Lesson 1:   When Is a Basketball a Substitute for Water?
Activity:  How Much Water Do You Need?
Handouts, Visuals, Answer Guides

Assessment Answer guide:
1. Who uses more water, farmers or Los Angeles residents? (Individually and collectively, farmers use much more water than Los Angeles residents.)
2. From the Fact List, what changes in water use could Los Angeles resi​dents make? What changes could farmers make? (Los Angeles residents could turn off faucets instead of letting the water run during household tasks; they could reduce lawn watering or reduce the sizes of their lawns; they could go to the car wash instead of using the hose; they could sweep their sidewalks instead of washing them, etc. Farmers could switch to crops needing less water; they could line and cover their irrigation canals and ditches; and they could install drip irrigation systems.)
3. Which changes are most likely to have a significant impact on the water shortage? (Changes made by farmers have a greater potential to reduce water use significantly because they use so much more water than L.A. residents.)
4. Why haven't farmers made these changes? What might make them more willing to do so? (Farmers have not made the changes because they are very costly and because farmers pay so little for water. If water were more expensive, the law of demand says farmers would use less. A farmer looking at more expensive water might be willing to pay the cost of lining irrigation canals, for example. As long as water is cheap, the farmer has no incentive to do so.)
5. Propose a solution to water shortages in Los Angeles that does not in​volve restrictions on the amount of water individuals in Southern Califor​nia may use. (Raising the price of water—to farmers and to city resi​dents—would cause individuals to consider their options and choose the best way to reduce their water usage. Some would make bigger reductions than others, but overall, less water would be used.)

Handout 1:  How Do We Use Water?
Part 1. Estimate your family's monthly water usage. Table 1 pro​vides data that will help you complete Table 2.
Table 1
	
	Water Use
	Average per person Use per day (gallons)
	Average  use per activity –traditional

(gallons)
	Average  use per activity –

low flow

(gallons)

	Kitchen
	Drinking/cooking
	
	1
	

	
	Dishwashing by hand
	
	20
	

	
	Automatic Dishwasher
	1*
	12 per run**
	10 per run*

	In Bath
	Faucets (hand & dish washing, teeth brushing)
	10.9*
	4 per minute**
	2.5 per minute ***

	
	Toilet Flushing
	18.5*
	5 per flush **
	1.6 per flush***

	
	Shower
	11.6*
	5 per minute**
	2.5 per minute ***

	
	Tub/bath
	1.2*
	36  for a full tub**
	

	Laundry
	Clothes washer
	15*
	43 per load**
	27 per load+

	Leaks
	
	9.5*
	
	

	Outdoor
	Yard watering
	100.8*
	9/ minute **
	


*average figures. Water use varies with differences in facilities, types of yards, location, and techniques. American Water Works Association, 1999 figures.  http://www.drinktap.org/consumerdnn/Default.aspx?tabid=85   http://www.aquacraft.com/Publications/resident.htm) 

** Southwest Florida Water Management District, “Daily Water use at Home”      Watermatters.org

+ EPA:  http://www.epa.gov/watersense/pubs/indoor.html 
*** In 1992, Congress passed legislation requiring that by 1994 all toilets sold in the United States meet a new water conservation standard of 1.6 gallons per flush and all faucet fixtures manufactured in the United States restrict maximum water flow at or below 2.5 gallons per minute (gpm).  Flow level is stamped on many faucet heads

Table 2:  
Calculate Your Family’s Indoor Water Use

	Category of Use
	Gallons per use
from Table 1
	X # People in
Household
	X 30 Days =
	Monthly Total

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Subtotal =
	

	Laundry
	
	# loads ________

per month
	   X 10 gal/load=


	   +

	
	Total
	     _______ gal/mo


Calculate Your Family’s Average Monthly Outdoor Water Use

Calculate Annual outdoor water use:

 X __________________ X 100 gallons =   ___________  Annual

(#of months lawn
(# of days per month
Outdoor

is watered)
lawn is watered. If every
Water Use

day, use 30 days)

