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From The Mountains

To The

Have you ever stopped to consider that the
water you used for your shower this morning
may have been used by your great-great-great-
grandmother to wash her clothes two hundred
years ago? Or, some dinosaur may have walked
in the same molecules of water which you used
tobrushyour teeth?

Every molecule of water that was present when
the earth was formed is still present today in
one form or another. It may be frozen in ice,
suspended in a gaseous state in the atmosphere
or it may be in liquid form as in the river which
runs through your region.

The water, air and land which support life on
the planet Earth have all been here since the
beginning and are all essential to our survival.
As citizens of the world, we do not have a good
history of managing our environment well - we
have taken our resources for granted and have
often abused the resources which we inherited.

The good news is that we are becoming aware of
past misuses and are beginning to change -
slowly, maybe, but changing still. There is still
much to be done and there is much that we can do.

Travelling Along The
Eco River

This journey with the Eco River is a voyage
which will take us through our Canadian
neighbourhoods by following molecules of water
from high in the mountains to the ocean below.

The journey will illustrate the interdependenceof

all parts of our ecosystemand show how we

ea

cannot divide our environmeht intodistinct
areas for study because air, water, land, plants
and animal life are all interrelated.

What Can You Do?

As we travel with the river from the mountain to
the ocean, we will discover that there are many
things we can all do to promote positive changes
in the world around us. There are activities you
can do alone, with a group, around your school,
and in your community. And there are activities
that you can do with your family. And when you
complete these activities you will have begun
your own journey - a journey in environmental
citizenship.

What is Environmental
Citizenship?

Environmental Citizenship is a personal
commitment to learning more about the
environment and to taking responsible
environmental action. Environmental
Citizenship encourages individuals,
communities and organizations to think about
the environmental rights and responsibilities we
all have as residents of planet Earth.
Environmental Citizenship means caring for the
Earth and caring for Canada.

one



etting Out

The journey with our river molecules:be
warm April morning high on Grand Mot
The energy from the sun’s rays mel
and frees the molecules to trickle i
below and join Eco River.

[ —
Y Y

Y VESTIGATE
YOUR Locar,
Some of these molecules have been down 4 N

NV 'ME
Eco River before. They know that sectio aNY¥ ll“’l\ Nl]iN T
the journey ahead may be perilous. There
be many side trips - they will be taken into
water and wastewater treatment facilitie
farmers’ irrigation systems, become part of “=

more rai.nrfa_u than ﬂatlands?

ALL THE RIVERS RUN -~
INTO THE SEA... WHY DON'T
THE OCEANS OVERFLOW?

When we think about the water cycle, Study the diagram of the water cycle
we often forget the importance of the  and note the number of functions

Record the Precipitation in your
local region over two-week
Period. Check with Environment
Canada weathey offices, newspa-
pers, weather forecasts. What is
the average rainfall? What was

atmosphere and the role it plays in which occur in the atmosphere - and the record for most/least rainfayp
distributing water around the earth. don’t forget the winds which carry The amount of raing . “
The water molecules which travel with  clouds all around the earth. Now, in aregion quite oﬁ;ﬂdwhmh falls

the river from the mountain to the explain in your own words the story of upon the location of PNy epend.s

ocean had to get to the mountain one water molecule’s journey to the landforms like m graphical

ountains, Is thig g
you live? Draw a map

of your area expiaj
Plaining w;
get the weather you do, hyyou

some way. They did not travel up the  top of the mountain.
river because water does not flow
uphill.

Weather Patterns affect the kindsg

of plants anq animals which
inhabit a region. What kinds of

1274/




o s ~ The
industrial waste, travel through narrow pipes w t | C I
and sewers, and wash over many of your bodies. v "a e r b yc e

Some will be drawn into the atmosphere and be

carried by winds to other parts of the earth
This rmght not be an easy ride.

On the other hand; there will be peaceful and
uneventful cruises through wilderness areas,
parks and other protected regions - places
where they can count on no pollutants from
humans being dumped among them, they will
not be dragged through pipes, and they will flow
close to wild animals and plants by the shores.

A numpber of molecules will not make it all the
way to the ocean this trip - they will seep down-
ward from the earth’s surface to become part of
the groundwater, or they will evaporate into the
atmosphere. Either way, they remain part of the
water cycle, or: hydrologic cycle, which has been
in constant motion since the earth was formed.

conhnue the cycle comes from the sun.

Selar
Energy

Zone of
Saturation

Evaporation - As water is heated Transpiration - Water vapour is
by the sun, its surface molecules released from plant leaves through
me sufficiently energized to a process called transpiration.
evaporate and rise in ) Each day a plant is capable of
transpiring 8 to 10 times as much
water as it can hold.

10 jnere:
e a',‘,1;90‘:‘;?

