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This slide set attempts to describe the various factors that can influence spray drift and how, as applicators, you can manage and minimize these factors.  Almost any type of application may have drift potential. Understanding the concepts included in this slide set should help reduce the potential from any type application.
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What spray drift is.

•

How weather affects spray drift.

•

The effects of droplet size.

•

How your decisions can affect spray drift.


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.  As applicators develop a better understanding of the factors that create smaller droplets and the various weather related factors, they should be better able to make knowledgeable decisions about minimizing spray drift.
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“

Pesticide Drift”

 means the physical movement of

pesticide through the air at the time of pesticide

application or soon thereafter from the target site

to any non- or off-target site. Pesticide drift shall

not include movement of pesticides to non- or off-

target sites caused by erosion, migration, volatility,

or windblown soil particles that occurs after

application unless specifically addressed on the

pesticide product label with respect to drift control

requirements

.

National Coalition on Drift Minimization


 The National Coalition on Drift Minimization has recently defined “pesticide drift” as the physical movement of pesticide through the air at the time of pesticide application, or soon thereafter, from the target site (field, crop, etc.) to any non- or off-target site.  Pesticide drift shall not include movement of pesticides to non-or off-target sites caused by erosion, migration, volatility, or windblown soil particles that occurs after application unless specifically addressed on the pesticide product label with respect to drift control requirements. Example: Command® herbicide requires that the product be soil incorporated to avoid vapor drift.
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These two diagrams illustrate what can be considered drift.  In both these cases the pesticide spray is being physically moved off-target by wind.  In one case the movement of the pesticide particles is lateral or sideways and in the other the movement is upward.
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Applicator error or equipment problems


Here are two examples of what should not be considered drift.  Applicator error and equipment problems are to blame for the misapplication in these two cases.  The pilot did not shut off his boom at the end of the field and the ground rig operator failed to turn off nozzles that sprayed a non-target area.
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There are a number of reasons why we hear more about spray drift than we have in the past.  Spray drift can have serious consequences, such as poisoning of farm workers, fish kills, crop damage, etc.  Consequently, the public is much more aware of all types of spray applications.  The public’s tolerance for misapplications is very low and the various State Lead Agencies (SLA’s) are investigating hundreds of complaints every year.  Our communications systems are much better, so any errors that are newsworthy are seen by a lot of people within a short period of time.

In addition, as urban areas expand into rural areas some spray applications are made closer to homes than in the past.  Off target drift in these areas is immediately noticed and can lead to increased friction between applicators and homeowners.
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•

Because drift can cause injury to:
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Adjoining crops

–

Livestock

–

Wildlife

–

Humans

•

Because drift costs money:

–

Restitution for damaged crops

–

Reduced control of intended target pest(s)

–

Increased regulations because of drift problems


Managing spray drift is critically important for pesticide applicators.  Off-target spray drift can cause injury to humans, nearby crops, livestock, and wildlife.  Spray drift also costs money.  There must be restitution for damaged crops.  If the pesticide application drifts off-target then there can be a lack of control of the intended target pest. 

If large numbers of drift problems continue to occur you can be sure that the EPA and SLA’s will be forced to implement additional rules and regulations.  Companies spend relatively large sums of money to train applicators and purchase expense application equipment. It is in their best interest to avoid any problems.
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This chart categorizes and shows the breakdown of the factors related to misapplication.  The source is a major agricultural insurance agency and it is based on their investigations and payouts in 1996.  Thirty-three percent of the time the misapplication was due to drift.  Another 33% of the time it was due to an improper tank mix.  The application equipment was the source of the misapplication 24% of the time.  Applications to the wrong field or site were the cause of 8% of the misapplications.  Off-label applications were only responsible for 2% of the misapplications.  
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This chart shows the breakdown of factors that contribute to pesticide drift.  Thirty-eight percent of the time the applicator, or the decisions made by the applicator, is responsible for pesticide drift.  The type of nozzle or nozzle problems are responsible 26% of the time.  Physical effects such as wind, inversions are responsible 23% of the time.  Other factors that are unknown resulted in drift 13% of the time. Many times the source or cause of a complaint is hard to isolate if several applications take place in the nearby area.
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There are two basic types of drift, vapor and particle drift.  Vapor drift is associated with the volatilization of the pesticide formulation in the form of gases or fumes.  Is the applicator responsible for vapor drift?  Yes.  The applicator should be familiar enough with the product to know if there is a potential for vapor drift. If there is a potential for vapor drift, steps should be taken to avoid this – such as soil incorporation.

