


























Activities in

Environmental Science

These activities will hetp vou fultill requirements for carring

the Environmental Science merit badge.

How Does the Environment Affect

Living Things?

You have learned that the nonliving parts of the environment
have important effects on living things. In this experiment vou
will learn how light affects earthworms.

PROCEDURE

Step 1—Cut the shoe box lid in
half. Put half of the lid on the
shoe box so that it shades one
side of the box.

Step 2—Place a lamp next to
the middle of the shoebox, close
cnough that it shines on the
uncovered part of the box.

Step 3—DPlace 10 earthworms
on the centerline of the bottom
of the box so that the worms
are half in the dark and half in
the light.

Step 4—Observe the worms for
five minutes. Note their behavior
in vour notebook.

Step 5— When vour experiment is over, take the worms outside

and return them to the soil.
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OBSERVATIONS
1. What did the worms do at the beginning of the experiment?

2. How much time did the worms spend in the lighted part of
the box? In the shaded part of the box?

3. What nonliving environmental factor does the lamp represent?

CONCLUSIONS

An organism’s response to light is called phototropism. An
organisi that responds to light by noving toward it is said to
be positively phototropic. An organism that moves away {rom
light is negatively phototropic. Which type of response did vour
worms show? Why would earthworms react this wav to light?

An Ecosystem Study

Everv ecosystenm involves complicated interactions between

the environment and the organisms that live there. You have
learned about some of these interactions. In this project vou
will use this knowledge to study an ecosystem.

Locate a beach, pond, lake, forest, meadow, undeveloped
land, cr other natural area outdoors. Choose two outdoor study
areas that are ditferent from one another. For example, a torest
and a grassy meadow, or a sandy beach and scrub woedland,
or a desert and a wetland.
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Once vou have selected vour study areas, visit the sites
and write vour general observations in your notebook. Record
the types of ecosvstems, the weather, soil types, dominant spe-
cies, and the season.

After making general observations about your studv areas,
select ONE of the following two projects to complete require-
ment 4. Betore vou begin your ecosystem study, get permission
trom the landowner. Tell your parent or counselor the location
of vour study arca and when you are going to visit it.
Consider going with a buddy.

Study Plots Activity

PROCEDURE \ ,
Step 1—1In vour chosen study areas, il b e
identify the ecosystem types.

Step 2—Begin at one of the two ecosystems you have selected.
Using a yardstick, stakes, hammer, and a piece of string. mark
out a shape, such as a square, that contains 4 square yards
inside its boundaries. This is study plot 1.

Step 3—Sit beside plot 1. Begin vour study by writing in your
notebook information about all the nonliving factors around
vou. Note the date, time of day, temperature, and whether

it is sunny or cloudy, windy or calm, rainy or dry. If any of
these factors change as you observe the plot, make note of the
change. Note also whether the plot is flat or on a slope.

Step 4—Next, look at the living things in the plot. If vou can see
any nonplant species (fungi, insects, birds, ete.), note their com-
mon names or draw pictures in your notebook for later identifi-
cation. Identity all the different plants you see. Use a field guide
to identify each species by name, or make a drawing of each in
vour notebook. Use a magnifying glass, it needed, to see the fea-
tres of each plant and nonplant species.

Step b—Lstimate how much space each plant species occupies
in the plot. For example, in a grassy meadow, one species of
grass might occupy cbout 90 percent (nine-tenths) of the

space in the plot. Record this estimate next to the name of
each species in your notebook.
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Step 6—Using a vardstick, measure the height range of identi-
fied plant species and add the data to your notes. Use these
measurements to draw a side view of your studv plot. Try to
draw the plants to scale. (See the illustration shown here,)

Step 7—Go 1o the second ecosystem. Repeat steps 1 through 6
for plot 2.
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Side view of a study plot

OBSERVATIONS

1. How many nonplant species did you identify in each studyv
plot! How many plant species?

2. What was the ditference between the number of nonplant
and plant species in the study plots?

e

- Whica plot was more biodiverse?