Water table - The water table marks
the change between the zone of
saturation, whepre’all the,sps

Precipitati
the water fal in,-SI
depending on the surrour
temperature.

'entua.lly ta.kmg ‘watersback
“to the ocea.n

In.tﬂtration Surface water” t
moves downward or mfﬂtra‘c.e&-
through: cracks, joints and pores in
soil and rocks.



Cas ading fl‘hrough

As the water molecules continue d
Eco River speeds past and over snow-
rocks, cascading through woodlands to the
valley below, following a trail it carved through
the landscape long ago.

S{ands of spruce and pine line the shereline:
wildlife roams freely; overhead Canada-Geese fly
north to their nesting grounds; buds fé;j;_n on

trees; spring blossoms and wild plants pushu
through rich, damp earth. These forests and
wilderness areas form the habitat for a variety.
wild plants and animals.

WHY DO PEOPLE
PLANT TREES?

Did you know that trees remove
carbon dioxide from the atmosphere
and incorporate it into their biomass?
What do animals/humans do with
carbon dioxide? oxygen? Why is
there concern about the destruction
of the tropical rainforests? Did you
know that Canada has rainforests?
Research to find out where they
are located.

four



have Seen
Cang al a.ngxes, overhead,
underneath, and on the Surface,

As g 8roup exercise, differen;
ind.iViduals could taye the rojeg of
ioys Rewspaper Contributoypg
vh Eroup coy1gq bublisp

forest to you.
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through the forests and wildernes
brings them close to all kinds of ant
plants, birds and fish. ‘

Wildlife is important to Canadians. We allen
wildlife and nature from time to time, wheth

A number of Canada’s native people appreciat
the direct value of wildlife for food, clothing, ard.
hunting, while others get income from fishing
and trapping.

A healthy wildlife population tells us about

the health of our environment on which we
depend. For example, if our trees are dying, if
species of animals are disappearing, people are
alerted to action.

The two main threats to Canadian wildlife are

loss of habitats like forests and wetlands, and
environmental contamination.

SiX



BE A l?nnam)
10 WILDLIFE

« For more jnformation 'on ::ﬁmals
and their habitats, write 0
Canadian wildlife Service
Environment Canada
Ottawa, Ontario
K1A OH3
anadian W' ildlife
Fodarstion 1000 20 e o
Habitat 2000, ! o
' Canadians complets
::ill‘;lyifo:::bitat improvement

scl;ea!:::.ian wildlife Federation

2740 Queensview Drive
Ottawa, Ontario
K28 1A2
i for
« Write the World Wildlife Fund
suggestions about helping
wildlife. They have developed
on Lifeli school pro-
ration Lifeline, 2 :
g:m which involves young peo

« WritetheC

« Rais .
rainforest or contribute t0

« d oin or support 2 conservati

group in szch
com_m\mit-Y'
Write letters to differ
govemment-

« Involve your school.

. Raise money for envir
causes.
. Pickuproadsidelitter:

ent levels of

onmental

~ DV RNON?

Success Stories =~ WILDLIFE
Thanks to the work of wildlife
conservation groups and govern-

ments, efforts have been made to
help endangered wildlife.

Here are some examples of
“good news” stories:

The White Pelican was taken
off the endangered species list
in 1987. :

¢ The wood bison was down-
graded from endangered to
threatened in 1988.

¢ Over the next 5 years, 30

Peregrine Falcons a year are
being re-introduced to the
Bay of Fundy region. -

* Environmental and govern-

mental groups are helping to
conserve wetlands and
waterfowl habitats.

* Canada and other countries

are banning the import of
ivory to help protect the
" African elephant from being
killed for its tusks.




The water molecules now travelling-wi
Eco River have at one time probably flow:
through the same water supply thatis-clos
to where you live. If you live near a major city
in Canada, chances are there is a major wate
body nearby. Water is a fundamental partof
our history.

11t Livme

HOW MANY WORDS ARE IN
ENVIRONMENT ?

Working alone or with a partner, see
how many words of three letters or
more that you can make from the word
environment.

Set yourself a time limit. Have someone
check your list for accuracy and
spelling. Deduct one point if you

make a mistale.

ALPHABET WILDLIFE

Beginning with the letter A and working
your way through the alphabet, list a
wild animal for each.

Do the same for plant life.

elght
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CODED MESSAGE. |

; ‘Decod"e:zt}ie‘ eRT e L
using the lei:’:;«l;o::ln s mes age be:'l‘b:wr .  the water :used'iixim average
‘ number ¢0d¢ provided.: + | Canadian household, approximately
G 45% goes for toilet flushing, 30% for

E IR - ‘bathing,andghowering, 20% for
R ] and 5% for drinking and.-

15,13,25,26,17 B v et clecle @
13,25,26,17,23,13,22,15,13,16,6,7 ~ @ o b entages.