Particle drift is probably what most people think of when they think of drift.  Particle drift is the actual movement of spray particles, usually by wind.
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There are many factors that affect the amount of spray drift during an application.  There are the characteristics of the spray itself.  The chemical and its formulation as well as any additives can affect the droplet size and the rate of evaporation.  Both of these can affect the amount of spray drift. Droplet size is the one factor that seems to have the biggest impact on its final location after release. Any property change that affects particle size will have a potential impact. 
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The spray equipment also affects the potential for spray drift.  Nozzle type, size, orientation, pressure, and height of release (boom height) also affect droplet size and the potential for drift.  Large droplets are one of the keys to reducing spray drift.  By adjusting these various nozzle factors you can increase the number of large droplets and minimize the formation of small droplets.  There is new nozzle and spray equipment technology that helps applicators keep the application on target. 

Take the time to become familiar with these new advancements and incorporate any applicable technology into your spray program.
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The weather can also play a big part in the potential for drift.  Wind speed and direction (especially if it is towards sensitive areas) are a major cause of many spray drift problems.  High temperatures and low humidity can increase the evaporation rate of spray particles which leads to smaller droplet size and more drift potential.  Temperature inversions can lead to long distance migration of concentrated pesticide drift.  The topography or “lay of the land” can also influence the movement of spray particles.  
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•

Particle drift results by creating smaller drops.

•

Spray droplets are measured in microns and

expressed as 

Volume Median Diameter

 (VMD).

Relationship of Drift to Drop Size


One of the most critical factors in minimizing spray drift is reducing the number of small spray droplets.  Particle drift often results from the smaller drops created during the spray process. The smaller droplets are more easily transported by any wind that occurs. 

Spray droplets are measured in microns using laser beams.  One micron equals 1/25,000 of an inch.  The average size of all the spray droplets for a given spray is usually referred to as the Volume Median Diameter (VMD). VMD indicates that half of the volume is in droplet sizes that size or larger and half to the spray is in droplet sizes that size or smaller.
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As a comparison, a pencil lead is approximately 2000 microns in diameter.  A paper clip is 850 microns, a staple is 420 microns, a toothbrush bristle is 300 microns, a sewing thread is 150 microns, and a human hair is approximately 100 microns in diameter.  One hundred to one hundred fifty microns in size is very small. A magnifier may be necessary to simply see droplets that are this small
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Large droplets have less potential to drift
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Are less affected by wind
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Small droplets often result from:
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High spray pressure

–

Small nozzle tips

–

Wind shear across the nozzles


Large spray droplets reduce the potential for drift because they fall or settle more quickly, evaporate more slowly and are less affected by wind.  The key is to set up your spray equipment to produce the largest droplets that will still provide adequate control of the target pest.  There is a balancing act between the size that is best for drift control and one that is best for product efficacy. In some cases, efficacy may have to be sacrificed a little bit to avoid drift potential.

Small droplets often result from high spray pressure, small nozzle tips, and wind shear across the nozzles.  Shear is especially significant for high-speed aerial applications.
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The drift potential for a spray application depends not only on the VMD but also the total droplet spectrum or the span of droplet sizes.  A VMD of 300 could mean that half the droplets were 250 microns in diameter and half were 350 microns.  Or it could mean half the droplets were 50 microns  (very susceptible to drift) and half were 650 microns.  The total VMD plus the droplet spectrum gives a more accurate estimate of the droplet size relative to drift. 

Generally speaking, 150-200 microns in diameter is the lower limit for spray droplets in order to minimize drift.
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Here is a graphical illustration of what is meant by VMD.  One-half the droplets are smaller than the VMD and ½ are larger.  Set up your spray equipment to increase the VMD.  Simply knowing the VMD alone is not significant for either efficacy or drift potential.
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An important point to remember is that when you reduce the size of the spray droplets you greatly increase the number of droplets.  That means there will be more droplets likely to drift.

The diagram shows that if you cut the droplet size in half you produce eight times the number of droplets.  
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You must imagine the image is in 3-D so there is an additional droplet on the backside for a total of six droplets fitting in the sphere.  The remaining two droplets can fill the spaces around the edges.
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You may believe that small droplets coupled with high pressure will provide the best coverage.  In reality, it is almost impossible to force a small droplet to move more than a few inches.  This table shows the terminal velocity, the final drop diameter, time of evaporation, and the deceleration distance (in inches) for spray droplets of various sizes.

