Minimizing Spray Drift Slide Set – Guide

This is not a script! It is designed for use by the presenter as a guide only!
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Spray drift is not a new problem.  However, the application of certain crop protection products has resulted in a heightened awareness of drift.  This slide set is designed to help viewers better understand drift-causing factors and what management decisions could be made to help reduce the drift potential while spraying.  The relationship of drift to spray droplet size is emphasized.
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This slide set has been prepared for incorporation into Pesticide Applicator Training (PAT) Programs. If used in PAT sessions as is, the length should be in the area of 20-25 minutes.   With added slides, it would also be appropriate for a special, more in-depth meeting regarding the issues of spray drift. 
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There are several reasons for becoming more interested in minimizing spray drift.  If drift occurs, the most efficient use of crop protectant products will not be achieved.  Not only does this represent added expense to the cost of applying crop protectant products, but it may also result in unwanted litigation. 
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The misapplication of crop protectants can be categorized into several different areas.  As reported in this chart, drift claims are a large portion of the total adjustments paid by a major insurance provider for the application industry.  Insurance providers are looking for ways to reduce the amount of the claims paid, specifically for drift.  Many are developing educational programs regarding the application of crop protectant products for the benefit of their clients.
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Analyzing the drift component from the previous chart reveals that the nozzle type used and applicator contribute to about 64% of the drift problem.  Better nozzle technology now exists. Education and training programs about new nozzle technology will provide applicators with the  information needed to make better decisions about spraying.  The overall result should be reduced drift.
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This is not a legal definition for drift.  It should only be used to provide a basic understanding of drift.  A more extensive definition is referenced in the AAPCO Policy (American Association of Pest Control Officials).
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Two basic types of drift occur: vapor drift and particle drift.  The intent of this slide set is to focus on the technical aspects of particle drift, specifically the relationship of drop size to spray drift.  However, applicators should not overlook the serious consequences from the vaporization tendencies of certain crop protectant materials.  A detailed discussion of particle drift will follow.
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Several factors influence drift.  These factors are represented on the next two slides.  The factors listed are not new.  It is important for applicators to understand the relationship each of the factors have in contributing to drift potential individually and in combination.  
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Environmental conditions are also very critical to proper drift control.  High temperature in combination with low humidity will cause spray droplets to evaporate rapidly resulting in smaller drift-prone droplets.  In addition, the speed and direction of the wind are very critical.  Operators must be equipped to document on-site wind information.  Buffer zones should be used to protect sensitive areas.  Avoid spraying in calm air.  Possible inversions may not allow the spray to get to the target area.  Inversions are most likely to occur early morning or late afternoon.
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Anything done to reduce droplet size will increase the drift potential.  Droplets, typically measured in microns, are normally expressed as volume median diameter (VMD).  VMD represents the median droplet size for the spray droplet volume created.  Spray nozzles create a range of droplets; therefore, VMD does not give a very good indication of the number of driftable spray droplets created during the spray process.
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This slide compares micron sizes for common items.  Typically, without magnification or special lighting, droplets less than 150 microns are not easily visible.  Thus, observance of a spray cloud around a sprayer commonly represents droplets larger than 150 microns when in fact there may be many smaller droplets drifting that are not visible. 
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Improved nozzle technology and applicators making better choices about operating parameters will reduce the number of driftable droplets created in the spray process that are 200 microns or less, thus reducing the potential for drift dramatically.
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Operating parameters that result in smaller spray droplets (i.e. increasing pressure while using the same orifice) will result in a dramatically increased number of spray droplets.  The ratio is 8:1.  When a spray droplet is reduced to one-half its size, the result is the creation of eight droplets in place of the one original.



Slide 14

[image: image14.wmf]Cutting Droplet Size

in Half

Results in Eight Times

the Number of Droplets

=

2 more droplets

fill in the sphere


This concept is better explained by viewing the droplet in 3-dimension. The volume of the eight half-sized droplets will equal the volume and space (sphere) of the one original spray droplet.  Because of this relationship, a large number of driftable droplets will result when higher pressures, lower application volumes, and smaller nozzle orifices are used.
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VMD represents a median volume measurement.  With any spray volume created by a spray nozzle, one-half the spray volume is contained in a size category above the VMD and one-half the spray volume is contained in the size category below the VMD.  Referring to the above mentioned 8:1 ratio for number count, it is easy to understand how many, many more droplets are created as spray parameters are used that will make droplets smaller.  Result - increased drift potential.
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The data in this chart helps illustrate that, as droplets get smaller, it becomes increasingly difficult for the droplets to reach the target.  Several factors including evaporation will make droplets smaller. Smaller droplets contain less volume and mass and lack the energy required to reach the target area.  Increasing the pressure resulting in smaller droplets will not help propel the droplets downward.  The smaller droplets are also highly influenced by wind.  Droplets 200 microns and larger have the size, time and velocity to travel the distance required to reach the target.
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Whatever the reason smaller droplets are created, the influence of the wind on the smaller spray droplets will tend to move them outside the target area resulting in the potential to cause off-target damage.  Better knowledge of the distance a droplet will move off-target in a wind should help applicators make decisions about leaving appropriate buffer strips, changing the operating parameters, or deciding not to spray. 
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More efficient application of pest control products in the future will require a better understanding of the proper size of droplet needed to achieve the desired control.  This chart illustrates an effort to establish a classification system to help applicators make decisions regarding spray droplet parameters.  This system and knowledge about the droplet spectra created by various nozzle types at specified pressures will provide applicators with improved ways to make decisions about nozzle selection and use in the future.
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A thorough knowledge of the pest control product and its mode of action, the target, the nozzle type, the operating pressure, and the environmental conditions will be necessary for spray applications to be more efficient, achieving better control and aiding in the reduction of spray drift.
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This list provides several strategies that must be used in combination to have the best chance to minimize drift.  It is essential that all the decision makers involved in the spray application industry understand how to best manage spray drift.  One strategy used alone will not necessarily prevent drift.  A combination of strategies will provide the best insurance against the off-target movement of the crop protectant product used.
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