Toric 3. CLEAN WATER — LIFE DEPENDS
ONIT!

Chapter 3(A): Are You Sure It's Good?

Purpose

To have students understand the concept of water quality,
how we measure water quality, and why we need to
maintain water quality.

Subject areas
Environmental Studies, Science, Social Studies, Language

Arts, Health

Procedure

1. Help the students focus on the topic of water quality
by asking some of the following questions:

*  What does water taste like?
* Do you think the water from your taps is good? Why? Who monitors it?
2. How do we measure water quality? What indicates if water quality is good or bad?

*  Point out that different uses of water need different water quality. For example, water can
be clean enough for swimming or irrigation, but it might not be clean enough for drinking.

*  Ask: Do we really need water of pure quality to flush our toilets?

3. Lead a class discussion: "We have an obligation to return water to streams, oceans, and lakes
as clean as possible and with the least waste."

*  Why is water quality important?

*  What is the responsibility of industry and business?
*  What can you do as an individual?

e What is your responsibility?
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Vocabulary

contaminate monitor sediments
desalinization pesticides stringent
herbicides sanitation toxic
irrigate

References

®m  Freshwater Series A-3: "Clean Water — Life Depends on It!"
® A Primer on Fresh Water: "How Good is It?"
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Student Information - 3(A)

TOPIC3. CLEAN WATER — LIFE DEPENDS
ON IT!

3(A): Are You Sure It's Good?

Is this good enough to drink?

Lucky you! It's holiday time and you and your family are
going on a vacation to Mexico (or Africa, or India, or
China, or Russia, or Asia). Pick a destination.

Whichever country is your destination, one of the first pieces of advice you will be
given is, "Whatever you do, don't drink the water!"

You will also be warned against eating any fruit or vegetable that can't be peeled. You
will not take water for granted again after this trip.

It's time to count your lucky stars. You live in one of the few countries in the world

where you can usually drink water straight from the tap and the water fountain in your
school.

What about water quality in Canada?

Because of Canada's stringent continually monitored and revised to

guidelines for good drinking water, we keep the water quality we depend

can be sure that water quality upon; and, we have to keep learning

guidelines are always being monitored about the new chemicals being added to

so that our health is being protected. At our water.

the same time, our water looks good,

tastes good, and is generally free from After your trip abroad you will

bad smells or colours. understand why people from other
countries envy us Canadians; we have

But, it's not easy being pure. Industries plenty of water and it is generally safe

and technologies are introducing new to use. A scary fact is that in developing

chemicals into our water supply every nations, 80% of diseases are water-

year. Therefore, water quality related!

guidelines have to be
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Student Information - 3(A)

Take a moment to think about this:

Officials estimate that every day throughout the world 34 000 deaths are caused by
contaminated water and poor sanitation — that equals 100 jumbo jets crashing
every day!

What do we mean by water quality?

"Water, water everywhere, but not a drop to drink." You've probably been swimming
in the ocean and tasted salt water. And you know that salt water doesn't taste good.
This doesn't have to mean the ocean is polluted; it might mean that the salt water
contains substances making it all right to swim in, but not to drink.

There is no single measure of water quality. Water that is used to irrigate fields may
not be suitable to drink; and water that you swim in is a different quality from that
needed for industrial use. Water samples are taken all the time to test the quality of
water, to see if it contains chemicals that make it unfit for drinking or pollutants that
make it unfit for swimming.

What affects water quality?

As mentioned earlier, it's not always easy to keep
our water pure. From the introduction of new
chemicals to natural causes, water quality can be
affected by many factors.

For example, moisture in the atmosphere collects
around dust, volcanic and natural gases, or any
substances in the air like lead and toxic chemicals,
and falls to the earth's surface as precipitation.

Runoff from land surfaces can drain into the water
supply carrying all kinds of substances. In farming
country this can mean animal wastes or fertilizer
and pesticides; in the cities, street debris and
chemicals end up in the water. One of the main problems in cities occurs after a storm
when wastes from dogs and cats are washed into our storm drains and end up in our
lakes and rivers. This is one reason why beaches near cities are closed after a major
storm. Wastes from industries, mining, and forestry can also affect the water quality.
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Student Information - 3(A)

We ordinary householders affect water quality as well. We dump many things down
our drains and into our toilets without thinking. Some of these substances are toxic,
and our treatment plants cannot remove them from the water. We have to remember
that everything we toss down the drain finds its way into the water system, and one of
these days, you or someone else will be drinking that same water after it has been
treated.