For instance, the fastest a 20 micron droplet will fall is 4/100 of a foot per second.  Due to evaporation the final droplet diameter will be approximately 7 microns in diameter and it will fall (deceleration distance) less than one inch.  Therefore this droplet size is very susceptible to drift.  In contrast, a 200 micron droplet falls at 2.4 feet per second, has a much larger final droplet size because it evaporates more slowly, and will fall at least 25 inches. 
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The trend in spray nozzle design is emphasizing low drift.  Most nozzle manufacturers have designed nozzle types with the low drift emphasis..
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Further design has incorporated the use of air as a means to provide larger droplets in the spray volume further attempting to minimize spray drift.  New technology shows major improvements in drift reduction potential.  As spray operators, become familiar with this new technology and adapt it where appropriate.  The improvements in drift reduction should be noticeable
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This is a chart comparing the influence of nozzle type, size, and pressure on spray droplet size for some commonly used nozzle types from Spraying Systems Company.  Because of the potential for a great amount of variance in the collection of spray droplet size information it is important to only compare data such as in this chart that was collected with the same equipment under the same conditions.  In this chart, the first column represents an 8002 or similar flow rate nozzle, the second column represents an 8005 or similar flow rate nozzle, and the third column represents the 8005 or similar flow rate nozzle at an increased pressure.  The influence of each change on the droplet size is apparent and expected.  The last column reflects the most important data for today’s nozzle technology.  Note how the new technology nozzles have greatly reduced the amount of driftable fines in the spray volume and thus will give spray applicators good options for reducing spray drift potential
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These tables show the categorization of droplets based on their size in microns.  In general, fine or very fine droplets are most suitable for insecticide and fungicide applications where maximum coverage is required.  Herbicides and postemergent pesticide applications usually can be made with coarser sprays and soil applications of herbicides can be put out with very coarse sprays.

Pesticide labels are beginning to incorporate this language when discussing spray application equipment setup.  Make sure you pay close attention to label directions.  Spray tip catalogs are very useful in determining the droplet size for a given nozzle at a given pressure.
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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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. This slide represents an example of the choices an applicator would have within a single nozzle type.  If the label suggested a medium sized spray droplet and the applicator wanted to use the specific nozzle type shown, then all the light blue areas in this particular chart would represent a proper selection.  This would allow for maximum flexibility as application conditions changed form day to day and even during the day.  As an example, as wind speed increased, or the temperature increased and humidity dropped, choosing to operate at a lower pressure making bigger drops should minimize the drift potential.
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Some strategies to reduce drift are: selecting nozzles to increase droplet size, increase the flow rates of your application (more gallons per acre), use lower pressures, and lower boom heights.  Avoid spraying under adverse weather conditions and consider using buffer zones (check label to see if buffer zones are required).  Consider using new available technologies such as drift reduction nozzles, drift reduction additives, spray shields, electrostatic applicators, or air-assist spray equipment. 
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A buffer zone is an area where pesticide is not directly applied thereby providing protection to a defined area.  Buffer zones are usually adjacent to sensitive or protected (as established by local, state, or federal regulations) areas.

An area may be designated as a buffer zone by state regulations, pesticide product labels, the prevailing weather conditions, or nearby sensitive or protected areas. 

Check labels closely for any required buffer zones.  As an applicator you are responsible for establishing buffer zones as needed to protect sensitive or protected areas.
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When making a pesticide application there are certain factors you can control in order to minimize drift.  You can control the selection of the applicator or operator, the equipment selection and setup, the field conditions (wind, inversions, etc.), and the choice of the product.

You cannot control the weather or what is in the next field or areas downwind from the application area, unless you own them.
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The applicator, as we discussed earlier, can be a big factor in the amount of spray drift produced during an application.  Make sure your applicator is competent for the application required.  You may want to hire a commercial applicator for some applications.  In some situations an aerial application may be more appropriate while in others a ground application may be better.  The knowledge base and skill of the applicator can increase the productivity and safety of almost any chemical application.
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There are various types of suitable spray equipment – make sure yours is in good operating condition and is calibrated regularly.  Select your equipment to produce the largest droplet size possible for drift control (greater than 150 microns is best).  But be aware that some products require relatively smaller droplets to ensure good coverage.
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Consider the field conditions at the application area.  What are the adjacent crops? Is the field close to houses or a town?  Are buffer zones required?  Is this a preventative treatment or have pest thresholds been reached?  Make sure you are using all the available integrated pest management (IPM) techniques.  Large uniform fields are good candidates for aerial applications while small irregular shaped fields may be better suited for ground applications. 
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When choosing a pesticide there are a number of factors to keep in mind to help minimize drift.  Of course you must control your target pest.  If you have the option, choose a product that is safer for your application conditions.  Understand the product chemistry such as the need for surfactants, drift control agents, temperature or wind restrictions.  Consider worker exposure and safety and any label restrictions.  Consider the effect this product may have on homes and gardens near the application site.  Also make sure you consider environmental and wildlife safety.
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When making spray applications you cannot control the weather.  Wind, temperature, and the humidity can all affect the spray application and increase the potential for drift.

