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ENVIRONMENTAL SCIENEBGRAM OVERVIEW
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C/O
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Overland Trails Council

PO Box 1361
Grand Island, NE 6880361

Stuhr Museum

TRANSPORTATION: N/A

ADDITIONAL COSTSNone
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15

Environmental Scienceert badgepamphlet

Environmental Scienamerit badgeworkbook,part one & part two

SigneddApplication forMerit Badge, found at the end of the merit badge

workbook. (This will be your only record of work completed on this merit

badge)L ¥ @2 dzNJ / 2dzy OAf NBIljdzANBa GKS 2FFAOAL
you to class.

Complde Part One of the workbook before class (requiremeintg, 3e3f, 4, 5,
& 6). Complete information ot ! LILX A OF G A2y ingl@iNg a SNR G . | R:
Scoutmasters signature

Requirements3a, 3b, 3c, & 3will be completed during classdp
two of theworkbook). Praequisiteswill also be reviewed during class.




ENVIRONMENTAL SCIENCE

Boy Scouts Requirements 20

PREREQUISITE REQUIREMENTS ARE PRIROED IWNDERLINED RED ITA ICS
MUST BE COMPLETED BEFORE CLASS.

1. Make atime line of the history of environmental science in America. ldentify the contribution
made by the Boy Scouts of America to environmental science. Include dates, names of people
or organization, and important events.

2. Define the following terms: ppulation, community, ecosystem, biosphere, symbiosis, niche
habitat, conservation, threatened species, endangered species, extinction, pollution
prevention, brownfield, ozone, watershed, airshed, nonpoint source, hybrid vehicle, fuel cell.

3. Do ONE actiwtfrom EACH of the following categories (using the activities in this pamphlet as
the basis for planning and projects):

a) Ecology

1) Conduct an experiment to find out how living things respond to changes in their
environments. Discuss your observations witliryoounselor.

2) Conduct an experiment illustrating the greenhouse effect. Keep a journal of
your data and observations. Discuss your conclusions with your counselor.

3) Discuss what is an ecosystem. Tell how it is maintained in nature and how it
survives.

b) Air Pollution

1) Perform an experiment to test for particulates that contribute to air pollution.
Discuss your findings with your counselor.

2) Record the trips taken, mileage, and fuel consumption of a family car for seven
days, and calculate how many miles gatlon the car gets. Determine whether
Fye GNALA O2ddZ R KIFI @S 0SSy O2YO0AYSR 0dGOKI
Using the idea of trip chaining, determine how many miles and gallons of gas
could have been saved in those seven days.

3) Explain what iscid rain. In your explanation, tell how it affects plants and the
environment and the steps society can take to help reduce its effects.

c) Water Pollution

1) Conduct an experiment to show how living things react to thermal pollution.
Discuss youobservations with your counselor.

2) Conduct an experiment to identify the methods that could be used to mediate
(reduce) the effects of an oil spill on waterfowl. Discuss your results with your
counselor.

3) Describe the impact of a waterborne pollutant onaguatic community. Write
a 100word report on how that pollutant affected aquatic life, what the effect
was, and whether the effect is linked to biomagnifications.

d) Land Pollution




1) Conduct an experiment to illustrate soil erosion by water. Take photogmaphs
make a drawing of the soil before and after your experiment, and make a poster
showing your results. Present your poster to your counselor.

2) Perform an experiment to determine the effect of an oil spill on land. Discuss
your conclusions with your cosglor.

3) Photograph an area affected by erosion. Share your photographs with your
counselor and discuss why the area has eroded and what might be done to help
alleviate the erosion

e) Endangered Species

1) Do research on one endangered species found in \gbate. Find out what its
natural habitat is, why it is endangered, what is being done to preserve it, and
how many individual organisms are left in the wild. Prepare a 290rd
report about the organism, including a drawing. Present your report to your
patrol or troop.

2) Do research on one species that was endangered or threatened but which has
now recovered.Find out how the organism recovered, and what its new
status is. Write a 10@vord report on the species and discuss it with your
counselor.

3) WithyodzNJ LJ NBy i Q&8 | yvR O2dzyasSt2NDa I LILINE DI ¢
professional to identify two projects that have been approved to improve the
habitat for a threatened or endangered species in your area. Visit the site of
one of these projects and repodn what you saw.

f) Pollution Prevention, Resource Recovery, and Conservation

1) Look around your home and determine 10 ways your family can help reduce
pollution. Practice at least two of these methods for seven days and discuss
with your counselor what you ave learned.

2) Determine 10 ways to conserve resources or use resources more efficiently in
your home, at school, or at camp. Practice at least two of these methods for
seven days and discuss with your counselor what you have learned.

