WHERE'sS THAT ODOR?

This exercise lets students use their noses
as monitoring devices to determine the TARGET GRADE
source of odors introduced into the LEVEL

classroom atmosphere and to demonstrate

the importance of monitoring air pollution 4th - 5th (modifications for
K-3 included)

sources. For younger children, it shows
that the air carries odors and particulates Dur‘aTion

from one place to another. 40 minutes

CRITICAL OBJECTIVES VOCABULARY:

Ambient

Concentration

Recognize the importance of

environmental monitoring
Intensity

Recognize that this experiment Monitoring
serves as a model for how Odor detection threshold
monitoring is accomplished Odor recognition threshold

MATERIALS

placement of monitoring devices e 6 shallow plastic
containers with lids

Explain the purpose and

Recognize conflicting information Vanilla extract

Nail polish remover (use
Recognize the role citizens can type with strong odor)

play in environmental cleanup Food coloring (blue, red,
and yellow)

SKILLS Chalkboard or white-
board

Observing Chalk (white and one
other color) or markers

(2 colors)

Collecting and analyzing data
& yeing A A e
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Graphing

GUEST PRESENTERS

Guest presenters could include air quality engineers, environmental scientists,
EPA air quality monitoring specialists, or state or local air quality managers.

BACKGROUND

The Earth’s atmosphere is almost completely made up of invisible gaseous
substances. Most of the major air pollutants also are invisible, gaseous
substances that can adversely affect human health, as well as damage the
environment. Among the major ambient air pollutants that can endanger
public health are carbon monoxide, lead, nitrogen oxides, sulfur dioxide,
ozone, and particulate matter. (A table describing these pollutants, their
sources, and effects is included as a student handout.) To protect public
health and welfare, the EPA has set national emissions standards for these
pollutants. However, in order to prevent these and other potentially
dangerous air pollutants from reaching harmful levels, it is important to be
able to detect their presence and to identify where they come from.

This exercise allows students to use their ability to detect and recognize
odors as a model of an air monitoring device. Odor is the subjective
perception of the sense of smell (olfaction). Odor intensity refers to the
perceived strength of the odor stimulus. The minimum concentration
(threshold) of an odor that can be detected (smelled) and identified is
dependent primarily on the sensitivity of the olfactory cells, which vary
considerably, and the method of presenting the odor stimulus (such as flow
rate and purity). The odor detection threshold relates to the minimum
concentration required to perceive the existence of the stimulus. An odor
recognition threshold relates to the minimum concentration required to
identify the odor. Detection occurs at a lower concentration than
recognition. For example, the detection threshold for ammonia is about 17
parts per million (ppm) volume/volume, and the recognition threshold is 37
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Exercise 1E

ppm (v/v). Odor thresholds are statistical values determined by sampling
individuals in a given population.

WHAT 170 DO

BEFORE CLASS BEGINS

|. Mix the blue, red, and yellow food coloring to make a color that is similar
to the color of vanilla extract. (You may use any substance or combination
of substances to approximate the color of the vanilla, but they should create
as little odor as possible. The idea is to use this mixture as blanks or decoys
for the real vanilla extract.)

2. Put a small amount (just enough to cover the lid surface) of vanilla extract
into one of the container lids. (Sandwich-size containers with lids that have a
lip work best for this exercise.)

3. Put an equal amount of nail polish remover in another container lid.
4. Put equal amounts of a look-alike liquid in the remaining container’s lid.

5. Place the lids around the room and cover them by inverting the
containers over them.

6. On the chalk board, draw two maps (with white chalk) of the classroom,
one for charting time and the other for charting intensity. (Students will
have one worksheet for tracking both measures.)

WHEN CLASS BEGINS

|. Explain how determining what and where air pollutants come from
(monitoring) is an important part of protecting people and the environment.
Detection (what is there) of pollutants can be accomplished by different
kinds of monitoring devices (tools). A simple example of visual detection is
the dirt on the classroom window where pollutants have stuck to (or
deposited on) the glass. When you breathe, the hairs in your nose act like a
monitoring tool by filtering dust, and special cells (olfactory) in the back of
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the nose allow you to identify some chemicals in the air. Explain that because
monitoring tools are expensive and take longer to use than you have in class,
the students are going to use their noses to detect and identify air chemicals.
Instruct them to use their noses like scientists would use a monitoring device
to detect and estimate the strength (volume or intensity) of an odor and to
determine the source of that odor.

2. Explain that they will need to map the classroom to chart the results of the
experiment. Hand out the worksheets. Students will mark each student on
their worksheets while you place them on the map on the chalkboard (see
step 6, Before Class Begins).