You also cannot control the presence of susceptible crops or other non-target areas of concern near your application site.

Make sure you have the proper application conditions before making a spray application to ensure your spray stays on-target.
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Common sense tells you the drift potential increases with increasing wind speed.  However, many factors can influence drift such as droplet size and boom height.  The effects of wind are reduced if small droplets are minimized and the application is made at the proper height.

Wind gauges are a very valuable and economical way to determine wind speed.  A compass is good to precisely determine the wind direction.  Wind speeds, magnetic directions, and a time stamp should be included in the spray record often enough to reflect any changes that occur during the application.  

Remember:  If you end up in court because of a possible pesticide misapplication, the better your spray records are the better your defense will be.
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The wind direction during a spray application is very important.  Make sure you know the location of sensitive areas.  Wait until the wind is blowing away from these areas or establish safe buffer zones.  Do not spray at any wind speed if it is blowing towards sensitive areas – ALL NOZZLES HAVE THE POTENTIAL TO DRIFT.  Spray when the breeze is gentle, steady, and blowing away from sensitive areas.  Dead calm conditions are never recommended because of the likelihood of temperature inversions.
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Be aware that drift potential may be high at low wind speeds.  This is because light winds (0-3 mph) tend to be unpredictable and variable in direction.  Calm or low wind conditions may indicate the presence of a temperature inversion. 

Drift potential is lowest at wind speeds between 3 and 10 mph (gentle but steady breeze) blowing in a safe direction away from sensitive areas.
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This graph illustrates normal air conditions when temperature decreases as you move upward.  Under these conditions air tends to rise and mix with the air above.  Small spray particles will move upward and disperse or dilute out in the atmosphere and usually not cause problems.
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Increasing Temperature


Under temperature inversion conditions the temperature increases as you move upward.  This prevents air from mixing with the air above it.  This causes small-suspended droplets to form a concentrated cloud that can move in unpredictable directions for long distances. If large numbers of small droplets are captured in this warm or inversion layer, the deposition control is lost. Records indicate that movement of these inversion layers may transport chemicals for several miles.
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[image: image41.wmf]Conditions Favoring Inversions

•

The most common cause of surface inversions is

radiant cooling of the ground.

•

Clear skies favor radiant cooling and therefore favor

the formation of surface inversions.

Conditions Not Favoring Inversions

•

Low, heavy cloud cover

•

Strong to moderate winds (greater than

 5-6 mph).

These winds will quickly dissipate an existing

inversion.

•

Bright sunshine


The most common cause of temperature inversions close to ground level is radiant cooling of the ground – the ground cools off quicker than the air above it.  Clear skies favor radiant cooling and therefore favor the formation of surface inversions.  Early morning and late afternoon are the times when surface inversions are most likely to occur.

Low heavy cloud cover, strong to moderate winds (greater than 5-6 mph), a temperature rise of 5 degrees, and bright sunshine are all conditions that do not favor inversions.
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[image: image42.wmf]Recognizing Inversions

•

Under clear to partly

cloudy skies and light

winds, a surface

inversion can form as the

sun sets.

•

Under these conditions,

a surface inversion will

continue into the

morning until the sun

begins to heat the

ground.


It is important to be able to recognize when inversions are present. Bodies of water or well-irrigated fields both favor the formation of inversions. Under clear to partly cloudy skies and light winds, a surface inversion can form as the sun sets.  Under these conditions a surface inversion will continue into the morning until the sun begins to heat the ground.  Usually, if you will wait for a 5-degree increase in temperature after sun up the chances for an inversion decreases greatly.
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[image: image43.wmf]Drift Potential 

vs 

Inversions

•

Inversions only affect small droplets that don’t

settle quickly.

•

Higher potential for off-target effects because

small droplets remain in a concentrated cloud

until inversion dissipates or until the cloud

moves out of the area where the inversion

conditions exist.

•

Minimizing the production of small droplets will

minimize the potential for drift under inversion

conditions.


Inversions only affect the small droplets from an application that don’t settle quickly.  There is a higher potential drift and therefore off-target effects if the application is made during a surface inversion.  The small droplets can remain in a concentrated cloud until the inversion dissipates or until the cloud moves out of the area where the inversion conditions exist.

Minimizing the production of small droplets will minimize the potential or drift under inversion conditions. 
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[image: image44.wmf]Precautions for Inversions

•

Surface inversions are common .

•

Be especially careful near sunset and an

hour or so after sunrise, unless…

–

There is low heavy cloud cover.