18.96.16.26.12.15.13.10 ae e G , o
,26,1 6’26’ 12,15,13,10,14,26;11 : : . he average Canadian uscs
i RN, S . 840 litres per day, calculate how
‘youch water your family uses for
each of the above. .

26,10  6,20,23,9,16 20, 15,18,23.22,26,13.4 -
ERERE L  ¢. How is water priced inyour
“ munity? Do youuse meters to
. determine how much each house-
" ‘holdis charged or is there a flat
ratewhich everyone paysno
matter how much water is.con-
. sumed? Why isita good idea to
“ price water? Which method will
“control water waste best, a flat
" rateora metered system?

com-

26’,13;8,23,_17452,515,1 6131

B)

&, The average household uses

. 25,0000 8,000 litres of water
- permonth. Today, the cost to this
nousehold for 35,000 litres of

- water varies from $11.35a
month in Quebec to $34.88 in

: Manitoba. What is the yearly dif-

* ference between these two
provinces? (Why do you think

‘there is such a difference in
rates?)

91015 3,6,16,15,17 396,10,15,7,24 6151

- 26,1610

15,8,8,26,18,26,15,13,16, 704

e. Check your family’s water bills
“* for the-past.year. What was the
total volume of water used? How
much was used each month?

20

o pow does this compare with

H 1 Find the amount
ased in your house

N
13-
s T :
10 16
Sy 0 2
24 12

Make up your owrinessage for a riend



collecting water molecules. Some & .
cules seep into the ground and join the ground-

water underneath the earth’s surface. It might
be a long time before these molecules réjoi
others because groundwater moves sl
anywhere from a few millimetres to 1"
2 kilometres each year. ‘

Did you know that two thirds of the world’s _
fresh water is found underground? Ove ‘
million Canadians depend on this groundwatér
supply for their drinking water, which is re-
plenished by the rainfall seeping down to the
water table.
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Some of the slower-moving molecules find
selves drifting off to very still water areas w
tall‘reeds and little movement hold them f
periods of time. The river may pass them%}»
completely and they may become part of (agr;lall
ecosystem all to themselves. This is just one
example of a wetland.

ten-use the great out-
e to advertise their

B

Is the ad related:to the product!
Do you think there should bea™
connection?
o Why is this picture used? Does it
attract people? Explain.

, hig B
VETLANDS

b
Think Time: Why should we protect
gnd conserve wetlands? Can you
imagine living without wildlife?
Brainstorm with your team. Why is
wildlife important?

Create your own advertisement.

1. Choose or design a product.
Advertise your product to show
how it is used.

2. Create an advertisement using
wildlife, but relate it to a product
or service that actually has some

connection with the environ-
ment.

3. Design a product that is benefi-
cial to the environment and
advertise it to catch people’s
attention.

4. Design anad around a threatened
plant or animal. Your ad should

stress the importance of this ani-

mal to our way of life.

twelve
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How Yyou CAN
PRrOTEC] ‘
WETLANDS

ou

bu
help cle
area?

s6m a
help. Des‘f;ogam
gton OF 1tte

anup 2

Wetlands are glso known g¢ fens,
Swampg, harshes op bogs - 8rasgy
areas periodicaﬂy Covered with
shallow Waters. They DProvide g
home gng breeding &round fop
many plantg and animg]g that are
Unable to Survive anywhere else in
the worlq, However, Mmany Dbeople
See them only ag breeding grounds

Such ag J‘.ndustr:y, Settlement and
farmerg’ Desticideg.

The Wetlands are g habijtgt for
nany

thirteen



JIVHOL KON

WATER TREATMENT
Process

Most Canadians are served by a
public water supply system. The
water we drink is usually obtained
from either rivers, lakes, reser-
voirs or groundwater. Because the
water is often polluted and unsafe,
" the water supply must first pass
gh a treatment process.

ally the first step is aera-

on, in which water is sprayed

into the air to release trapped

gases and to absorb oxygen for

better taste.

2. Next, a chemical such as alum
is used to help remove dirt
from the water.

3. As the alum dissolves it forms
____ rmcles (called

town will travel along the histort
which was constructed 125 year:

by the Canadian Parks Service. The
thing about this side trip through th
that some droplets of water are
sloshed up on the decks

of boats, so they get to

travel uphill, through

the locks system.

Other molecules familiar with this journey
themselves. They know that in Smalltown t
is a water purification plant and a wastews er
treatment plant. Chances are they will have
stories to tell when they find their way back to
the river. The ones who get drawn into Small-

town’s water supply will probably have to wash 5. The clear water above the layer
, : floc then flows to the filtra-
someone’s body, become of
y part of a glaSS of water, tion basin. Here the water

be flushed down a toilet, or just trickle waste- passes through layers of fine

fully down a drain into the sewer and have to be sand, gravel and charcoal to re-

treated anyway. move any remaining impurities.

