Can we dilute pollution until it doesn’t matter?

Goal:  

Understand that even though water may look clean, sometimes it is not clean enough to 

drink.

Objective:  
Students will measure “polluted” water into a series of beakers in order to see how 

dilution works, and then think about and answer questions about the cleanness of the 

water.

State Content Standards:  4thth Grade

	Science

Math


	Prediction

Kinesthetic

Finding percentage

Addition & Division
	Science Investigation & Experimentation

6.a  Differentiate between observations and inferences

6.c  Formulate and justify predictions

Earth Science

Math - Numbers Sense

 1.7  Write fractions, retell a fraction as a simple decimal

3.0  Solve problems by addition and division

	Math

Science
	Prediction

Kinesthetic

Observation

Critical thinking

Graph/Chart reading
	Number Sense

1.7 Write fractions represented by drawings

Science  

6.c  Formulate and justify predictions


Materials:
5  - 100 ml beakers, water, food coloring

Activities:
Introduction:  When water gets polluted, there are a number of ways to get it clean.  

Can you think of some? List them.
Do you think using only one method would work for all pollutants?    Why?  Why not?  Discuss.
We will experiment with one possible method, but keep in mind that the 

type of pollution makes a great deal of difference.

1) Tell students that we will pour 100 ml of water into the first beaker

2) Add red/blue food coloring until it is a dark color.  This represents polluted water.

3) Ask a student to come forward and take 10 ml from the first beaker and pour it into the second

4) Fill that beaker with clean water to the 100 ml mark

5) Ask the students to figure the dilution rate 1 – 10 or 10%

6) Ask the students if they would like to drink this water???

7) Repeat for beakers 3, 4, & 5 (1  - 100;  1 – 1000; 1 – 10,000)

8) Ask the same question each time

9) When beaker 4 or 5 is filled, some students may think it is clean enough to drink

10) Ask these question:  

a. If it looks clean, is it?

b. Perhaps it is clean enough to drink, but would that depend on how much pollutant is really there?

c. Would it depend on the kind of pollutant?  (Arsenic is allowed in drinking water at the rate of 10 PPB [parts per billion] today, but up until 2002 it was allowed at 50 PPB—we now know that arsenic at that level causes health problems even when we cannot taste it or see it.  California may soon move this to 5 PPB.)  Some pollutants are so strong in flavoring the water that they can be tasted in volumes of 1 PPB.  Some pollutants can now be detected at 1 PPT [parts per trillion]

Discussion:

Of course, no matter how “clean” water is, in order to use it for drinking (potable), today we want it to be disinfected through a water treatment plant, and that is what the Helix Water District does at the R.M. Levy Water Treatment Plant to make sure that your water is good tasting and fit to drink.  

Helix has a new process called ozonation, which is a superior disinfectant and does not create unwanted by-products like the older chlorine method of disinfecting water does.  

Do you think it is expensive to clean water?  

The dirtier the water the more expensive it is to clean.

Conclusion:

Because water is expensive to bring to San Diego and to clean, do you think it is important to be careful how we use water?

Conservation of water in this area is vital to allow us to have enough water to use now and in the future.

Follow up:
Beaker Worksheet [attached].



Have students make up ways of showing PPM; PPB; PPT



Example:  1 PPB is like looking for ONE marble in a football stadium filled 1.5 foot 

deep with marbles.



Try:  
One penny in ???? number of dollars




One inch in ???? number of miles