–

The wind speed is greater than 5-6 mph at

ground level.

–

5 degree temp rise after sun-up.

•

Use of a smoke bomb or smoke

   

 generator is recommended to

    identify inversion conditions

.


You should take precautions for inversions because surface inversions are common at certain times of  the year.  Be especially careful near sunset and an hour or so after sunrise unless there is low heavy cloud cover, the wind speed is greater than 5-6 mph at ground level, and there is a 5-degree temperature rise after sun-up.

It may be illegal to start a fire to determine the presence of an inversion or wind direction.  But there are smoke bombs or smoke generators that are legal to use and their use is recommended to identify inversion conditions.   
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[image: image45.wmf]Other Weather Related Problems

•

Temperature

–

Affects the speed at which spray

droplets evaporate.

–

Also affects winds.

–

Affects ability to get product down

into dark canopy.

•

Humidity

- Also affects the speed of 

evaporation of sprays.

  - The higher the humidity, the slower 

the evaporation rate.


Temperature and humidity are two other weather related factors that can affect the amount of spray drift.  The temperature affects the speed at which spray droplets evaporate (the faster they evaporate the more likely they are to reach a driftable size before reaching the target).  The temperature also affects the winds at the application site and the ability to get the product down into a dark canopy.

Humidity also affects the speed of evaporation of spray droplets.  The higher the humidity, the slower the evaporation and the less chance for drift.
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[image: image46.wmf]Evaporation of Droplets

•

The lower the humidity,

the faster droplets

evaporate.  As they

evaporate they become

smaller and more likely to

drift.

•

Evaporation is not as much

a problem for large

droplets.  So minimize the

number of small droplets to

combat spray drift.

Humidity effects on droplet size

70% RH

30% RH

Wind


This illustration shows the relationship between humidity, droplet size, and drift.  The lower the humidity, the faster the droplets evaporate.  As they evaporate they become smaller and more likely to drift.  Evaporation is not as much of a problem for large droplets.  So minimize the number of small droplets to combat spray drift.
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[image: image47.wmf]Some Other Things to Keep in Mind

when Planning a Spray Application

Allow enough time for:

–

Scheduling and planning the application.

–

Obtaining the products.

–

Setting up the application date.

–

Weather delays or maintenance problems, if

necessary.

Try not to fall into the trap of declaring “I need to

spray 

RIGHT NOW

!”.  

Forcing a job under poor

conditions almost always leads to drift or other errors.


There are some other things you need to keep in mind when planning a spray application.  Make sure you allow enough time for scheduling and planning the application, obtaining the pesticide products, and setting up the application date.  Have contingency plans for weather delays or maintenance problems, if necessary.  Remember that applicator decisions are one of the most important factors in minimizing spray drift.

By planning ahead you can avoid the trap of declaring “I need to spray RIGHT NOW”.  Forcing a spray application under poor conditions almost always leads to drift or other errors.
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[image: image48.wmf]If You Use a Commercial Applicator

•

Find a reputable professional applicator

–

Contract the job early.

–

Discuss the specifics of the application and any

precautions about the application site.

–

Give them the freedom to apply their experience

and training.

•

A reputable, conscientious commercial

applicator should provide you with a quality

job.


If you decide to use a commercial applicator, make sure you find a reputable professional one.  Contract the job with commercial applicator as early as possible.  Discuss the specifics of the application and any precautions about the application site.  Give the commercial applicator the freedom to apply their experience and training.

A reputable, conscientious commercial applicator should provide you with a quality job.
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Minimizing spray drift is in the best

interests of everyone.  Do your part to

keep 

agrichemical

 applications on target.

This slide set is partially based on materials provided by the Western Crop

Protection Association, Sacramento, CA


In conclusion, remember that minimizing spray drift is in the best interests of everyone.  Do your part to keep agrichemical applications on target.

This slide set was based partially on a set obtained from the Western Crop Protection Association with additions and revisions provided by Dr. Dennis Gardisser, Extension Agricultural Engineer University of Arkansas, Dr. Robert Wolf, Extension Specialist Pesticide Applicator Training, University of Illinois, and Ples Spradley, Extension Pesticide Assessment Specialist, University of Arkansas.
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Drift Potential is Influenced by

		Volume Median Diameter (VMD) 50%

		Droplet Spectrum (Range - big to small)



% Volume in droplets less than 

200 microns in size
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Nozzle Drop Size Classification

British Crop Protection Council (BCPC)



Size

Very

Fine

Fine

Medium

Coarse

Very

Coarse

Dv0.1

<55*

55-94

95-164

165-225

>225

Dv0.5

<119

119-216

217-353

354-464

>464













Dv0.9

<204

204-369

370-598

599-789

>789

%<141

57.2

20.2-57.2

5.7-20.1

2.9-5.6

<2.9

*Numbers listed are in Microns
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Product Selection

		Of course you must control your target pest(s).