How do we measure water quality? -

Scientists collect samples of water and living organisms from a lake
or stream and analyse them in a laboratory with special
instruments. Some of their instruments are so exceptional, they can
detect one-thousandth of a teaspoon of salt in an Olympic-size
swimming pool.

Did you know?

On the prairies, irrigation is the largest consumer of water. Irrigation can affect the
quality of water because it runs back to the river, lake, or groundwater source
carrying sediments, fertilizer, herbicides, and pesticides.
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Learning Activities - 3(A)

TOPIC3. CLEAN WATER — LIFE DEPENDS
ON IT!

3(A): Are You Sure It's Good?

“ Activity 1 — Environmental Studies |

Many people in Canada buy bottled water to drink because they believe it is purer
than water from the tap. Tests by the Consumers' Association of Canada and other
organizations have found out that bottled water is no healthier than tap water and

in some cases is not as good.

Note: There is no law to enforce the limit of total bacteria in bottled water in

Canada.

Find out the results of tests done on brands of bottled water. Make a graph to
show the conclusions.

Find out about additives (chemicals added to our water supply) such as chlorine
and/or fluoride in the water.

*  Why are these additives used? Are they used in your drinking water? Why
or why not? (Some communities have voted against adding any chemicals to
their water supply.)

Contact your local municipality to find out the types and numbers of chemicals
that are monitored in your local drinking water; compare your results with the
chemicals that are tested in bottled water.
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Learning Activities - 3(A)

Activity 2 — Social Studies, Language Arts

Conduct some marketing research.

There are several models and types of water filters that fit on
taps and claim to filter out impurities from the water.

Visit a shop selling these. Investigate the costs and find out
how they work and how good they are.

Make up a report for your class explaining what water

filters do.

Include whether or not you recommend them and which model you consider the

best. Justify your choice.

Activity 3 — Research Skills, Science

Make a "still."

Your first task is to find out what
the word "distillation" means —
and then find out what a "still" is.
(You may learn that having a "still"
may be illegal — but that's not the
kind meant here.)

Go to your library and find a book
that tells you how to find and make
your own apparatus for distilling
water.

After you have a working model,
demonstrate distillation to the

class using a sample of water to
which you have added salt and a
little food colouring.

Explain the scientific process of
distillation.

In which situations does distillation
have a practical use as far as
drinking water is concerned?

Do you think this is an economical
way for countries without good
water supplies to produce their
own water from salt water, a
process called desalinization?
Explain.
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“ Activity 4 — Environmental Studies |

What do you think of the following?

Icebergs are made up of distilled and frozen
water. Some business people have suggested
that we can break off chunks of northern
icebergs and tow them down to the dry
California coast where they can be melted and
used to irrigate the farmland there.

Can this idea work? Be creative and prepare a
report about this project. Pretend you are one of
these business people trying to sell your idea to
others. Answer some of the following questions:

*  What are the benefits?

« How do you "break off a chunk?"

How will you tow this chunk?

»  What are some other questions/problems that others may ask you?
»  How will you answer these questions?

“ Activity 5 — Health |

e Inmost parts of Canada we can get »  Prepare a list of questions for your
our drinking water samples tested speaker beforehand about the
free by the provincial or territorial quality of drinking water in your
Department of Health. Invite a community.
speaker to explain this process to
your class.
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Activity 2 — Environmental Studies

What pollution are YOU responsible for?

*  Conduct surveys around your home, school and
community. Before you begin your survey, prepare a list
of questions to ask.

e Interview interested and concerned people. Find out how
we as individuals contribute to pollution and what we can
do about it. Remember, we all have to do our part.

»  Display the results of your survey with graphs, charts, and

posters.
“ Activity 3 — Social Studies, Art I

You hear a lot of talk these days about being "proactive," in other words, taking
responsibility and doing something about a problem before we have to react. Let's look at
an example.

Students at a school in Toronto were upset because fast food restaurants were
packaging their food in materials which were not friendly to the environment. The
students decided to do something about it.

They boycotted the restaurant — made signs and posters to get people's attention,

and wrote letters to the companies and to politicians. Their actions forced the
companies to use new kinds of wrappers for their food.

That is just one example of a group of people being proactive. There are lots of other ways
— and simpler things you could do. For example, look around the school and around
your own house.

e  Plan a campaign. What can you do to make your surroundings pollution-free?