4. What il any, species did you find in both plots?

Nature Study Activity

In this activity, you will make three visits to cach of the two
study areas, staving tor at least 20 minutes each time to observe
the living and nonliving parts of the ecosvstem. Your results
will var depending upon when vou choose to observe the
area. Your visits must be spread out enough that vour observa-
tions show differences between your visits.
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PROCEDURE

Step 1—Decide on vour schedule for visiting each of the
study areas. Make sure your parent or counselor agrees with
your plan.

Step 2—On your first visit, arrive quietly, making as little

noise as possible. Find a good place to observe wildlife. Make
yourself comfortable and have your notebook and pen or pen-
cil handyv. Note the date, time of day, temperature, and other
information such as whether it is windy, calm, sunny, cloudy,
rainy, or dry. Note whether your study area is flat or on a slope.
Draw a small map of the area in your notebook, showing how
it looks from where you are sitting.

Step 3—Once you are settled and have noted the environ-
mental conditions, begin your observation period. Identify any
plants you see {by using field guides or by drawing them in
your notebook for later identification). Note the stage of life
cycle for each plant species—that is, look for buds, leaves,
flowers, seeds, and so on. Record these data in your notebook.

Step 4—Each time vou see another species, write down its
common name and describe its appearance or behavior. If you
do not know the its common name, make a drawing of it and
note its size and color so that you can identify it later. If you
have a camera (one that takes photographs quietly!), you may
take photographs.

Step 5—Note and describe any sounds you hear. If you have a
battery-operated tape recorder, turn it on and let it run for the
20-minute observation period. When an animal makes a sound,
note the time in your notebook so that you can identify the
taped sound later.

Step 6—1If you have binoculars, try to
identify nonplant species that are far
away. For tiny organisms such as
insects and worms, use a magnitying
glass. Do not pick up or disturb any
organisms. Your role is to observe,
not to interact with living things.




Step 7—Atfter youl observation period of at least 20 minutes is
over, ma-k vour spot with a natural trail marker such as crossed
sticks or a stone cairm. Collect vour materials and leave quietly.
Complete vour notes by writing any other observations that vou
were not able to note during the

study period.

Step 8—Visit the area and repeat your observations two more
times, according to the schedule vou set up in step 1. Be sure
to observe from exactly the same spot each time.

OBSERVATIONS
1. During your study periods, which changes did vou observe
in the plant species that you identified?

2. At which times did yvou sec more nonplant species
(e.g., hirds, insects, fungi) during your obscrvation period?

3. How did the time of day or season affect your observations?

4. How did environmental conditions affect your observations?

CONCLUSIONS

Write a report, based on your observations. Include your general
observations about the ecology of your study areas. Also include
your findings and conclusions from your detailed study.

. The Greenhouse Effect

B o This activity demonstrates how the atmosphere traps the
sun’'s energy to warm FEarth's surface.

PROCEDURE
Step 1—Using scissors, cut the tops off of two 2-liter
soda bottles. Make your cut about 4 inches from the
top. Label one bottle “A™ and the other bottle “B.”
¥, Step 2—Dour 2 cups of garden soil or potting soil into
. cach bottle.
Step 3—Dlace a thermometer inside each bottle. Make
sure (1e thermometers are placed at the same distance above
the scil in each bottle.

Step 4—Cover the top of bottle B with clear plastic wrap and
secure it with a rubber band or tape.
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Step 5—Place a lanmip on a table, removing the lampshade

to expose the lightbulh. Position each bottle exactly 1 inch
from the exposed bulb. Be sure to turn the bottles so that the
thermometers face away from the lightbulb. (You may need to
shade the thermometers from direct light to get accurate read-
ings of air temperatures.)

Step 6— With the light off, record the temperature in each
bottle in your notebook.
Step 7—"Turn on the lamp.

Step 8—Using a watch, wait three minutes, and then record
the temperatures again. Record the temperatures in each bottle
every three minutes for 15 minutes.

