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Course:
02.471  Basic Agricultural Science and Technology

Unit 10:
Keeping Plants Healthy
Lesson 2:
Pesticide Safety, Storage and Disposal

Georgia Performance Standards:
AG-BAS-10-(f – h)
Academic Standards:






   SB4
Objective: 
1.
Identify the important factor needed for correct chemical storage.

2.
Demonstrate proper chemical storage.

3.
Apply correct procedures used to properly dispose of chemicals.

4.
Demonstrate the proper storage of chemical applicators.
5.
List safety practices to follow in pest control.
Teaching Time:
1.5 hours
Essential Question: How are agricultural chemicals safely used?
Unit Understandings, Themes, and Concepts:  
Students will be instructed in the importance of closely following all directions for using, storing, and disposing of pesticides. Students will also learn how to read pesticide labels and what symbols and words should always be noted and heeded.
Primary Learning Goals:  

Students will gain a lasting knowledge of how to safely use pesticides. Students will be able to explain not only why, but how pesticide labels are to be followed.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

References:

The Pesticide Label.  University of Nebraska.  Lincoln, NE.  http://www.IANR.UNI.edu/PUBS/ pesticides/g937.htm
Pesticide Safety for Private and Commercial Applications.  Cooperative Extension Service.  University of Georgia.  Athens, GA.  http://www.ces.uga.edu/pubcd/b1105-w.html.

Materials and Equipment:

Overhead projector





Transparency 

Eraser board






LCD Projector

Computer

Handouts 10.2.1 - 10.2.5 

Playing it Safe with Pesticides video.  Cooperative Extension Service.  University of Georgia. 

Pesticide labels and/or containers

Pesticide applicators

Opaque projector

POWERPOINTS:

AG-BAS-02.471-10.2a-Why_IPM
AG-BAS-02.471-10.2b-PesticideManagementApplyingPesticidesCaseyOsksa
AG-BAS-02.471-10.2c-PESTICIDE_SAFETY
AG-BAS-02.471-10.2d-FederalPesticideRecordkeepingforCertifiedApplica

AG-BAS-02.471-10.2e-Pesticide_Applicator_Training_General_Safety
AG-BAS-02.471-10.2f-Chlordane_Pesticide
Web Resources:

http://npic.orst.edu/
http://www.ext.vt.edu/pubs/envirohort/426-707/426-707.html
Georgia Performance Standards:
AG-BAS-10-(f – h)
AG-BAS-10: The student identifies major pests of agriculture, their damage and prescribed control methods.

f. Identifies important factors to consider for correct chemical storage.

g. Applies correct procedures used to properly dispose of chemicals and their containers.

h. Demonstrates safe practices in pest control.

Academic Standards:






   SB4
Teaching Procedure

Introduction and Mental Set

Distribute the handout 10.2.1 and tell the students to carefully read the entire activity sheet before starting the ten question activity sheet.  After a few moments, the students will gradually realize they neglected to follow instructions.  

Ask the students the following questions:

What happened when they got their activity sheet?

Why did they have trouble completing the sheet as instructed?

Why is it important to follow instructions?

Possible answers:

To be certain what to do in sequence

To be accurate in completion of a task
Discussion

1.
Why is it important to follow instructions when controlling pests?

A.
Proper procedural steps in sequence are followed

B.
Accurate measurement of chemical

C.
Accurate application of chemical to plants and/or soil

D.
Safety of others and the environment
2.
What information must be listed on a pesticide label?

A.
Brand, trade, or product name

B.
Ingredient statement

C.
Manufacturer

D.
Registration number

E.
Establishment number

F.
Classification statement

G.
Directions for use

H.
Signal words and symbols

I.
Precautionary statement

J.
Statement of practical treatment



K.
Environmental hazard statement 


L.
Re-entry statement

M.
Storage and disposal statement

3.
Other good sources for pesticide labels include two chemical reference books:

A.
Crop Protection Reference, C&P Press, Inc, (Chemical and Pharmaceutical Press, Inc. New York, NY.
B.
Turf and Ornamental Chemicals Reference. C&P Press Inc, New York, NY.