»  Design posters, buttons, or bumper stickers to broadcast your message.
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“ Activity 4 — Social Studies I

Scenario: You know that a business or industry (dry-cleaning plant, pulp and paper mill,
mining operation, chemical plant, etc.) is polluting a nearby stream.

e  What can you and your class do?

*  Setup a step-by-step action plan.

“ Activity 5 — Environmental Studies I

In your information sheets you read about different ways we pollute our water supply by
dumping persistent and non-persistent pollutants, or with dredging, thermal discharge,
acid rain, etc.

e  Select one example of pollution that affects our water and research to find out
more about this kind of pollution.

*  Make a class presentation and clarify this pollution problem to others.

“ Activity 6 — Language Arts, Art I

Collect headlines about pollution and acid rain.

«  Start a bulletin board for clippings and news about water pollution, acid rain, and
the international efforts to fight the causes. Make your display interesting so that
people will want to look at it.

*  Examples of recent newspaper headlines:

e $90-million price tag attached to river cleanup
e Pollutants threaten nation's fresh water

e  When you have completed the display, write a report to present to the class about
what you have learned.
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“ Activity 7 — Science I

Can you boil away impurities?

You will need:

e a500-mL beaker to collect a speciman
e  amicroscope
»  two slides for the microscope
e ameans to boil your water sample
What to do:
»  Collect a sample of water from a * Do you think boiling removed all

pond, a brook, or a puddle. impurities from the water?
Justify your opinion.
»  Place a drop of the sample water
on one of the slides. Observe it *  Write up your findings.
under magnification.

»  Make notes of what you observe.

>  Boil some of the remainder of the
water sample for ten minutes.

»  Letit cool and place a drop of the
boiled water on the other glass
slide. Observe it carefully.

e Describe what has happened
to the water sample when it
was boiled.

“ Activity 8 — Language Arts I

In groups of two to four students, make up some "what if" questions for the rest of the class.
Each of your groups will make up four such situations and present them to the class for
discussion.

Whatif...?
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Option: Select one of the "what if" situations to role play or act out.
Sample situations:
*  What if you saw a neighbour pouring used car oil down a storm sewer?

*  What if you watched your neighbour (for the umpteenth time) allowing his Great
Dane to use your lawn for a bathroom without cleaning up?

*  What if you were with a wilderness camping group and you met a group leaving
garbage around?

*  What if you were at a town meeting where politicians wanted to spray your local
park with herbicides for weeds?

“ Activity 9 — Research: Geography, Science, Health I

In the developing world, it is estimated that between 13 million and 25 million people die
from diseases caused by unsanitary conditions. Many of these diseases are related to
unclean water.

*  Research one of the following
diseases and prepare a report on it:
diarrhoea, polio, typhoid, cholera,
leprosy, scabies, roundworm,
malaria, sleeping sickness, river
blindness, hookworm. Describe
the disease, what its effects are on
people, and explain how
unsanitary water helps spread the
disease.

or

*  Choose a country where you suspect the quality of water may not be as good as
Canada's. What kinds of diseases might you get there? What precautions should
you take to avoid disease? What shots will you need? How do you find out this
information? What are some of the diseases you can catch from contaminated
water?
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“ Activity 10 — Environmental Science I

In many parts of Canada, concerned citizens have organized groups to keep the
environment free from pollution. For example, some groups (or individuals) will
volunteer to keep a mile of highway free from litter, or students will adopt a ditch in their
community to keep clean.

Adopt a stream.

Why not organize your classmates (or community) to adopt a nearby body of water. Invite
people from the community into your class to help set it up. Get as many people involved

as you can.
“ Activity 11 — Language Arts I
What's wrong with this ad?

Mr. Mighty Does the Job for You!!

Tired of seeing the mess left in your sink after the day's grease, paint, suds, and food
remains have disappeared down your drain?

Have no fear! Mr. Mighty is here!
Myr. Mighty will rid your sink of all these ugly, leftover stains. Just spread Mr. Mighty

around your sink, rub gently, rinse with warm water, and voila! All that residue will
flow into your drain and out of your life!

Have you seen ads which make the same promises?

. Take a week to monitor ads on TV. Or look for ads in magazines. Are there
products similar to Mr. Mighty? Pick one and discuss what might be wrong with
the approach.

Note: Some products which claim to be excellent and safe to use for cleaning actually
are. Make sure your research is accurate

. Find alternate solutions to cleaning up without using chemicals.

. Create your own ad for a cleaning product.
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