


Activity - Air: Our Invisible Connection Crossword Puzzle

ACROSS

2. natural gas that contains hydrogen sulphide

7. organic chemicals that evaporate easily

9. a low lying area of perceptible pollution

11. scattering of a substance away from its
source

12. forms when nitrogen combines with
oxygen

DOWN

1. produced by incomplete combustion of
chemicals containing carbon

3. forms a protecting layer against ultraviolet
radiation

4. forms when sulphur combines with oxygen
in the air

5. worldwide increase in temperature caused
by human activities

6. the movement of molecules from an area of
higher concentration to one of lower
concentration as a result of fuel combustion

8. used by industrial and electrical generating
plants to reduce sulphur dioxide emissions

10. formed in the air when some chemicals
combine with water to form acids
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Find and circle these words in the square above:

Acid Rain

Airshed zone

Ambient air

Carbon dioxide

Carbon monoxide

Emission

Exhaust

Inversion

Nitrogen oxides

Ozone

Particulate

Pollution

Smog

Sulphur dioxide

Troposphere

VOC

Vehicles

Activity - Family Quiz and Goal Setting

Based on your results, set one goal your family can achieve to reduce your negative impact on
air quality.

Statement

1. We walk or ride a bike when traveling short
distances.

2. We wear extra clothing instead of turning up the
heat.

3. We have small campfires for cooking or comfort
rather than large, long-burning ones.

4. We turn off lights when we leave a room.

5. We use pump containers rather than aerosols for hair
or cleaning products.

6. We recycle or re-use materials.

7. We only warm up our car or let it idle for a few
minutes.

8. We keep our vehicles tuned up and regularly
maintained (tires properly inflated).

9. We use timers for outside lights, Christmas lights, car
plug-ins, etc.

10. We consider fuel efficiency or energy consumption
rating when purchasing a vehicle or large appliance.

11. We take short showers or use water-saver
showerheads.

12. We car pool or use public transit whenever possible
(to get to sports, lessons, etc.)

Points

Always NeverSometimes

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

2 1 0

Total Score

If you scored 16-24 points: You care about the air! Keep it up.

If you scored 10-15 points: You have some good air quality habits. Research some ways
you could improve air quality.

If you scored below 10 points: The Air: Our Invisible Connection poster gives suggestions on
how to start having a positive effect on air quality.
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START
Your family
sold the
SUV and just
bought a
Smart Car

You ask
your family
to drive you
3 blocks to
school - go
back to 19

There is no
public
transit

where you
live

Your father
just had his
car tuned

up

Your
family
replaced your
gas mower
with a push
mower

Your parents
burned all

of your
newspapers

in your
backyard

fire pit

Kites and Downdrafts Board Game

1 Roll die to see who goes first - highest 
goes first.

2 Go up and down kites from tail to
diamond shape.

3 To finish the game, you must throw the
exact number to land on the finish square.

4 The winner is the first player to land on the
finish square.

Rules

Congrats!
You can now

breathe
easy!

How can I
make a

difference?

Your
brother let

the car
warm up for
15 minutes

Your
mother

dried the
laundry on

a clothesline
-Move to 31

Your sister
used

aerosol hair
spray

Interesting Air Facts

• The atmosphere extends outwards from the Earth’s surface for
several hundred kilometers and is made up of four layers.The first
layer, called the troposphere, is where all the weather takes place and
is the only layer to support life.

• Air pollution from natural sources has been a feature of the earth for
millions of years.Volcanic smoke and dust, sand and dust storms and
wild fires are all sources of natural air pollution.

• The idea that polluted air can be harmful to humans dates back to the
Middle Ages. Direct evidence of bad effects from polluted air began to
accumulate after the first use of coal around the beginning of the fourteenth
century.

• One of the worst air pollution disasters occurred in London in December of
1952. Five days of stagnant and poor-quality air brought about by high pressure
weather systems caused between 3,500 and 4,000 deaths.

• In our day-to-day lives, each of us adds to air pollution. Nearly everything we do
and every product we buy creates some pollution.We all bear some responsibility
for reducing air pollution.