OBSERVATIONS
1. Did the temperature in each bottle change during
vour experiment?

2. Explain what the lightbulb and the plastic wrap represent
in this model of the greenhouse effect.

CONCLUSIONS

Compare vour experimental setup to real conditions on Earth.
Using your data, explain why the greenhouse effect makes it
possible for life to exist on Earth.
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Air Pollution

In this experiment, you will observe some of the particulates
that pollute air.

PROCEDURE

Step 1—Spread a thin film of petroleum jelly on two paper
plates or two white 3-by-5-inch index cards. These will serve
as your air pollution collectors.

Step 2—Place one collector in an urban environment, such as
near a busy street. Place the other collector in a nonurban envi-
ronment, such as in a field or a forested area.

Step 3—Protect each collector from precipitation by placing a
cover above it or placing it underneath an overhanging roof or
tree limb.

Step 4—Leave hoth collectors in place for one week.

Step 5—Retrieve the collectors. Using a magnifying glass, look
at the surface of each collector to identify any particulates.

Step 6—Place a sheet of clear plastic, marked off in a grid of
1-inch squares over one collector. Using the magnifying glass,
count the number of particulates in four of the squares. Find
the average number of particulates in a square and record
this number.

Step 7—Repeat step 6 for the other collector.
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OBSERVATIONS

. What was the average number of particulates on the collector
left in an urban environment? In the nonurban environment?

2. What do the particulates on the two collectors suggest about
the level of air pollution in each environment?

CONCLUSIONS

Using your data, report what you learned about how particulates
contribute to air pollution in urban and rural environments.

Acid Rain

In this experiment you will test the effect of acid rain on
land plants.

PROCEDURE

Step 1—Label five potted plants of the same size and species
with the numbers 1 through S.

Step 2—Measure the height of each plant with a ruler, and
record the heights in vour notebook. Count the number of
leaves on each plan: and record this also.

Step 3—Use a magnifving glass to examine cach plant. Draw
each plant and coloz in any areas that show damage.
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Step 4—DPut on safety goggles and an apron to protect vour
eves anc clothing. Measure some distilled water and vinegar
into five labeled bottles, using the proportions shown in

the table.

Bottle number Vinegar Water pH
5 1 cup none 2
4 4 teaspoons 1 cup 3
3 3 teaspoons 1 cup 4
2 2 teaspoons 1 cup 5
1 none 1 cup 7 J

Step 5—lace all tive plants in a sunny location. Water each
one with the same amount of tap water. Do not overwater
the plants.

Step 6—Spray plant 1 with bottle 1. plant 2 with bottle 2, plant
3 with bottle 3, plant 4 with bottle 4, and plant 5 with bottle 5.
Make sure you spray the soil in cach pot, because plants absorb
water through their roots. Use the same number of sprays on

cach plant each time.

Step 7— Wait one day and examine cach plant with a magni-
fying glass. Measure the height of each plant and count the
number of leaves. Record these data.

Step 8—Repeat steps 6 and 7 every day for five days.

OBSERVATIONS
1. During the experiment, what kinds of changes did you see in
the leaves of each plant?

2. Normal rainwater has a ptl of about 5.6. How did the pH of
the piants in the experiment compare to that of normal rain?

3. Explein why vou drew a picture of the damaged areas on the
plants” leaves before vou began vour experiment.

CONCLUSIONS
Use vour data and observations to explain how acid rain affects
land plants.
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Cleaning Up Qil Spills

When an oil spill occurs in an aquatic environment the first
step in the cleanup process is trying to control the oil and keep
it from spreading to coastal areas where it would affect many
wildlife species. Waterfow! are especially vulnerable to oil spills.
The oil coats the birds® feathers, causing their feathers to clump
together and lose the ability to keep the birds insulated from
the cold. Oil-soaked birds often freeze to death. Others die after
consuming the toxins from the oil as they attempt to rid their
feathers of the oil. At least a half million waterbirds die each
year as a result of oil spills. In this experiment you can examine
several methods that are used to clean up oil spills at sea and
speculate upon which methods might work best to reduce the
effects of the spill on waterfowl.