		You may have several options on products.

		Understand the product chemistry!

		Consider worker safety and restrictions.

		Consider the effect this product may have on homes and gardens near the application site.

		Consider environmental and wildlife safety.
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However, Drift Potential May be High at Low Wind Speeds

		Because:

		Light winds (0-3 mph) tend to be 



	unpredictable and variable in direction.

		Calm and low wind conditions may indicate presence of a temperature inversion.

		Drift potential is lowest at wind speeds between 3 and 10 mph (gentle but steady breeze) blowing in a safe direction.
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Conditions Favoring Inversions

		The most common cause of surface inversions is radiant cooling of the ground.

		Clear skies favor radiant cooling and therefore favor the formation of surface inversions.



Conditions Not Favoring Inversions

		Low, heavy cloud cover

		Strong to moderate winds (greater than 5-6 mph).  These winds will quickly dissipate an existing inversion.

		Bright sunshine
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Inversions



Under normal conditions air tends to rise and mix with the air above.

Droplets will disperse and will usually not cause problems.





Normal Temperature Profile

Altitude

Cooler

Warmer

Temperature decreases 

with height

Increasing Temperature















Normal Temperature Profile

Altitude








_954164305.ppt


Dropsize Comparisons (Data provided by Spraying Systems Co.)





*Numbers listed are in Microns (Dv.5)



Could we add a chart using Erdal’s or Green Leaf’s data on the Turbo Drop comparison to conventional?







Nozzle type



(all nozzles are Spraying Systems nozzles)


40 psi @ 0.2 gpm


40 psi @ 0.5 gpm


60 psi @ 0.5 gpm


% spray volume under 200 microns (0.5 gpm @ 40 psi)





XR 80o


270*


370


300


11





XR 110O


224


310


250


22





Turbo Flat-fan


340


450


400


6





Drift Guard 110o


330


390


320


11





Flood


-


450


410


3





Turbo Flood


-


710


650


less than 1







Nozzle type


(all nozzles are


Spraying Systems


nozzles)


40 psi @


0.2 


gpm


40 psi @


0.5 


gpm


60 psi @


0.5 


gpm


% spray volume


under 200


microns (0.5


gpm @ 40 psi)


XR 80


o


270*


370


300


11


XR 110


O


224


310


250


22


Turbo Flat-fan


340


450


400


6


Drift Guard


110


o


330


390


320


11


Flood


-


450


410


3


Turbo Flood


-


710


650


less than 1
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Temperature Inversions



Under these conditions

the temperature increases

as you move upward.  This

prevents air from mixing

with the air above it.  This

causes small suspended 

droplets to form a concen-

trated cloud which can 

move in unpredictable

directions.





Temperature Inversion

Altitude

Temperature increases 

with height

Warm Air

Cool Air

Increasing Temperature















Temperature Inversion

T
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Other Weather Related Problems

		Temperature

		Affects the speed at which spray droplets evaporate.

		Also affects winds.

		Affects ability to get product down into dark canopy.

		Humidity 



	- Also affects the speed of 			evaporation of sprays.

  - The higher the humidity, the slower 		the evaporation rate.
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Drift Potential vs Inversions

		Inversions only affect small droplets that don’t settle quickly.

		Higher potential for off-target effects because small droplets remain in a concentrated cloud until inversion dissipates or until the cloud moves out of the area where the inversion conditions exist.

		Minimizing the production of small droplets will minimize the potential for drift under inversion conditions.
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Recognizing Inversions

		Under clear to partly cloudy skies and light winds, a surface inversion can form as the sun sets.

		Under these conditions, a surface inversion will continue into the morning until the sun begins to heat the ground.
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Precautions for Inversions

		Surface inversions are common .

		Be especially careful near sunset and an hour or so after sunrise, unless…

		There is low heavy cloud cover.

		The wind speed is greater than 5-6 mph at ground level.

		5 degree temp rise after sun-up.

		Use of a smoke bomb or smoke



    generator is recommended to 

    identify inversion conditions.
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Some Other Things to Keep in Mind when Planning a Spray Application

Allow enough time for:

		Scheduling and planning the application.

		Obtaining the products.

		Setting up the application date.

		Weather delays or maintenance problems, if necessary. 