6. Then a disinfectant, usually

chlorine, is added to kill the
bacteria that has not been re-
moved by the treatment
process.

Now the water is ready to enter

Aeration LR e . - . the public water supply, storage
Coagulation aea e T and distribution system.

Water s.lhatlon
Storage

Naruml
Fabncaieal . ‘ " . 13 _ IChiorination

Sedm\entahon

WATER TREATMENT PROCESS

To
users

Filiteced Water
Storage

Jourteen




They wonder why they need to be cleaned and ‘r()U I;F THE
" 4 4

treated because just downstream from Small- .
town the.re is a factory which spews untreated JU “GE
waste directly into the river. The pollutants from .
the waste bother them for miles afterward. || Can this problem be resolved? You
Thev really underst . | live in Smalltown, which is a one-
hViri’ o y i rstand why pec?ple do not like || industry town. Your parents and your

g downstream from these kinds of factories | friends’ parents work in this indus-

| try. Tests have shown that wastes
| being dumped into the river from this
| | plant are toxic enough to damage the
| water quality. Your beach has been
| closed. There are fewer fish to be
| caught and you dare not eat the ones
| | youdo catch. ,
|| 1. The government and the industry
are working together to clean this
up. The industry is trying to be en-
vironmentally responsible. (What
does that mean?)

| 2. The industry says its equipment is
old. It would be expensive to
replace it with technology to
eliminate pollution. It may be
more economical to close down and
move elsewhere.

| 3. Your family wants a clean envi-
ronment. They know the harm the
factory is doing and would like to
see it cleaned up, but they need
employment and they do not want
to leave their community.

| | 4. You and your classmates are
environmentally conscious.
You are worried about the long-
term effects of pollution and the
world you are inheriting, but you
do not want to give up your
standard of living or leave your
. friends.
| Organize a “mock” town meeting to
discuss this situation. Represent each
of the following at the meeting and
“present your problem. (As a good

and industries.

£eo Water
Treatment

Wastewater
Treatment

that live in the watep,

.If too much sewage is
;ln;o the Teceiving watep b,
o : }IJ);’O::SS of decomposiﬁon by
Cteria may use
u
the oxygen in the " e

organisms dje,

T : .

al:;ymd this problem, cities

o industries yge Wastewater
eatment plantg to remove ag

Many oxygen-de; i
possible. manding wastes o

e government representative

[l teen



tion, and this means a relatively clean tr
through the park.

Many is the time when they would have liked to
take a break from their watery travels to rest
awhile in the park. They have often observed
hikers backpacking along the trails. They have
floated by campers’ tents

at night. They are

fascinated by the number

of animals that come up to the

shores, creatures which they rarely
see in other parts of their travels,

such as moose, deer, osprey and bears.
Many molecules have been lucky enough to
have visited a beaver’s lodge which is built right
in the river.

PARKS

Just as the health of our wildlife popu- have education programs and
Iation tells us about the health of our learning centres for park visitors?
environment, national parks act as '

“measuring sticks” or controls to help  Why does a Park Warden test the

us see the extent and effects of pollu-  water quality? How do you think this
tion outside the parks. test is done? What type of activities
threaten the animals or plants in a

national park?
Why do you think it is necessary for P

the government to manage lands
and rivers? Why do national parks

SiXteen



National Parks of Canada

Ellesmere
isiand

‘ On a previous trip, two molecules had an inter-
\\ esting experience when they were caught up

) v briefly in a park interpreter’s dip net as she
‘ Q@ . . o
) northern ’ was explaining river life to a group of school

awyuitia - students. One molecule clung to the net for as
long as possible, trying to learn as much as
he could about the territory they were
flowing through, but off he slid, back to
join the others moving down-
stream. Another molecule
told a story of how he had
narrowly missed being
part of a Park Warden’s
water quality test! That
would have kept him out of
e . o circulation for awhile, and he
Grassiands  Lawrehce hated to think about what he

Terra
Nova

qum Cape Breton
&szrdk\ilqh\andS

isl 3\"?

filvejimikujik

A \stands . .
’ would have gone through being in
a test tube.
Year Year Park Area
National Park/Reserve (R) Agreement Established (km?)
18) Terra Nova, Newfoundland - 1957 399.2
19) Kejimkujik, Nova Scotia 1967 1974 . 3838
3) Yoho, British Columbi: Kouchibouguac, New Brunswick 1969 1979 238.8
4) Waterton Lakes, Alberta Pacific Rim, B.C. (R) 1970/87 - 499.6
5) Jasper, Alberta Forillon, Quebec 1970 1974 240.4
6) Elk Island, Alberta 3)--La Maurlcie Quebec 1970 1977 543.9
7) Mount Revelstoke, B.C. i 1971/78 - 1,877.8
8) St. Lawrence Islands, Ont. 1972 1976 22,015.0
9) Point Pelee, Ontario 1972 1976 4,765.6
10) Kootenay, British Columbia! 1972 1976 21,471.1
11) Wood Buffalo, Alta., N.W.T. 1970/73/78/83

1975/81/88

12} Prince Albert, Saskatchewan
13) Riding Mountain, Manitoba
14) Georgian Bay Islands, Ont.
15) Cape Breton Highlands, N.S.
16} Prince Edward Island, P.E.L.
17) Fundy, New Brunswick

1981

Year agreement refers to year of memorandum of understanding federal-provmcial agreement or land withdrawal.

