Page 2 of 4
			Everglades Curriculum - Lesson 2  

	A Drop in the Bucket 
	
	


	Grade Level: 6th  

Objective:
Students will be able to:
· Explain how rainfall and water usage affects the water available to the Everglades
· List three ways water users affect water flow to the Everglades
· Identify how using a model helps understand the flow of water to the Everglades

Standards:
· SC.6.N.3.4 - Identify the role of models in the context of the sixth grade science benchmarks.
· MAFS.6.NS.1 Apply and extend previous understandings of multiplication and division to divide fractions by fractions

Everglades Literacy Conceptual Framework Connections:
· Fundamental Concept 3

Duration: 60 minutes

Materials:
· [bookmark: _GoBack]Online map of Southern Florida’s waterways
· Three cups (of equal size)
· ½ sheet of graph paper per student
· Blue, green and red crayon/colored pencil for each student
· A liter container (1000 ml) 
· A globe or map
· 100 ml graduated cylinder.  
· 10 ml graduated cylinder or small beaker and 
· Eyedropper 
· Bucket 
· Ice tray or ice bucket
· Another container labeled “used water”
· Salt 

Vocabulary: 
· Non-Potable - Non-drinkable water. 
· Potable - Drinkable water.

	
	At A Glance: 
Students will recognize the concern for water quantity and water flow to the Everglades through a demonstration and activity.
	 



	
	
	Background: 
Water is the most critical issue facing the Everglades.  It enters the system directly in the form of rainfall, or indirectly by flowing down from the north.  Historically, the rain that fell on the Kissimmee River Basin eventually made its way south into Lake Okeechobee and then the Everglades.  Today, much of the water is diverted for other uses before it reaches Everglades National Park; hence, little is available to evaporate back into the atmosphere.  The quality, timing (when the system receives the water), and distribution of the water are as important as the quantity of water the park receives.  
Our planet is covered with water (71%), but the availability of water is the main limiting factor for life on Earth. The Water Availability Table summarizes the major factors affecting the amount of available water on Earth.  If all the clean, freshwater were distributed equally among people, there would be about 2.18 million gallons per person.  Amazingly, this is only about 0.0003% of the total water on Earth.  
On a global scale, only a small percentage of water is available. This percentage represents a large amount per individual.  The paradox is that for some, water may appear plentiful, but for others it is a scare commodity.  Why are some people in need of more water?  Geography, climate and weather affect water distribution. Land and water use for agriculture, industry and homes affect the quality and quantity of available freshwater.  These uses can have cumulative effects on soils, watersheds, wetlands and can hinder their ability to hold and filter water.  


	
	