PROCEDURE
Step 1—Label four aluminum pie S~
pans “A,” “B,” “C,” and “D.” ,{

Step 2—Using a measuring cup,
pour 1 cup of tap water into each #
pie plate.

Step 3—Measure 4 tablespoons of vegetable
oil. Add 1 tablespoon of vegetable oil to the
water in each pie plate.

Step 4—In pan A, use a plastic spoon to stir the oil into
the water. Then, using a straw, try to blow the oil into one part
of the pan. Be careful not to touch the water with the straw.

Step 5—In pan B, stir the oil and use a piece of string 1o try to
collect the oil and contain it in one area.

Step 6—5tir the oil in pan C. Using a paper towel, try to
absorb the oil. Then use strips of newspaper, cotton bal's, and
fabric scraps to try to absorb the cil. Record and compare how
well each material worked.

Step 7—Stir the oil in pan D, then add 1 teaspoon of liquid
dishwashing detergent to the water in the pan.
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OBSERVATIONS

1 What happened to the oil and the water when vou used a
straw 10 blow the oil awav? What conditions at sea might this
represent that would make cleaning an oil spill more difficult?

2. How vell did the string work to contain the oil in pan B?

3. Which of the materials used in pan C worked best to absorb
the oi.¢

4. What happened when vou added liquid dishwashing deter-
gent t pan D? Can you explain why?

CONCLUSIONS

Scientists have developed many methods to clean up oil spills.
In this experiment, vou explored several. Explain which treat-
ment worked best to clean up your oil spill. Would this tvpe of
treatment be practical in an actual spill at sea? Consider how
cleanup methods might affect waterfowl and other organisms.
Is a treatment better or worse for them than the effects of the
spill itself? Compare the methods you used with the methods
explained in the box about methods of oil-spill cleanup in the
section “Human Impact on the Biosphere.”

Thermal Pollution of Water

Recall that thermal pollution oecurs when a source of heat
raises air or water temperature above normal. The normal tem-
perature ranges for our lakes and rivers are: above 68 degrees
for warm water where most bass like to live; between 68 and
55 degrees for moderate water where salmon like to live; and
below 55 degrees for cold water where most trout like to live,
In this experiment vou will discover if algae are sensitive to
thermal pollution.

PROCEDURE

Step 1—Sct up two 10-gallon aquarium tanks or other clear
large containers. Place one of them in a location where it will
not get above 60 degrees. Fill them both with tap water. Be
very careful if you attempt to move a tank after vou have filled
it with water.
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Step 2—"Place a thermometer in each tank and add a
heat source (aquarium heater, external lightbulb, or dire:t
sunlight) to one of the tanks. This tank should be raised
to a temperature over 70 degrees.

Step 3—Feed each of the tanks with enough fish food

or liquid plant fertilizer to feed several fish or plants in the
tanks. Record the date, time, and temperature of each tank
in vour notehook.

Step 4—Repeat step three several times each day for the next
seven days. In addition to the abave intormation also record
any presence of algae growing on the sides of the tank in
your notebook. Desceribe the algae and make a sketch or
take pictures to show the growth of the algae.

Step 5— At the end of the experiment, be sure to clean the
containers and remove the algae buildup.

OBSERVATIONS

1. Why did vou feed the water in both tanks at the beginning
and throughout the experiment! Why not just feed the
heated tanks?

2. What was the difference in temperature of the two tanks?
What activities would increase the temperature of a river or
lake near you by this much?

D9

. Did you notice anv change (color, appearance, pattern, etc.)
in the algae during the experiment? What do you thirk might
have caused this?

