
Mixing, Loading and Application – Script
1. Title slide. 

2. The information presented in this module is based upon Unit 9 in Florida’s Core Manual, Applying Pesticides Correctly. The manual may be purchased from the University of Florida/IFAS Extension Bookstore for a nominal price. It is a good reference to keep on file for general pesticide information.

3. Most pesticides exposures to applicators occur during the mixing and loading process. This process involves concentrated materials.  Handlers who mix and load concentrated pesticides with high acute toxicity have an especially high risk of accidental poisoning.  By observing some simple precautions, you can reduce the risks involved in this part of your job.

4. This area should be located away from unprotected people, animals, food, other pesticides and other items that might be contaminated.  Choose a place with good light, especially if you are working at night.  Be particularly careful not to mix or load pesticides indoors unless lighting and ventilation are adequate.

5. Leaving an air gap between the tip of the hose and the pesticide mixture in the spray tank will prevent back siphoning of the mixture into the water source.  Backflow prevention devices are commercially available and can serve as a safety net.  Filling operations should never be left unattended.

6. By law, you and those you supervise must put on the appropriate ppe listed on the label.  In most cases, more PPE is required for the mixing and loading process rather than the actual application itself.  Consider if there is any chance of being exposed through this part of the job and take necessary precautions.  For example, if you will be pouring concentrates into a tank that is chest-high, an apron to protect your front would be a logical choice.

7. Clean the knife afterwards and don’t use it for other purposes.  Open containers of pesticides only when they are sitting on a flat, stable surface.  If they are tipped on an angle or are in an unstable position, they can easily spill over or leak out when the seal is broken.

8. Keep the pesticide container below face level when transferring pesticides into the tank. This will avoid a splash, spill or dust from getting on your face, into your eyes or mouth.  If there is wind or a strong air current indoors, stand so the pesticide cannot blow back on you.  If you are siphoning the pesticide from the container to the tank, never use your mouth to get the siphon started.  You could easily get a mouthful of pesticide!

9. Overflowing tanks contaminate the area and you are left with a tank that contains an unknown amount of pesticide.

10. Practically every label of liquid pesticides will recommend this procedure.  After partially filling and shaking the container with fresh water, empty into the spray tank to use as part of the carrier.  Repeat two more times.

11. Pressure rinsing works well to remove pesticide residues that cling to the inside of the container.

12. These types of nozzles have a sharply pointed tip that allows you to easily puncture the container and then rinse with a jet of water.  They are commercially available and some can be purchased for less than $20. 

13. Plastic jugs that contain dry flowable formulations should be triple or pressure rinsed like those containing liquid formulations.  Bags should be completely emptied and disposed of in a sanitary landfill.  Before burning any pesticide container, including bags, check local ordinances regarding open burning. Some areas of Florida do not allow such practices.
14. Pesticide handlers often like to combine two or more pesticides and apply them at the same time.  Such mixtures can save time, labor and fuel.  Manufacturers sometimes combine pesticides for sale as a pre-mix, but pesticide handlers also sometimes combine pesticides at the time of application.  It is legal, unless the pesticide labeling of any of the pesticides involved instructs you not to combine them.  If combining will be used, it’s important for the pesticides to be compatible; that is, mixing them together will not reduce their safety or effectiveness.  Compatibility charts and other information on safe tank-mix partners are available from various trade and cooperative extension publications.

15. Some pesticide mixtures that are physically incompatible make the mixture difficult or impossible to apply and may clog equipment.  These reactions sometimes cause the pesticide to form lumps or gels, to become solids that settle into the bottom of the tank, or to separate into layers that cannot be remixed.  Some chemical compatibility problems may include loss of pesticide effectiveness, increased toxicity to the handler or injury to the treated surface.

16. The simplest way to check for compatibility is to do a jar test.  It’s a version of the same products that will go into the spray tank, but on a small scale.  It can save the effort of having to clean up a very large mess.

17. Always mix formulations according to the w-a-l-e procedure, unless the label states otherwise.  Use an adequate sized jar that will allow you to mix each of the products in the same proportion as they would be mixed in the spray tank.  Shake the jar vigorously.  Feel the sides of the jar to determine if heat is given off.  If so, the mixture may be undergoing a chemical reaction and the pesticides should not be combined.  Let the mixture stand for 15 minutes and check again for heat.  If scum forms on the surface, if the mixture clumps, or if any solids settle out (except wettable powders), the mixture probably is not compatible.  Finally, if no signs of incompatibility appear, test the mixture on a small area of the surface where it is to be applied.

