
Personal Protective Equipment – Script
1. Title slide.

2. This presentation will cover the material from unit 7 of Floridas’ Core Manual for pesticide applicators. The Core Manual is available from IFAS Extension Publications.

3. Personal protective equipment (ppe) is clothing and devices that are worn for protecting the body from contact with pesticides. PPE can include such items as coveralls or protective suits, footwear, gloves, aprons, respirators, eyewear and headgear. Ordinary shirts, pants, shoes and other regular work clothing are not generally considered ppe, although the pesticide label may require wearing specific work clothes with handling a pesticide.

4. The applicator is legally responsible for following all of the ppe instructions on a pesticide label. The lack of any requirements for ppe or the mention of only one piece of equipment does not rule out the need for more protection. Common sense, label information, and the task that will be performed assess the need for how to select the proper ppe for each job. Pesticide labeling lists the minimum ppe to wear while handling the product. More ppe may be worn if the applicator chooses to do so.

5. Some pesticide labels require the applicator to wear chemical-resistant ppe. Most of these pieces of equipment are made of plastic or rubber, but all are not equally resistant to all pesticides in all circumstances.

6. Factors that affect chemical resistance depend upon the handling situation, length of exposure, and the type of chemical. Not all materials that are resistant to a particular pesticide will protect for the same amount of time. Thin materials, such as disposable items, may be as much protection the applicator will need. Longer jobs usually require items made of a heavier material. Resistance is often stated in terms of exposure time. For example, neoprene is resistant to acetone for 30 minutes or less and to diesel fuel for more than 4 hours. In some situations, chemical-resistant material will not protect if it has been damaged. Very few materials will provide protection from all pesticide products. The level of resistance may depend not only on what the active ingredient is, but also whether the pesticide is liquid or dry and what diluents or solvents are used.
7. Cotton, leather, canvas and other absorbent materials are not chemical resistant, even to dry formulations. Powders and dusts can move through these materials and may remain imbedded in the fibers even after laundering. Items made of these materials are difficult or impossible to clean and they are too expensive to be disposed of after each use.

8. The best choice of materials for chemical-resistant suits and hoods is generally rubber or plastic, such as butyl, neoprene, polyvinyl chloride (PVC) or non-woven fabric coated with plastic or another barrier material. The packaging will state if the material is “chemically resistant,” “chemically protective,” or “liquidproof.”

9. Any plastic or rubber material is resistant to dry pesticides and to water-based pesticides. Water-based pesticides include wettable powders, soluble powders, some solutions, dry flowables and microencapsulated pesticides. The type of material that is resistant to non-water-based liquid pesticides depends on the type of solvent used. Pesticides that do not dissolve in water are often mixed with other solvents to form liquid formulations. Liquid pesticides that are not water based include emulsifiable concentrates, ultra-low-volume and low-volume concentrates, low-concentrate solutions, flowables, aerosols, and invert emulsions.
10. Common solvents are xylene, fuel oil, alcohol and petroleum distillates. When xylene is in the formulation, it must be listed in the ingredient statement on the front panel of the pesticide label. Some solvents do not have to be listed in the ingredient statement, so an applicator may not be able to choose a chemical-resistant material on the basis of what is in the formulation. For these pesticides, barrier-laminate, butyl or nitrile materials should be chosen. Sometimes it’s easy to see why a material is not resistant to a pesticide. The material may change color, become soft, dissolve, crack or become still and brittle.
11. The skin is the part of the body that is most often exposed to pesticides. Any time pesticides are handled, a long-sleeved shirt and long-legged pants should be considered as minimal protection. In many instances, pesticide labeling will require that a coverall, a chemical-resistant suit, or a chemical-resistant apron be worn. With very hazardous materials, a chemical-resistant suit may be required. Even if the labeling does not call for a suit, consideration should be given to wear one if there is a situation where long exposure periods occur or large amounts of pesticides could be deposited on the clothing.

12. Pesticide handlers get by far the most pesticide exposure on the hands and forearms. As a result, most pesticide labeling will require a handler to wear chemical-resistant gloves at all times while handling pesticides.

13. Pesticide handlers also often get pesticides on their feet. Canvas, cloth, and leather are difficult or impossible to clean adequately. Consider using chemical-resistant materials when pesticides or pesticide residues, especially concentrates, may get on the footwear. The label may call for chemical-resistant footwear which may be shoes, shoe covers, or boots.

14. One situation where chemical-resistant gloves or footwear should not be worn is when handling some fumigants, such as methyl bromide. Chemical-resistant materials can trap the gas near the skin and cause burns. The labeling on fumigant materials will instruct the handler not to wear such materials.

15. Gloves and footwear need to be kept clean. If not, a fresh pair should be available. If gloves must be taken off during a handling operation, wash them thoroughly before taking them off, and wash the hands thoroughly and dry them before putting the gloves on again.
16. Pesticides should be kept from running down the sleeves or pants legs and getting onto the hands or feet. Some jobs will require the arms to be raised most of the time; some will require working with the arms lowered. For those jobs where the arms are mostly lowered, the sleeves should be placed outside of the gloves to keep pesticides from running down the sleeves and into the gloves. When raising the arms most of the time, the gloves should be left outside the sleeves and cuffed to catch pesticides that may run down the arms.
17. When there is a situation where pesticide exposure will occur from above, the label may call for head and neck protection. Plastic hard hats with plastic sweatbands are common and relatively cool. Other options are chemical-resistant hats and hooded suits.

