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DISCLAIMER

This document was prepared oy 1 VA and the Center for
Environmental Enerqy Education at Memphis State
University. Neither the preparers, TVA, nor any persons
acting on their behalf:

a. make any warranty or representation, exprassed or
wmplied, with respect to the use of any information
contained in this document, or that the use of any
information, apparatus, methud. or process
disclosed in this document may not infringe on
privately owned rights; or

b.  assume any liabilities with respect to the use of, or
for damages resulting from the use of any
information, apparatus, method, or process
disclosed in this document.

This document does not necessarily reflect the views and
policies of TVA. The use of specific brand names or products
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For more information contact the Citizen Action
Office. Call toll free 1-800-362-9250 (Tennessee),
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Introduction

In the fast-paced world we live in today, we often forget
that we are just @ part of the whole system, Our natural
world is much like & seamless web with many strands all
contributing to its strength and stahility, [f any of the
strands, are broken or weakened, the whole web is affected.
Everything we do. every change we make, affects our
enviconment, Individually and collectively, our a..ivities
ultimately benefit or harm the earth upon which we live.

In studying our natural resources and the systems
governing them, it s of ytmost importance ta bedin to
understand the interrelationships of these resources and
ecosystems. TVA - A WORLD OF RESOURCES investigates
the environment as a whole and the effects that changes have
on individual resources and ecosystems, This jumior high
school program is designed to supplement existing school
curricula in science and social studies by presenting activities
that will draw from the students the concepts of
interdependence, chenge, adaptation, energy flow, and
diversity,
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TVA

It is the ultimate goal of this educational program to
develop @ conservaticn ethic in students in the Tennessee
Valley. It is our aim to help ensure that "future dacision
makers"” in the Valley are equipped with a basic understanding
of natural systems and can use this information to make
knowledgeable  judgements on ifficult  resource-relted
1s5u6s,

TVA - Environmental/
Energy Education Program

Center for

Environmental Energy
Education
Memphis State University
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Teacher's Guide

TvA - A WORLD OF RESOURCES is designed to teach
students in grades 6-8 aboul resources managsment.
Activities in this program are action oriented and designed to
blend into existing science, social studies, and, in some cases,
mathematics curticula.

TYA - A WORLD OF RESOURCES units include: air,
cultural, enerqgy, forest, recreation, water, and wildlife
resqurces and an overview unit on how TVA integrates the
management of these resources.

This program is designed to be flexible and provide
students and teachers with "hands on experiences” in rescurce
managemant. Activities can be presented in any number of
sequences since thare is no set order of study for the units ar
for particular investigation. Each unit can be studied in

depth ar activities from several units can be combined to
focus on a specific issue.

The interrelated nature of the program requires that
factshaets from several different units be used as background
information for individual activities. This is because
individual activities are designed to show how the
management of one resource can significantly affect the
quality and yse of other resources,
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Contents of the Resource Units

TVA - A WORLD OF RESOURCES curriculum quide
contains eight units of study:

(1) Air Resources

(2)  Cultural Resources

(3} Energy Resources

(4)  Forest Resources

(5) Recreation Resources

(6) Water Resources

(7 Wildlife Resources

8) TVA - A World of Resources

Each unit consists of an overview and a series of
factsheats, a concept map, an activities matrix for factshest
references, student activities, and a glossary of terms, A
multi-resource poster and certificates of completion of the
TVA - A WORLD OF RESOURCES course of study
accampany the cutriculum quide. An audiovisual slide/tape
program {also available gn video cassette) entitled “TVA - A
World of Resources™ is also available on lIoan from
Environmental/Energy Education Centers in the TVA

University Ne'work system (addresses follow Introduction
section),
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Glossary

A glossary of terms Is included with each unit to explain
terms used in factsheels and activities that may not be
familiar.

Poster

A multi-resource poster is included with each "TVA - A
WORLO OF RESOURCES” quide. It can be used to introduce

the program and to reinforce the overall concopts of
integration and interdependance throughout the program.

Cartificatss

Each quide comss with a Classroom set of certificates of
completion of *TYA - A WORLD OF RESOURCES"
Certificates can be awarded to students who have
successfully completed this study of resources management.
Additional certificates are available from TVA%
Environmental/Energy  Education Program,  Knoxville,
Tennessee 37902,

Audiovisual Presentation

A 15-minute siide/tape audiovisual presentation entitied
"TVA: A World of Resources” was developed lo introduce
this course uf study. This presentation is available in both
slide/taps or video cassette though Environmental/Energy
Education Centers in TVA's University Network system. (See

TYA University Network System addresses at the end of the
[ntroduction section.)

Matrix

Each unit contains & matrix which cross-references the
unit’s activities with the relevant factsheats from other units
in the program. Teachers and students may choose all or some

of these factsheets as background before beginning the
activity.

Overview and Factsheets

Each unit containg a factsheet which serves as an
overview of the individual rosource and its management. In
addition, each unit has § to 10 ather factsheets which discuss
the resource and its management in more depth. Teachers
may wish to use the facishests as handauts.

These factsheets were written to provids the neaded
background information to Conduct the activities, Teachers
may wish to supplement this information with other resources;
however, it is not necessary,

Concept Maps

Concept maps were prepared Lo show the relationships of
each resoure to the natural world. They are not intended to
be conclusive. These maps are intended to present "loose
floating visions of wholeness™ which can be used by instructors
to aid them in preparing courses of study from this curriculum
guide. {For more information on concept mapping see Writing
the Natural Way by Gabriele Lusser Rico, published by J. P.
Tarcher, Inc., and distributed by Houghton Mifflin Company,
Boston, Massachusetts.)

Activities

There are B to 10 interdisciplinary student activities per
unit. Al activities are designed to be as action oriented as
possible and to dive students some first-hand experiences in
resources management.

Each activity contains: objectives, materials needed to
complete the activity, matrix references. teacher preparation
and procedure sections, and optional follow-through activities.
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Air Resources Unit Rationale

We live in a sea of constantly moving air on which we
depend for life itself. Human civilization has brought about
many changes in the atmosphere, thangas which sometimes
are not apparent until they have producad widespread
slckness interference with other natural resources, and even
death, Maintaining a high standard of air quality enhances
the quality of life for everyone, The earth's atmosphere is
complex, and its natural variations are war:hy of a life-time
study, The mare we know about the nature of this essential
resource, the more easily we can avoid poisoning it.

Intended Learning Outcomes:

|.  The student wil] b= able to describe air in terms of its
chemical composition, its relationship to the earth, and
its similarity to a living system,

2. The student will understand TVA's interest in air as a
TESOuRCe,

3. The student will describe the earth's four wind balts,

4 The student will appreciate how weather affects the
lives of the people of the Tennessee Valley.

5. The student will be able to explain how temperature
affects the development and movement of weather
systems,

6. The student will understand the connections betwesn
the study of weather and air pollution control,

Cumiculum Rationale

7. The student will be able to list sources of urban air
pollution.

8. The student will undarstand the role of governmental
agencles, including TYA. in air quality control,

9, The student will be able o list the five common air
pollutants in the Tennessee Valley, their sources, and
their health consequences.

10, The student will be able to define acid rain, list its
common natural and man-made causes, and describe its
effect on soil, plants, and animai life.

11, The student will be able to explain why TVA and other
governmental adencies are interested in monitoring
rural air quality.

12.  The student will be able to list and discuss threats to
the quality of indoor air.

13, The student will appreciate TYA's role in lung-i:erm
studies of hazardaus air pollutants,

Cultural Resources Unit Rationale

The United States is a relatively young nation, but
despite its brisf histary, it plays a very important role in
shaping contemporary attitudes and mores throughout the
world. In looking at the Tennassee Valley, we can see in
microcosm the cultural development of the Nation, The
effects of cataclysmic events, such as the Civil War and the
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Great Depression, can be detailed as can the more subtle
influences of qeography and econamic development, In this
unit, the architecture, geography, and archasalogy of the
Tennessee Valley are examined in connaction with three
major population groups: Indians, Women, and Blacks., Our
hetitage is explored from the prehistoric period to the
present day. In order to understand where we are and who we
are, we must look to where we have been,

Intended Learning Dutcomes:

1, The student will appreciate ths rich heritage evidenced
by the cultural resources of the Tennessee Valley,

2. The student will be able to define cultural resources
and describe bath historic and current cultural
resources in the Valley.

3. Tie student will be able ta describe the effocts of the

Civil War and the Depression on blacks and women in
the Tenressee Yalley.

4, The student will appreciate the value of architectural
preservation,

5. The student wil} be able to describe the qovernmental
role in the preservation movement in this cauntry.

6. The student will be able to describe what an
archaeologist does, explain why he/she does this, and
value the results,

1. The student will be able to explain the cultural roots of
the White-Indian conflict over Jand ownership.

8. Utilizing white-Indizn conflict as an example, the

student will be able to describe how diversa cultupes
interact,

o

9, The student will understand the diverse roles women
have had in the Tennessee Valley.

10, The student will be able to critically examine the
common stereatypes of women and blacks in the Vallay.

11, The student will understand the complex interplay of
economics, geography, and listory of the Valley.

12.  The student will be able to describe log house

construction and differentiate among thres types of jog
houses.

Energy Resources Unit Rationals

Energy sutrounds us--without it life does not exist.
Energy affects both the living and nonliving parts of our
environment, It comes in renewable and nonrenewable
forms. Society's use of energy has changed with the
tachriological development. Since all technological processes
have energy requirements and impact the environment, it is
crocial that decisions about energy development and use be
made intelligently. If wa remain too dependent on
nonrengwable enerdy sources. for example, our fuel sources
will one day be exhausted. The more we learn abaut energy,
the wiser we can be in its use, its development, and its
conservation, Our future depends on an informed,
enargy-canscious citizenry.

Intended Learning Dutcomes:
I The student will be able to define enerqy.

2,  The student will appreciate the need for studying
enerqy and its conservatian.

3. The student will be able to state and explain the the
first two laws of thermodynarnics and their applications.
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The student will understand the historic relationship
betwaen the Iavel of technology and the type of enargy
usad, and that the demand and popularity of resources
vary over time.

The student will understand how behavioral changgs can
affect snergy use.

The stuaent will understand that no technological
procass is without environmental impact and will be
able to explain how such understanding should affect
dacisions about snergy.

The student will be able to define and give examples of
renewable and nanrenewable energy sources.

The studant will be able to discuss the historical rise
and fall of hydropower as an enerqy source.

The student will understand how energy is derived from
nuclear power and will be able to describe the concerns
citizens have about the use of nuclear power.

The student will be able to define bigsphere, water
cycle, photosynthasis, and food chain.

The student will be able to explain how the second Jaw
of thermodynamics impacts the food chain.

The student will be able to describe how energy
development affects environmental quality.

The student will be able to define potential and kinetic
energy and give examples of each.

The student wili understand how some conversions from
one type of energy to anather are efficient and some
are not; and be able to give examples of each type of
CORVErsion,

2b

[-17

1S, The student will understand the need for energy
conservation and be able to list saveral ways this can be
or has been accomplished.

16, The studant will be able to list six energy alternatives
available today and discuss the future possibilities and
problems of each one.

Forest Resources Unit Rationale

The forest lands of the Tennesses Valiey ars vital to
the region for many reasons, among them: they produce
timber; they provids a habitat for wildlife; they protact the
basins that supply our water; and they provide recreational
opportunities and enhance the natural environment.
Educating {uture landowners and voters to value the forests
and to support wise land management strategies will promote
economic growth and in prove the quality of life for all who
live in the Tsnnesses Valley.

intended Learming Qutcomes:

1. The student will understand the importance of forest
land management in achieving the following goals:

preserving animal habitats
providing racreational argas
producing timber

protecting watersheds

oo T e

2. Thestudent will appreciate the importance of timber
products to the Tennessee Valley.

3. The student will know how a forest develops through
natural plant succession and be able to describe a
typical succession cycle in the Tennessee Valley.

4, The student will be able to describe the life cycle of a
tree.
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S, The student will be able to describe the parts of a tree,

6. The student will be able te describe the life processes
of atree, including photosynthesis, respiration,
reproduction, and decomposition,

7. The student will recognize the economic valye of
proper Jand management practices to the owner of
small woadlands.

8. The student will understand what a watershed is and be
able to explain how the forest protacts the watershed
and our water supply.

9, Thsstudent will be able to axplain the effscts poor
timber harvesting practices can have on each of the
following areas:

wildlife protection

aesthetic quality of the natural environment
recreationa) opportunities

timber production

protection of watershads

e o Oy O o
-

i0,  The student will know haw a private landowner can
ensure that responsible hatvesting procedures are
carried out on his/her land through a "Timber Sale
Contract.”

i1, The student will appreciate how much a forester needs
to know about such subjects as silviculturs, ecelogy,
natural succession, and the economic benefits and
feasibility of various strategies for land management.

Recraation Resources Unit Rationale
Americans today nave more leisure time than ever

before. The technological revolution has meant that most
Americans' work is more mental than physical, and as a

result, peopie are turning to more active types of recreation.

O =

The Tennessea Valley is rich in scenic beauty and
recraational areas, but thisis not an unlimited resource. As
mare and mors people have the time and the desire to utilize
the area's recreational opporturities, it bacomes increasingly
apparent that wise use and management of existing resources
is a necessity. Education about recreation will allow
informed choices between various land and water uses and
will help hold the line against such cammon negative
environmental impacts of racteational use as vandalism,
littering, fire, averuse, and pollution. Education about
recreation safety will enhance enjoyment of natural areas
and save lives.

Intendad Learning Outcomes:

I, The student will understand the concept of recreational

carrying capacity, and will b able to explain why it
varies throughout time and from area to area.

%, The student will understand the multiuse concept as it
applies Lo forest management.

3. The student will be able to define a natural area and
describe its purposes and uses.

4. The student will appreciate the need for wise
management of reservair areas which ensures that
sound decisions are made concerning fluctuating water
levels for various uses,

5. The student will be ahle to describe the ecanomic
impact of the reservoir and river recreation on the
Termessee Valley,

6. The studert will understand how designation of certain
areas for specific uses relates to such problems as
overuse, user conflicts, and vandalism.

7. The student will know what it means for 2 river to have
“national status® and will understand the economic
implications of this designation, .




The student will appreciate administration and
treatmant of trail development as it raiates to such
problems as increased demand, user conflict, and the
handicapped.

The student will appreciate the needs of the aged apd

the handicapped for recreation and will be able to list

ways these needs are being addressed in the Tennessee
Valley.

The student will understand the need for local
recreational areas.

The student will appreciate the relationship between
commercial recreation enterprises and the natural
areas and resources managed by the governments in the
Tennessee Valley.

. The student wil] appreciate the need for water safety
and be able to discuss commeon safety rules for
swimming, boating, and fishing.

Weter Resources Unit Rationale

Water is the one element essential to all life on earthe
it is a basic component of evary living cell. The availability
of water has determined the course of civilizations, The
Tennessee Valley fotlows the course of the Tennesses River
which, along with the ample rainfall and abundant
qroundwater typical of the region, provides a generous
natural supply of weter. In addition. S0 years of water
system development has given the Tennessee Valley a wider
variety of wetsr resources than any other jnland area of the
world, The succassful management of this abundant resource
is perhaps the mast significant factor in the growth of this
region. To ensure continued growth, this vital resource must
be understood, valued, and protected by the people of the
Tennessee Valley.

Intended L earning Dutcomes:

I The student will understand the role groundwater plays
in maintaining a water supply in the Tennessee Valley.

The student will understand the meaning of aguifer and
be able to describe the six types of aquifers in the
Tennessse Valley.

The studant will explain how groundwater acquires
impurities.

The student will understand that water quality is judged
by how well the water serves the purpose for which it is
to be used.

The student will know the three main purposes
reservoirs serve in the TVA system.

The student will describe sources of water pollution,
natural and pacple-made.

The student will understand why impurities are
necessary for drinking water to be healthy.

The students will identify the sources of the earth's
water supply.

The student will understand how societies adapt to the
availability of water.

. The student will explain how fluctuations in rainfall
affect life in the Valley.

. The student will explain how oxyaen and other elements
in water affect aquatic plant and animal life.

The student will understand the differences etween
rural and urben water needs and problems.
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. The student will know some problems affecting the
water supply in resevoirs,

14, The student will understand why the water supply in
reservoirs must be protscted.

Wildlife Resourcas Unit Rationale

Human needs must be considered in relation to the total
environment if opportunities for “the good life" are tobe
realized fully. As habitats are destroyed, wildiife suffers,
and ultimately people are the losers. In order to combat
habitat joss due to competition for the same living space and
othar problems such as unregulated hunting and trapping, it is
necessary for people to be made aware of all the
consequences of their actions, After a species has become
extinct, there is nothing that can bring it back.

Human civilization affects all wildlife in ong way or
anather, but through education about wildlife resource
management, people can learn to assist nature in improving
habitais and can ensure that wildlifs populations are
maintained at levels which maximize the benefits to wild
anlmals and humans.

Intended Leaming Outcomes:

|, The studant will be able to discuss how varigus plant
and animal species adept to urban expansion.

2, The student will understand why it is important to
consider wildlife management when formulating land
development plans.

3. The student will understand how the aging of a

developed area will serve the needs of varied wild
animal populations.
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The student will be abla to discuss the economics of
wildlife management in an urban setting, in an upland
setting, in a wetlands setting, and throughaut the nation,

The student will be able to explain why it is important
to leave den or snaq traes in place for wildiife habitat,

The student will be able ta explain how qovernment and
private landowners in the Tennessee Valley wark
cooperatively to enhanca the wildlife of the Valley.

The student wiil be able to explain how wildlife
management affects upland wildlife species

The student will be able to describe and give examples
of Tennessee Valley raptors ard discuss their role in the
gcosystam,

The student, will be able to describe and give the
significance of the Endangered Spacies Act of 1973.

The student will be able t0 explain the rola of hunting
and trapping in wildlife menagement.

The student will be able to appreciate the rastoration
of wetlands in the Valley and to discuss the place of
wetlands in the ecosystem.

The student will be abla to describe and give examples
of Tennessee Valley waterfow] and to discuss their role
in the ecosystem.

The stugents will be able to define habitat and ede
effacts and to discuss the varieties of habitat comman
to the Tennesses Valley.
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TVA: A World of Resources Unit Rationale

An informed electorate is necessary in a democracy. It
15 important to know what the conditions were that led to the
establishment of TVA sa that its accomplishmants and
problems can ba put in perspective. TVA was charged with
being a national model for regional development. Tt was
nationally funded and must be nationally accountable. The
more the electorate understands about the history of TVA,
the better equipped it will be to examine the current issues
confronting the agency.

Intended Learning Outcomes:

1. The student will be able to discuss:
a, the conditions prevalent in the 1.5, that led to
TVA's creation
b. the roles of Cacrge Norris and Franklin Delano
Roosevelt in TVA's inception
C. the charge given to TVA at its formation

2. The studant will be able to discuss the changes in the
quality of life in the Tennessee Valley since 1933,
From the data, the student should be able to fist
specific improvements in:

navigation

production of electricity

agriculture

tourism

industrial development

feo e

3. The student will be abls to give reasons for TVA's
interest in solar eneray and be able to:

a. distinguish between active and passive solar energy
b, discuss uses of solar enargy

4,

The student will be gble to explain why each of the
following issues is a concern of TVA:

al

nuclear power

b.  reservoir management
¢. endangered spacies
d.

8. air pollution

land use

The student will appreciate the positive contributions
made by TVA to the Tennessea Valley.




ist of Selrcted References

Publications available from:

Director of Information
Tennesses Valley Authority
400 West Summit Hill Drive
Knoxville, TN 37902

(LR)
TVA Citizen Action Line

| -B00-362~9520 (TN)
1-600-251 -9242 (other)

A History of the Tennassee Valley Authority

A _History of the Tennessee Valley Authority, SOth
Anniversary Edition, Tennessce Valley Authority,
Knoxville, TN 37902, 1983

A Short History of the Tennessee Valley Autharity, 40th
Anniversary of People in Partnership, Tennesze Valley
Autharity, Knoxville, TN 37902, 1973

A Student History of TVA

"Biomass Estimales of Black Oak Tree Components,”
Tennessea Yallay Authority, Norris, TN 37828, 1972
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Additional Materials Available
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“Cultural and Historical Perspectives in the Tennessee
Valley,” poster sots  available  from  the
Environmental/Energy Education Prooram, Division of
Land and Economic Resources, Tennessee Valley
Autharity, Knoxville, TN 37902

Electricity

How Clean is Qur Alr? An Updale

"Nest Boxes for Wildlife® Wildlife Resources
Development Programn, Divison of Land and Economic
Resources, Tennessee Valley Authority, Norris, TN
571828, 1984

Nuclear Fower in the Tennesse Valley, Tennessee Valley
Authority, Knoxville, TN 37902, 1978

Pathway for Floods

Reforestation and Frogion Control Influences Upon the
Hydrology uf the Pine Tree Branch Watershed, Tennessee
Valley Authority, Knoxville, TN 37902, 1962

River Traffic and Industrial Growth
Tenngsses Valley Authority Act
Tennessee Valley Authority Annual Reports, 1979

through 1984, Tennessee Valley Authatity, Knoxville,
TN 3/902, 1979-1985
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The First Fifty Years: Changed iand, Changed Lives
'The Benchmark Repart)

TVA and Regional Development

TV¥A and Electric Power

Othar Resources

Away With Waste: A Waste Managemsnt Curriculum For
Schoals, Washington State Department of Ecology,
Littar Control and Recycling Program

Blacks in Tennesses 1791-1970 by Lester C. Lemon, %81

Bringing Energy fo the People; Washington DC and
Ghana, Interdisciplinary Student/Teacher materials in
Eneray, the Enwironment, and the Economy. U.S.
Department of Energy and the National Science
Teachers Association, 1742 Connecticut Avenue, N.W.,
Washington, 0.C. 20009

crusade for Justice: The Autobiography of ida B. Wells
by Alfreda M. Duster, 1970

Energy! A Guide to Conservation, A Curricdlum for the
Middle Schoal, The Csnter for Energy and Environmental
Education at Memphis State University, 1982

Experiments in Meteorology, Leslie W, Trowbridge.