• In spite of the many improvements to the engines of vehicles, they are still the major
contributor to air pollution in Alberta. Exhaust fumes contain CO2, SO2, NOx and
particulate matter.A single engine gives off relatively small amounts of pollutants.
However, there are so many vehicles that the small amounts add up to a significant
pollution problem.

• The warming of the atmosphere by heat reflected back to Earth by gases in the upper
atmosphere is called the greenhouse effect. Many scientists have linked the increase in
atmospheric carbon dioxide with the rise in the earth’s temperature over the last century.

• Large amounts of CO2 have been released into the atmosphere by burning coal, oil, gas and
wood.This adds to the greenhouse gases in the atmosphere.

• A very small rise in the air temperature may have a very great change on Earth.A rise of 3oC
in average annual temperature would make the grain growing areas of southern Alberta and
Saskatchewan unsuitable for agriculture.

• Industries spend several billion dollars each year on pollution control and abatement.

• In an effort to control the concentration of air pollutants at ground level, some companies have
built smoke stacks up to 300 metres high.

• Air pollution causes rubber tires on automobiles to crack and become porous.

• It is estimated that a fleet of 500 SST jets over a period of years could increase the water
content of the stratosphere by 50 to 100%, which could result in a rise of average temperature
on the surface of the Earth by 0.2oC and could cause destruction of the stratospheric ozone.

Air Quality
Research Resources

Web sites

Fort Air Partnership: www.fortair.org

Members of the Fort Air Partnership:

• Alberta’s Industrial Heartland
Association:
www.industrialheartland.com

• Alberta Environment:
www.gov.ab.ca/env

• Capital Health:
www.capitalhealth.ca 

• Northeast Capital Industrial
Association:
www.ncia.ab.ca

• Clean Air Strategic Alliance:
www.casahome.org

• Clean Air Strategic Alliance
Data Warehouse:
www.casadata.org

Other Airsheds in Alberta:

• Lakeland Industry and
Community Association:
www.lica.ca

• Parkland Airshed Management Zone:
www.pamz.org

• Peace Airshed Zone:
www.pasza.ca

• Palliser Airshed Zone:
www.palliserairshed.ca

• West Central Airshed Society:
www.wcas.ca

• Wood Buffalo Environmental
Association:
www.wbea.org

Municipal Governments:

• Lamont County:
www.countylamont.ab.ca

• Strathcona County:
www.strathcona.ab.ca/Strathcona 

• Sturgeon County:
www.sturgeoncounty.ab.ca

• City of Fort Saskatchewan:
www.fortsask.ca

Provincial Government:

• Government of Alberta:
www.gov.ab.ca

• Alberta Environment:
www3.gov.ab.ca/env/

Federal Government:

• Canadian Environmental
Assessment Agency:
www.ceaa.gc.ca

• Environment Canada -
The Green Lane:
www.ec.gc.ca

• Environment Canada’s National
Pollutant Release Inventory:
www.ec.gc.ca/pdb/npri

• Health Canada - Healthy Environments
and Consumer Safety Branch - Health
and Air Quality:
www.hc-sc.gc.ca/hecs-sesc/air_quality

• Environmental Protection
Agency - USA:
www.epa.gov

Industry:

• Dow Canada:
www.dowcanada.com

• Canadian Chemical Producers’
Association:
www.ccpa.ca

• Canadian Petroleum Products Institute:
www.cppi.ca

Organizations - Environmental, Academic:

• Air and Waste Management
Association:
www.awma.org

• Alberta Environmental Law Centre:
www.elc.ab.ca

• Alberta Environmental Network:
www.aenweb.ca

• Climate Change Central:
www.climatechangecentral.com 

• Envirolink - The EnviroWeb:
www.envirolink.org

• Pembina Institute:
www.pembina.org

• Pollution Probe:
www.pollutionprobe.org

Publications
Fort Air Partnership reference binder
(can be found in junior high school libraries
and public libraries in the Fort Air Partnership
region)