3) Perform an experimenbn packaging materials to find out which ones are
biodegradable. Discuss your conclusion with your counselor.

4. Choosetwo outdoor study areas that are very different from one another (e.qg., hilltop vs.
bottom of a hill; field vs. forest; swamp vs. dry lahdFor BOTH study areas, do ONE of the
following:

a) Mark off a plot of 4 square yards in each study area, and count the number of species
found there. Estimate how much space is occupied by each plant species and the type
and number of nonplant species wofind. Write a report that adequately discusses the
biodiversity and population density of these study areas. Discuss your report with your
counselor.

b) Make at least three visits to each of the two study areas (for a total of six visits), staying
for at least 20 minutes each time, to observe the living and-tigimg parts of the
ecosystem. Space each visit far enough apart that there are readily apparent




5.

6.

differences in the observations. Keep a journal that includes the differences you
observe. Then, vite a short report that adequately addresses your observations,
including how the differences of the study areas might relate to the differences noted,
and discuss this with your counselor.
Using the construction project provided or a plan you create onryown, identify the items
that would need to be included in an environmental impact statement for the project planned.
Find out about three career opportunities in environmental science. Pick one and find out the
education, training, and experiencequired for this profession. Discuss this with your
counselor, and explain why this profession might interest you.




ENVIRONMENTAL SCIEMEERKBOOK
PART ONE, PHREQUSITIES

Name
Unit # District

Council

Part One of the workbook must be completed before class.
Bring the entire workbook (part one and part two) with you to class.
Also bring thed ! LJLJ A Ol G A2y sigReNbyydhimsBoiitmaster RriglGdéd at the end of the workbook).

A 1. Make a time line of the history of environmental science in America. Identify the contrib)
made by the Boy Scouts of America to environmental science. Include dates, nameslef p¢
or organization, and important events.

1700

1800

1900

2000




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.2

Name

A 2. Define the following terms: population, community, ecosystem, biosphere, symbiosis, ni
habitat, conservation, threatened species, endangered species, extinction, pollution preve
brownfield, ozone, watershed, airshed, nonpointsce, hybrid vehicle, fuel cell.

Population

Community

Ecosystem

Biosphere

Symbiosis

Niche

Habitat

Conservation

Threatened species

Endangered species

Extinction

Pollution prevention

Brownfield

Ozone

Watershed

Airshed




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.3

Name

2. continued

Nonpoint source

Hybrid vehicle

Fuel cell




ENVIRONMENTAL SCIEMCHRKBOOK, PART ONE, p.3

Name

A 3. Do ONE activity from EACH of the following categories (using the activities in this pamp
the basis for planning and projects):
A e) Endangered Species (do one activity 1, 2, or 3)

A 1)Do research on onendangered species found in your state. Find out what its nat
habitat is, why it is endangered, what is being done to preserve it, and how many
individual organisms are left in the wild. Prepare a-2@0d report about the
organism, including a dramg. Present your report to your patrol or troop.

1) Research on endangered species found in your state:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.3

Name

e 1) continued

Drawing of endangered species found in your state:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.4

Name

e) continued
OR
A 2) Do research on one species that was endangereldreatened but which has now
recovered. Find out how the organism recovered, and what its new status is. Writ
100-word report on the species and discuss it with your counselor.

Research one species that has recovered:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.5

Name

e) continued
OR
A 32AGK @2dzNJ LI NByidiQa IyR O2dzyasSt2Nna |
professional to identify two projects that haween approved to improve the habitat fq
a threatened or endangered species in your area. Visit the site of one of these pro
and report on what you saw.

Identify two projects:
Project ONE

Project TWO

Report on your visit:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.6

Name

3. continued
A f) Pollution Prevention, Resource Recovery, and Conservétiorone activity 1, 2, or 3)
A 1) Look around your homand determine 10 ways your family can help reduce pollution.
Practice at least two of these methods for seven days and discuss with your counselor
you have learned.

Reducing pollution at home:
1.

2.

10.

Practice at least two of these methods for seven days:
1 2 3 4 5 6 7

1.
2.

What you have learned:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.7

Name

f) continued
OR
A 2) Determine 1@vays to conserve resources or use resources more efficiently in yo
home, at school, or at camp. Practice at least two of these methods for seven day
discuss with your counselor what you have learned.

Conserving resources or use resources more efficiently:
1.

2.

10.

Practice at least two of these methods for seven days:
1 2 3 4 5 6 7

1.
2.

What you have learned:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.8

Name

f) continued
OR
A 3) Perform an experiment on packaging materials to find out which ones are
biodegradable. Discuss your conclusion with your counselor.