Year established refers to year park was formally created by Order-In-Council, proclamation, or.
Tabulation prepared January 17, 1989, in consultation with Realty Servic

-Ant., v

Sevenreen




They feel important 1 ‘ :
them with respect and. they. ¢

from sliding and dancing on the:pa
canoeist or kayaker, to gliding past

preserved.

elighteen



Remember that we said the water molecules
would have a “relatively clean” trip through the
park? We say “relatively clean” because no
water in the natural environment is completely
clean. Airborne pollutants from industrial emis-
sions and automobile exhausts travel all around
the world in the atmosphere and fall as acid
rain and toxic rain. So make sure you do not
drink water straight from a stream, even in a
National Park. '

WORD SCRAMBLE

The scrambled words listed below
contain the names of creatures whose
species is endangered or threatened.
Can you identify them?

abgelu elhaw

apicenl

" aadnp

esa treot

agurco

levinyroe

Hineteen



The Trnp To

will take it through Ki
of flat farmland.

The farmers whose land is close to Eco
have come to rely on the river for wate
gate their crops because there is not mu
annual precipitation. While it is true that Camada

has more than its share of fresh water, this ‘ j’ < ’ *[
water is not equally distributed to all regi s l ()‘\ N v

Because some areas of Canada do not

tiful, farms go through periods of dro J
receive sufficient water to meet all of their

crops suffer.

the fields finds its way back to the river, it ofteq
carries traces of pesticides, chemical fertilizers

and large amounts of soil. If cattle are allowed However’ some membe;s of the commun- —
to trample the riverbank, the soil erosion is n“-y do not want this dam. They say it will
greatly increased. destroy the habitats of animals and plants,

and change the whole ecosystem forev-
er,. What do you think? List the types of
information you would want to gather
before you make any decisions. Who
woulid you contact to try and obtain infor-
mation on all sides of the issue?



Bigtown Has [~'=
’ .. (rARBAGE

Changed ' Drigyy,

Severa) communm.es
erica across N
| ooz s
In the ten years since our molecules were last . Eackx:,i.:;::ay » “Not In ol
down this route, there have been a lot of || NImBy,) g, ywish:wed
changes. They are surprised to be approaching your area?ard Slmilar
the city of Bigtown and find that the farmers’ €arbage
fields which used to surround Bigtown have all ty? (To thei::,y ‘;‘“‘
disappeared. New communities called 15 opposite to the
suburbs have taken up the land eir g:l';’:;"e woulq
where cows grazed and 2) @ tothe

vegetables used
to grow.

Even more surprising is the size of the landfill
site which collects the garbage from Bigtown.
It is enormous! Where did it all come from?

Talk about making mountains out of molehills! Rew location op

People who
your choicep

Can youthink of one negative thing Afthatrate; hows
that might happen if suddenly all willbe produced: ‘
manufacturers cut out excessive e byyouinayear? since yo
(exira) packaging right now? wereborn?

Problemsto Solve: y _d. Whatarefive effective wayswe._
1. Many municipalities are runningout . “~couldreducethevaolume of waste
of placesto dump their Fg;g‘r,bqg,e'.'—‘— " b. ——in ourdumps? ' —

weighs 90 kilograms, how many .-
cubic metres of solid waste are ™~ ¥

about 2 kilograms of solid waste a
p—— producedin your community in t W 8/1 tq 0/16

a. Theaverage Can:ddiuh Erod uces

- day.
’ aday?




Bigtown Has

wry

WORD SEARCH

This puzzle contains 31 words related
to the world around us. Can you find
them? They are listed vertically, hori-

Y

-OCONT ¥ W ded

Be Active

. Write letter toas

zontally, diagonally and backwards. - anufactupe ttore Mmanagey
0 expregs
b i your
The six letters which are left over spell : Pf:;s in steful Packag.-

an environmental word.