These books are expensive; but they provide a large copy (8.5 x 11.5) of the available pesticides in use today.  C&P=s website: http://www.nurserynet.com/cp/
4.
Activity

Divide the class into groups of three and have them identify the 13 requirements of labeling on an actual pesticide

5.
What protective clothing and equipment should be used when working with pesticides?  Distribute and discuss handout 10.2.3 and have students read

A.
The specific protective clothing is listed on the label

B.
If protective clothing is listed on the label, it is illegal to use the product without it.

C.
Review specific details listed on handout 10.2.3

6.
Demonstrate to the class the way to calculate the amount of pesticides needed for application.

A.
Using the pesticide label indicate the importance of the active ingredient percentage and how it is used to calculate the amount of the pesticide to be used for a specific purpose.  Follow the label instruction.  This is important to demonstrate the need to follow the directions and calculate the exact amount needed.  It will also be useful to have the price to indicate the cost of the application as well.

B.
Distribute and review handout 10.2.4

C.
Question: What are key safety issues when mixing pesticides?

D.
Answers: consult handout 10.2.4

7.
What is the correct way to apply a pesticide?

A.
All pesticide applications must be applied with the proper safety equipment.  Discuss with the students the law pertaining to pesticide application.  It is critical to understand that all pesticides must be applied according to the label.  

B.
Distribute and review handout 10.2.5

C.
Question: What are key safety issues when applying pesticides

D.
Answers: consult handout 10.2.5
Summary
The way to read a pesticide label

The proper means of applying a pesticide

The methods for calculating the amount of pesticide to use

Evaluation

Written test

Supply a label from a pesticide.  Have students identify and locate the required information.

Identify the appropriate protective clothing and equipment for


the selected pesticide.

10.2.1

Name:______________________

Instructions: Read the entire sheet prior to beginning this activity sheet.

1.
Write your name in the upper right hand corner of this paper

2.
What is the sum of 41 + 38 + 147 + 3?

3.
Who is the President of the United States?

4.
Name four plants you are familiar with and can identify.

5.
What is your favorite hobby?

6.
Name three friends you met in elementary school.

7.
Place 4 X=s and 5 O=s in the upper left and corner of this page.

8.
Turn this paper over and draw a plant and identify the roots, stem, 

leaves, and flowers.

9.
If a plane crashed on the U.S. and Canadian border, where would 

they bury the survivors?

10.
Since you read this activity sheet before doing anything, do nothing listed above.  Only circle the word AName@ written in the upper right hand corner and wait for further instructions.     
10.2.2
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10.2.3

Protective Clothing and Equipment
Pesticides which require protective clothing are clearly indicated on the label. If protective clothing is listed on the label, it is illegal to use the product without it. Every time you use a pesticide, wear at least a long‑sleeved shirt, pants, socks and shoes, broad‑rimmed hat and water‑impermeable gloves. Avoid leather, paper, or fabric gloves because these materials absorb and retain pesticides. Likewise, if the label calls for protective boots, do not use leather ones. Water‑impermeable aprons are especially good when you are mixing concentrates because they keep pesticides off your front. 

Protect your face and eyes with a face shield or chemical splash‑proof goggles, especially when you are working with concentrates or pressurized equipment. Wear a respirator when you are mixing or applying a highly‑toxic pesticide (DANGER/POISON signal word) or any pesticide that makes fine dust or mist. Sometimes the label calls for a very specific type of respirator. Dust filtering masks protect you only against dusts; chemical cartridge or canister respirators protect you against dusts, spray particles and vapors. 

