate is 1.4kg/ha would be 190m

• If we apply 2,4-D at half that rate (i.e. 
0.7kg/ha), then the no spray zone is less 
than half the full rate case – i.e. 90m



Example of 2,4-D Rate Reduction from 1.4 to 
0.7kg/ha Giving Half the Buffer for LOC=1.4g/ha



DRTs

• Most DRTs can be easily tested in wind 
tunnels (e.g. nozzles, adjuvants, PWM, etc)

• A few DRTs may require field testing (e.g. 
entire sprayers)

• Bridging European data to Australian 
conditions for buffer zone reduction 



Canadian Studies with Shrouds 
and Cones

• Drift reduction between 25-83% for shrouds 
and 15% for cones

• Old data – we have tested some newer 
systems which perform even better



Canadian Glyphosate Label 



Wind Tunnel Shielded Sprayer Study



Bridging International Data to 
Australian Conditions

• Tested Australian tank mixes in wind tunnel 
using same nozzles as in Canadian studies

• Measured droplet size with lasers
• Drift potential calculated from deposition 

measurements on monofilament collectors





Airborne Drift at 2m
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Deposition Downwind of Nozzle
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Effect of Wind Speed on Drift
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Hedges and The Rural/Urban Interface





Vineyard Buffer Study
Different sprayers; different barriers
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Canadian Buffer Zone Calculator











Conclusions
• Drift management can be achieved through: Appropriate 

nozzle/ adjuvant selection and use (fewer fines)
Lower boom heights
Avoiding high wind speeds toward sensitive areas
DRTs such as shielded sprayers
Avoiding local surface temperature inversions 
Vegetative barriers
Spraying narrower blocks
(Possibly lower dosage rates)
(Safer spraying, certification, calibration, national sprayer 
testing scheme proposal)



Conclusions

• For risk assessors, new modeling approaches 
are considering DRTs as well as conventional 
application systems and we are developing 
techniques that will be set as standards for 
any qualified researcher to then collect data to 
populate the AgDRT libraries

• In the interim, field curve-fits will offer more 
options for Australian ground applications



Conclusions

• Nozzles and adjuvants should be developed 
for compatibility to offer drift management 
without compromise on spray pattern (e.g. 
spray angle), coverage and efficacy

• We need more models for predicting droplet 
size and tools for validating/ controlling 
droplet size in the field in real time (e.g. 
working with UC Davis on sensor systems)



Conclusions

• Considering proposal for Canadian-type 
buffer zone reduction scheme for Australia 
and collaboration across several countries 
(US, NZ, AU and CA)
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