Personal Protective Equipment and Work Clothing for Pesticide Application

Note:  This slide set and script was developed to use with urban or farm audiences.  Comments in italics are to be included for agricultural audiences.  The last page of this script includes a reference list of resources for the audience that will describe some of the information presented.

1. Title Slide

2. Fortunately, incidents of acute pesticide poisoning are rare in Iowa.  But, it is important to use safe practices when applying pesticides to avoid both accidental acute poisoning and unknown health effects from long-term exposure.  By using the proper work clothing and personal protective equipment (PPE) you can protect yourself and avoid unnecessary exposure.  This slide set will explain some of the requirements under the Worker Protection Standard for agriculture pesticides that must be followed for safe pesticide application.
3. Pesticides can enter the body through your skin, eyes, mouth, and nose.  Although you may think you are being careful in using pesticides, it is practically impossible to apply them without getting them on your clothing and skin.  All forms of pesticide—whether liquid, powder, or granular—can be absorbed by clothing and serve as a possible pathway to skin contamination, so selection and post-application cleanup of clothing are very important.  Although our bodies generally tolerate minimal exposures to most pesticides and recover between application seasons, it is imperative to keep exposure levels low.
4. The pesticide label can help you select the right protective clothing.  The label’s PRECAUTIONARY STATEMENTS list any protective clothing required.  Most of the pesticides for home and garden uses require only regular work clothing and waterproof or chemical resistant gloves.  Agricultural pesticides typically require additional protective clothing.
5. Regular work clothing consists of long pants, a shirt with long sleeves, and a hat with a brim, shoes and socks worn over underwear such as a t-shirts and briefs.  Personal protective equipment (PPE) includes waterproof or chemical resistant gloves, coveralls, goggles, and sometimes a respirator.

6. Usually, the more toxic a pesticide, the more protective clothing that is required.  Signal words show the level of pesticide toxicity.  DANGER label pesticides are most toxic and may require coveralls over regular work clothing, chemical-resistant gloves, and footwear as well as respiratory protection and protective eyewear.  With CAUTION label pesticides, regular work (clothing as previously described) is enough.  WARNING labels may have some combination of these two outfits.

7. GLOVES.  “Rubber gloves” are not all alike, but can generally be divided into two broad groups—waterproof and chemical resistant.  The pesticide label indicates the type needed.  Waterproof gloves are made of many materials, including natural rubber.  Chemical-resistant gloves are made with other materials such as butyl rubber, neoprene rubber, nitrile, barrier laminate, or Viton®.
8. Glove materials differ in their resistance to pesticides, so it is important to choose the appropriate material.  A pesticide label may indicate the gloves that should be used with a letter A-H that refers to a glove material on the EPA Chemical Resistance Category Selection Guide.  Consult this chart [see end of script] or the EPA web site www.epa.gov/oppfead1/safety/workers/equip.htm  to find which glove materials are suitable for the pesticides you are using.

9.
Neither waterproof nor chemical-resistant gloves should have a flock or knit lining because these tend to absorb and hold pesticides next to your skin.  In general, thicker gloves offer more protection, but the type of material is more important than the thickness.  Thick materials tend to reduce hand dexterity and your ability to grasp small objects.  Leather gloves are not to be worn, except for working with roses.  Leather gloves may be worn to protect from thorns, but a chemical resistant glove should to be worn under them.
10. Your gloves will be easier to wear if they are the right size and fit well.  To determine your hand size, wrap a tape measure around the palm to determine its width in inches.  The number of inches equals your glove size.  Gloves are often sold as Small, Medium, Large, and Extra Large, with S = 7(8, M = 8(9, L = 9(10, and XL = 10(12.  Gloves differ in the length and placement of the fingers and thumb; so try them on if possible before you buy to be sure you have a good fit.
11. Disposable nitrile and barrier laminate gloves are now available.  Nitrile disposables are thin and tough, but fit very tight and may burst or tear.  Barrier laminate disposables are called Norfoil®; they do not fit closely and are slick making it harder to grasp things.  Disposable gloves cannot be reused.  Sometimes they can be used as a liner inside other gloves (such as nitrile) for greater protection and grip.
12. Research has shown that one of the best ways to clean reusable gloves is to wash them under running water with soap before you remove them from your hands (if you intend to reuse them).  Nitrile gloves are more effectively cleaned than neoprene gloves after exposure to granular terbufos (Counter20CR®) and tefluthrin (Force®) because they have a different chemical structure.

