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Course:
01.462 Floriculture Production and Management

Unit 14:
Maintaining Plant Nutrition
Lesson 3:
Handling and Storage 

Georgia Performance Standards:
AG-FL-13(a-b, d), AG-FL-14(e-f)
Academic Standards: SCSh2, SCSh4

Objectives: 

1.
Identify conditions for properly storing fertilizers.

2.
Procure MSDS for fertilizers.

3.
Obtain and analyze a copy of federal regulations that deal with storing and handling fertilizers.

Teaching Time:

1 Hour
Grades: 9-12

Essential Question: How are fertilizers properly stored?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of the steps needed to properly store and handle fertilizers.

Primary Learning Goals: Students will be able to identify conditions for properly storing fertilizers, as well as obtain and analyze regulations dealing with storage and handling of fertilizers.
References:

Greenhouse Management and Operation.  Oklahoma Department of Vocational and Technical Education. Stillwater, OK
Web Links:

http://www.epa.gov/pesticides/health/safely.htm
http://www.ipipotash.org/presentn/rtifohc.html
Power Points:


1. Pesticide Technology to Reduce Risk (Liability)

Materials and Equipment:

Handout 9.4.1

Teaching Procedure

Introduction and Mental Set

Read the following scenario:

You have just received a shipment of 2000 pounds of Osmocote 14-14-14.  Your boss has instructed you to select a suitable storage area.  The fertilizer will be used over the next six months and is valued at more than $2000.00.
Discussion

1.
Ask students what characteristics a suitable storage area should contain

· Dry

· Protected from extreme temperatures.

· Away from water sources such as wells and ponds.

· Security to prevent exposure to pets and children.

· Protected from ignition sources such as boilers.
2.
Distribute example Material Safety Data Sheets (MSDS) for fertilizers

3.
Discuss the key headings from the MSDS

A.
General Information

B.
Ingredients/Identify Information

C.
Physical/Chemical Characteristics

D.
Fire and Explosion Hazard Data

E.
Reactivity Data

F.
Health Hazard Data

G.
Precautions for Safe Handling and Use

H.
Control Measures

I.
Transportation Data

J.
Disposal Data

K.
Label Data

Summary

Example MSDS for fertilizer is included.  Tell the students that knowing all details about the fertilizers and chemicals that they are handling may one day help save someone from becoming injured or even die.  Some type fertilizers can kill, always read the MSDS for each one and follow the direction s which are given.

Evaluation

Written Exam


9.4.1

W R GRACE ‑‑ PETERS PROFESSIONAL SOLUBLE FERTILIZER
MATERIAL SAFETY DATA SHEET

NSN: 685000B070083

Manufacturer's CAGE: WRGRA

Part No. Indicator: A

Part Number/Trade Name: PETERS PROFESSIONAL SOLUBLE FERTILIZER


General Information
Company's Name: W. R. GRACE & CO

Company's Street: 62 WHITTEMORE AVE

Company's City: CAMBRIDGE

Company's State: MA

Company's Country: US

Company's Zip Code: 02140

Company's Emergency Ph #: 617‑876‑1400

Company's Info Ph #: 617‑876‑1400

Record No. For Safety Entry: 001

Tot Safety Entries This Stk#: 001

Status: SE

Date MSDS Prepared: 08AUG89

Safety Data Review Date: 15NOV94

Supply Item Manager: CX

MSDS Serial Number: BQDDZ

Hazard Characteristic Code: D2


Ingredients / Identity Information

Proprietary: NO

Ingredient: POTASSIUM NITRATE

Ingredient Sequence Number: 01

Percent: 50

NIOSH (RTECS) Number: TT3700000

CAS Number: 7757‑79‑1

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE SPECIFIED

Proprietary: NO

Ingredient: AMMONIUM NITRATE (SOLUTION) (SARA III)

Ingredient Sequence Number: 02

Percent: 20

NIOSH (RTECS) Number: BR9050000

CAS Number: 6484‑52‑2

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE SPECIFIED


Physical/Chemical Characteristics

Appearance And Odor: AQUA BLUE CRYSTALLINE SOLID WITH MILD YEASTY ODOR

Boiling Point: NA

Melting Point: NA

Vapor Pressure (MM Hg/70 F): NA

Vapor Density (Air=1): NA

Specific Gravity: NA

Decomposition Temperature: UNKNOWN

Evaporation Rate And Ref: NA

Solubility In Water: COMPLETE

Percent Volatiles By Volume: NA

pH: NEUTRAL

Corrosion Rate (IPY): UNKNOWN


Fire and Explosion Hazard Data

Flash Point: NA

Lower Explosive Limit: NA

Upper Explosive Limit: NA

Extinguishing Media: USE WATER FOG, CARBON DIOXIDE, FOAM, OR DRY CHEMICAL.

