STUDY GUIDE: CHAPTER 21



 pages 441-451
Please print this page and answer the questions in the space provided. All responses MUST BE HANDWRITTEN legibly. DO NOT SKIP THE CRITICAL THINKING QUESTIONS!
1. Distinguish between in-stream and off-stream uses of water. To which category would water used in your home belong? Explain your reasoning.

2. In-stream and off stream water use can both be damaging to the stream’s ecosystem. Give ONE example (for each category of use) of how each type of water use has impacted fish populations.

3. The Aral Sea is a much studied example of the consequence of off stream use of water. Not actually a sea, but a lake, it is shared by two countries- Kazakhstan and Uzbekistan.


a. Which two rivers feed the Aral Sea?


b. For what purpose was much of the water in these rivers used?


c. More than half of the water that would flow into the lake (Aral Sea) was consumed. Identify and describe TWO environmental and TWO economic consequences of the withdrawal of such a large amount of water from the rivers.

d. What mitigation strategy is being employed to conserve some of the water still left in the Aral Sea?

4. The state of California has a particular water challenge- 66% of the rain falls in the north but most of the people live in the south. How has the CWP (California Water Project) attempted to solve this dilemma?

5. Contrast the CWP’s response to the California water dilemma to the way in which the state of New York attempted to solve theirs.
 6. Examine figure 21.12 which shows trend in US water withdrawals, 1960-2000.


a) What are the 2 main uses of fresh water in the US, a typical developed nation?


b) Both sectors showed an increase in water use from 1960-1980, then leveled off. Identify 4 mitigation strategies responsible for this stabilization in water use.

7. Use a resource to define sustainability. Explain why water conservation must be an important component of sustainable water use.

8. Globally, the main uses of groundwater and surface water are for irrigation (70%) not for industry. The text provides 8 ways to reduce the amount of water used by agriculture. 


a) While they all have an environmental advantage, all but one has significant economic disadvantages. Identify which one poses a minimal economic burden to farmers. Explain your reasoning.


b) Which would be the most difficult for developing countries to implement? Explain your reasoning.


c) Which would have the greatest social impact on farmers? Explain your reasoning.


d) In your opinion, which would most drastically reduce the overall amount of water used by the agricultural industry as a whole? Explain your reasoning.

9. Of the mitigation strategies postulated in the text, which are depicted in fig.21.13?

10. How much of the total national water withdrawal is for domestic use?

11. For what purpose is most of the domestic water used?

12. Besides using less water in the home by taking shorter showers and turning off the tap while brushing teeth, describe TWO ways in which a family could conserve water indoors and TWO ways to conserve outdoors.

13. Thermoelectric power plants withdraw water for use as coolant. Industry also uses water to manufacture a vast array of consumer goods and food products. What 2 mitigation strategies are specifically mentioned for conserving water used by industry?

14. Tucson and Phoenix are two southwestern US cities that rely on groundwater and water diverted from the Colorado River.


a) compare the per capita water use for each city.


b) what incentive encouraged water conservation in Tucson?

15. a) Many urban areas experience undesirable effects which are related to water. Identify ONE major water related challenge facing many urban or suburban areas in the US.

     b) Describe TWO specific methods of reducing the problems

16. Climate change can have an effect on local hydrology. Identify TWO possible environmental consequences of climate change on the hydrology of California.

17. Water Use calculations. Carefully study the sample problems and solution in the box below. Then apply similar methods to solve problems a-d.
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The need to conserve water is widespread throughout the world. People who live in developed countries such as the United States can make some simple changes to conserve water.

a) An older showerhead uses 150L for a 10 minute shower, whereas a reduced flow showerhead uses only 95L. If you take one shower per day, how many liters of water would you save in 1 year if you replaced your older showerhead? Show your work

b) An older toilet uses 27L per flush, whereas a replacement toilet uses only 6L per flush. If you flush the toilet four times per day, how many liters of water would you save in 1 year if you replaced your older toilet? Show your work

c) Now let’s assume that you have a newer toilet that uses 6L per flush but you are considering upgrading to a dual flush toilet. If you flush the toilet four times per day, but three of those times you could use the 3L flush, how many liters of water would you save in 1 year? Show your work

d) If you made all three of the changes described in questions a-c, how much water, in total, would you save from going down the drain? Show your work
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