Calculate Average monthly water use (spreads total yearly water use over 12 months):
     ÷  by 12 =   ___________  Average Monthly Outdoor Water Use
(Annual outdoor water use)

Calculate Your Average Total Monthly Family Water Use
Average Monthly Indoor Use (from Part a) 


____________

Average Monthly Outdoor Use (from Part b) 

+
____________

Average Monthly Water Use




=

Calculate Average Daily Water Use per Family Member

                           ÷ by  ____________    ÷ 30 days =       ____________   Average Daily

Avg. Monthly Water           # of Family
Water Use per

Use  (from above)                  Members
Family Member

Calculate Average Monthly Water Bill  
X   $___________  =  $_____________

Avg. Monthly Water
Price/gal.
     Avg.  monthly water bill

Use (from above)
Handout  2:  ROLE CARDS
(Duplicate 1 sheet for each group of 4, using different colors for each group. Cut apart.)
Gardener:  You grew up on a farm and you miss the rural life. About the only way your spouse convinced you to live in the city was by promising to buy a house with a large yard so that you could garden. Your garden is magnificent, and you love every minute you spend in it. Your hard work pays off, too, in the many ribbons and prizes you have won for your fruits and vegetables, and your flowers are the pride of the whole neighborhood. You currently use about 12,000 gallons of water per month.  

Car Nut:  Your family sometimes thinks you love your three cars more than you love them. You spend hours working on the cars, and you wash each one carefully at least once a week—more than that if the cars get dirty from dust and rain. You could probably build a garage, but then people driving by could not admire your collection. Besides, when you park the cars in the front, they cover the dry spots in your lawn. You currently use about 8,000 gallons of water per month. 

Young Parent:  Triplets were a bit of a surprise, but at least life is never dull. Of course it's never quiet, either, and the toilet must flush a million times a day. You thought the washing machine would run less often as the kids got older, but instead it seems they've found better ways to get dirty. They love the wading pool in the back yard, and emptying the little pool every evening does provide water for one part of the yard. You wish the kids hadn't learned to turn on the hose, though; that's the second time this week you've come home to discover that the alley behind the house is a mud pit because they let the water run all day. You currently use about 9,000 gallons of water per month.

Busy Executive:  You moved into the upscale apartment because each unit has a whirlpool hot tub on the deck. With your bad back and stressful job, it's a luxury you've become addicted to. You have a standing agreement with the manager of the apartments that you'll call him on the day before you return home from your weekly business trip. He refills the hot tub and turns on the heat, and you look forward to three relaxing evenings before you take off on your next trip. You can sit on your deck and watch people going into the health club down the block. You could use the health club, too, but you sleep well when you go directly to bed from your hot tub. You currently use about 2,000 gallons of water per month. 

Handout 3

Directions: You have been assigned a role as a Gardener, Car Nut, Young Parent, or Busy Execu​tive. Your community faces a drought. From the standpoint of the person in your role, how would you respond to each new policy listed below? (Hint: use your calculator. How would each policy change your monthly bill?)

NEW WATER POLICIES

Your Role: ____________________
                               Current water bill = $15 - $25/month
	Policy
	Would your water usage change?  Yes/No

Increase / Decrease?
	What substitutions would you be likely to make?
	Would this policy change your water bill?   Yes/No

Increase / Decrease?

	The mayor asks everyone to conserve water.
	
	
	

	The city changes all water bills to flat fee of $10/mo.
	
	
	

	The city changes all water bills to flat fee of $50/mo.
	
	
	

	Water charges raised from $.0025/gal. to $.005/gal. used
	
	
	

	Water charges raised to $.01/gal. used


	
	
	


Handout 4:  Assessment
Since the late 20th century, the city of Los Angeles has suffered from water-shortage problems. Read through the list of facts below and answer the questions that follow.  Suggest a solution to the water problem in Los Angeles—one that does not arbitrarily limit the amount of water any person uses, but creates incentives for individuals to use less water voluntarily.