Special Fire Fighting Proc: WEAR FIRE FIGHTING PROTECTIVE EQUIPMENT AND A FULL FACED SELF CONTAINED BREATHING APPARATUS. COOL FIRE EXPOSED CONTAINERS WITH WATER SPRAY.

Unusual Fire And Explosive Hazards: THIS PRODUCT MAY CONTAIN AMMONIUM NITRATE AND POTASSIUM NITRATE WHICH ARE OXIDIZERS IN THEIR PURE OR UNMIXED FORMS. TREAT DRY PRODUCT AS AN OXIDIZER IN FIRE.


Reactivity Data

Stability: YES

Cond To Avoid (Stability): HIGH HEAT, OPEN FLAMES AND OTHER SOURCES OF IGNITION

Materials To Avoid: STRONG ACIDS

Hazardous Decomp Products: AMMONIA GAS, NITROUS OXIDES, SULFUR OXIDES

Hazardous Poly Occur: NO

Conditions To Avoid (Poly): NOT APPLICABLE


Health Hazard Data

LD50‑LC50 Mixture: ORAL RAT LD50: 3,750 MO/KG

Route Of Entry ‑ Inhalation: YES

Route Of Entry ‑ Skin: NO

Route Of Entry ‑ Ingestion: YES

Health Haz Acute And Chronic: SLIGHTLY IRRITATING TO EYES, SKIN IF DUST IS CREATED AND LARGE AMOUNTS ARE INHALED, NAUSEA, HEADACHE AND RESPIRATORY IRRITATION MAY OCCUR. INGESTION: CAUSES IRRITATION TO THE LININGS OF THE GI TRACT, ABDOMINAL CRAMPS, DIARRHEA AND VOMITING.

Carcinogenicity ‑ NIP: NO

Carcinogenicity ‑ IARC: NO

Carcinogenicity ‑ OSHA: NO

Explanation Carcinogenicity: THIS COMPOUND CONTAINS NO INGREDIENTS AT CONCENTRATIONS OF 0.1% OR GREATER THAT ARE CARCINOGENS OR SUSPECT CARCINOGENS.

Signs/Symptoms Of Overexp: MAY CAUSE EYE, SKIN & RESPIRATORY TRACT

IRRITATION. MAY ALSO CAUSE HEADACHE, DIZZINESS AND NAUSEA. ASPIRATION PNEUMONITIS MAY CAUSE COUGHING, LABORED BREATHING, CYANOSIS, AND IN SEVERE CASES, DEATH.

Med Cond Aggravated By Exp: NONE

Emergency/First Aid Proc: EYES: FLUSH WITH RUNNING WATER FOR 15 MINUTES REMOVE TO FRESH AIR. INGESTION: INDUCE VOMITING. RINSE MOUTH & DRINK LARGE AMOUNTS OF WATER. GET MEDICAL ATTENTION.


Precautions for Safe Handling and Use

Steps If Matl Released/Spill: SWEEP INTO DRY CONTAINERS, RECYCLE OR REMOVE FOR DISPOSAL. PREVENT PRODUCT FROM ENTERING WATER SYSTEMS.

Waste Disposal Method: DISPOSAL OF WASTE AND HAZARDOUS MATERIAL SHALL COMPLY WITH LOCAL, STATE AND FEDERAL ENVIRONMENTAL PROTECTION AGENCY REGULATIONS. SEND WASTE MATERIAL TO AN APPROVED RECYCLING FACILITY IF FEASIBLE. CITY, STATE AND FEDERAL REGULATIONS MUST BE FOLLOWED.