Smog - Let’s Clear the Air
6-page brochure available from Environment
Canada at 1-800-668-6767

The Atmosphere -
Out of sight, out of mind
6-page brochure, available from Environment
Canada at 1-800-668-6767

Clean Air Strategy for Alberta -
To the Teacher
12-page booklet available from Clean Air
Strategy for Alberta (780) 427-9793

A Traveller’s Guide to Spaceship Earth -
Atmospheric Change and Personal Action
- Teacher’s Guide Grades 4-6
51-page guide available from Alberta
Environment at (780) 427-6310

Focus on Air Quality
6-page fact sheet available from Alberta
Environment at (780) 944-0313

industrial processes and fuel combustion (in vehicles, etc.) produce large quantities of
CO2, SO2 and NO2; in the air these chemicals dissolve in water droplets to form
acids; acid rain is harmful to the environment

designated district for the monitoring, analysis, reporting and making
recommendations for action on air quality

is determined by measuring the number and concentration of potentially harmful
substances in the air

outdoor air in the surrounding environment.

Glossary of Air Quality Terms
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2004 Comparison of Air Quality in different reqions in Alberta

Air Quality and
Human Health

With few exceptions, all living things depend on air.
A person breathes about 16 kg of air everyday.As a
comparison, we consume 0.7 kg of food and 1.4 kg to 2.3 kg
of water per day. Needless to say, the quality of the air
around us does have a significant impact on our health.

There are several reasons why outdoor air pollution is a
public health concern. First, many pollutants are
produced in populated areas where harm to human
health is most likely. Second, air pollutants can travel
great distances affecting large geographic areas and
human populations.Third, air pollution is an
inevitable part of modern life and the health effects
of many chemicals are still unknown. In the
interest of public health protection, it is vital that
we continue to seek knowledge on outdoor air
quality and its effects on human health.

It is now recognized that air pollution can
play a role in exacerbating heart and lung
diseases and contribute to the premature
death of those who are seriously ill.
Children, elderly, and people with asthma,
heart or lung disease are more
susceptible to air pollution.The health
effects of air pollution depend on the
toxicity of the pollutant, amount of
exposure (i.e., concentration and
time) and an individual’s
susceptibility.

If you are in good health, the
levels of air pollution normally
found in Alberta are unlikely
to result in any adverse health
effects. Occasionally, there
may be conditions such as
weather inversions, forest
fires or accidental release
of substances that result
in higher air pollution
levels. On these
occasions, some
people may
experience eye,
nose or throat
irritation,
coughing, or
may find
breathing
difficult.

Alberta’s Industrial Air Quality
Management System

Predictive Plume
Dispersion Modelling

Approvals, Inspections,
Abatement and

Enforcement

Ambient Air Quality
Objectives

Monitoring &
Reporting

Source Emission
Standards

Source
Emissions Ambient Air

Activity - Air: Our Invisible Connection Word Game

Directions: Using the clues given, fill in the blanks with the appropriate words.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Clues:

1. The _______________ is the lowest level of the Earth’s atmosphere and is the 

only layer to support life.

2. The ________ layer protects Earth’s surface from the Sun’s ultraviolet radiation.

3. Most of the smog is caused by the exhaust from _____________.

4. ____________________ is the worldwide increase in average temperatures.

5. The process of _____________ moves particles from areas of higher 

concentration to layers of lower concentration.

6. _______________________ is the condition of the air within
a particular area.

7. When certain chemicals in the air combine with water
in the air they form ________________.

8. Gases and particles released from smoke stacks
are referred to as __________.

9. _________________________ is a gas formed
from

incomplete combustion of carbon.

Mystery word:

A mystery word is formed within the brackets. Define it.

______________________________________________________________________

______________________________________________________________________

a way of describing our outdoor air quality. Each hour,Alberta Environment
calculates the Air Quality Index in a number of locations by converting the local
concentrations of carbon monoxide, fine particulate matter, nitrogen dioxide,
ground-level ozone and sulphur dioxide to an Air Quality Index number:

• a rating of 0 to 25 indicates good air quality.This is the best possible rating and
means there are no known harmful effects to human or environmental health.