Fact List

· Eighty to 90 percent of all water used is used in agriculture.

· If 5 percent of the water now used in farming were transferred to cities, there would be enough water for western U.S. cities for the next 25 years.

· Crops like sugar cane, alfalfa, and fruit require farmers to use great amounts of water, but farmers who can get water at low prices prefer to grow such crops because they bring higher prices than other crops.

· Crops like safflower bring lower prices but use much less water.

· Some farmers grow rice in southern California. Southern California is extremely arid (some people would call it a desert), and water there evaporates rapidly. Rice grows in paddies that the farmers flood with water from huge irrigation canals.

· Typical crop irrigation projects are less than 50 percent efficient. In other words, more than half of the water used for crop irrigation runs off or evaporates.

· About one third of the water pumped into irrigation ditches soaks into the ground or evaporates. Lining irrigation canals with cement and covering ditches with plastic reduces these losses. Evaporation also can be reduced by installing drip irrigation, which delivers water directly to each plant through tiny hoses.

· Typically, farmers in the United States pay one fifth of the true cost of irrigating their crops with water from federal water projects. (The rest is subsidized—paid for by the government.) Water is thus relatively inexpensive for farmers.
· Agricultural economist Del Gardner did a study showing that a 10 percent increase in the price of water would cause farmers to use 6.5 percent less water; the price increase would prompt them to switch to better irrigation technology and/or grow crops that use less water.
·  In the early 1980s, people in Los Angeles paid an average of $250/acre-foot of water, while farmers in the surrounding area paid $10/acre-foot
· Average water savings from conservation measures in households:
	Conservation Measure
	Savings in gallons/Person/Day

	Low-flush toilet
	10.3

	High-efficiency clothes washer
	5.0

	Low-flow showerhead
	2.8

	Low-flow faucets
	0.1

	High-efficiency dishwasher
	0.3

	Repairing leaks
	5.5


http://www.drinktap.org/consumerdnn/Home/WaterInformation/Conservation/WaterUseStatistics/tabid/85/Default.aspx 
· Assume that the average daily household water use is about 350 gallons. If a family adopted all of these water-saving measures, their use would drop to about 245 gal./day.

Questions:

1. Who uses more water: farmers or Los Angeles residents?
2. From the information on the Fact List, what changes in water use could Los Angeles residents make? What changes could farmers make?
3. Which changes are most likely to have a significant impact on the water shortage problem?
4. Why haven't farmers made these changes? What might make them more willing to do so?
5. Propose a solution to water shortages in Los Angeles that does not involve restrictions on the amount of water individuals in southern California may use.
Answer guide:
1. Who uses more water, farmers or Los Angeles residents? (Individually and collectively, farmers use much more water than Los Angeles residents.)
2. From the Fact List, what changes in water use could Los Angeles resi​dents make? What changes could farmers make? (Los Angeles residents could turn off faucets instead of letting the water run during household tasks; they could reduce lawn watering or reduce the sizes of their lawns; they could go to the car wash instead of using the hose; they could sweep their sidewalks instead of washing them, etc. Farmers could switch to crops needing less water; they could line and cover their irrigation canals and ditches; and they could install drip irrigation systems.)
3. Which changes are most likely to have a significant impact on the water shortage? (Changes made by farmers have a greater potential to reduce water use significantly because they use so much more water than L.A. residents.)
4. Why haven't farmers made these changes? What might make them more willing to do so? (Farmers have not made the changes because they are very costly and because farmers pay so little for water. If water were more expensive, the law of demand says farmers would use less. A farmer looking at more expensive water might be willing to pay the cost of lining irrigation canals, for example. As long as water is cheap, the farmer has no incentive to do so.)
5. Propose a solution to water shortages in Los Angeles that does not in​volve restrictions on the amount of water individuals in Southern Califor​nia may use. (Raising the price of water—to farmers and to city resi​dents—would cause individuals to consider their options and choose the best way to reduce their water usage. Some would make bigger reductions than others, but overall, less water would be used. 
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