Clean and maintain protective equipment to keep it working correctly. Discard respirator cartridges and filters when breathing becomes difficult, when you smell a strong pesticide odor through them, or after eight hours of use. Wash the outside of gloves and boots with detergent and water before you take them off. Wash goggles and face shields with detergent and water after every use. 

If concentrated highly‑toxic (DANGER/POISON signal word) pesticide spills on fabric clothing, discard the clothing as you would empty pesticide containers and other hazardous waste (see the section Disposing of Pesticides); laundering will not

remove enough of the concentrate from the clothing to make it safe to use. Launder normally‑contaminated clothes separately from the rest of the family wash. It helps to presoak clothing outdoors in a bucket of water. Wash it at least twice and with a

heavy‑duty detergent in hot (140 degrees F) water. Do not use bleach; this could cause a dangerous chemical reaction. Line‑dry because the sun helps break down pesticide residues. After laundering contaminated clothing, clean your clothes

washer before doing family laundry. To do this, run an empty load using the same setting and detergent used to launder the contaminated clothing. 
10.2.4

Mixing and Loading
The most serious pesticide poisonings occur during mixing and loading. This is when the operator is handling open containers of concentrate. Before you mix a pesticide, read the label carefully so you know all required protective equipment and special precautions. By law, you or those you supervise must wear all personal protective equipment called for on the label. Have on hand materials for cleaning spills (see the section Handling Spills). Keep away animals and all unauthorized persons. 

It is best to mix pesticides outdoors. Don't mix indoors unless there's ample light and ventilation. Don't mix pesticides within at least 100 feet of a well head. Keep the water hose well above the level of the tank opening to prevent contaminating the hose and back‑siphoning pesticides down your well. If you pump water directly from your well to the spray tank, use an anti‑siphoning device to prevent back‑siphoning if the pump fails. Don't mix pesticides near ponds, streams, or any slope that drains into open water. If you mix pesticides often, consider building a pesticide mixing and loading facility with a spill containment pad. Your county Extension agent can help you design a pesticide mixing and loading facility. The Sunbelt Agricultural Exposition fairgrounds in Moultrie, Georgia has a permanent, operational pesticide mixing and loading facility on display. 

Before you or those you supervise open a pesticide container, make sure everyone is wearing the appropriate protective equipment. Do not tear open paper or cardboard containers; instead, cut them cleanly with a knife and use the knife for no other purpose. Pour pesticide into the water; never pour water into pesticide. Mix and pour concentrated pesticides below waist level; never mix pesticides at face level. When you pour pesticide into a spray tank, keep your head above tank level to reduce the chance of pesticide splashing on your face. Avoid overflowing a spray tank at all costs; cleanup is a long, aggravating, costly and dangerous task. 

When you finish mixing, don't leave the containers and mixing tools unattended. Close pesticide containers and return them to the storage area. Rinse mixing pails and measuring cups in water and add the rinse water to the spray tank. Clean the utensils in detergent and hot water and hang them up to dry. If you empty a container and it is rinsable, triple‑rinse or pressure‑rinse it at once and add rinse water to the spray tank. If empty containers cannot be refilled or recycled, dispose of them according to label instructions (see the section Disposing of Pesticides). 

10.2.5
Applying Pesticides
Some pesticide applications are extra hazardous and call for extra personal protective equipment. If you use a backpack sprayer, for instance, you may want a water‑impermeable cape to protect you if it leaks. With hand applications, walk

backwards away from the area just treated. If this is not possible, wear water‑impermeable boots and chemical resistant pants to protect you from freshly treated surfaces. Applying pesticides in enclosed areas, such as silos or greenhouses, may call for a respirator or self‑contained breathing apparatus even if the same application outdoors would not need one. 

Ultra‑low‑volume (ULV) concentrates and fumigants are often 100% active ingredient and, therefore, much more hazardous. For applications in enclosed areas, wear the same protective equipment for ULV applications as for mixing and loading conventional concentrates. Extra protective clothing is not required for ULV applicators in enclosed cabs ‑ as in mosquito control trucks. 