• a rating of 26-50 is fair air quality, which means there is adequate protection
against harmful effects.

• a rating of 51-100 indicates poor air quality and not all aspects of the
environment are adequately protected from possible adverse effects.

• a rating of more than 100 is very poor air quality, which means continued high
readings could pose a risk to human health.

a reaction chamber into which exhaust gases from an automotive engine are passed
together with excess air so that carbon monoxide and hydrocarbon pollutants are
oxidized to form carbon dioxide and water

colourless, odourless gas; produced by incomplete combustion of chemicals
containing carbon (e.g., hydrocarbons); major source: motor vehicles 

chlorofluorocarbons; used in refrigerators, aerosol cans and fire extinguishers; these
chemicals move slowly from the lower atmosphere into the upper atmosphere where
they destroy the ozone

process in which molecules move from an area of higher concentration to one of
lower concentration

scattering of a substance away from its source

pollution released from sources such as industrial plants

greenhouse effect made greater by human activities, such as burning fossil fuels and
clearing land, that add greenhouse gases to the atmosphere

fine airborne ash produced by burning coal or other solid fuels

fuel formed from dead plants and animals; coal, oil, natural gas

increased average temperatures worldwide caused by the enhanced greenhouse effect

gases in earth’s atmosphere that trap the heat that forms when radiant energy from
the sun reaches earth’s surface; water vapour, carbon dioxide, methane, and nitrous
oxide are all greenhouse gases

colourless, odourless gas; at ground level, it’s a pollutant produced as a result of
industrial processes and the use of motor vehicles;

a meteorological phenomenon where temperature increases with height; a warm air
mass moving over a colder one can “shut off ” the convection effects, keeping the
cooler trapped air below; effect is general “stillness” of the air which traps dirty or
foggy air at the earth’s surface

any subject of importance about which people have strong, conflicting points of
view

keeping track of something for a specific purpose; certain compounds are monitored
in the environment to ensure they do not exceed safe levels

major air pollutants; forms when nitrogen combines with oxygen as a result of fuel
combustion; gives smog its characteristic brown colour; major source: motor
vehicles

colourless, odourless gas; high in the atmosphere, it forms a layer protecting Earth
from the Sun’s ultraviolet radiation; 15 to 50 km above Earth’s surface

tiny particles of solid or liquid suspended in the air; biggest human sources are
burning of fossil fuels in vehicles and power plants

(ppm)  measurement used to describe very small concentrations of chemicals; a
solution having a concentration of 1 ppm has one part of solute per million parts of
solution

measure of the concentration of hydrogen ions in a solution; most solutions have a
pH in the range of 0 to 14; 0 is very acid, 14 is very basic, and 7 is neutral

any change in the environment that produces a condition that is harmful to living
things

devices used by industrial and electrical generating plants to reduce sulfur dioxide
emissions

air pollution by a mixture of smoke and fog

natural gas that contains hydrogen sulfide

forms when sulphur combines with oxygen in the air; major air pollutant that forms
both smog and acid rain; major source: industrial processes

poisonous

how poisonous a substance is

this layer is nearest the surface of Earth and most “weather” occurs here. It extends
up from 8 to 12 km

acid rain:

airshed zone:

air quality:

ambient air:

air quality index:

catalytic converter:

carbon monoxide (CO):

CFCs:

diffusion:

dispersion:

emissions:

enhanced greenhouse effect:

fly ash:

fossil fuel:

global warming:

greenhouse gases:

ground level ozone:

inversion:

issue:

monitoring:

nitrogen oxides:

stratospheric ozone:

particulates:

parts per million:

pH:

pollution:

scrubbers:

smog:

sour gas:

sulphur dioxide (SO2):

toxic:

toxicity:

troposphere:



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d530a930f330c8306e57cb30818fbc307f3092884c308f305a3001753b50cf89e350cf5ea6308267004f4e9650306b62913048305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


