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Lessons

1. Water Distribution

2. The Hydrologic Cycle

3. Water Quality

4. Water Quality Monitoring

5. Stream Biology

Performance Standards:

7.3 Water and Water Pollution

Students will understand water use issues, cycles, management practices, conservation, pollution, and water quality.
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Unit 3:  Water

Lesson 1:  Water Distribution

Duration:  One Hour

Students will be able to:

1. Discuss the distribution of freshwater on earth.

2. List and describe the major water resources in California.

3. Describe the distribution of precipitation in California identifying those areas receiving the most and the least precipitation each year.

4. Describe and explain the importance of the major water projects serving California.

Suggested Activities:

1.
Students research the sources of water in their community.  They draw a diagram of the delivery system, indicating ownership at various points.

2.
Demonstration 3.1A - How Precious is Freshwater?

Teaching Outline:

I.  Distribution of Water

A.  Global distribution:

1.
Water covers 2/3 of the earth’s surface.

a.
Ninety-seven percent of this water is contained in the oceans.

b.  One percent of the total supply of water is fresh water.

2.  Ninety-seven percent of the world supply of liquid freshwater is held in permeable layers of sand, sandstone, and limestone called aquifers.

3.
Other sinks or reservoirs of water include the atmosphere, ice caps, animals, and plants.

B.  Distribution of water in the United States

1.  The U.S. receives 16 trillion liters (4.2 trillion gallons) of water as precipitation a day.  This is equivalent to 4,350 liters (16,800 gallons) of water for every man, woman, and child in the United States.

2.  Topography has a significant impact on the distribution of precipitation.  The eastern U.S. receives much higher levels of precipitation than do the western states.  

a. In the west, mountain ranges in California, Oregon and Washington receive high levels of precipitation.  Areas to the east of these ranges receive far less precipitation as they are in the rain shadow of these mountains.

b. The southwestern region of the nation including Nevada, Utah, Arizona, New Mexico and Southern California are mostly arid or desert lands with the exception of some high mountain peaks.

C.  Distribution of Water in California

1.
Annual precipitation in California is distributed unevenly across the state (TM p. 6)  

a. The areas receiving the highest quantities of rainfall are the coastal mountains in the north and the northern Sierra Nevada.  

b. The areas receiving the lowest amounts of rainfall are in the southeastern portion of the state including the Mojave Desert.  

2.
The aquatic habitats of California are diverse and distributed over 2674 square miles of inland waters. 

a. Various classifications of inland waters have been established; based on geologic processes, size, appearance, location, biota, or chemical constituents of the water.

b. The California Department of Fish and Game have classified 23 kinds of lakes or impoundment’s and 27 kinds of streams in California.

i.
Lakes owe their origin to geologic processes and are defined as a low spot in the terrain that captures and holds water. Limnologists recognize at least 11 categories each of which has been further subdivided. Nearly every type of lake that has been described can be found somewhere in California

ii.
Flowing water may be characterized in several different ways. Terms such as river, creek, or brook are based on relative size. Rivers may be described according to permanence of flow, the appearance of the flow (laminar, turbulent), or the rate of fall (based on speed and stream gradient).

c.
California’s coastline is about 1100 miles (1760 km) long. At various points along the coast are regions of quiet water where marine and freshwater interplay. These estuaries or coastal lagoons are borders between land and sea and are highly productive.

3.
Water Projects

a.
The Central Valley Project’s main structure is the Shasta Dam, including an additional 30 dams and reservoirs. (TM p 5)  This Federal project is under the supervision of the Bureau of Reclamation.  Water is transported, by the large Delta Mendota canal in the San Joaquin Valley foothills, as far south as Bakersfield. 

b.
The California Water Project built a system of 21 dams and reservoirs, and 22 pumping plants, stretching for 1140 kilometers to transport water from water plentiful Northern California to a parched but highly populated Southern California.

c.
The Colorado River Aqueduct brings water to California from the Colorado System. This supply may eventually be cut off completely by the Central Arizona Project’s intention to tap into the Colorado. 

Exercise 1A

How Precious is Freshwater?

Purpose:

To demonstrate that freshwater is a scarce commodity.

Materials Needed:

5 one gallon jugs

2 glass quart jars

1 measuring cup

Helpful Hints:

8 ounces = 1 cup



16 ounces = 1 pint



128 ounces = 1 gallon

Procedures:

1.
Fill the 5 one gallon jugs (640 ounces) with tap water and place them in front of the room.

Question:  Ask students to calculate:

Since 97 percent of the world’s water is salt water and 3 percent of the world’s water is fresh water; how much of the 5 gallons represents the amount of freshwater in the world?  (640 ounces x .03 – 19.2 or 20 ounces)

1. Measure out 2 ½ cups (20 ounces) of water out of one of the gallon jugs and place in quart jar 1.  (This represents the total freshwater available in the world.)

Question:  Since 77 percent of the world’s fresh water is found in polar ice caps and 23 percent is found in surface waters and groundwater; how much of the 20 ounces represents the amount of available freshwater for human use?  (20 ounces x .23 – 4.6 or 2/3 of a cup)

2. Measure out 2/3 of a cup of water out of quart jar 1 and pour it into quart jar 2.  (This represents the amount of freshwater available for human use.)

Thought Statements:
1.
Explain that quart jar #2 represents all the surface and groundwater sources that are available for human consumption.

2.
Explain that a small percentage of this water lies too deep in the earth to be accessed for human consumption
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