Before you apply a pesticide, have all unprotected people leave the area. Remove any pets or animals not intended for treatment. Remove or cover all human or animal food, bedding, toys, or aquariums. The label will tell you the correct reentry

interval after which people may return to the treated area. If none is given, don't let unprotected people back in until at least the pesticide is dry or vapors have settled. 

As you apply pesticides, make sure the product is reaching the surface on which it is needed. For example, aphids usually prefer the underside of leaves and a pesticide applied to upper surfaces will not work. For very focused applications, such as a cockroach crack‑and‑crevice job, use very low pressure to direct spray into crevices without back splash. 

Drift is the movement of pesticides away from the treated area and it is affected by spray characteristics, equipment and weather. Whenever possible, reduce drift by using nozzles that make coarse, instead of fine, droplets. Droplets smaller than 50 microns in diameter stay suspended in the air and it is nearly impossible to control their movement outdoors. Use the lower end of a nozzle's specified pressure range and avoid spraying on windy days. 

10.2.5 
The color and appearance of a pesticide can alert you to problems. For instance, if a wettable powder is coming out clear, it may not be adequately mixed and agitated in the tank. Emulsifiable concentrates should look milky. If granules clump together, they may be damp and ruined from improper storage. 

When you stop or take a break, turn off your equipment and depressurize any pressurized tanks. One exception to this may be flowable formulations which need constant agitation to minimize plugging. Check equipment often during application. Don't clear plugged hoses or nozzles with your mouth or hands. Use small nylon brushes for these jobs and reserve them for no other purpose. 

Individual Learning Activity

Lesson:
Pesticide Safety, Storage, and Disposal
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.




1.
Identify the important factor needed for correct chemical storage.

2.
Demonstrate proper chemical storage.

3.
Apply correct procedures used to properly dispose of chemicals.

4.
Demonstrate the proper storage of chemical applicators.
5.
List safety practices to follow in pest control.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Pesticide Safety, Story, and Disposal
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.
Identify the important factor needed for correct chemical storage.

2.
Demonstrate proper chemical storage.

3.
Apply correct procedures used to properly dispose of chemicals.

4.
Demonstrate the proper storage of chemical applicators.
5.
List safety practices to follow in pest control.
Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                  Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Pesticide Safety, Storage, and Disposal
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.




1.
Identify the important factor needed for correct chemical storage.

2.
Demonstrate proper chemical storage.

3.
Apply correct procedures used to properly dispose of chemicals.

4.
Demonstrate the proper storage of chemical applicators.
5.
List safety practices to follow in pest control.
Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation

List 4 things that are typically listed on a pesticide label.

1)

2)

3)

4)

5) If protective clothing is listed on the pesticide’s label, it is 


 to use the pesticide without it.
List 2 items of clothing that should be worn as minimum precautions if protective clothing is listed on the pesticide’s label.
6)

7)

8) The most serious pesticide poisonings occur during 

 and loading.
9) 

 is the movement of pesticides away from the treated area and it is affected by spray characteristics, equipment and weather.
10) The most important lesson we learned about using pesticides safely is:
Lesson Evaluation Key

1)

 A.
Brand, trade, or product name

B.
Ingredient statement

C.
Manufacturer

D.
Registration number

E.
Establishment number

F.
Classification statement

G.
Directions for use

H.
Signal words and symbols

I.
Precautionary statement

J.
Statement of practical treatment



K.
Environmental hazard statement 


L.
Re-entry statement

M.
Storage and disposal statement

2)””

3)””

4)””

5) illegal

6) a long‑sleeved shirt, pants, socks and shoes, broad‑rimmed hat and water‑impermeable gloves
7) “”

8) mixing

9) drift 

10) read and follow all instructions
Teacher Notes

Essential Question: How are agricultural chemicals safely used?

Vocabulary

Hazard
Precaution
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