13. COVERALLS.  When coveralls are required, you can choose reusable or disposable ones.  Cotton twill coveralls offer good protection for most CAUTION and WARNING label pesticides—they breathe and can be laundered for repeated use.

14. Disposable or “limited-use” coveralls are made of trademarked, nonwoven fiber materials of polypropylene or polyethylene that are laminated in various combinations.  They offer several levels of protection and design options. Brand names include Tyvek®, Kleenguard®, and Pro-Shield®.

15. At the least protective level, limited-use disposable coveralls are similar to regular cotton twill or perhaps less protective.  These materials are breathable, but more resistant to sprays and liquids than cotton.  They are not waterproof and are flammable.  They may be available in colors.  For DANGER label pesticides, Tyvek® coated with Tychem®SL or Saranex® may be suitable.  These coatings and sealed seams help make them waterproof.  “Limited use” has no specific time/exposure definition.  Although they do not fall apart, they are likely to be contaminated on the outside with the first pesticide application.  Storing them for future use without contaminating other items is a problem.

16. For limited-use disposable coveralls it is your job to keep track of time.  They should not be worn for more than 8 hours of continuous pesticide exposure, but no research-based disposal guidelines have been set.  As a user, you must decide when to discard them.  Limited use coveralls cannot be washed or cleaned effectively for reuse.  Although their physical integrity lasts and the contamination level may not show, they must be discarded.  Follow disposal rules for pesticide containers.  The wearer and/or employer has the responsibility to decide when the coveralls be disposed.
17. APRONS. To protect your coveralls and work clothing during mixing and loading it’s a good idea to wear an apron.  These are available in the same materials used for gloves and coveralls.  Nitrile provides good protection, can be rinsed off, and can be reused.  If lined with a knit or other support fabric, try to avoid contamination of that side.

18. EYE PROTECTION.  Eye protection should be used, even over glasses when the label requires it.  Goggles should have brow and side-shield protection.  They generally have anti-scratch, anti-glare polycarbonate lenses sometimes with anti-fog coatings.  Temples may be adjustable for a good fit.  Look for labeling that indicates the lenses offer UV (ultraviolet) protection to protect your eyes from the sun as well as chemical splashes.  Make sure eyewear complies with  ANSI Z87.1 standard.
19. RESPIRATORS.  Some pesticide labels require the use of a respirator.  Many types of respirators can be selected depending on your task.  Dust/mist respirators are useful when breathing is unpleasant or difficult in atmospheres that do not involve organic vapors.  These respirators may be single-use disposables.

20. Some DANGER label pesticides require a cartridge respirator.  Those appropriate for pesticides will be labeled with NIOSH approval numbers TC-23C, TC-84A, or TC-14G.  They must be professionally fitted and cannot be worn over a beard.  They may be half- or full-face styles that include goggles.  Cartridge respirators use disposable filters that are color coded according to their use—black or pink for pesticides with organic vapors—these must specifically fit the particular model of respirator.  No substitutions can be made safely.  As soon as breathing is difficult or an odor is noticed change cartridges.

21. HEADGEAR. It is important to wear headgear to protect your face, neck, and ears from pesticides and sun exposure.  Although many pesticides do not specify headgear, a hat with a full brim provides some protection from pesticides and ultraviolet radiation, which can lead to skin cancer.  For drenching pesticide spray situations, hoods made of coverall materials are advised.  Some limited-use or disposable coverall designs have attached hoods. 