18. Eyes are very sensitive to chemicals, so labeling will often state that protective eyewear, goggles, a face shield, or safety glasses be worn. Shielded safety glasses are a good choice in many instances because they are comfortable, do not fog and give good protection. Goggles would be the best choice when there is a situation where the applicator will be enveloped by pesticide sprays such as working from an open cab during an airblast application or applying aerosols indoors.

19. The respiratory tract, lungs and other parts of the breathing system, is much more absorbent than the skin. When the label states that a respirator must be worn, the applicator must do so. Even if the label does not call for wearing one, consideration should be given to doing so if: making applications in enclosed spaces, if the labeling has precautionary statements such as “do not breathe vapors or spray mist,” or if there will be continuous exposure in or near the breathing zone.

20. Some fumigants and a few other pesticide formulations contain an additive that serves as a warning agent when it is inhaled. These are most often used with highly toxic materials and when the warning agent is detected, the applicator should put on a respirator or the one being worn is not supplying adequate protection and should be changed.
21. When selecting a respirator, it must be approved by NIOSH and MSHA. Studies have shown that many pesticide handlers don’t use respirators correctly. Anyone who will be using a respirator should be familiar with the correct procedures for selecting, fitting, cleaning, sanitizing and maintaining the equipment.

22. There are two basic types of respirators: air-supplying respirators and air-purifying respirators. Air-supplying respirators supply the applicator with clean air from an independent source. Air-purifying respirators remove contaminants from the air around the user’s breathing zone.
23. Air-supplying respirators should be worn when the oxygen level is low, or when applications of fumigants are being made in enclosed areas.

24. Air-purifying respirators remove contaminants by filtering dusts and mists and by removing gases and vapors. Sometimes only a dust mask, also known as a particulate mask, will be all that is necessary. Other times, one that removes gases and vapors will be needed. The label will specifically state the type for the situation.

25. NIOSH/MSHA-approved respirators have prefix numbers that labels refer to. Dust/mist filtering masks carry the prefix TC-84A; cartridge respirators approved for organic vapor removal carry the prefix TC-23C and canister respirators for pesticides carry the prefix TC-14G.

26. With vapor-removing respirators, cartridges and canisters vary greatly in their useful life expectancies. Factors such as the amount of particles present in the air, the concentration of vapor being filtered, the amount of absorbent material they contain, the breathing rate of the wearer, temperature and humidity, and the length of time they have been stored between uses. If there are no specific instructions about cartridge/canister replacement, they should be changed after about 8 hours of use.
27. Most air-purifying respirators must seal tightly to the face to be effective. If they aren’t sealed, pesticides can leak around the seams. People with beards can’t form a tight seal with these respirators because of the hair. Each user should be fitted for these respirators and they are not interchangeable among users.

28. Some air-purifying respirators are loose-fitting. These constantly pump air through a cartridge or canister into a loose-fitting helmet-like or hood-like head covering. Since these don’t have to form a tight seal, people with facial hair can use them safely. These types of respirators are much more expensive than the face-sealing respirators.
29. Fumigants are pesticides that are applied as a gas or form a gas when they are applied. They are highly toxic to plants and animals, including humans. Personal protective equipment for fumigants is often very different from the requirements for other types of pesticides. Some special precautions should be taken with fumigants. The respirator listed on the labeling must be worn, never work alone when handling fumigants and most labeling will instruct the user to wear loose-fitting fabric clothing because tight-fitting clothes can trap fumigants causing severe skin irritation or poisoning through skin absorption. The labeling may also instruct the user not to wear gloves or if so, wear gloves made of cotton or other absorbent material.

30. Disposable ppe items are not designed to be cleaned and reused. They should be discarded when they become contaminated with pesticides. Many of these items labeled as disposable should only be worn once. They are made of thin vinyl, latex, or polyethylene. They are a good choice for brief handling activities because they are inexpensive and have good flexibility.

31. Some ppe may be designed to be cleaned and reused. Even if cleaned after use, they need to be replaced when they show signs of wear or become contaminated. Their ability to resist pesticides decreases over time. Even if an applicator can’t actually see pesticide moving through the material, like air gradually leaking through the surface of a balloon, it can. A rule of thumb is to discard gloves after about 5 to 7 days of work. Extra heavy gloves, such as those made of butyl or nitrile rubber, may last as long as 14 days. Most protective eyewear, respirator bodies, face shields and helmets are designed to last many years if maintained correctly.
32. Fabric coveralls are a popular choice, but they are designed to be cleaned after each day’s use. However, absorbent materials such as cotton, polyester, denim and canvas can’t be cleaned adequately after they have been drenched with concentrates. They should be discarded because they can’t be safely reused.
33. Gloves and boots should be washed before taking them off at the completion of a handling activity. Reusable items should then be placed away from regular clothing.

34. When laundering non-chemical-resistant materials, wash only a few items at a time separately from the family wash, use heavy-duty detergent and hot water and rinse twice. If clothing has been heavily contaminated, use two washer cycles. Finally, hang the items to dry outdoors in the sunlight, if possible.

35. Respirator maintenance is especially important. They should be stored in areas away from dust, sunlight, extreme temperatures, excessive moisture and chemicals. A sturdy zip-closable plastic bag is a good choice. When the respirator is taken off following a handling activity, it should be wiped with a clean cloth, and cartridges, canisters and prefilters replaced if needed. Most prefilters should be discarded as only a few are designed to be reused.

36. Credits