CONCLUSIONS

Using vour data, explain how thermal pollution may affect
aquatie organisms. Recall what you learned about how rertiliz-
ors ean promote algae blooms. Why is increased growth of
algae bad for an aquatic environment?! How would thermal pol-
lution affect fish, water plants, or other organisms that cannot
escape from the source of the heat? Can vou speculate about
the eftects of thermal pollution in the air?
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Soil Erosion

In this experiment you can find out how soil erosion happens
and learn about one way to prevent soil erosion.

PROCEDURE

Step 1—Get permission before you dig up any soil for
this experiment.

Step 2—Place cut-up strips of newspaper into a bucket and fill
the bucket with water. Stir occasionally. Leave the newspaper in
the water until it falls apart and becomes a mushy mix of paper
and water. This may take a few days.

Step 3—Build three long, narrow boxes out of wood, shoe
boxes, o plastic or metal pipe. If you use cardboard, line the
boxes w:th plastic bags or foil and cover any seams with
adhesive or duct tape to prevent leaking.

Step 4—At one end of each box, cut a large V-shaped notch
about half as deep as the end wall of the box. Label the boxes
“1,7 "2, and “3.”

Step 5—Fill boxes 1 and 2 with garden soil so that the surface
of the scil is about half an inch below the top edges of the boxes.

Step 6—Fill box 3 with soil that has grass growing on it. Make the
soil surfece about half an inch below the top edge of the box.
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Step 7—Drain off the water from the newspaper mix. Take a
handful of the mush. squeeze out more water, and spread this
on top of the soil in box 2. Continue to do this until the surface
of the soil in box 2 is covered with the newspaper mixture. Let
it sit overnight.

Step 8—The following day, line up the three boxes in a row.
Place a brick, large rock, or book under the uncut end of each
box. Place a collecting pan. jar, or cup under the lower end of
cach box below the cutout V. Photograph or make a drawing of
cach box.

Step 9—Fill the watering can with a measured amount of tap
water. Standing at the higher end of box 1, sprinkle the water
on the soil surface until the can is empty. Wail about three min-
utes until the water stops running from the V notch, and then
observe the water that collects in the pan, jar, or cup. Measure
the amount of water and note its color. Record the data in

yvour notebook.

Step 10—Repeat step 9 for boxes 2 and 3, using the same
amount of water each time. Photograph or make a drawing
of each box to show the changes.

OBSERVATIONS

1. Describe the differences in the path the water took in each
of the three boxes.

2. How much water ended up in each collecting pan after
three minutess What was the color of the water in each
collecting pan?

. How did the color and the amount of water differ in cach
collecting pan after three minutes?

[ F)

4. How much soil ended up in each collecting pan?

3

. The newspaper mixture used in box 2 resembles a mixture
spraved on bare soil at construction sites to prevent e:osion.
Based on vour experiment, why do vou think this is 2
good idea?

CONCLUSIONS

Using vour experimental data and photographs (or drawings),
show vour results on a poster. Present vour poster o

vour counselor.
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Biodegradable Packing Materials

Items purchased online or from mail-order catalogs are shipped
in boxes and protected with packing materials that range from
plastic bubble wrap to popcorn. Packing materials sometimes
end up as litter along roadsides or take up space in landfills.

In this experiment, vou will find out which packing materials
are biodegradable.

PROCEDURE
Step 1—Label four resealable plastic bags “1,” “2," “3," and “4.”

Step 2—"Pour a cup of sand into cach plastic bag. Then add a
cup of garden soil to cach bag. Carefully mix the sand and soil
by squeezing the mixture in each bag.

Step 3—1n bag 1, place six small strips of newspaper.

Step 4—1In bag 2, place six foam packing peanuts.

Step 5—In bag 3, place six pieces of unbuttered, unsalted
popped popeorn.

Step 6—1In bag 4. place a small picce of plastic bubble wrap.

Step 7—Till cach bag ahmost to the top with garden soil.
{Leave enough space to allow the bag to be closed. )

Step 8—1Pour half a cup of tap water into cach plastic bag.
p I ! 8

Step 9—Close each bag. Place oll four bags near a
sunny window.