Try not to fall into the trap of declaring “I need to spray RIGHT NOW!”.  Forcing a job under poor conditions almost always leads to drift or other errors. 
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Evaporation of Droplets

		The lower the humidity, the faster droplets evaporate.  As they evaporate they become smaller and more likely to drift.  

		Evaporation is not as much a problem for large droplets.  So minimize the number of small droplets to combat spray drift.









Humidity effects on droplet size

70% RH

30% RH

Wind















Evaporation of Droplets

70 % RH

Wmd ‘ ‘. =
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If You Use a Commercial Applicator

		Find a reputable professional applicator

		Contract the job early.

		Discuss the specifics of the application and any precautions about the application site. 

		Give them the freedom to apply their experience and training.

		A reputable, conscientious commercial applicator should provide you with a quality job.
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In Conclusion



Minimizing spray drift is in the best interests of everyone.  Do your part to keep agrichemical applications on target.

This slide set is partially based on materials provided by the Western Crop Protection Association, Sacramento, CA
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Wind

		Drift potential usually increases with increasing wind speed.

		However, many factors (ex., droplet size and boom height) can influence drift.

		The effects of wind are



 	reduced if small droplets 

	are minimized and the 

	application is made at the 

	proper height.

		Use a wind gauge and 



	avoid gusty conditions.
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Wind

		Wind direction is very important

		Know the location of sensitive areas - consider safe buffer zones.

		Do not spray at any wind speed if it is blowing towards sensitive areas - all nozzles can drift.

		Spray when breeze is gentle, steady, and blowing away from sensitive areas.

		“Dead calm” conditions are never recommended.
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Factors You Can’t Control

		Weather

		Wind



(speed & direction)

		Temperature

		Humidity

		Susceptible crops or other non-target areas of concern near your application site.
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Factors the Applicator can Control

		You can control…

		The selection of the applicator/operator

		Equipment selection and setup

		Field conditions

		The choice of the product

		You can’t control…

		The weather

		What is next to the field, unless you own it
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Equipment Selection and Setup 

		There are various types of suitable spray equipment - make sure yours is in good operating condition and is calibrated regularly.

		Select equipment to                                               produce the largest                                                droplet size possible                                                    (greater than 150                                                    microns is best).  

		But be aware that some products require relatively                                     smaller droplets to ensure good coverage.
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Field Conditions

		What are the adjacent crops?

		Is the field close to houses or a town?

		Is this a preventive treatment or have pest thresholds been reached?

		Large, uniform fields are good candidates for aerial applications while small, irregular shaped fields suggest ground rigs.
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Selection of the Applicator

		Who will make the application?

		Should you hire a commercial applicator or do it yourself?

		Should it be an aerial application, or is a ground rig more appropriate?
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Strategies to Reduce Drift

		Select nozzle to increase drop size.

		Increase flow rates - higher application volumes.

		Use lower pressures.

		Use lower spray (boom) heights.

		Avoid adverse weather conditions.

		Consider using buffer zones.

		Consider using new technologies:

		drift reduction nozzles

		drift reduction additives

		shields, electrostatics, air-assist
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Buffer Zone

		A buffer zone means an area where pesticide is not directly applied thereby providing protection to a defined area. Buffer zones are usually adjacent to sensitive or protected (as established by local, state, or federal regulations) areas.

		Buffer zone designation may be contingent upon:



state regulations

pesticide product labels

prevailing weather conditions

sensitive/protected area(s)

National Coalition for Drift Minimization
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Tip Spray Selection by Drop Size





Turbo TeeJet Flat-fan















Turbo TesJet Flat Spray Tips

Pressure in psi

15 [ 20 [ 30 | 40 [ 45 | 50 | 60 | 75 [ %0

Tip No. Flow Rate in GPM

TT11001 | 0.06 [F0:07°[70.09 | 0.10 [ 0.11 | 041 ] 0.12 [ 0.14 [ 0.15
TT110015] 0.09 | 0.11 0487 0.15 | 0.16 | 017 | 0.48 | 021 | 0.23
Tr11002 [NGHBN 0.14 | 0.17 | 0.20 | 0.21 | 0.22 | 0.24 | 027 | 0.80
TT11003 |ROMBMNOIINl 0.26 | 0.30 | 0.32 [ 0.34 | 0.37 | 041 | 0.45
TT11004 |ROBANRORBNNOEEN 0.40 | 0.42 | 0.45 | 0.49 | 0.5 | 0.60
TT11005 |NOBININOISENNOMSHNOION 0.53 | 0.56 | 0.61 | 0.68 | 0.75





Fine

Medium

Coarse J

Very Coarse
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Evaporation and Deceleration of Various Size Droplets*

Droplet

Diameter

(microns)