Doubleday and Company, inc., Garden City, New York,
1973

Forestry in the South, Mobley and Hoskins, Turner E.
Smith & Company, Atlanta, GA, 1956

Games of the World by Fredrick V. Grunfield, Ballantine
Books
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In the Bank, . .or Up the Chimney, A dollars and cents
quide to energy-saving home improvéments, Energy
Conservation Mow, Office ta Policy Development and
Research, Division of Energy. Building Technology, and
Standards, U.S. Department of Housing and Urban
Development, Washington, 0.C., 1975

In Their Own Words: A History of the American Negrg
1619-1865. by Milton Meltzer, 1954

"Managing Municipal Leisure Setvices" International
City Management Asseciation, 1973

Network: How Enerdy Links Peopls, Goods and
Services. [nterdisciplinary student/teacher materials in
energy, the environment and the ecomemy. US,
Department of Enargy, Office of Consumer Affairs

1980 Nationa} Survey of Fishing, Hunting, and
Wildlife--Associated Recreation, U.S. Department of
the Interior and U.S. Department of Commerce, 1982

People and Natural Resources, Pocketbook for
Environmental Awareness, U.S. Youth Conservaticn
Corps, US, Faorest Service, US, Department of

Agriculture, US. Department of Interior, Washington,
D.C., 1985

Project Leaming Tree, Supplementary Activity Guide for
firades 7 through [2, The American Forest Institute,
Inc., 1619 Massachusetts Averue, N.W., Washington,
0.C. 15!

Project Wild, Western Regional Fnvianmental Education
Council, Salina Star Route, Colorada 80302, 1983

Putting "Enargy” In Your Courge: 1978, developed by the
participants in the Energy Short Coupse for Secondary
Teachers at Clemson University, Summer 1978, U.S.
Department of Fnergy EU-78-G-05-5801, 1578
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"Recreation in America,” July 26, 1982, issue, page 47,
1J.5. News and World Report

Raots, by Alex Haley, 1976
"science Activities in Energy® Department of Engrgy and
The Amatican Museur of Stiente and Energy, Dak Ridge

Assaciated Universities, Post Office Box 117, Dak Ridge,
TN 37820

SCIS Seience Curriculumn Improvement Study, Rand
McMally & Company:

Communities, 19/1
Ecosystems, 1971
Environments, {970
Life Cycles, 1969
QOrganisms, 1970
Populations, 1970

*Something New is Happening in the Tennessee Valley,
David Freeman, Catalyst 7(1):10-14(1979)

The [Class Projact from The National Wildlife
Federation, 1417 Sixteenth Street, N.W., Washington,
N0, 20036 and distribiled by TVA, 1982

The Sourcebook, Learring by Qesian, The Envirunmental
Education programs of the American Institute of
Architects, 1735 New York Avenue, NW., Washington,
D.C. 20014-5292, 1981

The Tennessee Valley Aulhority, Marquerite Owen,
Praeger, 1973

"The Third Nationwide Outdoor Recreation Plan, The
Assessment,” U.S, Department of the Interior, 1979
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Transportation  and  the  City, Interdisciplinary
Student/Teacher materials in Energy, the Environment,
and the Economy. U.S. Department of Energy and the
National ~ Science  Teachers  Association, 1742
Connecticut Avenue, NW., Washington, D.C. 20009

Trea Growth, Theodore T. Kozlowski, Tha Ronald Press
Company, New York, 1962

Two Fnergy Futures: A National Choice for the 80s,
American Petroleum Institute, 1983

TYA: An Approach to the Development of a Region, G.
R. Clapp. University of Chicago Press, 1955

TVA: Democracy on the March, 20th Anniversary
f.oition, D, E. 1 ilienthal, 14arper. 1955

Water, The Life Sustaining Resource by Robert Gardner,
Julian Messner, New York, 1982

Water: The Web of Life by Cynthia A. Hunt and Robert
M. Garrels, W.W. Norton & Company, New York, 1972
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TVA University Network Centers

Dr. Grover D, Barnes, Director

Center for Environmental/Fnergy
and Science Education

School of Science and Techinology

Jackson State University

Jackson, Mississippi 39217

(601) 96A-2189

Dr. Bernard Benson, Director
Center for Environmental, Fnergy
and Science Education
Deparlment of Curriculum ana Instruction
University of Tennessee
Chattanooga, Tennessee 37402
(615) 155-4231

Or. Race Bergman, Director

Center for Frvironmental/Energy Education
Department of Education

Middle Tennsssee State University
Murfreesboro, Tennessee 37132

{615) B898-2621

Dr. Richard C. Berne, Director

Center for Environmental/Energy Education
School of Arts and Sciences

Western Carolina University

(ullowheg, North Caroling 28723

(704) 22/-747¢8

Dr. Ron Cleminson, Director

(enter for Environmental/Eneray Education
Department of Curriculum and Instruction
Memphis State University

Memphis, Tennessea 38152

&) 656-2545 42

Mr. Allan M, O'Neal, Jr., Director

Bear Creek Watershed Environmental
Education Project

Post Dffice 8gx 880

Russellvie, Alabama 39653

(203} 332-6200

Dr, Margaret Phelps, Director

Center for Environmental/Energy Fducalion
College of F.ducatjon

Tennessee Technological University
Cookeville, Tennessee 39505

(615) 528-3791

Dr. Doug Ratledge, Director
(edar Creek Leamning Center
¢/o Greone County Schools
111 Union Street

Gireeneville, Tennessee 37743
{615) 639-4194

Mr. Steve Ross, Director

Center for Environmental, Enetgy
and Science F ducation

Department of Education

North Georgia College

Dahlonega, Georgia 30597-4990

(404) 864-3391

Dr. Webb 5. Slawson, Director
(laxton Addition 3}3

College of Education

The University of Tennessec
Knoxville, Tennessee 37916
(615) 974-2433

Or. Gienn H, Crumb, Director
Cenler for Mathematics, Science
and £nvironmental Education

Western Kentucky University
Bowling Green, Kentucky 4210}
(502) 745-442¢

Mr. Bernard |.evine, Direclor
Environmental/Energy Fducation
Johnson Environmental & Energy Center
University of Alabama

Huntsvitle, Alahama 35899

(203) 895-6257

Dr. Trudi Vol Director

Center for Environmental Fduration
Murray State University

Murray, Kentucky 42071

(502) 762-2747

Dr. John Woods, Director
Center for Qutdoor Education
Tennessee Wesleyan College
Post Office Box 40

Athens, Tennessce 37303
(615) 745-508/
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"Out of the sane, silent, beauteous miracles
that envelope and fuse me--trees, watar,
grass, sunlight, and early frost--the

one [ am looking at most today is sky."

- Wait Whitman
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Air Resources Concept Map

Effact On
Vallay Lifa

Barmuda
High

Urban Ale Guality

AR

Compozition RESOURCES TVA Monitoring Rural Alr Quality
Urban Soutces Indoor Air Guality
EPA's 1 Hazardaus
Regulation Substances
Major Types In
Valley
Particulate Sulfuz Nitrogen
: o Carbon Dz0ne
Matter Dioxide Don'y
Sources
Hualth Effects
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S. Hazardous Pollutants
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1. Oveniew

Only during the past 20 years ur so have the people of
the United States bagun to understand that air is a resource
that can ba managed for health and environmental quality.
Management of our air means Gaining control over industrial
emissions and the emissions from individual sources, such as
cars and trucks, and temporary sources such as construction
prajects.

Pollution of the air by certain industrial processes,
particularly tha burning of coal, has been a concern for many
years, Charles Dickens, in his book Hard Times, described in
graphic detall the blackened air that hung over an English
industrial town during the 1800s, and he contrasted that air
to the cleaner air of the nearby countryside. However, it was
not until thousands died because of air pollution, in such
cities as London in the 1950s, that the first steps ware taken
to reduce the poisons that were routinely being emitted into
the air we breathe,

Two major sources of harmful emissions became the
targets for initial action: utilities and industries, and motor
vehicles, Steps were first taken (o clean up smokestack
emissions around power plants and industrial complexes,
Attention was then focused on the sulfur oxides emitted from
utility, commercial, and industrial stacks. At the same time,
devicas were developed to cut back on emissions from motar
vahiclss,

It took years and mongy, but progress was made during
the 19605 and 1970, The air is Generally cleaner today than
it was 20 years ago in much of the Nation, In the Tonnesses
Valley, the same is true. TVA power plants emit less sulfur
than in the early 1970s. and industrial plants have taken steps
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all across the region to cut back on their contributions to air
pollution.

Alr quality management is a complex undertaking. It is
tomplicated by the nature of air, and by the gases that are
commonly considered its basic components. It is further
complicated by the contirual chemical changes that take
place in the air as it moves from one location to another and
by atmospheric forces. Temperature variations can create
complex patterns of air movement,

Air is difficolt o define in simple terms. T is mostly
nitrogen. Oxygen is the next most abundanl component. All
the other Qoses commonly found in air represent
approximately | percert of the total,

An air mass js affected by many things a5 it moves
across the earth, Plants, for instance, contribute oxygen as a
by-praduct of photosynthesis. Oceans, lakes, streams, and
vegetation conlribute water vapor through evaporatlon and
transpiration. In addition, the seas and marshlands contribute
sulfur and a variety of salts, Volcanic eruptions can also
throw tons of materials high into the atmosphere so that it
remains in the upper alr layers for several years, slowly
making its way back to sarth.

There arc other natural processes that remove various
materi“is from the atmosphere. For exampls, plants absarh
carbon dioxide during photosynthesis, and both plants and
animals use oxygen during respiration. Carbon dioxida is also
sbsorbed by water. In fact, rain washes large amounts of
particulate mattei from the air. In short, a constant pattemn
of exchangs occurs as air moves across the surface of the

earth, 52




That is just part of the story. As (he air maoves,
chemical changes are taking place. These changes can be
beneficial, harmful, or of little or no consequenca to the
envirunment. "Acid rain,” for instance, has become an issue
of rerious concern and a real challenge to air resource
mariagers. Acid rain forms when water vapor and suifur and
nitrogen compounds combine to form acids.

With this in mind, let ns examine some facts about the

air about us, and try to understand what we necd to do ta
protect it.




2. What s Air?

A vast sea of gases, which sweeps great quantities of
materials along in its currents, surrounds the earth. This is
sarth’s atmosphere. [t is a layer of air that carries water
vapor, clouds, dust, smoke, soot, and a wide variety of
chemical compounds. It behaves like a fluid blanket,
weighing million of tons, Jt presses down on our bodies,
extends hundreds of miles into space, and provides a
protective shield against some forms of ullraviolet radiation
from Lhe sun. Tt is constantly in motion, driven by solar
encray from the sun and by the gravitational pull of the sun
and the moon.

Dry air is a relatively constant mixture of gases, arcund
79 percont nitrogen and nearly 21 percont oxygen. That
leaves just over | percent for all the other gasss, including
carbon monoxide, carbon dioxide, nitrous oxide, methans,
ammonia, and hydrogen sulfide,

As air moves from one place to another, there often is
an interaction between the various components of the fluid
mixture. For example, water vapor will react with carbon
dioxide Lo form carbonic acid. Sulfur and nitrogen oxides
also take part in chemical reactions with water vapor, ozone,
and other components leading to the farmation of sulfuric
and nitrir: acids. Sunlight sometimes plays an impertant rofe
in these reactions, It is especially imporlant in Lhe complex
chamical processes leading to the formation of ozone. To
summarize then, we have to think of the air gboul us as a
system, always moving, always changing, and always
rearranging Lhings along the way.

The Tennessee Valley Authority has a staff conslantly
studying the air in the Tennesses Valley. They cxamine

il

A-]

atmospheric chemistry, movement «f air currents across the
region and elsewhere, and the nature of materials deposited
by the air as it moves from place {o place. They also study
air Quality in cities and in rural areas, near power plants, and
indoors. They are concerned with the effects that air quality
has on the anvironment and un the heallh of the people of the
Vallsy.




J.  Where Does It Come From?

Where Does It Go?

Weather i5 not easy to understand, tul there ure some
facls that are useful. Weather includss a variely of
short-term chanyss in air prossure, temperaturs, wind
direction, and amounts of water vapor in the air. These
changes arc generally related to the development and
movement of air masses.

An air niass is & body of air that has the same properties
as the region over which it develops. For inslance, air
masses which develop over the equator are very warm, while
air massas which form over the polar ice caps arc very cool,
As a direct result of this condition uie might expect that the
equatarial 2one might get progressively warmer as the ycars

pass and the polar regiuns progressively cooler. But such is
not the case,

Air mavemenl. is steongly influenced by the energy of the
sun, TF yw could sec aif, an air mass would appear as a large
pile. Depending on where this alt mass formed it would exert
high or low pressure. Coal, dry. high -pressure air masses
form over the regions at higher latitudes (60OC), while
wartn moist, low-pressure air masses develop over aceans at
lower latitudes {30°C) near the eauator, Air masses tend
to rotate or spiral. In the Northern Hemisphere
high-pressure &ir masses spiral inward in a cluckwise motion,
while low-pressure ais masses spiral outward in @ counter
clockwise direction. Thest spiraling air masses form air belts
called polar easterlies over Lhe ire cops, westerlies over
nurthern and siuthern latitudes (between 30-600C), horse
latitudes (st 3000}, trade winds (between 0-30°C), and
equalorial doldrums (at GOC). (See illustration in Awr
Resources activity "Atmosphic Rlankets and Winds™. As the
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names imply, winds move in either casterly or westerly
directions or not at all in the case of harse latitudes and
equatorial doldrums.

Air masses lend to keep their special properties for a
lony time. When two air masses meet, they tend not to mix.
Tnstead they farm a boundary or front. Bad weather is uften
associated with frunts.

The world's woather system is not edsy to understand,
and scientists often spund their entire lives just observing and
recording weather patterns. But understanding weather is
important to scientists who are concerned with air quality
and ways to protect it.

Wired specd, wind direction, tempersture, humidity,
cloudiness, and precipitation all affect the way pollution in
the air bchaves, and how long it will remain in an area. For
example, midsummer weather pattems can be cspecially
troublesome in the Valiey because of the tendency of the air
over the region {0 become stagnant under the influence of
the dominant “Bermuda High* During such hot, hazy days,
putdoor air yoality conditions can become unhealthy for

certain very young and very ol individuals with heart or lung
problems.

Knowledge of weather patierns in the Valley can provide
insight into short~ and long-range Iranspartation of air
pollution. L helps in understanding why ozone pollution,
Lypically an urban problem, is sometimes found even in rural
areas during the summer. By 1aking inlo accoun! the weather
pattemns Liat are likely to occur, computers can be ysed to
make predictions of the effects of emissions from power
plants, industries, transportation sources, and municipal areas.
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Weather certainly does have a great deal to do with air
quality over the Valley region. For these and many other
reasons, scientists from the Tennessec Valley Authority have
to take weather into accounl as they study air quality issues.




¢
4. Urban Air

We have a powerful influence on all parls of our
environment, and the air is o exception. This was true in
the past and continues today as populations and commercial
and industrial activities increase. Industrialized society. in
fact, has had the single greatest human impact on air
resources of the world.

1\ is because of the potential health hasards associated
with air pollution in large urban centers that special
understanding of city air pollution is nesded. This is
especially true in a regien such as the Tennessce Valley
where the major cilies more often occupy low-lying areas
than they do high ground, and where long perinds of air
stagnation are common during the surnmer months.

Sources of pollution are mure abundanl in major cities
than in small towns or rural areas. Often thore are
coal=fired power plants nearby. Public schools, colleqes,
universilies, hospitals, and other institutions oflen buen oil as
their heat source. Office buildings, retail stores, and
shopping malls also use fossil fuels as their sources of heat.
Industrial parks use fassil fuels rot simply to keep workars
warmn but as a vital part of many industrial processes. Eath
individual home, especially where heat is provided by burning
oil, natural gas, or wood, adds to the pollution entering the
city's air.

There are many olher sources of pellution: motar
vehicles of every description, cunstrustion activities, pollen
from growing plants, dust generated in the city and from
agricultural activities neatby, and thousands of vaporized
chemicals, some of them toxic and hazardous.

23
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Federal agencies such as Lhe Environmental Prolection
Agency and state and local regulatory agencics are concemed
with the quality uf yrban air all acrass the country. TVA has
joined state and local agencies in studies designed to sec if
residential areas nigh! be affected by hazardous pollutants in
the air. State dwl metropolitan air quality agencies also
monitor &ir quality in some especially Lroublesome Jocations
to measure the effectiveness of antipollution measures.
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5. The Burden Of Pollution

in the Tennessee Valley there arc six major kinds rf
pollulants: particutate matter, sulfur dioxide, nitcogen
dioxide, carbon monoxide, lcad, and pzone, To deal with
these pollution materials, we firsl have to know somsthing
about where they come from, why they are important, and
whal can be done to bring them under control,

Particles in the air come from many snurces: from
smokestacks and chimneys; from cars and trocks travnling
the highways and streets, kicking up dust and emitling smoke;
from construclion activities; or from agriculture and Torestry
operations. MosL of the Jarger particles fall to earth wilhin a
short distanue of where they are generated. They are far less
troublesome to human health than Wie tiny particles which
remain in the air for long periods of time and can be inhaled
desp inLo the lungs,

The largest sources uf sulfur dinxide arc coal-fired
power plants, inilustrial and commercial hoilers burning coal
or oil, cement plants, smelters, and petroleum refineries.
Sulfur dioxide can cause damag: lo crops and matural
vegelation, It also is associaled with hsalth problems for the
very youny and {he elderly, Further, it is a major element jn
the furmation of acid rain, a matter of growing concern in
the Valley and around the world,

Nitrogen diaxide comes mainly from automabiles, large
coal- or oil-burning power plants, and industrial boilers, 1t
also plays a role in the acid rain phenomenan.

Carbon pruncxide comes from many sources, but mainly
from molor vehicles as a by-product of incomplete
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combustion, Too much carbon monoXide in our environment
can affuct the ability of blood to arry oxy 1 ta the cells of
our badies.

Nzone is mustly a summertime problem. It is furmed in
the atmosphere throush the action of the sun on nitrogen,
oxides, hydrocarbons, aml carbon monoxide. Migh in the
almosphere, azone provides protection against ultraviolet
radiation, but near the earth it can damage farm crops.
Millions of dollars are lost each year as Lrees and phanls are
damaged, and nylon, rubber, plastics, dyes, and uther
synthetics deteriorate due to uzone.

Each year millions of dollars are spent to reduce thc
amount of pollution emilted into the atmosphere. Such
control devices a5 electrostatic precipitators, scrubbers, and
catalytic converters are already used to reduce emissions
from smokestacks and automobile exhausts, However, even
tighter controls may be needed in the future. 1t is 4n ondlass
battle, oo that is essentia) to safequard human health and
the natural covircnment.
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6. Acid Rain: An Air Or

Water Problem?

To understand arid rain, we first must understand what
an acid is, Acidity is measurad on a pH scale which ranges
from | to 14, A substance with a pH of 7 is considered
neutral; that Is, it is neither acidic nor alkaline.
Measurements below 7 are acidic, and the stronger the acid,
the lower the number, Vinegar, for instance, has a pH of 3,
and lemon juice has @ pH of 2. Un the other hand, baking
soda nas a pH above 8 and ammonia is measured around |2;
therefore, both are alkaline.

Unpolluted rain is slightly acidic with a pH of 5.0 to 5.2,
In the Tennessee Valley, the pl of rain averages around 4.3,
whi.h is 5 to 8 times more acidic than unpolluted rain,

The acid-forming compounds come from natural as well
as manmade sources, A volcanic eruption half way around
the warld can cause acidic conditions covering half the
globe. Decay processes involving both plant and animal
malerials, which cceur in marshes, swamps, ard oceans, can
also produce chemicals that can increase acidic deposits.
Many researchers, however, believe thal a major source of
increaved acid in rainfall s such industrial activity as the
burning of fosst) fuels like coal, gasoline, fuel oil, and natural
qas.