Experiment on packaging materials:

Conclusion:




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.9

Name

A 4. Choose two outdoor study areas that are very different from one andthgr, hilltop vs.
bottom of a hill; field vs. forest; swamp vs. dry land). For BOTH study areas, do ONE of th
following:

A a) Mark off a plot of 4 square yards in each study area, and count the number of speci
found there. Estimate how much space =upeed by each plant species and the type ang
number of norplant species you find. Write a report that adequately discusses the
biodiversity and population density of these study areas. Discuss your report with you

counselor.

STUDY AREA ONE
EcosystenType:
Date: | Time: | Temperature:
Whether Conditions:

Living Things in the Plot
All Non-Plant Species
All Plant Species
_ Space _ Space
Species occupied Species occupied

Plant Speciefrom Above
_ Species _ Species
Species height Species height




ENVIRONMENTAL SCIENCE WORKBOOK, PART @NE, p.1

Name

4. a) continued

STUDY ARERVO
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:
LivingThings in the Plot
All NonPlant Species
All Plant Species
_ Space _ Space
Species occupied Species occupied

Plant Speciefrom Above

_ Species _ Species
Species height Species height




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.1

Name

4. a) continued

Study Are@ne andTwo Report:

(How many nonplant species did you identify in each study plot? How many plant species?)

(Whatwas the difference between the number of nonplant and plant species in the study plots?)

(Which plot was more biodiverse?

(What, if any, species did you find in both plots?)




ENVIRONMENTAL SCIEMCHRKBOOK, PART ONEZ2p.1

Name
4. continued
OR
A b) Make at least three visits to each of the two study areas (for a total of six visits), stay
at least 20 minutes each time, to observe the living andiviog parts of the ecosystem.
Space each visit far enough apart that there are readily apparent differences in the
observations. Keep a journal that includes the differences you observe. Then, write a
report that adequately addresses your observations, including how thendiffeiof the stud
areas might relate to the differences noted, and discuss this with your counselor.
STUDY AREANE: VISIT ONE
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:

All Plant Species

_ Stage of _ Stage of
Species life Species life

All Non-Plant Species

Sounds
Describe sounds heard time Describe sounds heard time




ENVIRONMENTAL SCIENCE WORKBOOK, PART ®NE, p.1

Name

b) continued

STUDY AREBDNE: VISIT TWO
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:
All Plant Species
_ Stage of _ Stage of
Species life Species life
All NonPlant Species
Sounds
Describe sounds heard time Describe sounds heard time




ENVIRONMENTAL SCIENCE WORKBOOK, PART ONE, p.1

Name

b) continued

STUDY AREBDNE: VISIT THREE
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:
All Plant Species
_ Stage of _ Stage of
Species life Species life
All NonPlant Species
Sounds
Describe sounds heard time Describe sounds heard time




ENVIRONMENTAL SCIENCE WORKBOOK, PART®NE, p.1

Name

b) continued

STUDY ARERNO: VISIT ONE
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:
All Plant Species
_ Stage of _ Stage of
Species life Species life
All NonPlant Species
Sounds
Describe sounds heard time Describe sounds heard time




ENVIRONMENTAL SCIENCE WORKBOOKDRER®J. 6

Name

b) continued

STUDY ARERNO: VISIT TWO
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:
All Plant Species
_ Stage of _ Stage of
Species life Species life
All Non-Plant Species
Sounds
Describe sounds heard time Describe sounds heard time




ENVIRONMENTAL SCIENCE WORKBOOK, PART DNE, p.1

Name

b) continued

STUDY ARERNQ VISIMHREE
Ecosystem Type:
Date: | Time: | Temperature:
Whether Conditions:
All Plant Species
_ Stage of _ Stage of
Species life Species life
All NonPlant Species
Sounds
Describe soundseard time Describe sounds heard time




ENVIRONMENTAL SCIENCE WORKBOOK, PART ®NE, p.1

Name

b) continued

Study Area One and Two Comparison Report:

(During your study periods, which changesydid observe in the plant species that you identifjed?

(At which times did you see more nonplant species during your observation period?

(How did the time of day or season affect your observatipns?

(How did environmental conditions affect your observations?




ENVIRONMENTAL SCIENCE WORKBOOK, PARTLONE, p.

Name

A 5. Using the construction project provided or a plan you create on your own, identify the ite
that wouldneed to be included in an environmental impact statement for the project planne

Identify the items that would need to be included:

A 6. Find out about three career opportunities in environmental science. Pick one and find g
education, training, and experience required for this profession. Discuss this with your coy

and explain why this profession might interest you.

Career opportunities ianvironmental science

1.

2.

3.