	Preparation:
1. Gather materials; prepare water cups. 
Procedure: 
1. Tell the students in our very first activity we will be investigating the amount of water on the Earth.  
2. Place students in groups of four.  
3. Give each student a half sheet of graph paper.  On the left, have the student draw a 10x10 square representing all the water on Earth (100%).  
4. Using a blue crayon/colored pencil for saltwater and green crayon/colored pencil for freshwater, ask the students to color the number of squares they believe to be a representation of the ratio of fresh and salt water on Earth. 
5. Show the class a liter (1000 ml) of water and tell them it represents all the water on Earth.
6. Ask students where most of the water on Earth is located (refer to a globe or map).
7. Pour 30 ml of the water into a 100 ml graduated cylinder.  This represents Earth’s freshwater which is about 3 percent of the total.
8. Put salt into the remaining 970 ml to simulate water found in oceans, unsuitable for human consumption.
9. Ask students what is at the Earth’s poles.  Almost 80% of Earth’s freshwater is frozen at the poles.
10. Pour 6 ml of the freshwater into a 10 ml graduated cylinder or small beaker and place the rest (24 ml) in an ice tray or bucket.  
11. Explain to the students that of this 6 ml of water, only 1.5 ml is surface water, leaving 4.5 ml underground, and much of it is unavailable because it is either too far underground, polluted or trapped in soil.
12. Use an eyedropper to remove a single drop of water (0.003 ml).  Release this one drop into a bucket (if it is quiet you can hear it hit the bottom!)  This single drop represents clean, freshwater, which is not polluted or otherwise unavailable for use (about 0.003% of the total). 
13. Now have the students draw another 10x10 square on the right hand side of their graph paper and accurately color the salt/fresh ratio. (97 squares blue, 3 squares green.)  Use a red crayon/colored pencil to go over just a sliver of one green square – this represents the potable water available on Earth. 
14. In the next activity, we are going to look at the water solely in the Everglades system.  
15. Have the students look at the map of southern Florida found at  https://www.nps.gov/ever/learn/education/upload/Three-Cups-2.pdf 
16. Discuss the water route as it travels south from the Kissimmee River drainage to Lake Okeechobee through the Everglades, to Everglades National Park, into Florida Bay and the Gulf of Mexico.
17. Have the students think about all the different water uses of humans, animals, plants etc. in southern Florida.  Challenge them to think about how all of our daily use impacts water that usually flows to the Everglades.  
18. Tell the students that the next activity models how rainfall is a driving force in the Everglades.
19. Take three cups, filled with appropriate amounts of water, and identify each cup with a label:
· Cup #1 = Lake Okeechobee (3/4 full)
· Cup #2 = The Everglades (empty)
· Cup #3 = The Summer Rains (full)
20. Label an empty tray or bucket, “Gulf of Mexico.”
21. Have a volunteer hold cup #1 above cup #2, tilting slightly. 
22. Hold cup #3 above cup #1 and pour its contents into cup #1.  Cup #1 (Lake Okeechobee) will overflow into the Everglades (cup #2). Place the bucket representing the Gulf of Mexico underneath cup #2 to catch the overflow coming out of the Everglades.  The water overflow demonstrates the abundance of water that southern Florida receives in the summer rainy season.
23. Now empty the bucket.
24. Place the bucket on a table in the front of the class.  Show students the full cup #2.  
25. Then instruct one student to come up and take the cup #2, full of water, and name one use of water.  Have that student pour a small amount of the water from cup #2 into the empty bucket (now labeled “used water”).
26. Then, have another student come up and repeat process, naming another use of water.  
27. Have 5 students come up total, each pouring out a small amount of the cup into the bucket. Note:  There should be a very small amount of the water left to finish the activity.  Depending on your students’ pours, you may have more or fewer students come up to make this happen.
28. Pour the remaining water in cup #2 into another cup. While pouring, tell the students that this amount represents the water left to sustain life in the Everglades during the winter dry season.
29. Compare the amounts of water at the end of the first experiment to the second experiment.
30. Ask them if they think this affects them in any way.  Discuss that there are many water users. There is a need to think about the balance of water users, and how all of the water use affects the Everglades.  


	Assessment:
1. Ask students to write a three paragraph explanatory essay about how annual rainfall affects the Everglades and three water uses that affect water flow to the Everglades.
Paragraph exemplar:  The K-O- E watershed depends on direct rainfall or water flowing down from the north for its water availability. The natural flow of water would begin in the Kissimmee River Basin, flow down south into Lake Okeechobee, and then empty out into Florida Bay. In today’s altered water flow path, much of the water is diverted before it reaches Everglades National Park causing there to be little water available to evaporate back into the atmosphere. Essentially, the amount of annual rainfall determines how much water flows down to Everglades National Park and how much is available for diversion, evaporation, and other parts of the natural water cycle.

Water flow to the Everglades can be affected by water use for agriculture, human consumption, and power generation. The agriculture industry requires water for irrigation, public water supply is high due to high populations in Florida, and generating power for consumption requires large amounts of water.

	Resources:  
Adapted directly from: Bullock, D., Eddy-Girese, M., Linsin, S., Toth, S., & Yori, L. (2003). Everglades: An American Treasure 2003-2004 Edition. The School District of Palm Beach County, South Florida Water Management District and U.S. Army Corps of Engineers and  Law, L. (2006), and Three Cups. In The South Florida National Parks Activity Guide for 4-6 Grade Teachers (Water Activities Section).  Retrieved from http://www.nps.gov/ever/forteachers/4-6-activity-guide.htm
FAU/Pine Jog Environmental Education Center.
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