3. When the maps are complete, briefly describe the experiment. Tell them
the idea is to record when they first smell an odor and to measure how
strong it is at various times. Go over the time and intensity (strength)

measurements and make sure everyone understands how to fill out his or her
worksheet. (Plan on taking extra time for the lower grades.)

4. Remove the covers from the sources throughout the room containing the
liquids. Leave the lids uncovered for 2 minutes. Announce the time every 30
seconds (for example, “A” on the worksheet would be T+30 seconds; “B”
would be T+60 seconds, and so on). Remind students to find their place on
their worksheet map and fill in the letter (time) and number (intensity) the
FIRST TIME they smell an odor. If they detect more than one odor, they
should fill in the letter (time) and number (intensity) the first time they smell
EACH odor.

5. At the end of two minutes, cover all the sources again.

6. Call on a number of students in different parts of the room. (If time
permits, let all students participate.) Have each, in turn, come forward and
mark their location (in colored chalk) on each of the maps on the board with
the time and intensity information they have recorded on their worksheet.

7. Lead a student discussion of the results of the experiment. Ask why some
students recorded stronger odors sooner than others. Did the odor move in
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one direction more than another? If so, what does that suggest about the
way pollutants move in the air? Did anyone detect more than one odor?
Where did the odor(s) come from? The students’ answers should point you
to the real sources. (If not, be prepared to point out the real sources and

explain how real scientists might use additional trials or put out more
monitors to be sure the results are accurate.)

8. Describe why it is necessary to determine where contaminants,
particularly invisible ones, are coming from (health effects, environmental
and ecological effects). Give some examples. Explain that if the contaminants
in the experiment had been harmful, finding out where they were coming
from would make it possible for their local officials and EPA to take steps
to remove them.

SUGGESTED EXTENSIONS (OPTIONAL)

Expand the discussion following the experiment by suggesting
variables (such as what if a door or window were opened? What if
there were more people in the room?) that could influence the path
and speed with which the odor moves. Encourage the students to
discuss the potential impact of these variables and, by extension, how
variables complicate the process of monitoring air pollution.

Ask the students how they might design a monitoring system that
could locate the worst source (that which releases the highest
volume) of a pollutant among multiple emission sources of the same
pollutant? Suggest that they use the classroom model to help structure
their thinking.

MODIFICATIONS FOR GRADES K - 3

Simplify the activity by spreading the children out in the classroom and using
one odor. Write everyone’s name on the chalkboard, with the names indi-
cating where each child is standing. Have the children close their eyes be-
fore releasing the odor, then raise their hands when they first smell it. Make
notes on who smelled the odor first, second, etc. Afterwards, discuss how
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the odor traveled around the room and how air, although it is invisible, can
carry odors and particles from place to place. Discuss how this might affect
air pollution. A small fan could be used to show how wind can carry pollut-
ants more quickly and in more than one direction.
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1 E‘ Student Handout 1

Finding Sources of Air Pollution

Major Man-Made Air Pollutants

POLLUTANT

DESCRIPTION

SOURCES

SIGNS/EFFECTS

Carbon monoxide
(CO)

Colorless, odorless gas

Vehicles burning gasoline

Indoor sources, including
kerosene, wood-burning,
natural gas, coal, or wood-
burning stoves and heaters

Headaches, reduced men-
tal alertness, death

Heart damage

Lead (Pb)

Metallic element

Vehicles burning leaded
gasoline

Metal refineries

Brain and kidney damage

Contaminated crops and
livestock

Nitrogen oxides (NOXx)

Gaseous compounds
made up of nitrogen and
oxygen

Vehicles

Power plants burning fossil
fuels

Coal-burning stoves

Lung damage

React in atmosphere to
form acid rain

Deteriorate buildings and
statues

Damage forests
Form ozone & other pollut-

Ozone (O3)

Gaseous pollutant

Vehicle exhaust and certain
other fumes

Formed from other air pollut-
ants in the presence of
sunlight

Lung damage

Eye irritation

Respiratory tract problems
Damages vegetation
smog

Particulate matter (PM)

Very small particles of
soot, dust or other mat-
ter, including tiny drop-
lets of liquids

Diesel engines
Power plants
Industries
Windblown dust
Wood stoves

Lung damage

Eye irritation

Damages crops
Reduces visibility
Discolors buildings and

Sulphur dioxide (SO,)

Gaseous compound
made up of sulphur and
oxygen

Coal-burning power plants
and industries

Coal-burning stoves
refineries

Eye irritation
Lung damage
Kills aquatic life

Reacts in atmosphere to
form acid rain

Damages forests

Deteriorates buildings and
statues
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Student Name: Date:

Front of Clgssroom

Bdck of Clalassroom

TIME INTENSITY
A=
1 No odor detected at all
B=
2 —— Begin to smell the odor
C=
3 L Odorisstrong
D=

E = 4 —L  Odor is very strong
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