The effects of acld rain arc difficult 1o pinpeint. We
know that when a strean or lake hecomes 100 acidic, fish and
their food sources are affected. Acid stress can cause fish to
die. Small amounts of acid can also affect the ability of fish
to reproduce. In addition, acid dissolves malerials like
aluminum in the soil, and the combination of aluminum and
acid often proves fatal to fish and other organisms.
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Acid rain is also belisved to reduce crop yields and
deteriorale buildings and roads. There are also indications
that acid precipitation also may be causing a reduction in
forest production in the Valley rcgion. TVA and other
agencies, industry Tesearchers, and edugational institutions
are pursuing studies aimed ab qaining greatar understanding
of acid rains however, there is much to be done in the field.

Clearly [his is a complex matter, but it is one that is
viewed with increasing concemn by many world Jeaders. Since
air moves without restriction from region to region, from
ration to sation, and from continert to continent, any
solution to the problem will require international cooperaion.
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7. Rural Air

The air around us is never completely pure, It contains
many g8ses and particulate materials thal are useful to
plants and animals. Plants use the carbon dioxide in air for
photosynthesis to produce simple sugars. Planls aisu attract
some water vapor and uther elements, such as nitrogen and
sulfur, in ofder to grow and reproduce, Humans tilize
oxyyan from the air in order to breathe.

Not all gases and particulate matter in the air are
wseful. Many other materials carried in the air, such as dust,
pollen, smake, salts, and volatile vapars, setve no particular
purpose and cavse herm in certain amounts. Because air
quality has become an important environmental consideration
in our country and around the world, there is a great deal of
interest in measuring the variety of elements in the air.

To give these measuremenls some practical meaning, it
1s importanl to have some yardstick for making comparisons.
For this reasun, TYA and other agencies are involved In rural
air monitoring. By making measurements in fural areas, as
far away as possible from urban and industrial sources of
pollution, background levels of potentially troublesome
materials can be established.

TYA maintains monitoring stations in the Tennessee
Valley to measure how much sulfur dioxide, nitrogen oxides,
particulates, acid rain, and ozone are found in the cleaner air
in the region. These "trend® steb’ons are located in north
Alabame, western Kentucky, middle Tennesses, eastern
Tennessee, and southwest Virginia.

Air quality information from thesc stations makes it
possible to determine the degrec to which the air in big cities
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and near industrial complexes affects human activity. This
informatian, in combination with other data, helps regulatary
agencies determine how much emission intxal is necessary
to reduce air pollution.

Measurements of air quality in rural areas can also
provide indications of long-term environmenlal changes in a
region. If, Tor instance, a rural station begins to see
increasind amounts of a pollutant in the air, Federal and
state agencies can wse this information to develop the
broad-based contrel measures necessary to  improve
conditions.

Measurements at ryral trend stations can also give a
great deal of information on long-range transport of
pollutants. They can tell us about Lhe quality of the air
coming into and leaving the Valley and provide some
indication uf how pollution sources are affecting air quality.
Measurements of rain chemistry can determine whether or
not acid rain is getting worse or better, or holding steady
over a period of years.

We are constantly collecting air quality information in
the Valley and adding it to the more than 50 years worth of
data collected previously. This information can be made
available on request to authorities at every level of
government, to industries, Ln scientific researchers, and to
the public.




8. Indoor Air And Other New Issues

Faw people think about indoor air pollution. However,
increasing numbers of health specialists are becoming
concerned about the air in our homes and work places. Since,
on the average, we spend more than 80 percent of our time
indoors, the quality of indoor air should be important to us.
Tobacco smoks, for exampls, is suspected to be dangerous to
our health even if we do not smoke. Fumes from certain
types of insulation are also considered hazardous. Indoor air
can contain a variety of pollutants.

One of the ways we become aware that the air around us
is not pure is through our sense of smell. How many times
have You said, or heard someone else say "That smells
good*? Food cooling can give off aromas t1at make our
mouths water. Some people like the small of a cigar, pips, or
fireplace woodsmoke on 2 cold winter day. Of course, none
of us wants to give up the harmless, pleasant qdors around us,
but somatimas thesa odors gan mask maore harmful pollutants
and unfortunately there are also some pollutants that we
cannot smell at all. One such example is carbon monoxide.

TVA has bacome concerned with indoor air quality, in
part as a result of the emphasis placed on tighter insulation
of our homes and other buildings. The TVA-spunsored
insulation program has been promoted as a means of saving
energy, especially during heating and air-conditioning
seasons, but tighter living quarters can mean less circulation
of new air inlo a building. When air insids is retained longar,
it has a longer time in which to accumulate indoor poliutants.

There are several emerqing issues that should be kept in

mind while thinking about indoor air quality. Inhalable
particulates is one. The human breathing passages generally
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are able to filter ut largar particles and prevent them fram
reaching the lungs. However, microscopic particles are
another matter. They make their way into the deeper parts
of the lungs and can cause or aggravate Mness in many
paople,

Another indcor air quality issue canters on the effects of
woodstoves in homes or in residential neighborhoods.
Woodstoves are being used by an increasing number of people
in an effort to cut heating bills, but burning wood emits a
number of potentially toxic materials,




Q. Hazardous Pollutants

Some pollutants are dangerous to human health even in
very small amounts, The presence of such materials in the
air may be a signal that something needs to be done. The
Environmental Protection Agency has listed so far 7
substances as hazardous air pollutants under the Clean Air
Act. These are asbestos, beryllium, mercury, vinyl chioride,
benzene, inorganic arsenic, and radionuclides.

Hazardous air pollution is becoming more of a problem
year by year dus to the creation of mare unusual and complex
chemicals to serve the needs of new technological industries.
Chemical disposal sites and hazardous waste incinerators can
also emit hazardous materials,

TVA is helping, through various activities, to evaluate
hazards and to provids basic standard measures of various
substances in the air. Such information is essential to the
development of exposure standards or emission control
requlations balieved necassary to protect human health,

Unfortunately, the number of potentially hazardous
chemicals in our environment is almost impassible to
estimate. [n addition, developing lechniques for detecting
and measuring thase substances is difficult,

This is further complicated by the amount of time
involved in detecting some effects. l.ook at Cigarette
smoking. A healthy person is nat likely to be permanently
damaged by ome cigarette or one package. Continuous
smoking over a period of many years, however, can result in
the development of cancer, emphysema, or other lung
problems.

Hazardous chemicals may affect the body in a similar
way. Exposures to small amounts of the chemical may have
little or no effect, but, over a long period of time, continuous
small exposures may have a serious effect similar to
exposihes of Jarge amounts of the substance alf at once. For
this reason, there is concern not only about exposure to
significant amounts of hazardous material over a short period
of time but also about repeated exposure to low levels over a
period of years. Idertifying hasardous substances is further
complicated by the lag time between the first exposure and
any identifiable damage.
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The Atmospheric Blanket

And Winds

OBJECTIVES:

(1} The students will do research to find information
about Farth's atmosphers. (2) Students will prepare a
diagram representing the Earth and its atmospheric layer.
See AIR RESOURCE S matrix for background infarmation,

MATERIALS:

posterboard or newsprint

felt crayons

string

blue felt crayon

globa or photograph of Earth from space

PREPARATION:

Review with the students the layers of Earth's
atmosphere, Ask the students to check reference books for
information about the atmosphere. Be sure to find out;
(1) how far above the Earth's surface the atmosphere
extends in kilomaters, (2) what the different layers are that
make up the earth's atmosphere (like ozone, for example),
and (3) the percentage composition of gases and water vapor
in each layer.

This activity may be combined with the activity
"WATER WORLDWIDE" in the WATER RESQURCES section.
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PROCEDURE:

Allow the students to wark together in groups of 4 or §,
Place a globe or a photograph of Earth from space in a
central lacation to serve as a model. Students should draw a
whole surface view, @ Cut-away view s in the diagram
provided, or both. The circumference may be drawn by tying
a string to a pencil and, by holding the other end of the string
in the center, transcribing a circle on the posterboard with
the pencil.

7

[6cm-

1 ¢m=400 km

Set the radius of the string at 16 cm. The diameter will be
32 cm, which qives a scale of 1 cm = 400 km.

From their ressarch, the students should know the depth
of the atmosphere. Using a light hiue felt crayon, have the
students add the atmospheric blanket to their tarth diagram
(about | to 3 cm thick only). Help each group calculate the
correct thickness, using the scale 1 cm = 400 k. Do this on
the board for everyone. Then discuss with the class the
relative thinness of this layer.

4




Encourage the qroups to prepare data tables, circle
graphs, and bar graphs from the information they have
collscted, such as percentage compasition of gases and of
water vapor, Place this information along the bordears of the
poster board or in the corners, Also add photographs of
clouds and other atmospheric phenomena students have cut
out of magazines or other print media. Finally, add the
o2one Jayer. Have sach group present its poster to the class.

ATMOSPHERE

lllﬂo
| oo 290 5%y g7
Distance from earths surfiee in, Y,

FOLLOW-THROUGH:

Study the diagrams. Explain the major pattems of winds
on Earth. Show the importance of sunlight heating the
surface and the turning of the Earth in the formation of these
wind patterns, Have the students add wind patterns to their
%Nﬂt@ the surface wind direction in their area and

past

o ‘he ta high altitude wind pattem.
"5
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EFFECT OF EARTH'S ROTATION ON WIND PATTERNS

If the earth did not turn, the air would cicculate in a fixed
pattern, as shown (top); the earth does tum, however, at the
speeds shown (center), with the resulting patteﬁhmvn

{bottom), 7 6
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Composition About
Air Composition

OBJECTIVES:

The students will prepare compositions about the
"composition® of the Earth’s atmosphere. See AR
RFSOURCES matrix for background information,

MATERJALS:

refarence materials

PREPARATION:

Review with your students the various information
spurces available to them such as books, films, intervisws,
correspondence, and others.

Develop a composition format with the class so that the
compositions will be similar and consistent.

Discuss the importance of having the group work
togsther to help one another, Each smail group will act as a
sounding board to help individual students prepare better
compositions, Honesty, helpfulness, and  encouragement
should b8 emphasized for the group portion of the work. You
might prepare an evaluation if necessary o have peers
evaluate each other's work in the small groups using the
critera mentioned above.

PROCEDURE:

Divida the class into eight groups. Each group will deal
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with one of the following topics:

NITROGEN

OXYGEN

OTHER GASES {arqon, helium, neon, kryption, xenon)
SULPHUR DIOXIDE

NITROGEN DIOXIDt

CARBON MONOXIDE and CARBON NIOXIDE
0Z0ONE

PARTICULATE MATTER

Allow the groups to meet and identify information
sources. Individuals should begin to ressarch their topics and
write a first draft, When the first drafts are complete, Qive
the students these instructions:

(1} At the next group meeting, pair with a member of
another group. Read your composition to that parson
and ask for comments like: “What parts interested you
the most?" and "Which parts would you lsave qut?".
Then have the other person read his/her composition ta
you while you provide helpful comments. Research
your topics more and write a second draft.

(2) Meet in your original group and allow each member to
read the second drafts. Make helpful comments after
each person has read. If the paper is interesting
enough, then comment on grammar and sentence
structure, The writer does not have to accept the
group’s or any individual's opinion. Remember: the
goal is to give helpful comments. In some cases, it can
be helpful Lo repeat step (1} above if the composition
could use @ more interesting approach.
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(3) Meet in your original group and work with a partner to
check grammar, spelling, and punctuation. Prepare a
final copy.

{4) Exchange compositions with another group. Read all of
their work and choose the best one.

Allow the best composition from each group to be read
to the class.

FOLLOW-THROUGH:

Prepare models of the various substances that were
researched in this activity. Ask a chemistry teacher about a
molecular modeling kit or how to make the models from
styrofoam and pipe cleaners.

Have the students prepare diagrams like the one at the
right. For the substances that are manmade, show possible
sources of the substances and possible effects of them, For
the naturally occurring substances, like oxygen and nitrogen,
make diagrams to show how these substances are cycled
through the environment.
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Temperature Inversions

OBJECTIVES:

Students will observe how an inversion layer can trap
pollutants close to the surface of the Earth. See AIR
RESOURCES matrix for background information.

MATERIALS:

aquarium or cardboard box
tray or ice

cardboard lid

rubber tube

smoke source

PREFARATION:

Explain the concept of inversion layer o the class,
Generally, the farther from Earth's surface, (he cooler the
air of the atmosphere becomes (see the diagram). Sometimes

Cool Air . Codler Air .

 Cool Air §°

an inversion layer forms. This happens when a layer of
warmer air is on top of a layer of cooler air. An inversion

layer can acl 4s a barrier that traps pollutants close to the
ground.

Prepare the set-up illustrated or have the students make
it.

The students must leave the system undisturbed for at
least 10 to 15 minutes to allow a cold |layer to form an the
bottom of the aguarium. Be sure that the tube i lying on the
bottom withir, the cold layer.

Cardboard Lid

Rubber Tube




Gently blow smoke into the system for the students.
Have the students observe and then draw a diagram of their
obsarvations,

PROCEDURE:

Hava half of the class prepare this demonstration while
the other half performs the activity "WEATHER CYCI E."

FOLLOW-THROUGH:

Share the diagram “Cffect of Topography on Air
Circulation” with your students, How can topography create
wersion layers that make rertein areas very susceptible
air pollution?

EFFECT OF TOPOGRAPHY DN AIR CIRCUL ATION

Early in the day, the sun's rays do not reach the valley, so the
air in .t remains cold and air movement is limited (top). By
midday, however, heat from the sun reaches the valley,

. . surface air is heated, and air circulation is restarad {Lgiéom).

ERIC B4
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Weather Cydle

WEATHER CYCLE

OBJFCTIVES:

The students will Observe the effects of temperature on
wind formation. See AIR RESOURCES matrix far

hackground ‘nformation,

MATERIALS:

150-watt hulbs
cardboard hox
tape

plastic food wrap
pan of i¢

pan of charcoal
rubber tubing
smoke source

PREPARATIUN:

Prepare the materials according to the diagram. Sizes
can he approximate. {Older students may prepare the boxes
fur you.)

PROCEDURE:

Allow half of the class to perform this activity while the
other half performs the activity "TtMi. {ATURE
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INVIRSIONS." Switch Lhe groups Lo allow them Lo perform
both activities.

Allow the studenls Lo set up the demonstration. Gently
blow smoke throuyh the tube in the back while students note
the flow of air in the box, {The smok. is used to make the air
visible). The students should draw what they observed.

o @ ]

—— Masking Tape
P} @/’/Z/&W///ﬂ&

T
yh lliet 4,

30 ¢m Mo

Clear Plastic Food Wrap  goy (Open
at Bottom

Place the twd 150-watt bulbs above the box and heat the
system for 10 minutes. Gently add smoke as before and atlow
the students to note the flow of air in the box. Draw «
diagram as before,
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Turn off the lainp and wait 2 minutes, then blow smoke
as before. Have the students note the Flow of air. Draw a
diagram. Have students describe what they have observed
and suggest explanations.

Compare this "micro system" to the weather of Farth.
What are the energy sources that power each system? what
role does the ice play in each system, and where does ice
come from in each system?

FOLLOW-THROUGH:
Compare ths activity to ‘he activity "ATMOSPHERIC

BLANKET AND WINDS.” Allow the students to exptain how
major wind patterns are formed and powered on Farth.

Charcoal




Atmosphere Watchers

OBJECTIVES: addresses of other schools in the Valley for your students to
write. Find these schnols on the large Tennessee Valley map.
(1) The students Il collect dala on local rainfall pH
and particles in the atmosphere. (2) Students will compare
their data with data from other schools in the region. See PROCHDURE:

AIR RESOURCES matrix for background information.

Have the students work in small groups of 2 or 3 students

per graup. After each rainfall, test a sample of the rain with

MATERIALS: the pH indicator. Keep a record of the data. (See the
activity "WEAIHER WATCHERS.")

pH indicator (universal liquid - consult a chemistry

textbook or chemistry teacher)

small test tubes

microscope slides

petroleum jelly

micrascope or hand lens

newsprint

map of the Tennessee Valley

Collect data after ear  ainfall. Record the date, pH,
wind direction, temperz.e, and any othar useful
infarmation.

Have each group prepare letters to send to other classes
in the Valley. The letter should be a request to exchange
information with the other schonls ahout the rainfall pH and
other weather data in their local area. (Perhaps rural schools
could select urban schools and vice versa. Be sure to
establish @ mix [urban versus rural, mountains versus plateau,
rivertown versus nonriver town) but nate the diffarences.)

PREPARATION:

Rriefly explain pH. Tesl the acidity and alkalinity of
several common items such as vinegar, sndd water, shampoo,
detergent, or bicarbonate by simply adding 2 drop of the pH
indicator Yo a small amount of the test salution. Compare
the color Formed to the color chart.

Cin the Tennessee Valley map, place pins at the location
of all vorresponding schools. Place newsprint beside the map
tn record data from other schools as it is received, Continue
this activity throughout the year.

Read the fact sheet concerning arid rain. Discuss why it

- arti o ]
i imoortant to Valley residents A par collector can also be made by smearing a

layer of p..  .eum jelly on one side of a clean microscope
slice. (se tape to label the oppasite side. Place the slide in
a safe place 3t least 7 f.  above lhe ground. Place some
inside and others outside. ook closely at the slide with a

J

———————— It

Finally, demonstrate to the clss the proper format far
letters that they will write for this activity. Gather

('19 A"35
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microscope every week for several weeks. The students
should write descriptions of where their slides were placed
and what was observed on the slide. Which particles are from
human activity?

Discussion. Are there evidences of acid rain in your
local community? In your region? What did you learn about
particulate matter? Does it vary with location? Why or why
not?

FOLLOW-THROUGH:

Write TVA and ask for the publication "How Clean Is Our
Air?”. See address below. How is your area rated in air
quality? Include data from the publication gn your ¢lass map
of the Tennessee Vallay Region.

Mapping Services

Office of Natural Resources & Ecanomic Develupment
TVA

201 401 Building
Chattanooga, TN 37401
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Sulfur Dioxide Dangers

OBJECTIVES:

The students will ohserve the effects of on plant iife.
See AIR RESTURCES matrix (or hackground information.

MATERIALS:

large clear plastic bag
tape

green plant in a pot
small beaker

sodium nitrite (2q)
sulfuric acid (5%)

PREPARATION;

Sulfur dioxide, besides having 2 noxious smell, can
interfere with photosynthesic. In this demonstration, there
will be a high concentration of sulfur dioxide gas in a Josed
container. Because the amount of gas in the bag will be high,
effects to the plant will be immediate and severe.

We suggest that the teacher should do this activity as a
demonstration only!

PROCEDURE:

Take the class aulside for this demonmstration. Place 2
gm of sodium nitrate in the small beaker and place the
beaker and the potted plant inside the plastic bag. Add 2 ml
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of 5 percent sulfuric acid to the small beaker and seal the
bag shut with the tape. If suifur dioxide qas leaks from the
bag {smells like rotten eqgs), move the class away until the
reaction is completed. Leave the plant in the closed bag at
loast 10 minutes. Cut the bag open and allow the gas to
disperse. After the plant has aired out, take it back to the
classroom. Be sure to wash your hands.

Allow the class to observe the plant for 2 days and keep
a log of their observations. Ask them to note colar, leaves,
and general health. Provide a second similar piant to use for
comparison, Discuss with the students why sulfur dioxide
emissions are Tequlated to stay below certain levels, Why
does TVA maintain careful watch on sulfur dioxide produced
in the Tennessee Valley?




F OLLOW-THROUGH:

Do the activity "WFEATHER WATCHERS" In  this
section. Find out how sulfur dioxide is related to "acid rain.”

How does this dermonstration relate to "indoor" air?
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The Nose Knows

OBJECTIVE:

The students will use their sanse of smell to detect air
pollution in various locations, See AIR RESDURCES matrix
for background information.

MATERIALS:

army surplus gas mask or home-made gas mask
cottan

attivated charcoal

2 ar 3 liter plastic bottle

PREFARATION:

Prepare the gas mask as in the diagram. Repeated
stimull, odors, are often not smelled because you have
become "used to them.” By breathing filtered air, your nose
will become semsitive again to common place odors around

you. The sense of smell is important for survival for many
animals,

PROCEDURE:

Have the students breathe through the ges mask for
approximately 3 minutes and then sniff the air, Several gas
masks may be made so that al) students are able to do the
test at the same time, Ask the students to record what they
smell, If they can't name the smell, then indicate whether
the smell is nice or otherwise. Indicate strength of the

smells. 9 7

Perform this activity in seyeral locations including

the class room a new building
the qym a City street
the cafeteria a country road
a new automobile

Discuss what occurred, Which areas have the highest
amounts of odors. Could you recognize any types of air
pollution? Which one? Did these seem to smell qood or bad?

Smell sulfur dioxide gas (be careful) by doing the activity
SULFUR DIOXIDE Danger. Did it remind you of rotter s4qs?