EVRESNOCNTIAR
LDERETTOAETCE

CIHABITATLIV

YSTEERTUUADI

CPALPSLORBRR

EOEOOLEZEOTIII

RSWPOCAOULBA

IEMPOGENSGTR

ROTLUGREENTEFTE

CROLNDNALTEW

RGEAGARBAGED

YBREATHWASTE
air garbage rain
acid global range
beluga green recycle
bird habitat reuse
breath nature river
compost otter tree
conserve ozone waste
cry planet water
den pollute weather

. c .
dispose power wetland ﬂ,al‘ea visioﬁs\e
\)
ecology tore® ﬁe"’gc‘n aéa“\e
3. PR
o
. B oosa® co®
The leftover letters spell? ____________ . pisP A0
* o;-e?"’

twenty two cov® ore?
ve



The Changing
Atmosphere At
- Bigtown

All molecules aren’t crazy about their journey
through Bigtown, a city with several industries
sending emissions into the air which contribute
to the smog hanging over the city. Both the
human population and the automobile popula-
tion seem to have doubled during the past ten
years and they all seem to be on the road at the
same time.

SPRER Y
LIy, ANO
ITicay, g, "“9 No
'Rs
Cup; &
656 ops 0:1»,,3, Smog
S
PZ:’a Yom ¢ ?d
’ )
Sovigs U ;:jlpollu,;
o 'y
Ig: “Amerig,
€ in ¢ © Arg

ATMOSPHERE

You (or your team) have 15 minutes.
See who can find the most four-letter
words in the word atmosphere. ——==~"""

twenty three



The Changmg

contact with any numberw(')f u
pollutants in the air. And there’s't
where they might go. Winds can b
one end. of the country to the other, ¢
‘their unpleasant cargo with them.

Mount St1. HELENS

On May 18, 1980, Mount St. Helens
erupted. On May 22, 1980, fine grey
ash from the volcano was scattered in
Atlantic Canada.

Where is Mount S$t. Helens? How far
did the ash travel?

What is significant about this
information in terms of environmental

tWo’”ty fﬂlll’ poliution?



Reflected back
to space

Re-radiated
Incoming out to space
solar

radiation

Heat radiated
ck from

face .
[ ]
Warmlng and
The main greenhouse gases are: i he G re e n h o u s e
1. Carbon dioxide (CO,) - emitted
through the burning of fossil fuels e c
such as coal, natural gas, oil and

wood. Driving your car, heating
your home, and most production

processes increase CO,.
4. Nifrous Oxide - is produced in the

2. Chlorofluorocarbons (CFCs) - used soil and water and acts as a
in the production of some plastic natural plant fertilizer. However, the
foam insulation and electronic burning of fossil fuels and wood,
equipment; contained in car air and the use of chemical fertilizers .
conditioners, refrigerators, spray have increased the amount of - oo
cans, and other products. CFCs nitrous oxide in the atmosphere. " SPhe . cal !
destroy ozone in the stratosphere One third of the nitrous oxide found  warming,and it is predicted that by
and account for 15%-20% of the in the atmosphere comes from the year 2050; global temperatures
increasing greenhouse effect. human sources. may rise from 1.5 to 4.5 degrees

3. Methane - a naturally occurring 5. Ozone - a natural gas which acts Ce!sms. This wgrmlng could have
greenhouse gas which has as a shield in the upper atmos- serious global impacts.
increased because of human phere to protect us from the sun’s
activities. harmful ultraviolet rays. In the lower

atmosphere, however, it is a major
component of urban smog and
comes mostly from automobile
exhaust and coal-buming plants.

What does “fossil” mean? Why are
these fuels called “fossil”? What
other kinds of fuels are there besides
fossil fuels?

twenty five



(the greenhouse effect] the deple
ozone layer and acid rain.

OZONE - RICH STRATOSPHERE
hl

Becavse ofthe Ozone
depletion more hormful £
Vitraviolet Rays reach | S 7
the Earth £from the Sun ) . R -

ozone layer and allow A moum‘s of gdrbuge
violet rays to reach the earth’s surface. + Small porfable fire extinguishers no
longer contain halogens, a chemical

product that destroys the ozone.
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e —
N
'HANGE
AUTOMOBILE
USE

oxides
Converted to

Sulphuric
Nitcic Ac?;d
= Teavel in Clouds

S
up to 1500 Km
from Sovrce

Sulphor Dioxid -
and Nitrogen Oxideés
eater At mosphere

Your group has been asked to
study the jmplications of
decreased automobile use in Dry Depositio
Canada and to make suggestions Smog from - E“df " tic;-l‘-r — :ﬂi‘;" Distant
for decreasing automobile use- Care > .' \‘ N Wt Deorition
LJ - -~ - LA
&::;\‘3 Leaching Fhrews Q.u,.opp " ‘-
comtim e ey et
2. What effect could jt have on the - » “ y %
global environment? Y ¥ v ; . "
5. How would it affect your To Water Body _ v ¥
family? (Brainstorm: Who To Water Body B water Bod
this decrease? d

4. What are your suggestions
ay we use

for changing the Wi

automobﬂes?
g. What would be the advantage if

your family bought 2 car with-
out air cnnditionlng?
6. How coulduuyiné a smaller car

help the envirOnment?

threatens forest
s, [T
waterfowl species(.’quahc species and

rwenty seven



ATMOS

jnform
organize 2 newslette!; t.oour
others about threats t0
atmosphere.