22. An Iowa field study using the Tyvek® covers for baseball caps found them to be less than satisfactory because the brim flopped around in the wind.  The same problem was experienced with Solarweave® Booney hats, and they were difficult to keep on the head.  In this study, even the headgear of farm workers in the field who had not actually applied pesticides became contaminated with Roundup and 2,4-D, however the levels of contamination were very low—measured in micrograms per square centimeter.

23. Headgear with stiff, sturdy brims that can be obtained in sizes to fit securely on the head may be better alternatives than the baseball cap.  These include the cowboy style, tightly woven straw hats, full-brim hard hat and straw hats with a Solarweave®-lined brim.

24. Follow safety guidelines for cleanup of PPE that are listed on the pesticide label.  Have a cleanup station with water, soap, towels, and clean PPE nearby your work area.  Check your gloves and other PPE for wear and leaks.  Whether you choose gloves and PPE that can be cleaned to wear again or disposable items, before disposal they should be cut up so that they cannot be removed from the trash and recycled by someone who won’t recognize the contamination.  Disposal  for contaminated PPE and storage bags is the same as for discarding pesticide containers.

25. If items are reusable, they should be stored so that they do not contaminate other things between uses.  Plastic zip-close or trash bags may be helpful to keep PPE organized before use and after disposal.  Remember that these bags will become contaminated from items placed in them. 

26. Anyone who uses pesticides is likely to get them on clothes.  Pesticides that move through fabric can be absorbed into the body through skin contact.  For regular work clothing and PPE that can be laundered for reuse, these steps should be followed in cleanup.  Handle the contaminated clothing worn for pesticide use with rubber gloves.  Keep all pesticide-soiled clothing separate from family clothing before and during laundering.  Wash pesticide-soiled clothing daily.  Prerinse or presoak clothing and drain before washing.

27. Clothes can be laundered so that the residues remaining after washing are very small.  For maximum pesticide removal:  wash only a few items at one time, use hot water and a high water level, use a regular wash cycle, (not a shorter knit cycle), and use a heavy-duty liquid detergent.

28. Laundering additives are optional.  Ammonia, bleach, and fabric softeners neither help nor hinder pesticide removal.  If starch is applied as the last step in laundry, it can have a beneficial effect on pesticide removal the next time the item is washed.  Starch absorbs pesticide and traps it in the fabric until it is washed the next time.  Then it dissolves and takes the pesticide away with it. Starch must be reapplied after every laundering.  It makes clothes stiffer, but may be useful for lower pant legs that are exposed to spray during lawn application.

29. To finish laundering clothes that were contaminated with pesticides, line dry or use the high heat setting on your dryer.  Run the washing machine through a complete laundering cycle with detergent, and no clothes before you wash other uncontaminated family clothing.

30. Do not try to wash chemical-resistant gloves in the washing machine; their heavy contamination may transfer to increase the contamination of other items in the wash.  Do not put baseball caps in the dishwasher.  Dishwashers retain a pool of water that could extend contamination to the next load of dishes.

31. Call 911 in case of poison emergency.  Post the Poison Control Center number beside your phone to use for less immediate concerns.  Choose and use the appropriate PPE and follow good cleanup procedures and you will reduce your exposure to pesticides.  In this way you will minimize any possible negative health effects.

32. Sponsoring Agencies credit slide

This project has been funded by the Iowa Department of Land Stewardship through a grant from the Environmental Protection Agency.

Prepared by Jan Stone, extension professor, Textiles & Clothing Department, (515-294-6712) and Joyce Hornstein, extension program specialist, Department of Entomology, (515-294-1101), Iowa State University, Ames, IA  50011.

No endorsement of products or firms is intended, nor is criticism implied of those not mentioned.  Suggestions in this publication are intended to alert pesticide users to safety concerns, however, following these procedures cannot guarantee total protection from pesticides.

In addition to this slide presentation, the following resources are suggested:  “Family Pesticide Safety” series, PM 1663a-e (discusses labels, cleaning pesticide-soiled clothing, gloves, coveralls and aprons, and eye and lung protection); PAT 13, Sources of protective apparel and gear.
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