Plastic Bottle {remave the bottom)

Cover Mouth
and Nose

Activated Charcoal
Cotton

J8




FOLLDW-THRDUGH:

Find out about Tennessee Valley Authority trend
stations. Write TVA and other organizations for air pollution
data. Determine from this information the quality of air in
your area. If it Is of high or low quality, determine why.
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Storing Hazardous Materials

OBJECTIVE:

The studants will simulate how hazardous substances are
stored in the human body. See AIR RESOURCES matrix for
background infarmation.

MATERIALS:

newsprint

poster board

falt crayons

string

research material on 7 hazardous matarials
mentioned in factsheet 9

PREPARATION:

Rsad factsheet &9, "Hazardous Pollutants.” See the
activity "CARBON MONOXIDE." Have half the class
reseafch cubstances that are hazardous to the human body
and where these materiais are stored in the body.

List the seven hazardous materials mentioned in
factsheet 9 and discuss them with the class.

PROCEDURE:

Allow the group researching the substances to present its
findings in the form of a simulation. The students should

make posters to represent the organs where hazardous

ol

substances are stored. Some examplas might include the
bones, fat, and the liver. Distribute the "organs” around the
room and connect these together with "blood vessels”

(string). The students should act as blood and travel threugh
the blood vessels,

During the simulation, the “blood® can pick up the
hazardous substances at their paint of entry into the body and
then deposit the substances in the organ whers it is storad,
Let the simulation run yntil a substantial amount of
hazardous substances have built up in each or gan.

Now discuss the source of each hazardous material. Ask
the audience to name the various hazardous substances and
which argan stores thet substanca. Are some substances

excreted from the body through the actien of the kidneys or
lungs?




FOLLOW-THROUGH:

Divide the class into seven groups and have each group
research ope of the seven assigned hazardous materials.
Each group can give a more dstailed explanstion of its
accumulated hazardous material and its effects on people
during the actual simulatior above.

WHERE ARE THE HAZARDOUS
WASTES STORED?




¢
Carbon Monoxide

OBJECTIVES:

The students will simulate carbon monoxide buildup in

animals or peaple. See AR RESOURCES matrix for
background information,

MATERIALS

newsprint

poster board

felt crayans

string

3" x 5" nards, basketballs, building blocks, or
books of the same size

folt board or adhesive cloth

glue

velero

PREP ARATION:
See the activity "STORING HAZARDOUS MATERIALS."

The human bloed stream transparts oxygen collected in
the lungs to the body. 1t alsv Lransports carbon dioxide from
the body to the Jungs, where it is removed. The carrier is
hemoglobin, The hemoglobin molecule carries both oxygen
and carbon dioxide but nat at the same time. It can only
carry one substance at a time,

Carbon monoxide is dangeraus because hemoglobin has a
higher affinity (liking) for CO than for Oy If both Oy
and CO are present, the hemoglobin will carry the CO before
it carries Oy,

)
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PROCEDURE:

Divide the class into two large groups. One group will
simulate this activity to the other group, and the second
group may simulate the activity "STORING HAZARDOUS
MATERIALS” for this group.

The studants will *be* hemaglebin molecules. They may
create the simulation in the way that they think best, but it
should include the following. Make a poster of model of the
lungs where oxygen can be picked up by the *hemoalobin® and
carbon dioxide can be deposited. Oxygen and carbon dioxide
malecules can be represented by cards, basketballs, buildings
blocks, books of the same size, or any availahle items the
group chooses. Other organs should be included, and the path
of bland vessels for the hemoglobin to follow must be marked
off.

Begin the simulation by showing normal transport of
oxygen to the bady and carbon dioxide o the lungs.
Remember, the hemoglobin can carry only one type of
molecule at a time. In the lungs, they must drop their carbon
dioxide when they pick up oxyqen. Place a student in each
organ to exchange the delivered oxygen for carbon dioxide.
Also, have someone in the lung exchange the COp delivered
for oxygen in the atmosphere, (Perhaps a felt board or
adhesive cloth can be used to show the agcumulation of the
gases by sticking the gases to the board as they arrive.)

Now add the carbon manoxide malecules to the system.
When a hemoglebin picks up a carbon monoxide molecule, it
can’t put it down; therefore, it can't carey oxygen and carbon
dioxide. The carbon dioxide begins to build up in the organs
and death can rapidly occur.
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FOLLOW-THROLIGH:

Ask the audiznce to explain what thay have observed.
They may ask questions of the hemogiobin, Ask them to
explain why carbon monoxide is dangerous to people.




Smoke Detectors

DBJECTIVES:

Students will take Ringlemann measurements of smoke
in their community. See AIR RESOURCES matrix for
background information.

MATERIALS:

3* X 5" index cards
Power's Microringlemann handout for each student
community field study area

PREPARATION:

All combustion processes involving the buming of
materials composed of carbon, hydrogen, and oxygen will
produce only carban dioxide and water vapor if combustion is
complete. In actual practice, It is usually impossible to burn
any fuel completely, even with an excess of air. Thus,
particles of unbured carbon are carried along with the
gaseous products making black or various shades of gray
gases discharge from tha smokestack,

In 1898, Maximilian Ringlemann devised a series of
charts to measure smoke density, A number from 1 to & may
be assigned to indicate percentage of smoke density. In this
activity students will measure smoke density in the local
environmant by making field observations. This activity may
be combined with the activity *THE NOSE KNOWS® and also
"ATMDSPHERE WATCHERS."
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Average of: No. I == 20% density
No. 2 == 40% density

Na. 3 == 60% density No. 2.4= 44,8%

No. & == 80% density /p

PROCEDURE: oelow

Select a suitable site for observing a smoke plume from
a factory, powerhouse, school boiler, or other squrce. The
observers should stand hetween 30 and 300 meters from the

smoke. Open sky should be visible behind the smoke—no
buildings.

Hold the lower right-hand comer of the Powers
Micraringlemann betwaen the thumb and forefingers with the
arids toward you. Face the smoke and hold the card at arms
length so that you can sea the smake through the slot in the
card. Be sure that the light falling on the card is the same as
that falling on the smoke. Record the Ringlemann number on

a chart. Repeat the observations every 30 seconds for 15
minutes.
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ina ou have prepared similar to this - ) —
” Record data in a table ¥ prepared similar Sourcas of Al Pl tion

---.\‘
Ringleman) {Tally Box of # 1 Observations |  Product
° 5 > Fuel Combustion
in Stationary
- ’ - Sources
3X 14 47 2%
Salid Waste Transportation
Forest Fires
Totals 33 = B85 o

Average 85/35 = 2.4

Industrial
Processes
14%

Return to the classraom and calculate the density of the
smoke observed. These data can be charted from day to day
to see if smoke output varies from this source. Also, these
data can be sent to other schools and return data from their
community can be recordad.

Where does the smoke go? What is in smoke? Examine
the circle graph below. What are the biggest sources of Sowrce:  National Air Pollution Control
pollution in the air? What is the Government doing about Administration, HEW.
automobile pollution? Under which category below do oil and
coal power plants occur? Under which category do home
wood fireplaces fall? Do you and the power company have
the right to bumn as much as you like? If not, what are the
limits and who sets those limits?
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FOLLOW-THROUGH:

Ask several students to research the current theary on
the extinction of dinosaurs due to a meteor impact with the
earth and a resulting dust cloud that killed the plants that
these animals used for food. What are the implications for
dust and smoke in the upper atmosphere? Ask the students to
report to the entire class. Several students may also be
interested in the “qreen house” effect. Ask the students to

prepare a report on this topic te present to the class.

Front side of Power's Ringelmann

;

::'!,-,'f | . 3

T 1]
// CUT OUT THIS swr/
1711111111111

These grids are a direct facsimile reduction of the standard

Price:35¢ each, discount on quantities

*For a copy of POWER'S MICRORINGELMANN ordar your
own from address ahove.
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Back side of Power's Ringelmann

Power’s MicroRingelmann is an accurate photographic
reduction of the standard Ringelmann Smoke Charl as
published by the United Statcs Bureau of Mines. For best
results, use this card according to the following instructions:

s

I, Hold chart at arm’s length and view smoke through

i'ww%i e | !I'% LW" i W slot provided.
i ""'TI'L_'a bt } ) i ,&Mﬁ{, bbb 2. Be cure that light shining on chart Is the sams light
SR §i 1] ﬁh IWMQ.H %g;ﬁwt that is shining on smoke being examined, for best
Nl  Ne2 N3 NO.& results, sun should be behind cbserver.
5, Match smoke as clossly as possible with
POWER'S MICRORINGELMANN carrespanding grid on chart,

4, Enter density of smoke (destgnated by numbers
under each grid} on record sheets also enter time of

Ringelmarn Chart s issugd by the United States Bureau of each observation,
Mines. Copyright 1954 by McGraw-Hill Publishing Company, S, Repeat observations at regular intervals of 174 ar
Inc. (Publisher of Pawer) 30 W 420d St, New York 36, N Y 172 minute.

6. To compute sSmoke density use the formula
Equivalent units of No, | smoke ¥ 0.20 number of
observations 2 percent age smoke density

7. Note and record distance to stack, direction of
stack, shape and diameter of stack, and speed end
direction of wind,
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Air Resources Glossary

Ql

Acid Rain - Sulfur dioxide from industrial and power
facilities that mixes with other elements of the
atmosphere to form an acid that returns to Earth's
surface through rain.

Bermuda High - A pocket of still air formed when two
different air masses traveling in different directions
meet.

Catbon Monoxide - A gas given off by incomplete
combustion, primarily in motar vehicles.

Catalytic Converters - A device on cars and other
venicles that filters the lead out of the exhaust gases.

Electrostatic Precipitator - A device that separates
particulates from gases by neutralizing the charge on
these particles.

Nitrogen Oxides - A chemical given off during
incomplete combustion, primarily from larger industrial
plants.

Qzong - A naturally occurring form of oxygen in the
upper atmospnere that protects the Earth from harmful
rays of the sun. Ozone can damage or kil living things.

Particulate - Specks of dirt, dust, and chemicals in the
atmosphere,

Scrubbers - A filtering device that can be placed in a
smokestack to take out sulfur dioxides and nitrogen
oxides.
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Sulfur Dioxide - A chemical given off during
combustion from coal-fired power plants primarily.

. Ultraviolet Radiation - A type of light rays emitted

from the sun {and other sources) that is harmful in large
doses (sunburn).
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"It is a tale of a wandering and inconsistent
river now become a ¢hain of broad and
lovaly lakes which people enjoy, and on
which they can depend . . . a story

of the people and how they have worked
to create a new valley.”

- David E. Uilienthal




Cultural Resources Concept Map
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Cultural Resources Fact Sheets

I, Ovarview

7. Archaelogy: The Study Of Human Behavior From
Material Remains

3. Prehistoric L.and Cwnership And Use
4, Indian-White Relations

5 Tannassee YValley Women

6. Cultural Diversity In The 1930s

1. The Black Exparience

8. Log Buildings

9. Preservation And Reuse Of Historic Structures
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What comes to mind when you think of a natural
rasource? Perhaps a pine forest, a brook trout, a coal field,
or a limestone quarry? Others might think of places like the
mist-capped Smoky Mountains, the cool waters of Reelfoot
Lake, the wildemess paninsula of Land Between the Lakes, or
even the Tennessee River.

Now think of a cultural resource. What comes to mind?
Perhaps a frontier log cabin, a horse-drawn carriage, a
steam-driven locomative, or maybe a plough, a hunting knife,
a Civil War rifle, or a banjo? Have you ever visited places
like the town of Rugby, the Tellico Blockhouse, the Cherokee
Indian Reservation, the Hermitage, Russell Cave National
Monument, Shiloh Military Park. or Beale Strest in
Mamphis? These places are enjoyed each year by thousands
of pecple intarssted in sesing and learming about the past.

A cultural resource comes from human efforts, either by
a single person or a group of people. It may be a unique
painting or sculpture, a restored section of an old town, or
the remnants of a previous culture. However, cultural
resourcas are not necessarily ancient For example, the
Nation's first nuclear reactor in Oak Ridge, Tennessee, is 2
aultural resource, Cultural resources communicate a sense
of our past and, through interpretation and research, may
provide a greater understanding of our culture by looking
maore clearly at our rich and varied history.

Archagologists, historic architects, and historians are
responsible for the management of cultural resources. They
gvaluate the sianificance of cultural resources. For instance,
what sites are of worthy of protection and preservation?
How should they be preserved? Which artifacts should be
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displayed for the public in museums? Can historic buildings
be restored and adapted to other uses? These are just a few
of the many questions they face when evaluating the
potantials of a cultural resource,

Efforts to proserve the homes of national heroes like
(isorge Washington's Mount Vernon, Thomas Jefferson's
Manticello, and Andrew Jackson's Hermitage (just east of
Nashville, TN) date back to the 19th cantury. Sut it was not
until the passage of the National Histaric Preservation Act
in 1966 that preservation became a national movement
backed by legislation. “The historical and cultural
foundations of the Nation,” Congress wrote, "should be
preserved as a living part of community life and development
in arder to give a sense of orientation to the American
people. Congress went on to say that, "The preservation of
this ir.eplaceable heritage is in the public interest so that its
vital legacy will be mandated and enriched for future
generations of Americans." Thus, America’s cultural roots
wera to ba supported and presarved through legislative action.

The basic administrative toel for carrying out the Act is
the National Reqister of Historic Places (National Register).
This js a list kept by the United States Department of the
Interior in Washington, D.C. The National Register lists
places and things which have historic value on a local,
regional, or national scale. It includes sites such as the
Tamnessee State Capitol in Nashville and Beale Street in
Memphis, Tennessee, once the heart and soul of the Nation's
rhythm and blues music.

In additlon to listing the site, the National Register also
contains useful information about the management of the
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site. It answers questions concerning the site’s appearance
and state of repair, and its historical or architectural
importance. and describes why the site is important to
preserve.

Although the Department of the Interior is responsible
for the National Register, a wide variety of individuals.
institutions, and corporations are encouraged to nominate
sites. The Federal government, under terms of the Act, is
requirad to survey public lands and locate sites eligible for
inclusion on the National Register.

Attempts to preserve our heritage are as old as the
Nation itself. Cultural resources attempt to capture the rich
diversity of our national heritage through places and things
symbolizing the unique social patterns characteristic of our
past.




2. Archaeology: The Study Of Human
Behavior From Material Remains

When Europeans came to America, they were met by
people already living here. Europeans called these peopls
American Indians. Unlike the telsvision image, most Indians
did not ride horses, live in teepees, and shoot bows and
arrows. In fact, Indian tribes from different areas of the
country varied considerably in their dress, language, and
custams. Horses, which evolved in the Western Hamisphere
but then became extinct there, wers reintroducad to America
by Spanish explorers. Indians living on the Great Plains were
quick to put these horses to good use. Tespees, often
associated with Indians in general, tended to be found maostly
on the Great Plains, Southwestern Indians, such as the
Pueblos, used multistory, stone, apartment-like buildings,
while southeastern Indians, like the Cherokees, used thatched
huts and log cabins. Bows and arrows were really not
extensively used until relatively late in American Indian
history. For most of the 12,000 years Indians are believed to
have inhabited this continent, spears were the primary
weapons used for hunting and warfare,

Discovering how Indians lived and whera they originally
came from is done by excavating, or digging in the ground, to
uncover evidence. Early peoples, like people today,
sometimes just abandoned their homes. They dropped
objects, dumped garbage, painted pictures on cave walls, and
buried their dead. As years passed, ths abandoned houses and
the lost objects were eventually coversd by dirt, water, or
leaves. Some of these remains decomposed into the soil.
Only the harder objects wsvally remained intact.
Archaeology is the study of thesa artifacts, relics, and gther
remains.

Archasologists look for these old sites. When they find
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one, they carefully remove the layers of earth that cover the
remains with shovels and trowels centimetar by centimeter.
As they dig, they also look for areas of discoloration that
may show where such things as wooden objects may have
dacayed. They also sift the dirt for tiny seeds, bits of bone,
and flint. Fach of the objects left by these early peoples
tells us somathing about how they lived, what they ate, how
they hunted or farmed, and what they wore. Littls by little,
archaeologists piece all this information together into one big
picture.

Archaeologists have been able to piece together
gvidence that humans first came to North America when
huge glaciers covered much of the northern part of the
continent. These inhabitants are believed to have hunted
large, now extinct, mammals such as mammoths and cave
bears. After the ice retreated, these people were forced to
adapt to a different environmant. New sources of food had
to bs found when the animals they had previausly hunted
disappeared. Our adaptation to changing conditions,
including the ones we cause ourselves, continues today. What
archaeologists can tell us about how pecple adapted ta
changes in the past may help us understand how and why we
are changing today.

[—
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J. Prehistoric Land Ownership

And Use

When Columbus first came to America, Indians had no
understanding of "private property.” Europeans belisved that
they could own land cr rent it from someone else, as hed been
the custom in the old country. Indians, however, did not
believe that anyone could own Jand in this way,

Before the Europeans came, American Indians were
heavily dependent on hunting and gathering wild plants for
their food. Prier to 1000 B.C. and the development of
horticulture, they often moved arcund from place to place
following the harvest times of nuts and berries and the
movements of wild animals.

In somawhat Jater times, the Indians began growing corn,
beans, and squash and settling into more permanent
communities. Sased on historical evidence, Indians also
departed from the custom of owning only personal obiects,
such as spear points and necklaces, and began to own their
own family dwellings. They also had communal buildings,
owned by everyons, for public meetings and cersmonies
{much like today's civic auditoriums), amd structures like
churches that belanged to specific clans or cangregations.

However, the sources of food, like the cornfields,
wooded arees, and rivers, were not owned by anyone. They
were held in trust by the community as a whole, just as the
residents of the United States collectively own alf Federal
property. Indians within a tribe shared the crops and wild
game caught by its hunters. & is believed that a good
hunter’s family would have received a higher parcentage of a
kill, No man could tell ancther of the same tribe that he
cauld not hunt on tribal hunting grounds. When food and
game were plentiful, several different tribes could hunt in an

126

C-9

area, usvally without any conflict. But when game was
scarce, tribes often protectsd their trinal hunting grounds by
attacking bands of hunters from tribes outside the area.

When the Europaans first came te America, Indians often
aqreed to share their hunting grounds either out of simple
courtesy or because they feared their quns. The Europeans,
having an entirely different notion of ownership, soon began
clearing, fencing, and planting crops on the land, Thinking
they then owned the land, the early settlers began driving
away the Indians who came to hunt. Many wars between the
Indians and the early settlers were fought over this Issue,
which resuited in the eventual decline of Indian populations in
the Valley.
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4. Indian-White Relations

When Europeans artived in east Tennesseg, they
gncountered native Americans not in isolated teepees but in
large towns that contained hundreds and sometimes thousands
of people. Enjoying a varied social environment, 18th
century Indian life representad the conclusion of 12,000 years
of non-European cultural development in Amarica.

Stable communities wers supported mainly by fields of
corn, beans, squash, and other crops grown along the fertile
riverbottoms of the Tennessee River, or the Tanases, a5 the
Indians called it. and its tributaries. Hunting, fishing,
gathering, and trading added to the food supply.

Religious ceremonies and tribal discussions shaped
Native American cultures, Dances, stickball, and other
community activities provided pleasure, But tension existed
as periodic warfare flared batwsen the tribes of the
Tenneseee Valley--the Cherokee, the Shawnee, the Catawba,
the Chickasaw, and the Cresk. Religious, ceremonial, and
civic leaders, medicine men. artisans, laborers, skilled

hunters, and fierce warriots, all had their roles in the social
system.

Native Americans had adapted to and established a balance
with the Vailey's natural enviranment. This way of life would
have continued had it nat been abruptly changed and rapidly
undermined by the European pioneers. At the turn of the
|8th century, American pioneers came by force into the
region. Armed with Federal land arants, sattlers journeyed
across the Cumberland Gap and established their roots.
These pioneers brought with them a hardy independence and
;slf—mliance that has characterized the region throughout its
istory,
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A complex relationship developed between native
Americans and the Europsars. From Indians, white settlers
learned about an agricultural crop--corn, a mainstay of the
Indian diet, From white men, Indians learned to use new,
fearsome weapons. This exchange of goods and knowledoe

was commonplace in places like the Tellico Blackhause along
the Little Tennessee River.

However, all was not calm. Indians lived in 3 spiritual
relationship with the land that placed them within, rather
than above, nature, Whites, on the other hand, believed that
indians used land inefficiently, unable to take full advantage
of nature’s bounty,

As their numbers grew, American pioneers continued to
intruda upon Indian land, Over the course of the next
century, several land transactions followed, reducing the
Cherokee lands and fueling dissension within the tribe. In
1838, Major General Winfield Scatt directed the remaval of
the Cherokees from east Tennesses to a newly established
Federal reservation in Oklahoma. In March 1839, thage
displaced Chetokee Indians marched the "Trail of Tears” from
Tennessee to Oklahama, leaving 4,000 dead and a small group
of fiercely resistant Cherokees--less than 2,000--hidden in
the hills of Nerth Carolina. Torn between adjusting or
resisting white forces of superior strengthe the Cherokee
Nation had been split in two.
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5. Tennessee Valley Women

Women in the Tennesses Valley have often been
partrayed by such cartoon figures as Daisy Mae Yokum of
Dogpatch, USA, or Aunt Lowsezy, wife of moonshining
mountainesr Snuffy Smith. History, however, reveals 2 more
complex picture of wamen in the Tennessee Valley. In the
early 19th century, their labor on the pioneer
homestead--from  childrearing to  housekeeping to
farming--cartainly made a vita] contribution to the family.
Women were active in religious and political gatherings.
Some women even crossed conventional boundaries by
working as school teachers or boarding house managers.