Step 10— After two davs, open the plastic bags, stir the
soil, add hatf a cup of tap water, and reclose the bags.

Step 11— Wait three more days, then empty cach bag onto a
sheet of newspaper and look for the packing materials in each.
Use a magnifving glass to examine cach material.

OBSERVATIONS

1. Which packing materials showed signs of decomposition?

2. Which do vou think were biodegradable: Which were
nonbiodegradable?

Explain the ditferences between the materials that are
biodegradable and the ones that are nonbiodegradable.

‘o
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CONCLUSIONS

Based on the results of this experiment, make a statement about
which kinds of packing materials are biodegradable and would
create less solid waste. What other kinds of biodegradable pack-
ing materials would protect fragile items during transport?

Oil Pollution on Land

What happens to the oil that leaks out of engines onto asphalt
parking lots? When it rains, that oil is washed onto the soil,
where it seeps down toward plant roots. Do this experiment
to find out how oil pollution on land affects plants.

PROCEDURE

Step 1—Set out a pitcher of tap water for 24 hours. Obtain four
small potted plants, such as pansies or another fast-growing
annual flower. Label the pots “A,” “B,” “C,” and “D.”

Step 2—On day 1, place the four plants in a sunny window.
Water cach plant with the same amount of tap water from
your pitcher.

Step 3—Use a ruler to measure each plant. In your notebook,
record their heights. number of leaves, and any other important
characteristics you observe,

Step 4—Pour 1 teaspoon of motor oil on the soil of plant B,
making sure not to get any oil on the leaves. Pour 2 teaspoons of
oil on the soil of plant C. Pour 3 teaspoons of oil on the soil of
plant D. Do not put any oil on the soil of plant A.

Step 5—O0n day 2, water each plant with half a cup of water
from the pitcher. Do not overwater the plants.

Step 6—Examine each plant daily for the next three davs.
Write yvour observations in your notebook. On day 3, again
measure the height of each plant and record the number of
leaves. Also record in your notebook any color changes.
Step 7— At the end of vour experiment, dispose of the soil
contaminated with oil. Contact your local EPA offices o-
hazardous waste agency to find out where to take the soil
for proper disposal.
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OBSERVATION>

1. Why was it necessary not to put any oil on the soil of plant A?

[

. Why water the plants after pouring oil on the soil! What
environmental conditions did this action imitate?

3. What xinds of effects did vou see in the plants that were
treated with oil?

CONCLUSIONS

Oil is one of many toxic substances that can be absorbed by
soil. Explain why it is important to keep cars maintained so
they do rot leak oil, and to collect used oil from gas stations
and garages for recycling.

Endangered Species

Endangered species can be found in every state and in most
countries around the world. Find out about endangered species
by doing this activity.

PROCEDURE

Step 1-To rescarch the endangered and threatened species in
your state, contact your state’s departmentis of fish and game,
wildlife, or parks and recreation, or your environmental protec-
tion agency. The U.S. Fish and Wildlife Department reports the
endangered and threatened species by state. For more informa-
tion, see the resources section at the end of this pamphlet.

Step 2—List the endangered or threalened species in vour
state. Choose one species to study.

Step 3—Co ta the library or access the Internet (with your
parent’s permission) to find information about vour chosen spe-
cies. Use at least four different reference sources. Research hint:
Ask your librarian if the library offers access to magazine-article
databases such as ProQuest or EBSCOhost.

Step 4—Find out what the natural habitat of the species is,
why it is endangered or threatened, and how many individual
organisms of the species are estimated to still live in the wild.
If the species is now protected by state or tederal law, explain
how this protection has helped the species survive and what
else needs to be done to protect the species.
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Step 5—Prepare a [00-word report on vour endangered species.
Make a drawing of vour species to include in vour report.

Step 6—Present vour report to your patrol or troop.

How Does an Endangered Species Recover?

Sometimes a commitment of time, money, and other resources
can bring a species back from the edge of extinction. In this activ-
ity, vou will research one such species and learn its recovery story.