Terminal

Velocity

(ft/sec)

Final Drop

diameter

(microns)

Time to

evaporate

(sec)

Deceleration

distance

(in)

20

.04

7

0.3

<1

50

.25

17

1.8

3

100

.91

33

7

9

150

1.7

50

16

16

200

2.4

67

29

25

*Conditions assumed: 90 F, 36% R.H., 25 psi., 3.75% pesticide solution
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Low Drift Nozzle Types, cont:

		Turbo Flood (Spraying Systems)

		Turbo Flat-fan (Spraying Systems)

		TurboDrop

		AI Flat-fan

		SprayMaster Ultra

		Compact Venturi





















AI11005-VS

= Al11002-VS





{ o=
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Nozzle Dropsize Classification

		Very Fine

		Fine 

		Medium

		Coarse 

		Very Coarse



Selection based on droplet size:

		<119 m

		119-216 m

		217-353 m

		354-464 m

		>464 m



Insecticides

and Fungicides

Herbicides and

Postemergence

Soil Applications 

of Herbicides
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Low Drift Nozzle Types

		Flat-fan(Spraying Systems, Hardi, Delavan, Lurmark, others)

		Raindrop (Delavan)

		Drift Reduction Flat-fan (Several)
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Cutting Droplet Size in Half

Results in Eight Times the Number of Droplets





500

Microns

250

Microns

250

Microns

250

Microns

250

Microns

250

Microns

250

Microns

250

Microns

250

Microns
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Cutting Droplet Size in Half





Results in Eight Times the Number of Droplets

=

2 more droplets fill in the sphere

500

Microns

250

Microns
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1/2 of spray volume = larger droplets

VMD

1/2 of spray volume = smaller droplets
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Misapplication Facts





Source: Farmland Insurance 1996
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24%


33%
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Drift


Tank Mix


Wrong Field


Off Label
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Factors Continued

		Equipment & Application



Nozzle type

Nozzle size 

Nozzle orientation

Nozzle pressure

Height of release

Technology
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Comparison of Micron Sizes for Various Items (approximate)

		2000 m

		850 m

		420 m

		300 m

		150 m

		100 m



#2 Pencil lead

paper clip

staple

toothbrush bristle

sewing thread

human hair

150
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Droplet Size

		Large droplets have less potential to drift because they:

		Fall more quickly

		Evaporate more slowly

		Are less affected by wind

		Small droplets often result from:

		High spray pressure

		Small nozzle tips

		Wind shear across the nozzles
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Factors Continued

		Weather, etc.



Air movement (direction and velocity)

Temperature & humidity

Air stability/inversions

Topography
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Types of  Drift

		Vapor Drift - associated with volatilization, gases, fumes

		Particle Drift - movement of spray particles
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Factors Affecting Drift

		Spray Characteristics



Chemical

Formulation

Additives

Drop size

Evaporation
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Contributions to Drift
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26%


38%


23%


Nozzle
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Physical


Other
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This is Drift...

...so is this.





Intended Target Area

Drift

Drift















drife:

This is
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Why Interest in Drift?

		Spotty pest control

		Wasted chemicals

		Off-target damage

		Result - higher costs-$$$

		More wind?? (Timing)

		Environmental impact

		Water and Air Quality

		Public more aware of pesticide concerns! (Negative)

		Spraying in more populated areas? (Suburbs)
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Why is Managing Spray Drift Important?

		Because drift can cause injury to:

		Adjoining crops

		Livestock

		Wildlife

		Humans

		Because drift costs money:

		Restitution for damaged crops

		Reduced control of intended target pest(s)

		Increased regulations because of drift problems
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This is not 

drift…





...and neither

is this.

Applicator error or equipment problems





Overspray

Target crop

Non-target crop

Target crop

Overspray

Non-target

crop















and neither is this....
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The Objectives are to Describe

		What spray drift is.

		How weather affects spray drift.

		The effects of droplet size.

		How your decisions can affect spray drift.
























_954000948.ppt


Drift is…???~~~@#*

“Pesticide Drift” means the physical movement of pesticide through the air at the time of pesticide application or soon thereafter from the target site to any non- or off-target site. Pesticide drift shall not include movement of pesticides to non- or off-target sites caused by erosion, migration, volatility, or windblown soil particles that occurs after application unless specifically addressed on the pesticide product label with respect to drift control requirements.



National Coalition on Drift Minimization
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Spray Drift Management
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Relationship of Drift to Drop Size

		Particle drift results by creating smaller drops. 

		Spray droplets are measured in microns and expressed as Volume Median Diameter (VMD). 

		



One micron (m) =1/25,000 inch


