This ragion served as one of the main areas of combat
during the Civil War, The war not only created economic
hardship but also left Valley homesteads without their
traditional male patriarchs or sors, New responsibilities,
created by war, were placed on women who now had to
assume roles traditionally carried out by men. A bicody trail
of Civil War casualties meant that, for many women, these

responsibilities continued for years after the end of the
conflict.

The Civil War also uncovered investment opportunitias
for northerners who could profit from the Valley's untapped
wealth of natural resources. The development of the lumber,
coal, and textile industries at the turn of the century had a
significant impact on the region in general, and women in
particular, especially in the Appalachian Mountains along the
gastern edge of the Valley.

lere the traditional family of & roral society was
changed by the demands of industrialization. Many women
"took” work in textile factories, exchanging farm life for the
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factory timeclock. As southern laborers grew restless over
low pay and poar working conditions, women added their own
volces to the sounds of protest, In 1929, they joined strikes
at Elizabethton, Tennessee, and Marion, North Carolina. The
reform-minded women then careied their ideas to the
workplace, trying to thange, through education, what had
been difficult to changa through direct palitical action.

Middle and upper middle class wornen bacame engaged in
activities that led to the suffrage movement. As the 36th
state to ratify the women's voting rights amendment tq the
Constitution in 1920, Tennessez gave the Nation its
three-quarters majority required to make Women's Suffrage
the law of the land,

Since tha Depression in the 1330s, and especially since
the end of World War II, the fartunes of the Vallsy have
improved. So has the plight of Valley women. Just as
packets of economic poverty remain in this region, backward
attitudes toward women remain, affscting both male
behavior toward women and wamen's status within society.
Yet, we now have portraits of prograss to place baside
conventional images of the past--success stories like Mother
Maybelle and the Carter Sisters, Dolly Parton, and Loretta
Lynn. Juanita Morris Kreps, the Secretary of Commerce
during the Carter administration, and Kentucky Govemor
Martha Layne Cellins are examples of the entrancs of women
into a political world formerly monopolized by men. Less
glamorous but equally important steps have been taken
throughout the workplace as women have traded their grey
cotton farm dresses for the tailored clothes of the office. In
adapting to these changes, bright new shades of meaning have
been added to the richly colorful experience of Valley women,
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6. Cultural Diversity In The 1930s

The Tennessee River Valley is a crescent-shaped, 40,000
square-mile basin covering neatly all of Tennessee and parts
of six other states, including Virginia, North Carolina,
Georgia, Alabama, Mississippl, and Kentucky. Although tied
together by the flow of the river, the basin has nevar been
one broad valley. eithar geographically or socially. Instead,
there gxists a complex relationship batween geography and
society and between environmental and sconomic conditlons.

Upstream From Chattanonga: The Upper Basin

The upper basin, north of Chattanooga, can be broken
into threa smaller regions, The largest and most heavily
populated section is the terrain of narrow valleys separated
by rugged hills, These hills ripple southwestward from
northeastern Tennessee to the northeastarn tip of Alabama.
The area contains many farms as well as the Valley's two
largest cities, Knoxville and Chattanooga. These cities have
made the Tennessee rivar and valley region the major
Jocation for manufacturing.

On the eastern flank are the Appalachian Mountains o
Blue Ridge region. Around 1900, Appalachian forasts were
extensively logged, and by the 19305 these practices had
stripped many of the slopes bare. As a result, the Blue Ridge
region turmed to recreation to stabilize its economy.
Proponents in Asheville, North Caroling, encouraged this use
of the 1.3-million acres of state and national forests, and of
the already popular, newly created Great Smoky Mountains
National Park.

On the wastern flank of the ridge and valley section lies
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the third regicn, the Cumberland Plateau. This area did not
have fertile soil but did have some below-ground natural
resources (particularly coal). In the 1930s this arsa was
dotted with isolated homesteads, crossroad communities, and
coal towns.

Downstraam From Chattanooga: The | owar Basin

The rolling, limestone hills of southem Tennesses and
northern  Alabama  have  traditionally been the
cotton-producing region of the Valley. Before the Civil War,
this portion of the Valley most resembled the plantation
South, During Reconstruction, the old plantations were
chopped into small parcels of land tilled by tenant farmers
and sharecroppers. By the turn of the century, the region had
becoms bleak with poverty, Debt-ridden farmers tilled land
that they did mot own, possessed little or no capital, and
worked with a soil hase that was losing its fertility and
productivity. In the 1930s the economic and environmental
situation warsened.

Along the lower basin's western edge, north of the
cotton-producing region, is the Highland Rim-~a belt of land
with varying fertility. At the tum of the Century. the
Highland Rim's western edge was the site of extensive oak
and hickory lumbering. By the 1920s, howsver, ovarcutting
had caused a sharp decline in this industry and had left these
forests bare and the land badly eroded. Varieties of crops
and livastock dominated this land in the 1930,

west of the Tennessae River, adjoining the Highland
Rim, is a third region, the Interior Coastal Plain. This hilly
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area of poor clay and sandy soils contained some of the most
eraded timber and agricultural land in the entire basin.
During the Great Depression, the Federal government
purchased plots of land within this area in order to reclaim
it. Natchez Trace State Park and Forest is one example of
the government’s efforts.

The northern edge of the Highland Rim borders the
Nashville basin, a relatively fertile area characterized by
areas of pasture, corn, and grains. During the early 190Ds,
shoe, stove, pencil, and textile factories, as well as whiskey,
condensed milk, and chemical processing plants, sprang up
throughout the Nashville basin.

Since the late I19th century, northerm writers and
photographers have portrayed the Tennessee River Valley as
a land frozen in time, geographically a part of the United
States but not a part of contemporary America. It was a
pioneer environment that illustrated what the rest of the
country had been like a century ago. This image expressed
only part of the region’s social and economic conditions. A
closer look would have revealed the Tennessee River Valley's
diversity.




1. The Black Experience

Batwsen the 1790s and the 1850s, white settlers brought
enslaved blacks across the Cumberland Plateau into what was
then the American frontier. The terrain, economy, and racial
attitudas within the region led to a variety of experiences for
blacks.

In northern Alabama, select slaves were chosen to work
as domestic servants in the "big house.” @ slave name for
their owner’s mansion. In east Tennessee, yeamen farmers, a
term to describe those farmers who held limited acreage,
gither worked the fields alone or, if they could afford the
expense, owned a few slaves. As for the rest of the South,
slaves worked as labarers in Valley cities and towns. Whether
servant, field hand, or iaborer. a slave's life was restricted by
laws and customs that defined him s being part human being
and part property.

A few blacks within the Valley enjoyed a measure of
freadom. Released from Dondage by their white masters,
these "free Negroes" represented only a small fraction of the
total black population. They had opportunities to earn a
living, to own property, ta marry, and to raise families. Yet,
they t00 were denied rights available ta adult white males,
including the right to vote.

In the years before the Civil War, slaves and freedmen
developed a sense of community life distinctly separate from
white society. Common bonds were created by family
relationships, friends, religious experience, and hardship.
From this pre-Civil War environment, the roots of American
black cuiturs developed.

In 1865 President Abraham Lincoln's promise of
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freedom, the Emancipation Proclamation, became a reality.
Learning to read and write, to own property, to make
chaices, and to vote were al! possibilities for the first time.

Despite racial conflicts, blacks within the Valley saw
some signs of progress. Separate public schools did become
available for some black youngsters. During the 18705 and
18805, black colleges such as Alabema Aqricultural and
Mechanical State Normal Scheol in Huntsville, were founded
in the Valley, Black newspapers were published. The Negro
World in Knowvills, the Blade in Chattanooga, and the
Gazette in Huntsville were all examples of black newspapers
emerging within the Valley bstween the 18705 and [900s.
These newspapers provided information about black
communities that could not be found in the white press.

Post-Civil War hopes for equality soon faded with the
rise of "Jim Crow" laws in the Jate 19th century. These laws
established 2 legal foundation for a racially "separate but
gqual" sociely. However, the laws usually meant separate
and unequal,

Poorly funded black schools and restrictions upon the
black vote led to black migration out of the area throughout
the first half of the 20th century. It was again necessary for
the Federal government to act if conditions were to change,
In the case of Brown vs. Board of Education of Topeka,
Kansas {1954), the United States Supreme Court ruled that
so-called "separate but equal® schools had forced undue
hardships upon blacks, The court found that paorly funded
schools and racial segregration were forcing blacks to be
second class citizens. This Brown decision soon set in motion
a civil rights revolution that dramatically improved
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opportunities for blacks.

The tension-filled days of the 1950s and 1960s led to
laws that have desegregated public schools and other public
facilities, allowed blacks to vote in Federal, state, and local
elections, and increased minority opportunities in the job
market. Although blacks still have to cope with the critical
prablems of unemployment in the Valley, they have made

giant strides toward realizing the full benefits of American
citizenship.
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8. Log Duildings

Early settlers found dense forests in the Tennessee
Valley. Trees, including oak, poplar, pine, and walnut, had to
be cleared to provide open land for farming. Farmers were
faced with a major task of removing these giant trees. To
dispose of them some were stacked and burned, Qthers were
laid aside to slowly rot, or to be used for timber.

The abundance Of trees, and ths need to discard them,
lad to their wida use as building material. Instead of building
frame structures for houses and bams, walls were made of
solid wood, Sawmills were not always nearby to provide
sawed fumber, especially in newly settled areas. Therefore,
log structures were built by hand with only the broadaxe and
adze. An adze is an ax-like tool with an arched blade at a
right angle to the handle which is used for dressing wood.
Log houses varied according to the wealth of the owner. The
singla-room log cabin of an early settler was often put
togather quickly cnd with little care for finished details. The
log house of a wealthy owner in a settled community,

however, was often as well finished as any frame or masonry
house.

Construction of a Loq Building

Hewing the Lags -- After a tree was felled and branches
removed, a broadaxe was used to roughly shaps the log. A
foot adze was then ysed to finish the hewn log. A fine
smooth finish covld be achieved with this tool,

Notching the L.ogs -- Logs were notched in the comars Lo

hold them in place. As logs were stacked, the notches
interlocked the walls and kept them from falling down.
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Several different types of notches can be found in the
region. The full-dovetail notch and the half-cavetail notch
were the most complicated. The v, flat, or square notches
were less complex but did not provide as strong a structure.
The saddle notch was the least skillfully made notch.

Canstructing a Log Room -- After the size of the building
was Getermined, the logs were cut and notched. After the
structure was built, the door and windows wers cut, When a
weathar-tight building was desirad, the spaces batween the
logs were chinked or filled with matarials such as wood and
rocks; wat clay was used to complete the filling,

House Plans -- There were three basic regional house
plans--single crib, dogtrot, and saddlebag. Variations of
these plans occurred when settlers joined units, added sacond
floors, er combined structures. The single crib is a one-room
log house with a firaplace on one gable end and usually a
porch across the front and rear.

The dogtrot house plan corsisted of two-single log cribs
with a wide space in between. A continuous roof connected
these two log units forming a covered outdoor porch between
them. This porch (called a dogtrot} was considered Lo be an
important work space. It provided protection from rain, and
show, and also helped shade the house from the hot summer
sun. Fireplace chimneys were located on the two gable end
walls,

The third plan, the saddlebag, had two log cribs with a
single fireplace chimney between them. The rooms shared
the common chimney. Like other house types, there was
qenerally a porch across both the front and rear.
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Sidinq or Weatherboards -- To protect the logs and clay
chinking from the weather, siding or weatherboards were
often nailed to the structure. If not protected, logs would
eventually rot away and the clay chinking would wash out.

Riven Sainales or Shakes -- Ta cover the roofs of log
buildings, hand-split wood shingles, or shakes, were made
from short sections of logs. By using a wooden mallet and a
froe (a cleaving tool), shingles were split or riven from the
log. In the second half of the 19th century, sawed wood
shingles replaced hand-split shakes. By the turn of the
century, metal roofs replaced wood shingle rpofs, Later,
asphalt roofs became common, although hand-split shingles
were still used occasionally.




Q. Preservation And Reuse Of

Historic Structures

There is a wealth of architecture in the Tennessee Valley
region that reflects the life and culture of the people. The
buildings can be found in downtown areas of the cities, in
residential neighborhoods of towns, and in isolated rural
areas. They are part of the history and tradition of the
region, The earliest sattlements of this reqion occurred in
the late 1Bth century and continued throuah the jB3Ns As new
1ands were opened for settlement, Most characteristic of the
architecture during this period of time are log houses and
ather log farm buildings.

Immediately following these settlers were those who
established small communities and trade centers that grew as
agriculture and commerce developed, Their one- and
two-story commercial brick buildings were modified over
time as this expansion took place. During this same period, a
piantation system developed. The architecture was unique to
this region, reflecting the wealth and needs of the plantation
system. The most noted architecture was to be found in the
great plantation homes, usually designed is the monumental
Greek Revival style. Thare are also a few surviving examples
of the great bams and slave quarters.

The Civil War destroyed much of the stylized
architecture. As the economy recovered, cities emerged and
qrew. Blocks of large, brick, commercial and warehouse
structures were built in trade centers. This was the period of
Victorian architecture.  Buildings were claborately
ornamented with cast-iron storefronts, arched windows,
overhanging roofs supported by large wood brackets, and
pressed metal roof cormices. Great city mansions exhibited
the color and elaborate detail associated with the Victorian
style. Elements of this style were also to be found in the
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rural areas within the “gingerbread” ornamentation on
farmhouses.

The architectural styles continued lo change with the
economy of the region. The early 20th century saw the
emergence of the bungalow style and the Colonial Revival
house, Commercial buildings reflected the Beaux Arts and
Classic Revival styles. Also to be found were examples of
Art Deco, Art Modemne, and International styles, The
architecture of these styles varied considerably and was
influenced by intended use, economic conditions, and
location, Buildings, whether business, residential, or farm,
all reflect the history and culture of the region.

Examples of all Valley architectural styles survive to
this day. In some communities there are continuous blocks of
originat buildings, lending a historic character to the area,
Many surviving buildings are well-built and structurelly
sound, having been wall maintained over the years. Qthers
have been rescued from decling, restored, and now serve a
new useful purpose,

Unfortunately, many historic buildings have been
demaged through inappropriate remodeling and alteration,
and many have been needlessly bulldozed, New. cheaply built
buildings thal have very little architectural qualily have
replaced these Dbuildings.  Strip~commercialism along
highways is a prime example of this.

This region has a particularly rich and abundant resource
in its buiidings, but the historical value of these buildings has
not generally been realized. Most of these old buildings are
in sound structura) condition, ang to destroy them would be a
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considerable waste of resources. It would be a waste of
(1) labor and materials used in the original construction:
(2) money, when you consider that similar buildings would, in
many cases, be more costly (cost of demolition plus
construction); and (5) time, given that remodeling takes less
time than demolition of the old and construction of a entirely
new structure.

"Adaptive reuse” is the refurbishing or remodeling of an
older building for new uses while preserving and restoring its
original architectural character. This allows us to preserve
our architectural heritage. The movement has become
popular in this country in recent years, giving new life and
use to many older buildings.

The Federal income tax laws have encouraged this
concept through favorable tax credits. The Secretary of the
interior's Standards for Rehabilitation has served as a
guideline for restoration projects. These projects have
become more numerous and are starting to have a visual
impact on our environment. Preserving and restoring these
buildings helps emphasize the rich cultural resources of the
Tennessee Valley.
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Mining For Gold

OBJECTIVES:

Students will participate in an activity with older
citizens or their parents to demonstrate the value and
resources that exist in this diverse group. See CULTURAL
RESQURCES matrix for background information,

MATERIALS:

small-size indax cards

a "trivial bursuit” type game board
dice

markers made of paper

PREPARATION:

Today, information is as valuable as gold. Finding It,
like searching for gold, may be as difficult as digging an
expensive mine shaft or as easy as bending over and picking
up a nugget from a mountain stream.

Find senior citizens willing to came to your class or
willing to be visited by your students. [n an urban setting, try
retirement villages. In rural schoo! systems, ask students if
they have older relatives that might participate. Obtain the
proper permission from your principal or supervisor.

Discuss with your class interview techniques and types
of courtesy to extend to quests,

Ask your students to resd through the Cultural
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Factsheets and pick out topics that most interest them. Send
copies of the factsheets to the visitors and brief them on
what you want and what they can expect. Give quest
speakers or visitors adequate briefing before they arrive.

Topics may include: home remedies, games, folklors,
old radio shows, changes they have seen, Indian stories, and
S0 ON. Have some research materials on hand for visitors’
day.

PROCEDURE:

When the visitors arrive, introduce each one. Form
groups sp that students can speak to the visitors one-on-cne
or in small groups. After 5 minutes, ask the groups to choose
one topic that interests them most and to zero in on that
topic. Ask each group to develop at least 10 trivia questions
about jts topic. Write the question on the fronts of five index
cards and the answer an the backs of the same cards, so that
there are at least 5 sets fo use at other tables. Some
research may be necessary.

After the qroups have finished developing questions,
divide the students and visitors into 5 geoups, one for each
game board. Distribute the questions prepared and write the
topics into some of the spaces left blank on the game board.
When a team lands on that space, they must try to answer a
question from that topic. When a team has gotten four of
these right, then they can mave toward the bottom to answer
a final question. Groups may not answer questions that they
have written

After the groups have finished, ask the visitors to
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comment on how they felt about visiting the class. Did they
enjoy the activity?

After the visitors have left, discuss the visit with the
students. Did they enjoy this activity? Did they enjuy doing
the activity with older people? What one thing is most
memorable about this activity? Do you want to do it again?

FOLLOW-THROUGH:

Invite senior citizens to participate in the activities
"DUG-0UT" or "TO ZONE OR NOT TO ZONE.* They can
serve as either participants or resource persons.




MINING FOR GOLD

/ il T ———
1 2 3 4 5 b 7 8 9 10 2 K|
3 5 L 4
4 6 - 5
L
2 3 4 £ 6 7 8 9 10 1 2 L 6
7 -7
8 - 8
# TOPIC T 18 15 & | S T
. s I
= 10
2. B
3 Some topics may be combined into one topic. Write the =
"———  lopics in the spaces at the left for which questions were 11
s, FreeRoll Made i
s Teams may start anywhere in the mine. Use a small square 7 2
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¢ role the die and move the required number of spaces. When n
" — they land on a number, they should answer a question from i
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" —— marker and roll again. When a team has four different topics
g correct, they should head for the bottom of the mine. When
" — the marker reaches bottom, they must answer a question
1o from a topic chosen by their opponents. I they get it right,

than they win.
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Games Of The World

OBJECTIVES:

The students will play "Indian Kickball” See
CULTURAL  RESOURCES matrix for  background
information,

MATERIALS:

kick ball {or home-made ball at least 3 inches in wiameter;
wrap a hard core with string, strips of cloth, or rubber
strips.)

PREPARATION:

Thouwsands of games have developed in different
cultures in the past.

This version of "Indian Kickball" comes from the Indians
of Mexico. It could easily have been played in the Temessee
Valley by the Indians here and later by pioneer children.

Ask 8 qroup of interested students to prepare a report
about Indian Kickball and other games of the warld,
PROCEDURE:

Form several teams of 5 to 6 students, Fach team

needs a bal] which should be painted o marked to show which
team it belongs. Teams may make their own balls.

151

C-29

Lay out an outdoor course with the students. The
course should be long {at least a mile in length) and gover
various landscapes with such obstacles as trees, curbs, walls,
etc.

Teams form at the starting line. At the signal, all
teams advance their ball by kicking it forward--no hands,
Team members should stay close together over the course,
They function as @ co-operative qroups no one player should
"hog" the ball. The team that gets its ball and all of its
players over the finish line first wins.

FOLLOW-THROUGH:

Research other Indian games and play them. Davelop a
book of games and distribute it to other classes in your
school.

Organize a school afterncon of games from other
cultures and fram the past. Invite parents or gther schoals to
participate,

Investigate Games of the World, by
Frederic V. Grunfeld, Ballantine Books, to find other
examples of Games for your class.




indian Stickball or Lacrosse was another popular Indian game.
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DUG-OUT

OBJECTIVES:

The students will research cultures of the Velley from
varioys time periods and prepare an exhibit based on a

culture studied, See CULTURAL RESQURCES matrix for
background information.

