Revised Lesson Plan Sept. 18, 2006

Topic: Water Resources 

Subject: Science

Grade Level: 9

Teaching Objective: 

1. To provide students with an understanding of how freshwater is a renewable resource using the hydrologic cycle

· List of terminology relevant to hydrologic cycle

· Three loops in cycle

2. To provide students with the various usages of freshwater and explain the importance of freshwater. 

Preparation for learning:

Using a series of questions with the help of colorful visual piecharts for the hydrologic cycle.

· Review of terminology (assigned as homework for the previous night)

· How much of the earth’s surface is made up of water? Freshwater? Accessible Freshwater?

Brainstorm the uses of freshwater and go over Freshwater Fact Sheet to prepare to learn the various uses of freshwater.

Materials Needed:

· Colorful Construction paper pie charts

· White Board and dry erase markers

· Freshwater Fact sheet

· Terminology Handout

· Review questions handout assigned as homework

Sequence of Activities:
	Sequence of Activities
	Directions
	Estimated

Time (mins)

	Introduction
	1. Review of Terminology (was assigned the previous night as homework – see attached sheet)

2. Questions: (using piecharts as a visual)

· How much of the earth’s surface is made up of water? (80%) 

· Out of the earth’s water supply what do you think is saltwater and freshwater? (97.5 Salt, 2.5 Fresh)

· How much of the 2.5% freshwater is actually accessible? 

0.77 % is accessible through rivers, lakes and groundwater. The remaining water is bound in polar ice caps and glaciers or groundwater that is cannot be 
	1
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	Main Activity
	· Question: Is freshwater a renewable resource? What would make it considered to be a renewable resource? Evaporation from the sea and surface water systems enters the atmosphere as vapor, condenses and returns back to the earth as precipitation. This is known as the Hydrologic cycle

· Explain the three main loops in the cycle.

· Surface Runoff Loop: Access water that cannot be absorbed into the soil will travel over the ground surface and enter surface water systems, such as lakes and rivers.

· Evapotranspiration Loop:  Access water is evaporated from the soil and 
vegetation into the atmosphere

· Groundwater Loop: Water infiltrates into the groundwater reservoir, increasing the level of the water table. The groundwater eventually moves laterally and seeps out of the reservoir by means of springs and cracks into nearby rivers and lakes.

· Using the white board, get the students to come up and draw in the various loops (assessment tool) with different colors. 
	7

	
	4.  Explanation of how water is purified from the hydrologic cycle. It can happen naturally in the environment or by humans.

· Settling of solid particles. Water is drawn from the top of water table

· Filtration of solid particles through a porous material (usually sand)

· Adsorption of solid particles by another material that binds and holds pollutants

· Biological Oxidation allows the removal of organic material by organisms

· Distillation of water through evaporation and condensation

· Disinfection of water usually through chlorination.
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	Closure
	5. Brainstorm with the class the various uses of freshwater by using the Freshwater Fact Sheet (see attached)

· Handout sheet after discussion

· Explain what the main uses of freshwater are;

· 69% of freshwater is used to irrigate crops in the agricultural industry

· 23% of freshwater is used for industry – processing and manufacturing

· 8% of freshwater is used for human consumption – showering, washing dishes, clothes, watering lawns… drinking, cooking, etc.
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	Review
	6. A few review questions to be answered in class:

· What does the hydrologic cycle tell us about the recycling and purification of water?

· What are the main loops in the hydrologic cycle?

Questions for extended assigned for homework:

· What impacts do humans have on the hydrologic cycle?

· How can we reduce our freshwater use in the household, industry and in agriculture?

· What are the three main uses of freshwater? From what point (s) in the cycle is water generally withdrawn? How is it withdrawn and distributed?
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Review questions to be assigned for extended learning.

· What impacts do humans have on the hydrologic cycle?

· How can we reduce our freshwater use in the household, industry and in agriculture?

· What are the three main uses of freshwater? From what point (s) in the cycle is water generally withdrawn? How is it withdrawn and distributed?

Freshwater Factsheet
Did you know it takes….
· 19 to 27 L to flush a toilet 

· 95 to 190 L for a shower

· 11.4 L to wash you hands

· 57 L to clean one load of dishes in the dishwater

· 171 L to wash one load of clothes

· 3.3 L to process ¼  lb of beef

· 5700 L to make 1 keg of beer

· cutting 1 minute off of your daily shower can save up to 2600 L of freshwater a month

· The average family uses 406 600 L of freshwater a year 

· On average 475 L of water is used everyday by one person

· Humans require approximately 2.5 L of freshwater daily