Bald eagle

PROCEDURE

Step 1—Using resources you have found at the library, at home,
or on the Internet (with your parent’s permission), make a list of
endangered species that have recovered. You could write w0 the
World Wildlife Fund and other organizations that focus 02 plant
orwildlite conservation. See the resources section at the end of
this pamphlet for more information,

Step 2—Choose one species that has recovered from near-
extinction and research how it recovered. Find out what is
the status of the species today.

Step 3—Write a 100-word report on the species.
Step 4—Discuss vour report with your counselor.

ENVIRONMENTAL SCIENCE
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Environmental Impact Assessment

In this activity, you will identify the items that would need to
be included in an environmental impact statement for a hypo-
thetical imaginary) construction project.

PROCEDURE

Step 1—In your notebook, describe a construction project that
might be proposed for your community by your local or state
government. Suggested projects include building a new high-
way or bridge in a rural area; building a new school or library
on farmland; building a bicycle path or nature trail in a wooded
area; or paving over a vacant tot for parking cars. Include a
description of the size and nature of the project and how the
community will benefit from it.

Step 2—Choose a suitable site for your project and visit it.
(The project is imaginary, but the site must be a real place.)
Record the following data for the project site:

a. What types of plant and animal life are at the site?

b. What type of ecosystem (forest, grassland, desert, etc.) is it?
¢. Has it been disturbed before?

d. Is it a habitat for an endangered or threatened species?

e. Does it slope? Would the soil be in danger of erosion
during construction?

f.  Are there streams or wetlands such as swamps at the site?

g. Is there reason to believe important fossils or artifacts are
at the site?

h. Are there activities on lands next to the site?

Step 3—Describe how the proposed project fits into existing
plans for the area. For example, is the site the last empty lot in
a housing subdivision? If you are planning a highwav, would
it cut through a state or local park? Will a bike path allow area
residents to bicycle to school or work rather than drive cars?
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Step 4—Suggest wavs the proposed project will likely affect the
environment. Answer the following questions:

a. Will the project cause soil erosion?

b Will it disturh forests, grasslands, deserts, or other
ecosystems?

¢. Wil it disturb any habitats of endangered or
threatened species?

Step 5—Identify any effects of the project that probably will
be harmful but cannot be avoided. A bridge over a river to
connect two existing roads, for example, probably cannot be
built elsewhere, so the project’s negative eficets may have to
be accepted.

Step 6—Suggest alternatives 1o the proposed project that would
protect the environment, yet still meet the needs of people.
Alternatives may include different project designs at the same
site or the same project built at a different site.

Step 7—Discuss the trade-offs between the short- and long-
term environmental losses and the short- and long-term
benefits of the proposed project.

Step 8—Determine how the proposed project would
permanently prevent other uses of the site. If a vacant lot
is paved, for example, then that land could not be used
for a community garden.

CONCLUSIONS

Based on your review of the proposed project, tell vour coun-
selor what information would need to be included in an envi-
ronmental impact statement and whether you think the project
should go ahead as designed or be stopped. If vou recommend
stopping the project, tell why and suggest any alternative
designs or projects that vou would support.
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Environmental Science

Resources

Scouting Literature

Antmal Science, Chemistry, Citizenship
in the Commanity, Citizenship in

the Nation, Citizenship in the World,
Energy, Engineering, Fish and Wildlife
Management, Fishing, Forestry,
Gardening, Landscape Architecture,
Marmunal Study, Nature, Oceanography,
Plant Science, Pulp and Paper, Soil
and Water Conservation, and Weather
merit badge pamphlets; Conservation
Handbook; Fieldbook

Adams, Douglas, and Mark Carwardine.
Last Chance to See. Harmony
Books, 1990.

Bickerstaff, Linda. Ol Power of the
Future: New Ways of Turning
Petroleurn Into Energy. The Rosen
Publishing Group Inc., 2003.