MATERIAL:

sho boxes {or other cardhoard boxes)
tlean dry sand to fill the boxes

small spoons or tongue depressors
felt cravons

PREPARATION:

Read through Cultural factshest 2. Oiscuss with the
class what an "archasologist* and an *anthropologist” are and
what they do. In this activity, the students will simulate
these roles to learn more about another culture. List the
following to be drawn from a hat:

indian Culture in the Valley tabout 1700)

Pioneer Culture in the Valley (about 1800)
Pre-Electrification Culture in the Valley {about 1500)
Prasent Culture

Future Culture in the Valley (2000)
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PROCEDURE:

Divide the class into five groups. Have the groups draw
ore of the cultures listed above from the hat. Each grouwp
should research its culture. Each group should select items
that are important in its culture as artifacts to be discovered
later by another group. These items may be the real thing or
a model made of paper or other material (for example: paper
to represent money). Bury the artifacts in the cardboard box
filled with sand in some prder that also helps to tell the
stary.

Allow groups to exchange boxes, Ask the droups to
maintain secrecy so they will have to use "maximum brain
power” to analyze the materials.

The groups should begin to remove sand from the boxes
with the small spoons. Each item should be recorded and
drawn on newsprint as it appears. Both side views and above
views should be sketched. The groups should be thorough.
Any bit of evidence may be important.

Ask the groups to continue until all materials have been
excavated. The qroup should determine the period of the
find, and the significance of each artifact, and piece together
a story to explain the “dig." Ask each group to present its
find and its interpretation. Ask the original group that
developed the *dig" to comment on what they had intended.
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Artifacts are buried in the
cardboard hox filled with sand in
some order that also helps to tell

the story. Older items go near
the bottom, newer items near the tap.

Which tems helped most in identifying the culture?
Wny? What does it mean to say that something is
"characteristic® of a culture or people? How much of the
work was factual and how much was quess-work? Cid you
enjoy this activity?

FOLLOW- THROUGH:

Ask an anthropology instructor from a local university
to come and speak to the class on local cuiture and also on
their role as scientist, Solicit information about “digs" in the
U.S., and in other countries, in which older students may
participate at a low cost.




Wasting Waste

OBJECTIVES:

(1) Studsnts will list materials that are considared

Now list the fellowing words and discuss their meanings
with the class. Develop some examples to clarify each one:

waste In our "throw away" society. (2) Students will make a RECYCLABLE WASTE
second list of materials that would be considered waste by a REUSABLE WASTE
"returnable” societal attitude. See CULTURAL RESOURCES BIODEGRADABLE WASTE

matrix for background information.

HAZARDOUS OR NOXIOUS WASTE
BURNABLE WASTE (To generate power)

WORTHLESS WASTE
MA TERIALS:
Aftar discussing the topics above, divide the class into
paper six groups. Each group will develop one of the topics.
encil
p Each group should review the original lists labeled
"WASTE." From that list, each qroup should take those items
PROCEDURE: that Fall within their topic and list them on newsprint. Each

Students begin by brainstorming a list on newsprint of
things that our society throws away every day. Use as much
newsprint as necessary to make a long detailed list, Title the
top of each sheet "WASTE." Include pld washing machines,
rusty wire, tin roofing shests, barrels, cans, bottles, bed
Springss etc.

Now read the following:

*Many things can be learned about a
culture by examining the things that
are discarded as waste by that culture.
If we traveled to a developing nation,
we would easily see that some things we
now consider waste can be quite useful.
very often industry develops ways to
recycla waste.”
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group should write its topic at the top of the newsprint.

Allow each qroup to present its list to the class, Are
there many items that can be reused? Are there mary
totally useless items? Should hazardous materials be stored
with other trash?

Remind the class that their own community dump is
used as a gite of disposal for most of the items on tha first
list. What attitudes and cultural valuzs does this show? Does
wealth gause people to waste more? {Consider a rich country
like Sweden that recycles many more items then we do.) Oo
any students’ households keep their waste separate for
recycling (like biodegradable in a mulch pile, cans in a box,
newspapers bundled for return, bottles kept for return, and so
on.)
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, Is it better to stop wasting our waste? How can we do
this?
FOLLOW-THROUGH:

Visit a city dump before doing this activity to make it
more real for the students.

Begin a class recycling program. See the activity
"TRASH ENERGY ALTERNATIVES."
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Log Cabin Day

OBJECTIVES:

The students will create and display models of historic
log cabin designs and discuss how each s useful. See
CULTURAL RESOURCES matrix for  background
information,

MATERIALS:

Loy building logs
poster boards
paint and felt crayons

PREPARATION:

Read through factsheet8, "Log Buildings in the
Tennessee Valley Region,” to gain an idea of how log cabins
were designed in the Valley. Students should gather as many
pictures, diagrams, and stories about log cabins as they can.
Also ask them to question their relatives and friends about
the log cabin design and construction of homes they might
have lived in,

PROCEDURE:

Ask the students, working individually or in pairs, to
prepare a posterboard drawing of a traditional log cabin
design or a design of their own. Students should list on the
poster the reasans for the shape of the cabin and the uses of
different rooms.
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Now allow each group to construct a model of its cabin
from the toy logs.

Prepare photographs of each cabin and keep these in a
photo album in the class with information about each cabin.

Ask the students to dascribe their log cabin to the class
and explain their reasons for designing It as thay did.

[ OLLOW-THROUGH:

Visit some log cabins in the area, If students in the
class have friends and/or relatives who have lived or who
currently occupy a log cabin, check and see if they can visit
the class or if the class can visit the cabin, Ask students why
we don't live in log cabins now. Why did the build log cabins
instead of constructing houses like we do today? What are
the drawbacks of living in a log cabin?

Have a craftsman come to class and demonstrate the
various types of notches mentioned in the factshests.
Discuss why simple or elaborate notches are used in differant
situations,
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Woman's Work Is Never Done

OBJECTIVES:

The students will research different work tasks women
in the Valley performed in the past that were traditionally
"Women's Work.” See CULTURAL RESOURCES matrix for
background information.

MATERIALS:

various materials from home {a visit to a local
craft show or museum ¢an generate further ideas)

PREPARATION:

In the Tennessee Valley during the 19305 and before,
women were often seen as both a cheap Jabor source and as
second class citizens. In many parts of the world, this is still
true today.

In this activity, your class will participate jn and
o0serve others performing same of the traditional activities
considered to be "women's work.” Discuss how physically
difficult each task is afterward. This is a great opportunity
to jnvite knowledgeable older citizens into the classroom to
serve as content and social resource persons.

PROCEDURE:

Allow the students to choose one or more of the
activitias or types of wark listed. Students should research
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their topics to Find out how the activity is done. Books, trips
to visit local artisans, and visits or interviews with oldar
citizens in the community can provide additional
information.

.

4 L‘ion{en spun yam' from lambs wool

e

on spinning wheels,
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Possible activities:

—_—
-

churning butter

2. carrying or pumping water

3. transporting children and caring for them
4. collecting fuel or firewood

5. keeping a garden

6. house cleaning

7. quilting

8.  buying groceries and g. “ds

9,  washing and drying clothes by hand
10,  making $0ap

11, sewing by hand

{Once assigned activities are completed, students should
present their activities to the class. For example, the
student with activity one can churn butter in class. Other
students may draw pictures or take phatos of the activity,

After the activities are completed, list them on
newsprint or chalkboard, Ask students to give each one an
*8nerqy rating,” with 1 being not too hard, and 10 being very
hard work. List "traditional men's work”™ and rate these.

0 How did men's and women's work compare in their
gnerqy ratings? Discuss.

o How did electricity improve women's quality of Dife in
ternis of easing the traditional work load?

o  Compare men's and women's work today? Can you give

examples of women's work that is “cheap labor"?

o  Ask the class what they think the future holds for

women and work, Discuss why students think this,

FOLLOW-THROUGH:

Ask students to check local newspapers every day for
examples of unfair treatment of women in the work place.
Post these on the bulletin board, commenting occasionally on
any particularly interesting clips.

Ask an advanced student to research St. Augustine's
position on women and the debate dealing with the idea "Are
women human beings?”. Aristotle's and Plato’s views on
women *would also make interesting research topics.
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OBJECTIVES:

Through simulation, students will experience the
unfairness of the "Jim Crow" laws. See CULTURAL
RESQURCES matrix for background information.
PREPARATION:

Read through the factsheet for this activity about Jim
Crow laws. Discuss with the class what these are. Have
students research Jim Crow laws that may have existed in
their community or state in the past. Generate a list of Jim
Crow laws for your classroom. See procedure below.
PROCEDURE:

Suggested time line:
Day1

Discuss and make up some Jim Crow laws for the class.
Divide into two groups.

Day?
Group A is the privileged group.

Day 3

Group B is the privileged group.

Separate And Unequal

Day §
Class discussion.

On the first day, discuss what Jim Crow laws are and
have the class make a list of Jaws for the class. For
example;

k. The privileged group is allowed to line up first for
lunch and othar activities.

2, The "other" group can use only one water fountain,
and it js the farthest away.

3. Each group can stay only in certain argas of the
school yard, but the privileged group's area is nicer.

4. The two groups may not talk to each other.

5. (Make your own.)

Divide the class into two groups with close friends in the
same group. Mark the "other” group by having them wear
colored bandanas on their arms. Be sure to switch groups
after the first day, Ask students to keep a journal during the
simulatian.

On the last day hold a class discussion. How did it feel
to be in each situation? When did you feel inferior or
superior? List three things you liked and three you disliked
about this experience. What does the factsheet mean by the
statement "separate but not equal™?

FOLLOW-THROUGH:

Carry out this activity over a longer period of time.

C-a1 Have several classes participate. Be sure to keep a diary. 17 I
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Recycling Buildings

OBJECTIVES:

The students will identify various buildings in the region
with cultural significance and make a collage of these
buildings. See CULTURAL RESOURCES matrix for
background information.

MATERIALS:

pictures {photographs, magazines .c.)
posterboards
qlue

PREPARATION:

After reading the factsheet "Preservation and Reuse of
the Historic Structuras,” have your students research and
identify various buildings in your area that have cultyral and
historical significance. Students should take photographs of
these buildings. They may also collect photographs from
magazines and newspapers of buildings of the same pariad or
style.

PROCEDURE:

Each group of five or six students should develop a
poster or collage of the architecture of the buildings they
have identified.
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When the posters are developed, each group will present
the information gathered. Are there any examples of the

recycling of bulldings in your local community? List reasons
why a building should be remodaled rather than torn down for
a new building to be built.

FOLLOW-THROUGH:

Simulate a City Council meeting in which a decision is
being made about the old city hall building. Allow the
building to be similar to the photo of the Custom Houss in
Nashville. Make up roles for participants for and against
presarving the building and remodeling it.

From the factsheet, obtain the address of the National
Register of Historic Buildings. Write and request a list of
structures in your area and then visit one of these, Include it
in your collage. Interview local residents to determine the
folk history of the structure.

Are there any structures in your area that the class
could "adopt” and help restors?
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This Does Not Compute

OBJECTIVES:

The students will write a one-page article about
expected changes in our home life due to computers. See
CULTURAL  RESOURCES  matrix  for  background
information.

MATERIALS:

newsprint
felt crayons

PREPARATION:

The 1930s was a "hey-day* of industrialization and
electrification in the Valley, In fact, electricity was an
impartant factor in the development and maintenance of our
industrial society and economy.

Sociologists say that the U.S. industrial society is
declining, Just as did the agricultural socisty before it. We
are entering an information age and a setvice economy, In
this new age, the effect of computers is analogous to the
effect of electricity in the previous time period, Further,
computers may be the most important influence in molding
this age. It has been said that computers can replace any
current use of paper. They can enhance any information or
communication system by speeding it up, and they can
control any electric device or machine invented in a
seemingly intelligent way.
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Consider the activities "INTRODUCING NEW
TECHNOLOGIES,” "ENERGY TRENDS" and "FUTURE
HOMES." Also, ask students to read at least one current
article about how computers can be used,

PROCEDURE:

Divide the class into groups and assign each group one
of tha following topics:

1, Any use of paper in tha home"

2, Any source of informaticn in the home™
3, Any use of electricity in the home*

4, Any source of communication in the home

(*may require two groups)

Ask each group to brajnstorm on its topic and make a
list on newsprint. After 10 minutes, ask each group to
prasent its lists, Compile all lists, Number gach item as it is

presented, and remove any duplications,

Now, remake the groups so that there are at least 7
smaller groups, Assign each group one-seventh of the
topics, For example, if 56 items were listed, divide that by
the number of small groups: 56/7=8 items, Assign the first
items to group |, the next B items to group 2 and 50 gn.

Ask these small groups to list the items they have been
assigned. For each of the items they should suggest how
computers can replace or enhance that particular item. For
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example: NEWSPAPERS: computers can instantly present
up-to-date news on a video screen, replacing printing and
distribution of the paper newspaper. The computer news
would be cheaper and more current than the old paper
newspaper. Soon video monitors will be as thin as a
notebook. Just picture people sitting around in a cafe
reading the computer newspaper from any city in the world.

Ask each group to present its list of ideas on how
computers can replace or enhance each of its topics.

Summarize and ask if there are any other ideas.

FOLLOW-THROUGH:

Ask the students to write a 3-paragraph article about
how home, school, or work will probably look based upon the
ideas generatad in this activity.

Appoint a3 committee that has access to school
typewriters and duplicating machines to collect, edit, and
publish these articles in a "FUTURE" newsletter.
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OBJECT.VCS:

The students will make @ model of an Indian dwelling
that flourished in the Valley in the 1400s. See CULTURAL
RESOURCES matrix for background informatian.

MATERIALS:

string

thin burlap material

clay or plaster of paris

sisal bailing twine

sticks about a quarter inch in diameter
collected outside

a shallow pan filled with soil, clay,
or plaster {to serve as 4 bass)

SCissors

PREPARATION:

This is & mode! adapted from a structure at the
Chucalisa Indian Village near Memphis. It represents a
typical dwelling of an indian tribe that lived in the Valley
whose culture flourished about 1400, Students may want to
resezrch more ta find out about dist, customs, and beliefs.
When the structures are completed, they can be assembled
together into a scene depicting this peried in tha Valley past.
This is a good interest-generating activity and can precede
other activities such as "GAMES OF THE WORLD,"
"FUTUAE HOMES,” and "THE VALLEY, * ESTERDAY AMD
TODAY," and can be done simultancousl: with "LOG CABIN

DAY."
150

Modeling An Indian Dwelling
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PROCEDURE:
Here is the sequence of steps in construction:

Collect materials

Prepare hase

Place posts upright into base
Placs joist poles on uprights
Attach roof poles

Cover uprights and plaster
Thatch roof

Divide the class into several groups of 3 or 4 students.
The students do not have to follow the plan exactly, but they
should adapt it to their own tastes. It should at least
resemble the diagrams.

STEP1

Collect sticks outside; old dried up shrubs or bushes will
do. Each group will need about 28 that ar< . inches long and
about 30 that are 12 ta 16 inches in length.

2TEP2

Prepare the base. One way to do this is to put
cl2y or plaster of paris into a shallow aluminum pan
that 15 at least 12 % 14 inches in size.

Stick the 5-inch poles at least a half inch into

the clay or plaster of the base in the following
pattem:
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STEP 3
Place the posts about 1-1/2 inches apart.

STEP 4
Place Joist Poies On Uprights And Tie With Stnng,
(Front And Back First, Then Both Sides).

W ¥ % ‘
YA TP VTR P PO | W

Joist Poles

+——Upright poles are
secured in the base

J} 7 b Base

STEP 5
Attach roof poles and tie.

STEP 6
Cut the burlap cloth inta strips and tie these to the

upright poles. Mix plaster or clay and plaster it over the
cloth. Leave a place for the doorway.

SIER]

Cut a piece Of sisal bailing twine about 4 inches long
and tie near the end, fray the end to make the thatching
bundles. Make more than fifty,

Thatch the roof front and sides, leave the back apen o
that you may look inside the dwellings.

FOLLOW THROUGH:

Several students will certainly be interested in
constructing a full-size Native American dwelling. Contact
local Boy Scor'  of America leaders for assistance in a
project spin om such a project, for instance, how
Eskimos build houses, native Africans, and so on,
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Cultural Resources Glossary

Adaptive reuse - The remodeling of an alder cullding
for new uses as well as preserving and rrstoring its
original architectural character.

Adze - An ax-like tool with an arched blade «t right
angles $o the handie used for dressing wood.

Desegregation - The abolition of racial separation,
especially in schools,

Emancipation Proclamation - A document issued by
President Lincoln, effective January 1, 1863, declaring
freedom for all slaves in the territory still at war with
the Unien,

Free Neqroes - Blacks released from bondage by their
white masters.

Froe - A clearing tool having a heavy blade set at right
angles to the handle.

Jim_Crow Laws - Laws that favored the seqregation of
blacks.

National Register - A list of places, buildings. atc, of
historical significance.

Regcorstruction - The period of 1865-77 when the
Federal government required changes in the southern
states before their readmission,

Segregation - The separation of races in schools,
housing, and industry.
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Suffrage Movement, Women's Suffrage - The pratest
for women's voting rights in the early 1300s,

Yeamen - Farmers who held limitad acreage, and either
worked the fields alone of owned a few slaves.
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"Improved forecasting of energy demand, mors efficient,
cleaner production methods, mors effective delivery systems,
better results from improved education programs about
canservation and more use of nontraditional materials

for fuel (from the sun to biomass to garbage)--these

trends are planned to help ensure ample but safe

energy for the future.”

- Benchmark Report
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Energy Resources Concept Map

0il Bigmass
Coal Hydrapower Wind
¥ Golar
} Nuclear
ot Hiskoric
0L
Aourees Current/Potenllal
Alternatives
Synfunls
ENERGY
RESULICES
Conservation
Physics Of Cogeneration

Flow In Nature

Convarsion:
Potential To
Kinetic

Waler Foad
Cycle Chain

Laws OF Environmental
Thermadynamics Impact
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{, Overiew

Energy evists throughout the universe. It surrounds us as
sunshine, pawers our mechanical and clectrical devices, and
satisfies our hunger in the form of food, Life can not exist
without it.

In our environment, plants and animals are linked in a
complex web of enerqy exchanges known as food Chains and
pyramids. Each illustrates the way the sun's enerdy is trapped
and made available by plants and then passed from organism to
organism.

Energy affects the nonliving parts of the environment as
well, The sun heats the water which creates the vapor. Vapor
forms clouds that eventually rain on the earth, creating water
packets which the sun heats to begin the cycle again.

People have used the natural water cycle to store water
and create a potential source of energy. For example, weter
stored at the top of a dam has potential to produce energy.
Energy is defined as "the ability te do work or the capability
to produce a change in temperature.” At the tap of the dam,
the ability is unrealized but the potential exists, Released
from behind the dam, the watar moves qQuickly, falling with
great force, end the movement is werk, The water 1S now
active and js producing kinetic emergy, referting ta the
mation. A conversion process is required to change this
potential enerdy of the water into kinetic energy. Buming
fuel, water falling turning wheels, and chemical actions are
examples of these conversions.

Conversions operate under specific rules. These rules are
known as the Laws of Thermodynamics. The first law states,
"Energy can neither ba created nor destroved.” It can be
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changed from ane form to another; but there will always be
the same amount of telal energy in the universe. Only the
quantity of a particular form of energy is changed--not the
total amount of energy from one form to another; some energy
changes to heat, not all of which can be captured and retuined
to its usable state. The unusable heat is lost to that process.
Enerdy loss increases with the number of conversions made
hetween the primary energy source and its final use.

The second law is sometimes referred to as the energy
“tax." Any conversion is "taxed,” so no conversion s 100
percent efficient.

Energy is also cateqgorized in other ways. Energy
resources in use today, for instance, are termed “"developed
resources” and are classified as either renewable or
nonrenewable. Oil, coal, natural gas, and uranjum are
nonrenewable, primarily because of the natural cycles of their
origin, Our use of enerdy resources has changed throughout
history. Wood, a renewsble energy source, fueled homes and
cooked foods for centuries. As technalody advanced, cosl
replaced wood; and gas replaced oil,

Although most of these sources can still be found in use
tnday, the use of energy is closely related to the stage of
technology that is available. Technology may even permit
higher efficlency with the same source. For exampls,
electricity can be used to cook food by heating an electric coil
or by powering @ microwave oven. Both of these, as well as
other fuels, are used in space heating, water heating, and
cocking in the United States. Intemationally, however, 25
percent of the warld"s population still heat and cook with
wood. The "developed® resource is generally the mast papular
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for a specific time period; however, history illustrates that the
demand and popularity of specific resources change over time.

Given the fact that energy demands and sources change,
the existing uses of coal, hydropower, oil, natural das, and
nuclear power may change dramatically. New alternatives
will likely play a role in the future. Synthetic fueic, biomass,
wind power, solar power, and methane 9as are potential future
options. In some cases, the technology has been developed to
use these resources. In most, the technology is being actively
pursued. All, however, are still limited in their application
and have not totally replaced the more traditional energy
sources.