18. There may be a few exceptions to this sequence of mixing; labels should still be consulted before attempting to make combinations of various products. If there are no label restrictions prohibiting the mixture, and the jar test did not indicate any compatibility problems, use the same sequence of mixing into the tank that was done with the jar test.
19. Every time pesticides have two major responsibilities: protecting yourself, others, and the environment, and making sure the pesticide is correctly applied. The applicator shown here should at least be wearing gloves and possibly more frontal protection.
20. Some application equipment, such as hand-held sprayers or shake cans, pose a risk to the handler in that there is often a great amount of bodily contact. Consider wearing extra protection when using such equipment.
21. This is a common sight, particularly around our urban areas where lawn care operators routinely walk behind spray guns. Notice that this applicator is wearing high boots for protection.

22. Often, routine maintenance of equipment will require contact of contaminated surfaces of booms, hoses and nozzles. PPE should not be forgotten in these instances.

23. Certain types of applications pose special applicator safety concerns. In this example, the applicator is treating citrus with high volume and high pressure to reach the target. Blowing mists with these types of applications make wearing the necessary PPE especially important.

24. Although there may be certain outdoor settings where the label does not require use of a respirator, indoor settings where even the same pesticide will be applied may have different requirements concerning the use of a respirator. Be sure to check.

25. This handler is asking to be exposed through drips and contaminated surfaces.
26. Some applications require dipping or rubbing pesticides onto surfaces. When hands and forearms are immersed into pesticides, labeling will have statements regarding protection of the parts of the body that are most vulnerable to exposure.

27. Open equipment, such as that shown here, pose a special concern for the applicator. Drift and direct contact from blowing spray should be taken into consideration.

28. Some applications call for applying highly concentrated pesticides. Materials, such as fumigants, may be nearly 100 percent active ingredient. Extra PPE might be considered under these circumstances.

29. This is a simple application checklist. 1. Take the time to be sure that the pesticide is reaching the target. 2. Check the delivery rate to be sure the pesticide is being applied evenly and in the correct rates. 3. Check for the appearance – for example, wettable powders usually have a whitish color and granules and dusts should not form clumps. Emulsifiable concentrates usually have a milky appearance.

30. Do not leave application equipment with pesticides on or in it.  When the job is completed and the tank or hopper empty, return the equipment to the designated cleanup area.  
31. Always clean equipment and PPE prior to taking a shower so that you will wash away any pesticide residues that you may have been exposed to during these processes.

32. Finally, take a shower so that you will wash away any pesticide residues that you may have been exposed to during these processes.

33. Even small amounts of pesticide residues can contaminate the family laundry.  Small children and infants can be especially sensitive to residues that their skin may be exposed to.

34. Keeping records of pesticide applications is required under certain circumstances. It just makes good sense anyway. The establish a proof of use, if errors are made, they may be referred to for tracking the mistake, and they can provide information to use in response to claims of excess residues or damages.

35. This slide lists the items that should be listed for restricted use applications made by licensed applicators. The records must be kept for at least two years and may be requested by the Florida Department of Agriculture and Consumer Services.
36. Closed mixing and loading systems, enclosed application systems and pesticide containment are excellent investments for pesticide handlers who handle large quantities of pesticides, especially those materials that may pose a very hazardous risk to humans or the environment.
37. Closed mixing systems are those that are designed to prevent pesticide from coming in contact with handlers or other persons during the process. Some pesticide labels require that a closed mixing and loading system be used when handling the product. A couple of examples include gravity systems which are sometimes called “punch and drain” systems. The unopened pesticide container is inserted into a chamber, which is then sealed. A punch cuts a large opening into the container, allowing the material to drain into the mixing tank. A water nozzle attached to the punch then rinses the container into the tank. A limitation of this system is that only a full container can be mixed in its entirety. A suction system removes pesticide with a pump inserted into the container. The pesticide is transferred into the tank by hose and pipe. When the container is empty, it and the transfer system are rinsed with water which goes into the tank. Some suction systems do not permit the resealing of partially emptied containers. One other disadvantage of the suction system is that highly viscous materials are difficult to remove from their containers.

38. Soluble packages are designed to be placed directly into the tank and then dissolve. There are relatively few products available in this form.
39. PPE used with closed systems may be reduced in many situations. Applicators may be allowed to substitute certain clothing items for some PPE requirements. Aprons and gloves may still be required if the closed system is for the purpose of mixing and loading and if the system operates under pressure; protective eyewear may still be required.

40. Enclosed application systems reduce the chance for exposure. They include enclosed cabs, some with air-filtering ventilation systems or with vapor-removing ventilation systems, some enclosed cockpits on aerial application equipment. These can greatly reduce respiratory, skin and eye exposures. In many cases, less PPE is required with these systems while making the application.
41. Pesticide containment systems are popular where pesticides are often mixed and loaded in the same, permanent location. Pads and trays are designed to collect spill cleanup water, rinse water from equipment washing and other wastewater. Shown is this photo are two holding tanks for rinse. One is for herbicide wastes applied to one commodity and the other is for herbicide wastewater used on another commodity which has different herbicides labeled for its use.
42. Credits.