+ all .
nesearch the jmpact onsuch i,
| arts of the ecosystex™ o .
zrees, wildlife, groun::v {
i area.
jakes, etc: 1 your

active beforey RO =
start. Makes:::;en Check
ries are properly WH o ents
» gto! .
ugoodnews
« Lookfor

JIVIOCENY:

Hisroric SiTES
All across the country there are
over 100 Historic Sites which are
administered by the Canadian
Parks Service. They preserve, for
all of us, examples of Canadian

history. Maybe there is a historic
site in the area you live.
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Lowertown-
By-The-Sea

As Eco River moves through Bigtown the mole-
cules are happy to be heading to their favourite
vacation spot, Lowertown-By-The-Sea. They like
it here because they get a chance to move
through a clean environment before they flow
into the ocean, and also, they get to soak up a
bit of history. Part of the riv er flows by restored
buildings near the waterfront which has
become a National Historic Site. The port now
looks like the original harbour where the first
European settlers lived when they came
to Canada.

~
Compose a Poem
Make up limericks describing ho
people can help: :
“There once was a young man
~_

describe how you feel.

rwenty Hine



Lowertown-
By-The-Sea

Lowertown-By-The-Sea was not always a mole-
cule’s paradise. This seaside town formed
committees and began a cleanup campaign
fifteen years ago because the citizens realized
the value of a clean environment. Their fishing
industry was not as prosperous as it once was
so they concentrated on building a tourist at-
traction based on the beauty of their natural
surroundings. The tourist attractions which
they concentrated on and which now serve as a
model for other communities are:

¢ Bird and animal sanctuary

¢ Wetland preserve

¢ Reforestation site

¢ Treed streets

¢ Bicycle paths and hiking trails through
the countryside

. e . 0
e Community beautification programs 5 : Ur brochyre,
¢ Clean beaches " o rbage-Free Claggyo,,
. g - Compete y; th an ms;
- 56 Who can ppen €T class to

Produce the
amount of garbage, Regq east
Recycie, Reuge, uce,

t
hrougn classitied aqq or
® Sale insteaq of




Activities For You

To Do!
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To Do!

Citiz
Create an award for good environ-

mental citizenship.
Select an jndividual, company,
which has done

jndustry, etc.,
gomething positive for the

environment..

Write a letter to them

10cal paper commending
your area.

and to your
their

?retend y eal
pare? sh essage about an
environm gal issue-
Broaacast 3¢ in th ggro0™ as
yadio oF isio commerai™

Activities For You

are advyig;
doone " isin,
oors,,, 9 g DPeople to s:a
Yy in-

tant ¢
Cang, d‘;?:nad-i&ns B
vari so - Becayg
ety of welarge’ we ex e
ather condj:;erience a
ons, ¥
. For

Which

of

Conditiong oot 27

S are H-kelyr: Weather
0 ocecur

USe
an .
char anima)
acter,” g, as your «g .
r example, g
» “Spil
e



each)7
water re . den
ur
. p O ed
en youv::g nhave cnané
jce ho .
ot eC pmga
den vefor

Survey Tr ansportation
in Your Community

:’:l.ld out how many adults in Yyour
1ghbourhood ride bicycles to
work. Find out Why they do or

Whov uses public transit? car
12001.8? walks? Present your
indings to the class,

Be a Politician

What legislation would you enact
to bring about changes in our

* environment? If there was one

thing you could change, what
would it be? How would you

change it?



Activities For You

To Do?

and ada that are
endangered se jnclude the
follow} rose, S

wolverine ifi ] -
der, easte powhed

whale, db- nce pelugd whale,
pacific 8 , eastera cougar,
gea otter, couver a
marmob. ere are hers.

threatened e from
canadian® dlife Service
B vironment da,
ottawad, C ,K1A OHS3.

. y does pecies © wildlif
pecome . ered

. From th o threat.ened and

ample foF y T gearch.
out what fo e having the
most jmpact 0B jval.

ing done t0 gave this

species ¢ actio’ can you

take an at ywould ou recom
mend t0 other s?