Energy use can be affected by behavior. In recent years,
individuals have been very concerned ahout the supply of
energy and the costs. Many individuals consider conservation
or wise use of energy resources equally important to
developing new energy sources. (onservation ajso tends to
lessen the environmental impacts of energy development.

No technological process is without environmental
impact. Impacts occur as the enerdy resources are extracted,
traneported, converted, and used and are frequently
destructive to the environment. Environmental guidelines
have been developed to ensure public health and to assist in
resource management. Energy extraction will always be done
at some expense to the environment. However, balanced
management plans are needed to ensure the impacts are
temporary and without irreversible damage.

To summarize, Energy exists. It takes a variety of forms
and is categorized in different ways. Progress has allowed use
to utilize specific energy resources. Vechnology has permitted
a more efficient use of enmergy resources and promises more
opportunities for the future. As our demands for energy
increase, our need to safeguard the environment from the
impacts of energy use increases.




2. History Of Energy

Our energy needs have changed and grown with our
country, and the sources of energy we are familar with today
are quite different from those of 200 years ago. The
introduction of new technology brought radical changes, and
the Industrial Revelution of the mid-19th century had a strong
influence on the forms of energy used. Unfortunately, the
United States moved away from being enerqy self-reliant, but
an energy crisis as early as the mid-1950s helped redirect cur
attention and focus on the need for more enargy ressarch and
development in our country.

When our country was settled in the 1700s, wood was the
major fuel. Since it was often used inefficiently, much of
wood's enérgy literally went up in smoke through home
chimneys and industrial smokestacks. To make matters worse,
vast forest stands offered no incentive to conserve the
resource, Wind and water supplemented wood as & fuel
source. Water helped meet transportation needs as well as
move the wheels of mills and small-scale manufacturing
plants. Wind was hamessed and used to generate energy using
windmills,

By the mjd-1800s, coal became a major source of fuel in
the United States. although it had been mined and used in
Evrope for almost 200 years. Coal was mined in the Tennessee
Valley region, but no one saw the advantages of substituting
coal for wood until factories began locating in the Valley
increasing the demands for energy. Since half a ton of coal
could do the work of more than two tons of wood, at half the
cost, and was readily available, coai became the logical
replacement.

The invention of the automobile and easier methads of
removing cruea oil from the earth led to anather energy age
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by the early 19005, Oi) and natural gas are still principal
energy forms but the 1974 ail crisis brought about a change in
overall consumption.

As we can see, the energy choices available to Vallsy
residents have Increased over the years, but this ofl crisis gave
us a chance to examing other available optians.

In the Valley, the Tennessee Valley Authority began
generating clectricity first with hydropower, then with
coal-fired steam plants, and more lstely with nuclear plants to
provide ensrgy for development of the Valley, Private
companies, such as ALCOA, and other government agencies,
such as the Department of Energy, Environmental Research
and Development Agency, are all working both independently
and with athers to expand the harizans of energy and econemic
development,

Nuclear power may be the power of the it re, but to
date the few plants that have been completeu continue to be
the focus of controversy, Scheduled comstruction of new
plants has bezn delayed or cancelled. Safety remains the
MB]or cancern.

Today wood is still a valuzble natural rescurce used in the
Valley for home and commercial heating. Coal is still being
used to supply power for electricity, but research is being dane
to find ways to extract other benefits from coal, Oil is still
being used for transpartaticn and heating. Research efforts,
however, are continuing to help us find 14.S. reserves that will
make us less dependent on foriegn oil. Water continues to be
used for transportation and hydropower, While we are still
dependent on many of the same enerqy sources, many
alternative forms of energy are being explored, among them
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solar, geothermal, biomass, and synfuels, It is expected that
alternative energy sources will play an even greater roje in the
future.




J. The Non-Renewables

In the Tennessee Valley region, coal is the most coramonly
wnown fuel, followed by petroleum and natural gas. These
three are nonrenewable fuels formed from decayed plants and
animal matter over millions of years under oreal pressure. As
prehistoric plants and animals become part of the earth, they
were broken down into separate chemical elements and
re-formed into hydrocarbons. These hydrocarbons make up
oil, coal, and natural gas.

0il, coal, and natural gas are referrad to as nonrenewable
or fossil fuels because of the time it takes to create and
replace them. The formation of fossil fusls is continuing, but
the process is extremely slow. It would take another 300
million years or 50 to produce an amount equal to that which
has been built up thus far. Using snergy as rapidly as our
country does could mean that all our fossil fuels might be
depleted. That is why fossil fuels are dasignated nonrenewable
sources of energy.

By contrast, a renewsble source of enargy is one that is
constantly or cyclically replenished. Examples would include
direct solar energy and indirect sources such as biomass and
wind power. Renewable energy sources are receiving more
emphasis presently as we try to stretch the supply of
nonrenewables.

All three types of fossil fuels are found in the Valley, but
petraleum ang natural gas are present in limited quantities and
are not widely produced, Coal is found in varying amounts in
every Valley state and is recovered from the earth by deep
mining of surface mining. Either form of recovery has safety
and environmental drawbacks, and neither technique is cheap.
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Until World War |, coal had almost no competition in the
United States as the major source of energy. Then cleaner
energy  sources--hydropower, petroleum, and  natural
gas--began to be developed and replaced coal as the major
enengy source,

One of the disadvantages of coal is a shortage of railrcad
ecquipmant for transporfation and distribution. Another
detrimental factor is the pollution from ming spoilage flowing
into nearby streams. Mining coal creates many environmental
problems, especially strip mining. Since there is mare coal
readily available today, there is renewed interest in coal & a
major fuel. Technical problems of production, uncertainties
about labor and materials, and environmental roadblocks are
same of the probiems that must be overcome in order to use
coal to meet fuel needs in this country.

About 90 percent of the electrical energy in the United
States is produced with fossil fuels, most of it coal. One of
the largest users of coal is the Tennessee Valley Authority, the
principal supplier of electricity for the region. In 985, more
than 31.1 million tons of coal were use by TVA at coal-fired
plants to produce 73,760 million killowatt hours of slectricity
or about 70.4 percent of the total power generated by the
agency during the year.

Currently research is being conducted to extend the life
of our nonrenswable resources. Abtmospheric Fluidized Bed
Combustion of coal is a good example. Mot only can the
pallution be contained, but the potential exists for a nearly
"closed” system. The wastes from this process can be used to
generate sulfuric acid, and gypsum and as a roadbase. TVA
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corrently operates a 160-megawatt demonstration plant in
Alabama.

Research and development of other renewable resources
and better use of nonrenewable resources is continuing. Those
which are available must be ysed wisely, and investigation of
new technologies that will reduce consumption of
nonrenewables must be continued.




4. Hydropower

Leonards da Vinci called water "the element that knows
no rest.” Water has for thousands of years provided humans
with energy. Within the past 100 years hydro, or water, power
became one of the most important energy sources. Gradually
it gave way to other energy sources, primarily fossil fuels,
and, within the last decade, nuclear snargy.

The reasons for this rise and fall in usa are twofold:

L. All cost-effective hydropower sites in the Valley
have been deveiopad,

2, The tremendous increase in consumption of
electricity has forced us to find and use cther sources
of enerqy to meet those demands.

Water is the "fuel" for hydropower. Since water is
renewable, the amount of energy recoverable from rivers,
straams, and lakes is an enormous, almost incalculable
quantity, but not all major waterways can be dammed and ysed
for hydropower. For example, the Mississippi River supplies
no hydropower. Its panks are not high enough, and 4 dam
would cause extensive flooding, Watersheds must be able to
provide a large storage area and the water level necessary to
maintain hydroelectric generators.

In the Valley, engineers are looking at other smaller
sources of hydropower, especially some dams that have been
retired over the years because of the expensive renovation
needed to keep them operable. With the immensa drain on
fossil fuels and the cost of constructing new power plants, it
may be more economically feasible to reopen these dams or to
build smaller nw dams.
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The fuel for hydropower is water held in 2 reservoir
behind a dam. At the bottom of tha dam are huge, concrete
pipes called penstocks. The water from the reservoir flows
through these penstocks and onto the blades of the turbines,
causing the turhines to rotate. The amount of water that
flows through the turbine blades is controlled by a set of gates
which can be opened to different angles depending upon the
amount of water needed. If the gates are closed, no
electricity is produced. The major cost of hydropower plants
is the construction of the plants. The actual cost for
hydropower for 1985 in the Valley was $193 per kilowatt of
installed capacity, and the generation cost was 0.254 cents par
kilowat t-hour,

The harnessing of any energy for the use of people-made
systems has some envircnmental effects, Hydropower is
almost pollution free, but studies have shown that damming up
streams disrupts local plant and animal communities; increases
nitrogen in slowed water, creating unhealthy conditions for
fish; floods croplands; and causes alterations in the use of
downstream waters. Neve:theless, it remains ane of the least
environmentally  damaging  sources of  electricity.
Pumped-storage plants like the Raccoon Mountain Pumped
Storage Facility near Chattanooga are a modern outgrowth of
hydropower technolody, Water is pumped and then the falling
water is used to tum turbines to generate electricity. They
use an energy-inefficient pumping facility to produce
cost-efficient power for peak demands,

Mydropower is an important enerdy resource in the
Valley. In fact, we now use our hydropower plants to meet
peak loads. In 1985, hydropower provided 1,300 million
kilowatt-hours. Like other energy sources, hydropower has
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advantages and disadvantages, However ag our demands for
energy increase, so should our concern to reduce or prevent
the negative environmental impacts.
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5. Nuclear Power

[f hydropower can be called the first major source of
electricity in the Tennessee Valley, then nuclear power can be
called the latest major source of enerqy. Years of testing and
study have gone into the development of nuclear energy.
December 2, 1942, is known as the birthday of nuclear energy.
Since that time, it has developed the potential for producing
an enormous amount of electricity. The mid-seventies saw
the Valley taking a lead in the plans te build and yse nuclear
energy as a major source of electricity. The oil embarga, the
rapid rise in the cost of energy, the decrease in the
cansumption of energy, and numerous unanswered questions
have caused the entire nuclear industry to take a closer look
at the economic feasibility of nuclear power plants. Many
plants in the planning stages. even some in construction
phases, have been deferred or cancelled,

Uranium is the fuel for nuclear plants. Like the fossil
fuels, uranium needed to fuel our present-day conventional
nuclear reactors is nonrenewable. Deposits of uranium are
located in the western United States. Known reserves are
980,000 tons. On the average, one ton of are will praduce four
pounds of |J-238, but of that four pounds only 0.7 percent is
the sought-after U-235. The fuel cycle begins with the mining
of ore, follawed by milling of the usable ore and, the most
difficult stem, enrichment of the uranium in a process czlled
gaseous diffusion. The enriched uramium is sent to a
fabrication plant and pressed into pellets about 3/8 inch in
diameter and 1/2 inch lond. The pellets are then inserted end
to end into twelve 4-foot-long metal tubes called fuel rods.
After being bound together in fuel assemblies, the fuel rods
are sent to the power plants. About 200 fuel assemblies are
needed, and one-fourth to one-third are replaced each year.
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The heat rnergy released from U-235 during
bombardment and the splitting of atoms is a controlled
reaction. The end product is electricity produced by steam
rotating turbines which are connected to a generator with
rotor and stator coils, The tutbines cause rotor coi's to rotate
as the stater coils remain stationary producing alternating
current.

There are two types of nuclear reactors in the Valley: the
Boiling Water Reactor (BWR) and the Pressurized Water
Reactor (PWR). In the BWR, steam produced in the reactor
from the heat released by the splitting of atoms is used
directly to drive the turbines. In the PWR, heat is transferred
from a primary loop to a heat exchanger and the steam
qenerated in the secondary ioap is sent to the turhinas.

The most discussed concern of nuclear pewer is radiation
from either the plant itself or the handling of radipactive
waste. Although nyclear power plants release small amounts
of radiation into the atmosphere, it is much lass than natural
radiation. Low-level radioactive waste is sealed in stesl
containers and shipped to licensed disposal sites. The higher
level of radioactive waste is usually stored on-site,

Another possible risk in nuclear power plants Is the
accidertal relsase of excessive heat into a river, which could
cause serious damage to aquatic life. This hot water is usually
first Jent to ponds or cooling towcrs to release the heat
through evaporation,

Nuclear power is an important enerqgy resource in the
Valley, but nuclear energy has advantages and disadvantages.
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Nuclear power plants must be managed to make sure that
ecological systems are disturbed as little as possible. Studles
and testing are continuously taking place to make sure that
these systems are as safs as possible.




6. Energy Flow In Nature

From space, the earth is a blue-green ball surrounded by
an aura of air and moisture that seems to glow gently in the
sun. From this distance the atmosphera is visible as a thin
film only a few miles thick. This narrow envelope, extending
from the upper surface of the soil, contains, as far as we
know, every living thing in the universe. It is called the
biosphere and is powered by the sun's energy.

Energy is a broad term hut is usually defined as the ability
to do work. 1t Is qoverned by certain laws. The First Law of
Thermodynamics states that energy can be neither creatad nor
destroyed. Energy may, however, under certain circum-
stances, change from one form to another. Light is one form
of energy, and when suntight enters the biosphere, it begins
immediately to be changed into other forms of energy and
these into still others. It is this cascading flow of energy,
changing from form to form, that drives the processes of the
natural world.

Perhaps the simplest natural cycle involving sunlight is
the water cycle. Open water heated by the sun evaporates
into a gas and rises into the atmosphere. As it cools it forms
water droplets that fall as rain back to its source. This is a
very simple cycle, yet it involves several types of energy. For
instance, light, heat, and electrical enerqy may be discharged
as lightning. Water changes the energy state in this process
from potential energy in the clouds to the kinetic the 2nergy
of falling water as it rains.

Plants are energy producers. They absorb abiotic, or
ranliving, substances, such as water, from the soil and air, In
thousands of cells located in their leaves, plants use the
energy of sunlight to convert these substances into the
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complex molecules of proteins, fats, and glucose. This process
is known as photosynthesis, and it can be simplified as the
formula:

(CO9) + {H70) + (Energy) = (CgH|20¢) + O
OR

Carbon Dioxide + Water + Suntight = Sugar (or Glucase)
+ Oxygen in the presence of chlorophyll

In this manner, the light energy of the sun is converted
and fixed momentarily as carbon compounds in the plant
tissues. Plants use these compounds as food, but not ali are
consumed and much of the enargy remains stored in the plant.

When leaves fall or the entire plant dies, organisms known
as decomposers use the plant matsrial as food. In this process,
the decomposers reverse the photosynthesis formula and make
the basic materials--carbon, hydrogen, and oxygen-~available
again for use by other plants. As 3 matter of fact, the dark,
rich substance we generally know as soil is mostly plant and
animal remains in various stages of Deing acted upon by
decomposers.

In theory, the above process forms a complete natural
cycle, inorganic substances are used by the producers to
manufacture food and plant material which s disassembled by
decomposers to be made available to the plants again. In
nature, however, this cycle is more complex. Usually, there
are several additions to the dacomposers in the cycle. Far
instence, the new plant leaves may be eaten by an insect
larva, which may be eaten by a songbird, which may in turn be
gaten by a larger predator such as a hawk. This is called a
food chain, There are many food chains in nature, Far
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instance, a plant might be eaten by a rabbit which is then
gaten by a fox. These are just two illustrations of how the
sun’s enerqy can be made available by plants and is then
passed from organism to organism.

in the natural world, the different elements of the energy
cycle tend to affect each athar in such a way that balance is
achieved between the components. This community including
abiotic {nonliving) and bictic {living) components is known as
an ecosystem. Ecology defines the manner in which energy is
distributed in a particular part of the biosphere.

It would seem that these natural cycles, once started,
could 90 on forever, passing energy from component to
component and back again. Howsver, this is not possible as
stated in the Second Law of Thermodynamics. This law tells
us that *when energy is converted from one form to another,
some of the usable enerqy is lost.” The Second Law of
Thermodynamics helps explain why it takes so many pounds of
grass to make one pound of beef, and why it takes so many
pounds of beef to make one pound of student. Indeed, far this
reason food chains are sometimes shown as food Pyramids.
Note it is necessary for sach component to have fewer
numbers to "balance” the pyramid.

" Plants O\

decreasing in numbers

What does this complex energy flow we have outlined here
mean to us? People, like rabbits and foxes, are a part of the
cycle. The entire system is connected much like the strands
are connected in a spider web. If a strand in a spider web is
removed, the whole web is weakened. Understanding the flow
of energy is necessary to ensure a quality environment.




/. Energy And Environment

Energy production has a direct impact on our environment
from, the point of extraction or removal of the energy source
to the point of making that source into & usable form of
enerqy.

Plenty of available enerqy, a high-quality environment,
and @ strong economic System provide Tennessee Valley
residents with a qood standard of living. Interaction of thesa
three factars might be lookad upon as a seamlass web--one
with no beginning and no end, where all factors are of equal
importance. However, such an interaction must be carefully
balanced or the guality of life suffers,

Abundant energy resnurcas are an important part of the
Valley's natural resource base, Wise practices in obtaining the
resources and producing and using the energy contribute to our
economy. It also attracts other people who bring more money
into the region.

Some significant environmental damage was done to parts
of the Valley {such as in the Copper Basin of scutheastern
Tannessee) before the public was made aware of the potential
ecological damage. Modern technology has now allowed us to
reverse some of the damage done. It has also helped us
become more efficient in our energy production processes.

One major goal of technology is to increase the efficiency
of our society by eliminating waste. A clean environment,
however, requires a certain  financial  investment,
Environmental  protection laws now require  better
management of our resources in addition to safequarding
public health and environmental quality.
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The production of energy and the use of eneray do have
certain environmental effects, Sometimes, it is not possible
to return an area to the orginal "pristine condition.” At other
times, better than original conditions can be reached, but
often trade-offs have to made.

Previous environmental disasters have alerted us to the
need for careful evaluation before beginning any new
devalopment and to the need to continually watch for
environmental changes, In the long run, it is sociaty which
determines tha level of impact it will accept to maintain a
balance among the environmental, enerqy, and econamic
needs. If people are willing to accept poor environmental
conditions, improvements are not likely to be made. If
environmental quality is demanded, there must be public
support in attitude and in maney.

Environmental monitoring is a continuous process that is
designed to kesp an acceptable balance. Environmental
protection will cost the consumer; it will also result in general
and specific safequards to human health and the balance of the
ecological systems.
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8. Energy Source

Every change, whether chemical or physical, involves
energy or the ability to do work. The flight of a bird, the
breaking of the earth's crust by a new blade of grass. the
burning of wood---all of these actions involve energy.

Energy can be thought of in two basic forms--potential
and kinetic, These forms can be converted from one form to
another. Potential snergy may be thought of as a body or a
mass that possesses energy bacause of its position or stored
energy ready to be released. ror example, the water held in
reservoir behind a dam is in a position to do work when
released by turning 2 turbina or water wheel. A lump of coal
provides no work in its natural state, but when it is burned, it
can heat homes, cook food, and produce electricity, When the
water is released or the coal is burnad, the potential energy
can be converted or changed to other energy forms such as
mechanical, electrical, heat, and radiant {light) energy.

When the conversion process takes place, a portion of the
wsable enerqy is lost in the form of heat into the atmasphere.
When very little energy is fost during conversion, we say that
process is efficient. When a great deal of energy is Jost, that
conversion process is inefficient. For every 100 units of heat
from a gas furnace, 70 units or 70 percent is usable for heat.
For every 100 units of light from an incandagscent bulb, only 3
units or $ percent of the light is usable. The other 95 units are
Jost as heat.

Ancther example of an efficient versus an inefficient
conversion process is burning qasoline to power cars. The
internal combustion engine is only 25 to 30 percent efficient.
Most of the enerqy in the gasoline is carried away as unused
heat by the radiator or =xhaust system. Because the burning
of gasoline for cars is so inefficient, research and new
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technologies have been developed, spurred on by the
tremendous jump in gasoline prices over the past decade, to
provide cars with higher miles per gallon (MPG). This caused
the trade-off of heavier and larger cars for smaller and lighter
compact cars.

The inefficiency of many conversion processes accounts
for many of our energy problems. About one-third of the
energy we produce each year through conversion processes s
usable energy; the other two-thirds is Jost. 1t would be
difficult to totally eliminate loss; however, ways to capture
and reuse lost heat, as well as changing to more efficient
systems and products. are being researched.

In summary, two laws of enerdy remain constant. These
laws are called the First and Second Laws of
Thermodynamics. The first law states energy cannot be
created or destroyad but only changed from one form tp
anothier (the conversion process), and the total amount of
energy in the universe remains the same. The second law
states that when energy is converted from one form to
another, some of the ysable energy is lost (efficiency versus
inefficiency),
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9. Conservation

Whatever direction this country takes to solve its enargy
problems, the solution must begin with making better or wiser
use of its existing energy resources--conservation. A report
on the Energy Project at Harvard Businesz School concludes
that:

"The United States could use 30 to 40 parcent less energy
than it does, with virtually no penalty in the way
Ameritens live."