Bowden, Rob. Waste, Recycling, and
Reuse. Raintree Steck-Vaughn, 2002.

Carson, Rachel. Silent Spring.
Houghton Mifflin, 1962,

Earthworks Group. 50 Simple Things
Kids Can Do to Recycle. Earthworks
Press, 1994.

Elkington, John, et al. Going Green:
A Kid's Handbook to Saving the
Planet. Viking Books, 1990.

Fasulo, Mike, and Jane Kinney.
Careers for Environumental Types
and Otkers Who Respect the Earth.
McGraw-Ilill, 2001.

Hall, Eleanor J. Garbage.
Gale Group, 1997.

Koebner, Linda. For Kids Who Love
Antmals: A Guide to Sharing the
Planet. American Society for the
Prevention of Cruelty to Animals.
Living Planet Press, 1991.

Leopold, Aldo. A Sand County
Almanac. Oxford University Press,
2nd Edition, 2000.

MacEachern, Diane. Save Our Planer.
Bantam Doubleday Dell, 1995.

O’Connor, Rebecca K. Acid Rain.
Lucent Books, 2004.

Office of Solid Waste and Emergency
Response. Guide to Envirommental
Issues. U.S. Environmental
Protection Agency, 1995,

ENVIRONMENTAL SCIENCE

93



Patent, Dorothy Hinshaw. Bi Leversioy.

Houghton Mifflin, 2003.

Pringle, Laurence. Global Waming.
Sea Star Books, 2001

HarperCollins, 2000.

Programme Resource Material on
Conservation. Help to Save the
World. World Organizatior. of the
Scout Movement, World Scout
Bureau, 1990.

Rathje, William. Rubbisii! The
Archacology of Garbage.
HarperCollins, 1993.

Rybolt, Thomas R., and Robert C.
Mebane. Environimental
Experiments About Land.
Enslow Publishers Inc., 1993.

Wilson, Edward O. The Diversity
of Life. Norton, 1992,

U.S. Department of Agriculture
Forest Service. [nvestigating Your
Enviromment. 1993,

Organizations and Web Sites
Earth 911

7301 East Helm, Building D
seottsdale, AZ 85260

Telephone: 480-889-2650

Web site: hiutp://www.earth9.1.01g
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- The Environmental Mowement.

Environmental Protection Agency
Ariel Rios Building

1200 Pennsvlvania Ave., NW
Washington, DC 20460

Telephone: 202-272-0167

Web site: http: www.epa.gov

Keep America Beautiful
1010 Washington Blvd.
Stamford, CT 06901
Telephone: 203-323-8987
Web site: lup:/wune kab.org

Natural Resources

Conservation Service

Attn: Conservation
Communications Staff

P.0. Box 2890

Washington, DC 20013

Telephone: 202-720-3210

Web site: http.//www.nres.usda.gov

Society of American Foresters
5400 Grosvenor Lane

Bethesda, MD 20814-2198
Telephone: 301-897-8720

Web site: http://wwne.safnet.org

U.S. Fish and Wildlife Service
Main Interior

1849 C St., NW

Washington, DC 20242-0001
Toll-free telephone: 800-344-9453
Web site: ip:/ www fws.gov
Endangered Species Web site:
http:s/endangered. fws. gov



USDA Forest Service

1400 Independence Ave., SW
Washington, DC 20250-0003
Telephone: 202-205-5333

Web site: heep:, /www fs. fed. us

Advocacy Organizations

and Web Sites

Save Our Environment

Web site:

/Z[Z}).’,"V/ ll’ll’llﬁSdl’(’()llll’]ll’l.IUIZHl(’ll[.()l‘kgY

Sierra Club

National Headquarters

85 Second St., Second Floor

San Francisco, CA 94105
Telephone: 415-977-3500

Web site: lutp:y /www. sierraclub.org

World Wildlife Fund

1250 24th St., NW

Washington, DC 20037

Telephone: 202-293-4800

Web site: lueepr//unvwaworldwildlife.org
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