+ Intervi al for its
viewpo

. Designd play to siustrate
your research-
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AsK Yourself a

Rest
aur
Id.entify wasteant survey

the 1. pro
ast-food indus:i;ms caused by

Chart
the
such a restaurah;:h comes

Divide it i
i th Into the thre
ecyclable e groups:

idi, IB; .lodegr adable
1Sposable

What
woul
d you suggest t
o the

restaur
N ant t
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What
are four
your co: ways
mmuni that
the fast-fo '.ln-:lty can hel you and
ronmentauOd mdustry P make
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pout what
We Take for Granted

compare 2 day in your jife with
someone your agein an

#ind out how avyitis

Listy gamily’s use of water
for the first b of the
mo .  would you
givew if you had to©
the water?

. Inwhat oth ays ould your
1ife chang® i yo day were



Environmental Puzzles

CROSSWORD PUZZLE A

CROSSWORD PUZZLE A

Across
1. water in its frozen state
5. habitat for ducks and geese
8. the study of ecosystems
10. chlorofluorocarbons (abbreviation)
14. protective gas high in the atmosphere
15. what we breathe
16. Environment Canada (abbreviation)
17. we all benefit from wise water __.

18. cities use wastewater
plants to purify water.

Down
2. what we should do with used newspapers
3. its emissions pollute the atmosphere
6.. wall built to hold back water
7. not the kind of rain we want to fall
9. “allrivers flow to the 7 CROSSWORD PUZZLE B
11. chemical abbreviation for carbon dioxide Across
12. another name for garbage 2. we dispose of this in landfill sites
13. waterquality - 5. -Atmospheric Environment Service (abbreviation)
6. recyclable garbage used as natural
fertilizer
9. another name for poison
10. antonym for dirty
11. “every bit hurts”
CROSSWORD PUZZLE B 14. water molecules take a journeyor ______
: down Eco River

15. wilderness land set aside by government

16. it takes in carbon dioxide

Down
1. atreeisa
. methane is a natural

. if we reuse something we it

. to contaminate the environment

2

3

4. the name of our river

7

8. humans breathe out, plants
1

11. ajump by a deer
12. leaky septic can pollute the
groundwater

13." one method of travel for our water

molecules
thirty five



Abuse
Acid Rain
- Aquatic

Biodegradable
Biomass

Consumption

Disposable
Drought

Ecoss'stem
Ecology
Emissions
Fossil fuels
Groundwater
Habitat
Interdependence
Interrelated
Irrigate
Landfill
Percolate
Pesticides
Pollute

Purify

Recycle
Renewable

Sewage
Toxic
Vapour

Water Table

thirty SiX

J

Glossary

to use wrongly; mistreat
precipitation which is unnaturally acidic
living in or near water. .

can be readily’ de(:dmpbséd by bacteria
total quantity or weight. .

using up goods and resources

designed to be thrown away
period of dry weather '

interacting organisms in a habitat
science dealing with organisms and their environment .
substances discharged into the environment
fuels formed from plant and animal remains
water found underground

natural home of plant or animal

depending on each other

connected or related to each other °

to supply with water using ditches, canals

a place where garbage fills up land

to filter down, as water through soil
chemicals for killing insects, weeds, etc.

to make unclean or impure

to clean

to use again , !
to be restored to original state

waste carried off by sewer systems
poisonous

gas formed by heating a solid or liquid

top level of groundWater
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Puzzle Solutions

CROSSWORD PUZZLE A CROSSWORD PUZZLE B
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510173

Word Scramble: Beluga Whale, Pelican, Panda, Sea Otter, Blue Whale, Elephant, Condor, Cougar, Wolverine
Word Search:  Litter

Coded Messages: A: Environmental Citizenship is about becoming informed .
and getting involved. . th | rty SEeVven
B: Use water wisely and efficiently — it’s good for the
environment and saves money! ‘



~ Activity Book: Student Evaluation

NAME ' ' GRADE
SCHOOL TEACHER _
ADDRESS

1. How much did you enjoy using this activity book? (Please ’cir'cle' the appropriate number.)
1 2 3 4 5
very much4 '  not much
2. What activities did you enjoy the most? ‘
page#

WN e

4.

3. What would have made this activity book more interesting for you?

1.

2.

3.

4. List 5 things you learned about the environment. (Put them in order of your own personal interest.)

T e

5.

5. If you were asked to design a book on the environment for students your age, what would you include?

1.

2
3
4.
5

thirty eight
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Activity Book: Teacher Evaluation

NAME GRADE(S)

SCHOOL NO. OF STUDENTS

1. To what extent have you used this activity book?

cover to cover

selectively

2. How suitable were the activities to your students’ grade level

beyond their capabilities

suitable

not challenging enough

3. What did you like about the activity book?
1.

2
3.
4

4. What did you not like about the activity book?
1.

2
3.
4

5. Do you have any general comments?

Thank you for taking the time to give us your comments. Please send them to:

“From the Mountains to the Sea”

Economics and Conservation Branch
Ecosystem Sciences and Evaluation Directorate
Environment Canada

Ottawa, Ontario

K1A OH3
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