Precautions‑Handling/Storing: STORE IN A COOL, DRY PLACE. KEEP CONTAINERS CLOSED WHEN MATERIAL IS NOT IN USE. KEEP AWAY FROM IGNITION SOURCES. AVOID PROLONGED OR REPEATED CONTACT.

Other Precautions: NONE


Control Measures

Respiratory Protection: WEAR A NIOSH/MSHA APPROVED CHEMICAL CARTRIDGE RESPIRATOR IN DUSTY AREA.

Ventilation: LOCAL AND MECHANICAL(GENERAL) EXHAUST TO PROVIDE ADEQUATE VENTILATION.

Protective Gloves: NEOPRENE OR NITRILE RUBBER GLOVES

Eye Protection: SAFETY GLASSES ‑ CHEMICAL SPLASH GOGGLES

other Protective Equipment: WEAR INDUSTRIAL WORK CLOTHING. USE RUBBER APRON OR BOOTS IF NEEDED. HAVE EMERGENCY EYE WASH AND SAFETY SHOWER AVAILABLE.

Work Hygienic Practices: WASH THOROUGHLY AFTER HANDLING AND BEFORE EATING, DRINKING OR SMOKING. LAUNDER CONTAMINATED CLOTHING BEFORE REUSE.

Suppl. Safety & Health Data: AVOID PROLONGED OR REPEATED EXPOSURE. DO NOT GET ON SKIN OR IN EYES. DO NOT BREATHE VAPORS OR MIST. DO NOT INGEST. READ PRECAUTIONS ON LABEL BEFORE USE.


Transportation Data


Disposal Data


Label Data


Label Required: YES

Technical Review Date: 23MAR93

Label Status: F

Common Name: PETERS PROFESSIONAL SOLUBLE FERTILIZER

Signal Word: CAUTION!

Acute Health Hazard‑Slight: X

Contact Hazard‑None: X

Fire Hazard‑None: X

Reactivity Hazard‑None: X

Special Hazard Precautions: SLIGHTLY IRRITATING TO EYES, SKIN IF DUST IS

CREATED AND LARGE AMOUNTS ARE INHALED, NAUSEA, HEADACHE AND RESPIRATORY IRRITATION MAY OCCUR. INGESTION: CAUSES IRRITATION TO THE LININGS OF THE GI TRACT, ABDOMINAL CRAMPS, DIARRHEA AND VOMITING. STORE IN A COOL, DRY PLACE. KEEP CONTAINERS CLOSED WHEN MATERIAL IS NOT IN USE. KEEP AWAY FROM IGNITION SOURCES. AVOID PROLONGED OR REPEATED CONTACT. FIRST AID: EYES: FLUSH WITH RUNNING WATER FOR 15 MINUTES WHILE HOLDING EYELIDS OPEN. SKIN: WASH WITH SOAP AND WATER. INHALATION: REMOVE TO FRESH AIR. INGESTION: INDUCE VOMITING. RINSE MOUTH & DRINK LARGE AMOUNTS OF WATER. GET MEDICAL ATTENTION.

Label Name: W. R. GRACE & CO

Label Street: 62 WHITTEMORE AVE

Label City: CAMBRIDGE

Label State: MA

Label Zip Code: 02140

Label Country: US

Label Emergency Number: 617‑876‑1400


URL for this mods http://siri.org. If you wish to change, add to, or delete information in this archive please sent updates to dan@siri.org.

Written exam

1.
What are MSDS sheets?

2.
List four conditions necessary to store fertilizer.

3. Given a copy of a MSDS sheet, identify the Health Hazard Data.

Individual Learning Activity

Lesson:
Handling and Storage
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 conditions for properly storing fertilizers.

2.
Procure MSDS for fertilizers.

3.
Obtain and analyze a copy of federal regulations that deal with storing and handling fertilizers.

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: 
Handling and Storage
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify conditions for properly storing fertilizers.

2.
Procure MSDS for fertilizers.

3.
Obtain and analyze a copy of federal regulations that deal with storing and handling fertilizers.

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:
Handling and Storage
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 conditions for properly storing fertilizers.

2.
Procure MSDS for fertilizers.

3.
Obtain and analyze a copy of federal regulations that deal with storing and handling fertilizers.

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.


Teacher Notes
Essential Question: How are fertilizers properly stored?
Vocabulary

Material Safety Data Sheets (MSDS)
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