Pick one career:

Career:

Education:

Training:

Experience:

2 Ke (KAAa LINPFSaarazy
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ENVIRONMENTAL SCIEMEERKBOOK
PART TWO, CLASS CURRICULUM

Name
Unit # District
Councill

Part Two of the workbook will be completed during class.

A 3. Do ONE activity from EACH of the following categories (using the activities in this pamp
the basis for planning and projects):
A a) Ecology
A 1) Conduct an experiment to find out how livitigngs respond to changes in their
environments. Discuss your observations with your counselor.

Discuss your observations with your counselor:

OR
A 2) Conduct an experiment illustrating the greenhouse effect. Keep a journal of you
dataand observations. Discuss your conclusions with your counselor.

Discuss your observations with your counselor:

OR
A 3) Discuss what is an ecosystem. Tell how it is maintained in nature and how it su

Ecosystem:

How is it maintained in nature and how it survives:




ENVIRONMENTAL SCIENCE WORKBOOK, PART TWO, p.2

Name

3. continued
A b) Air Pollution
A 1) Perform an experiment to test for particulates that contribute to air pollution.
Discuss youfindings with your counselor.

Discuss your findings with your counselor:




ENVIRONMENTAL SCIENCE WORKBOOK, PART3TWO, p.

Name

3. continued

A

OR
2) Record the trips taken, mileage, aiugl consumption of a family car for seven day
and calculate how many miles per gallon the car gets. Determine whether any trip
O2dzZf R KI @S 06SSy O2Y0AYSR 0aOKIAYSRED
of trip chaining, determine how many les and gallons of gas could have been save(
those seven days.

Family Car Seven Day Fuel Consumption

Date

Trip/Destination Mileage GOKI AYySRé¢ oAl

Determine how many miles and gallons of gas could have been saved:




ENVIRONMENTAL SCIENCE WORKBOOK, PART4ATWO, p.

Name

3. continued
OR
A 3) Explain what is acid rain. In your explanatteti,how it affects plants and the
environment and the steps society can take to help reduce its effects.

Explain what acid rain is:

How does it affect plants and the environment:

Reducing its effects:




ENVIRONMENTAL SCIENCE WORKBOOK, PARTSTWO, p.

Name

3. continued
A ¢) Water Pollution
A 1) Conduct an experiment to show how living things react to thermal pollution. Dis
your observations with your counselor.

Discuss your observations with your counselor:

OR
A 2) Conduct an experiment to identify the methods that could be used to mediate
(reduce) the effects of an oil spill on waterfowl. Discuss your results with your
counselor.

Discuss your observations with your counselor:




ENVIRONMENTAL SCIENCE WORKBOOK, PARTGI'WO, p.

Name

3. ¢) continued

A

OR
3) Describe the impact of a waterborne pollutant on an aquatic community. Write
100-word report on how that pollutant affected aquatic life, what the effect was, ang
whether the effect is linked to biomagnifications.

Impact of Waterborne Pollutant on an Aquatic Community




ENVIRONMENTAL SCIENCE WORKBOOK, PART/TWO, p.

Name

3. continued
A d) Land Pollution
A 1) Conduct an experiment to illustrate soil erosion by water. Take photographs or
a drawing of the soil before and after your experiment, amake a poster showing you
results. Present your poster to your counselor.

Take photographs or make drawings of the soil:
Before:

After:




ENVIRONMENTAL SCIENCE WORKBOOK, PARTSTWO, p.

Name

3. d)continued

Paoster showing results




ENVIRONMENTAL SCIENCE WORKBOOK, PARTITWO, p.

Name

3. d) continued
OR
A 2) Perform an experiment to determine the effect of an oil spill on land. Digouss
conclusions with your counselor.

Discuss your conclusions with your counselor:

OR
A 3) Photograph an area affected by erosion. Share your photographs with your cou
and discuss why the area has eroded and what might be done tcalielpate the
erosion

Discuss why the area has eroded and what might be done to alleviate the erosion:

Attach your photographs to this workbook




ORGANIZATIONS and WEB SITES
(Whenever you go online, be sure yolt @S & 2 dzNJ LI NBy G Q& LISNXA AaaA:

Earth 911

Environmental Protection Agency

Keep America Beautiful

Natural Resources Conservation Service
Society of American Foresters

U.S. Fish and Wildlife Service

USDA Forest Service

Save Our Environment

Sierra Club

World Wildlife Fund


http://www.earth911.org/
http://www.epa.gov/
http://www.kab.org/
http://www.nrcs.usda.gov/
http://www.safnet.org/
http://endangered.fws.gov/
http://www.fs.fed.us/
http://saveourenvironment.org/
http://www.sierraclub.org/
http://www.worldwildlife.org/

ENVIRONMENTAL SCIEMEHRKBOOK
Notes