Energy comservation directly helps the consumer by
lowering total consumption, saving maney, and helping stretch
scarce energy resources. It helps indirectly by reducing the
need for expensive new generating fatilities, balancing supply
and demand, and lowering costs of operating exisiting
facilities.

Usually energy canservation is simple. Home Insulation s
a good example. The majority of homes in the Valley ware
built when energy was inexpensive and befare air-conditioning
was introduced. When houses were built, little or no insulaticn
was installed. Windows were large with single-glass panes.
Doors and windows were lanse fitting. All these factors have
resulted in tremendous amounts of enerdy being wasted in
Valley homes,

Residential energy makes up 20 percent of the country's
gnergy consumptlon, with approximately 60 percent of that
used for space heating and cooling alone. Energy-saving steps
can reduce energy use in existing homes by 35 ta 50 percent.
Insulation can be installed in attics where the greatest heat
loss takes place, in outside walls and floors, and around
heating and air-conditioning ductwork. Storm windows and
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doors, caulking around window and door frames, and
weather-stripping around outside doors can also conserve
energy. In addition, learning to read an electric meter can be
helpful to consumers in reducing utility bills by enabling them
to maintain a daily record of household power consumption and
to understand why more enerdy is required for various
electrical tasks.

Conservation sometimes means adjusting to conditions
around us. Pecple in other parts of the world have always
heated their homes to 65 deqrees Fahrenheit and would be
uncomfortable at a higher setting. Setting thermostats at 68
degrees Fahrenheit or lower in winter and wearing a light
jacket or sweater can save dramatically on the heating portion
of utility bills. Raising the thermostat to 78 degrees
Fahrenheit or above in summer can save on coeling costs.
Using a ceiling fan or floor fan, in addition to the air
conditioner, helps to keep the air moving and lowers humidity.

The water heater can account for as much as 20 percent
of an annual electric bill. Next to combined heating and air
conditioning, it is the greatest emergy user in a home.
Therefare, cutting hot water use can save energy and maney.
Running only full wash loads, operating the dishwasher only as
needed, and taking short showers rather than tub baths can
qreatly lower hat water use,

The same conservation measures should be applied to
commercial and industrial buildings which use a sizable portien
of the energy produced. Whether it be residential,
commercial, or industrial, the investment in conservation
would bring savings over a period of time.

11




Transportation is a prime conservation target since it
accounts for one-fourth of this country's energy consumption.
In the Valley, residents are conserving by joining vanpools or
carpools, or by riding buses. Besides escaping traffic jams and
creating worn nerves, they save on car wear, gasoline, and
nsurance costs.

Conservation is the conscientious practice of using good
technology to extend our dwindling resources. Over a span of
time, it has a personal economic benefit, and by decreasing
the demand for energy, it reduces the environmental impacts.
It becomes a matter of education and practicing what we have
learned. Properly practiced, conservation itself becomes an
energy source.
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10. Energy Alternatives

When we think of energy, we usually think of il caal, or
natural gas. These are commonly used nonrenewable resources
that have taken millions of years to farm. They cannot be
replaced in our lifetime. But the forests, the streams, and
even the air contain energy that can be trapped by home
owners and businesses. Even the garbage we Create is a
passible energy source.

Solar energy is probably the most widely popularized
altemative enerqy source. The amount of solar energy
reaching the earth is enormous. In fact, every year the solar
enargy contained in the food and fibers we grow in the United
States is qreater than all the energy in the cil we burn. In the
Temnessee Valley, projects have been Implemented which use
the sun’s enerqy to replace electricity. With fuel costs coing
up while nonrenewable energy supplies dwindle, solar energy is
becoming more and more attractive as a source for producing
glectricity. Several residential and commercial facilities are
using solar photovoltaic conversion units. In these systems a
wafer-like cell of a materia: like silicon is used to cenvert the
sun's rays to electricity. Currently the cost is too high and
the efficiency too low to make these systems practical,

Solar energy can also be gooc way to heat buildings and
water, I fact, thousands of residential solar water heating
installations have been funded by the Tennessee Vallay
Authority.  Design  standards for highly efficient,
energy-saving homes and solar homes have been developed and
a Valley-wide certification program is in place. By the end of
1982, TVA's enargy Gonservation, solar, and load management
activities had reduced the power system's winter peak demand
by about 800 megawatts and the summer pesk demand by
about 300 megawatts. The associated energy savings exceed
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1.9 billion kilowatt-hours annually. As a matter of fact, solar
energy can provide a savings for all electricity consumers, not
just those whose homes were constructed to utilize solar
ENeray.

Wood heaters are another popular alternative enerqy
device, and as many as 5,000 are in use throughout the Valley.
The modern versions of the old wood heaters are mare
efficient, more convenient, and much safer. Homeowners are
finding that they can cut their winter heating bills by 50
percent or more through use of the heaters. The forssts that
cover more than half than land area of the Valley provide a
ready source of fusl.

The stored chemical energy created in vegetation by
photosynthesis may also be a promising supplemental fuel.
Biomass or plant material in any form from algae to wood, has
a remarkably uniform energy content which is about half that
of coal. A variety of land and water crops which might be
easily and economically grown for harvesting and buming as
fuel material are being investigated. It is estimated that if an
“enerdy farm” could be designed to usefully convert only 3
percent of the solar energy falling on it, a farm the size of
Texas (about 6.5 parcent of the total U.S. land area) could fuel
all the energy needs of the United States in the near future.
There are seripus problems associated with large-scale energy
farming, but even a partial solution could help supply our
future energy needs. In the Vallsy, wark is being done to bring
existing and new techniques for hiomass use to commercial
application. They include direct combustion for use in a steam
boiler; gasification for use in firing a boiler; and pyrolysis, a
process of buming wastes in an oxygen-free chamber and
recovering fuel oil, gas, and chargoal,




Landfills across the Valley are bulging with the solid
wastes created by homes and business. Studies ars underway
to determine how we Can make use of our growing volumes of
refuse. In Gallatin, Tennessee, the city has built a plant to
burn 150 tons of refuse per day. Part of the steam produced in
the process is sold to private industries in a nearby industrial
park and part is used to generate electricity. This sharing of
heat or steam from a single source, such as a solid waste
incinerator, industrial plant, or electric power plant, is called
cogenaration. Such systems can use coal, woodchips.
municipal waste, or other byproducts as fuel. Hospitals,
universities, and similar institutions that use both steam and
electricity in their operation are candidates for cogeneration
projects.

In some parts of the country, wind has been used as an
energy source to pump water and drive motors for about as
long as wood has been used for heating homes and cooking
meals. In the Valley, however, wind has received very little
actention, largely because of the lack of wind data. Steps are
being taken to assess the wind's enargy potential and data are
being compiled.

It must be remembered that many of the alternative
energy sources are still in the design stage; some have little
back-up information or data. For some, there ars only limited
applications, and on a large scale they would be economically
impractical. Others must be used sparingly until they have
been thoroughly tested because of possible damage to the
environment.

Despite their drawbacks and shortcomings, alternative
energy sources must be considered for cur future. The search
will continue for renewable sources of enerqgy, as will the

study of new resources and the Identification of new
technologies.




11. Synfuels

What sort of fuel will cars be using in the year 20007 Will
it be the same sort of high-octane gasoline or diesel fuel used
now? A blended brew of gasohol, or even straight alcohol?
Why not one of those fuels “squeezed" trom rocks? Vehicles
might be electric and just need to be plugged in occasionally
for a recharge.

Whatever that future fuel is, officials in government and
industry have begun to realize that the United States may be
nearing the time when petroleum will be in short supply and
our transportation system can no longer depend on petroleum
to keep it going. Two possibilities that will help extend the
lite of available resources are: (1) improved conservation
practices, and (2) development of crude ofl substitutes
(syrthetic fuels or "synfuels").

This country currently produces only a small amount of
synfuls. Why don't we know mare about synfued production
and availability? For ane thing, we haven't had to worry about
shortages, and second, we haven't really investigated the
possibilities, Alsa, synfuels ape expensive and dirty and can be
patentially damaging to the environment.

What are some of this countrys passible sources for
synfuels? Coal is ona, Unfortunately, chunks of coal cannot
run automobiles. However, coal can be made into liquid and
gas fuels, similar to ofl and natural gas, that can be usad for
the purpose. ANl threa fossil fuels--coal, petroleum, and
gas--are composed of hydrogen and cerbon atoms, but coal
contains more carbon and less hydrogen than either of the
other two, It can be converted into synthetic oil ar synthetic
natural gas by adding hydrogen to its carbon atoms or by
removing carbon, producing a synfuel.
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The abundance of the coal deposits in the United States,
compared to reserves of oil and natural gas, is one reason for
our interast in synfuels. Research and develupment efforts
aimed at achieving lower costs and more environmentally
acceptable conversion processes have been underway for many
years. A demonstration plant for converting coal to gas fuel
that will be burned to produce elactricity is under construetion
in California.

Synfuels share certain problems with shale oil and coal.
Like shale oil, they cannot be produced cheaply enough to
compete with conventional energy at today's prices.
Construction casts for synfuel plants are high and the
conversion process complex and costly,

Since synfuels are made from coal, they have many of the
same environmental and safety problems. However, synfuels
are cleaner to burn than coal because much of the sulfur is
remaved in the conversion process.

Synthetic oil and gas are not new. An English document
of 1694 describes making “ail out of a kind of stone®--the first
known patent far shale oil. Europeans learned to canvert coal
into flammable gas and yused it for lamp dil and fuel for
heating during the last century. During World War 11, when
German 0l supplies were cut off, they powered their planes
and tanks with liquid fuels made from coal,

Synthetic gas has been around even longer and was used
on a limited basis for mare than a century before natural gas
became readily available. Today, there are two synthetic il
plants in the world. One began operating in the 19505 to




supply South Africa with fuel for transportation. In Baltimore,
Maryland, the city was lighted by a coal-gas plant as early as
1817. In fact, other American cities followed suit until the
1940s when many of them converted to electricity or natural
gas. Perhaps, in only a few mare years or the span of a
generation, we might see the death of one synfusl era and the
birth of another.

Other promising sources of synfuels are garbage, tree
cuttings, corn cobs, even kudzu. Here in the Vallay, pilot
programs are testing the use of wood, corn cobs, crop residues.
and garbage to produce alcchol. This alcohol is sometimes
mixed with gasoline to make gasohol. Currently these
programs are only on a small scale. In other parts of the
country, mare sophisticated synfuel operations have been
tried. In all cases, producing large quantities cheaply with
minimal environmental effects is still a problem.
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Meter Matters

DBIECTIVES:

(1} The students will record measurements of electric
consumption, (2) Students will discuss ways to reduce home
electrical usage. See ENERGY RESOURCES matrix for
background infarmation.

MATERIALS:

cardboard

felt crayons

home slectric meter

TvA publication: "How to Read Your Electric Meter”

PREPARATION:

Explain how to read an electric meter. Make 2
cardboard mode] and let students practice reading the model
meter,

Prepare a handout with meter dials and allow the
students to fill in the correct numerical value.

Familiarize the class with electric meters by drawing
an example on the board. Ask students where these meters
are typically located at their homes.

For reading 2lactric meters, remember two rules:
{a) Meters may have either four or five dials, measuring
thousands or tens of thousands of kilowatt hours. Read the
dials from right to left. {b) When the hand is between two
numbers, read the smaller number.

2a1
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READING = 13488
READING =
READING = 66190
READING =
READING =
READING =
READING =
READING =
READING -

Your Electric
Meter is Located
on the outsids
of your house

LS A

yild

PROCEDURE:

Have students read their home metars for a week and
recard their data. Examing the data together and discuss
why some homes use more electricity than gthers. Calculate
the cost per week using the current electric rate for your
area (check an electric bill for this information).

Brainstorm with the students and generate a list of
ways students can reduce energy use in their homes. Ask for
voluntesrs to try these energy saving ideas for a week.
Compare these meter readings with the data collected earlier
and see if there is any reduction in power usage. Calculate
the cost savings.

Some homes use other forms of energy, in addition to
electric power, which reduce the amount of electricity used.
Compare a totally electric house with homes that use gas
heat or wood-burni. ) stoves. Calculate the total costs of
energy for these types of homss (electricity plus cost of wood
and s on}.
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METER MATTERS - STUDENT DATA SHEET
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Future Homes

OBJECTIVES:

(1) The students will research current ideas on home
building for energy consarvation and the application of solar
energy in homes. {2) Students will draw a modsl or blueprint
of their desired home. See ENERGY RESOURCES matrix for
background information.

MATERIALS:

newsprint or pusterboards
felt crayons

PREPARATION:

Discuss this activity with your students. Work with the
students to develop a list of resource materials to be used for
this actitivity and where these can be found. Write TVA
Fnergy Saver Home Program and ask for a “Solar Homes
Design Portfolio” {addresses included at the end of activity).
Solar home blueprints may be obtained from local lumber
companies and home builders. A home builder could be
interviewed to determine the current regulations and
practices with home insulation. A variety of magazines may
provide pictures of homes using salar techniques for energy
usa, Note: Solar energy striking a building in the US, isé to
10 times the amount of enerdy needed to heat that building.

PROCEDURE.

Divide the class into groups of four ar five students
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each. Ask the groups to list every possible use of solar
energy and conservation practices used in home building
today to make a house eneragy efficient. Assign topics for
ressarch from the list to each member. Students must also
find examples of that topic.

When the group meets adain, ask them to develop a
blueprint, a model, or an outside drawing of a house to show
how its group would design its own energy-efficient home.
Include any data, drawings of devices, or pictures that help
explain the house,

Allow each group to present its house and explain the
items they have inciuded in the design.

Thermal windows, solar wall heater panels, hot water
collectors, solar photovolaic collectors, sunspaces, and
thermal curtains are a few of the many ways solar energy can
be trapped and used.
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FOLLOW-THROUGH:

Have a scavenger hunt in your community, Maks a list
of local examples of "snerqy wise” buildings. Ask your
students to work in pairs or smail groups out of class. Each
group should use the hist to find these buildings in their
communiiies. To prove that they found each, & phote or
drawing of the building should be submitted with its exact
location and a statement of why this building is "energy wise.”
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CONVERT AN EXTSTING HOME T0 SOLAR

=0J g

If the porch side of this house faces south, it is a
natural for solar energy, with a big, south-facing roof and a
generous amount of south-facing wall space. Two solar hot
water panels, enouch for a family of four, fit on the roof.
Upstairs, fan-assisted wall heater panels have been instelled
between the windows. Fans blow the hot air through ducts
from the panels into second floor rooms. The front porch has
besn converted into a Sunspace, with glass on the
south-facing walls, The closed-in and insulated east and
west walls of the porch have windows that can be cpened for
ventilation. In the summer the Sunparch can be shaded with
trellises o chades. On winter nights thermal curtains are
drawn g all the windows in the house.

HOT WATER
COLLECTORS

SUN PORCH

TVA District Offices, listed below, can provide you
with mare information about the TYA Energy Saver Home
Program. Ask for *Solar Homes Design Portfollo.”

West Tennessee

TVA Western District Office
Post Office Box 999
Jackson, Tennesses 38302
Telephone (301) 668-0915

Middle Tennessee

TVA Central District Office

444 Metraplex Plaza

Suite 260

Post Dffice Box 110140
Nashville, Tennessee 37222-0140

Northeast Tennessea and Virginia

TVA Appalachian District Office

200 Brookvale 1 Building

Knoxville, Tennessee 37902

Telephone (613) 632-6730 .




Southeast Tennesses, Georgia, and North Carolina
TVA Southeastern District Office

1709 South Lee Hichway

Cleveland, Tennessee 37311

Telephone

(615) 478-1141 Bradley County

(6)5) 751 -8061 Hamilton County and other areas

Alab: na

TVA

4717 University Drive
Suite 106

Huntsville, Alabama 35805
Telephane (205) 830-1180

Mississippi

TV A Mississippi District
Post Office Box 470

1014 North Glaster
Tupelo, Mississippi 38802
Telephone (601) 842-5825

Kentucky

Post Office Box 1088
Hopkinsville, Kentucky 42240
Telephone (502) 885-4357
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Fuel Eaters

OBJECTIVES:

The students will calculale the amount of time
necessary to deplete the world energy supplies at the present
rate of consumption. See ENERGY RESOURCES matrix for
background information,

MATERIALS:

handout (included in activity)
cotored pencils

PROCEDURE:

Explain the handout to the students. Each EXAJOULE
(EJ) is 2qual to 108 joules {10 raised to the 18 power),

Ask students to count the blocks that represent
CUMULATIVE WORLD CONSUMPTION, Explain that it is
this amount of energy that the people of the warld will
consume in the 23-year period 1975 to 2000. How many
boxes are there?

Now ask the students to shade or color that exact
number of blocks from the respurce blocks--uranium, tar
sands, oi) shale, oil, cosl, and natural gas. Like the fuel
packmen at the left, that is how much energy will be left
after 25 years. In the same color of pencil, write 2000 A.D.

Switch to another color and adain colar exactly the
number of blocks that we consume in a 25-year period (as

above). Tell the students the uncolared blocks represent the
energy that will be left in the year 2025 in that color pencil.

Continua until all of tha energy is used up. What is the
date? How many years wate required? Which was used up
fastest? Which lasted the longest?
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FOLLOW~THROUGH:

Bake a rectangular cake. Ask the students to
determine its surface area, Let this total area represant the
total amount of energy content of warld resources. Divide
the cake into bites or pieces that equal cumulative world
consumption for the past 25-year period. How many pieces
of cake are there? ODivide the class into groups: parents,
children, children's children, and so on, for 10 generations.
Let the parents take the first pieces of cake, the children the
second pieces, and so on. What generation will not have
cake? (Have hidden cake ready for these children that are
left out.)

Have interested students find the energy content of the
United States's resources. How long will these Jast at the
present rates of use? !f energy use not only remains at the
same level but actually increases each year, how will this
fact decrease the expected lifetime of these energy
resources? Draw an exponentially increasing energy-use

curve,
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ENERGY CONTENT OF WORLD RESOURCES
= 250 Exajoules

Cumulative World Consumption, 1$75-2000
12,960 FJ

an

 Uranium 639E)

(AIEESERENARNNANANENE
Tar Sands 4611 EJ

|
NEAERRNRNNERRRENRR|
0il Shale 5287 EJ

Cil 12,29% E)

Natural Gas 16,846 EJ

Coal 223,780 EJ

*This figure i wefy low because it includes only the
"reserves” and "probable” resources of uranium. In proportion
LS. resources in these categories total 1.7 million metric
tons or 249 £ ).

¥ These are identified rasources, the world figure is surely a
considerable underestimate.

ERIC 241
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Date from: U.5. Geologic Survey. Professional Paper §20,
1973.

{Taken from: Fowler, ). M. Enerqy and the Environment.
(New Yorke MeGraw-Hill) 1975.
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Trash Enerqy Alternative

OBJECTIVES:

(1) The students will measure the amount of waste
paper the class throws away in a week. (2) Studenis will
determine the enerqy equivalence of waste paper if burned to
make electricity. See ENERGY RESOURCES matrix for
background information,

MATERIALS:

box or drawer
classroom paper trash
bathroom scals or triple-heam balance scale

PREPARATION:

Many of the things that we throw away every day can
be bumed to produce heat. See the activity "Wasting
Waste." These things are a source of €nergy that currently is
being wasted, This demonstration will show one way to
convert trash into fuel.

PROCEDURE:

Set aside a box or drawer in the classroom and begin to
save paper. When you discard paper, do not crumple it, but
place it in the box. At the end of the wesk, weigh the

amaount of paper your class has thrown away.

Use the estimate: | pound of paper is equal to 5000
BTUs of heat.
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~ Convert the weight of paper to BTUs by multiplying the
weight in  pounds by S000. For example:
32 Ibs. x 5000 = 160,000 BTUs {per week).

Multiply the clasr fiqure per week by the number of
classes in the schaol. Then multiply that number by the
number of weeks in the school year to determine how many
BTUs are being wasted at your school in one school year.

One standard kilowatt-hour is equal to 3412 BTUs of
energy. (| BTU is equal to about one match striking.)

_ From the information above, determing how many
kilowatt-hours of energy are stored in the paper that is
wasted by your school in a year,

Examine the following graphs,

Predict the amount of paper waste in 1986 and 1996.
Convert thase figures into Btu's and kilowatts. Find aut how
much electricity is used each year in the United States.
What percentage of this electricity could be produced by
burning waste paper?

FOLLOW-THROUGH:
Write to Gallatin, Tennessee, concerning their solid
waste boilers and the cogeneration of elsctricity. Would

cogeneration be possible in your town?

Computers are predicted to do away with nearly all
uses of paper in the future. How will this affect the amount
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of available energy in the US.? {Whers does paper come
from?)
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Solar Energy Altemative

0BJECTIVES:

The students wil] observe a solar cell producing
electricity and discuss large scale applications of this device
in electric power production in the United States. See
ENERGY RESOURCES matrix for background informatian.

MATERIALS:

silicon solar cell

block of wood

galvantmeter of voltage meter
COMpass

cardboard

small spool of magnet wire {#28 wire or finef)
two small alligator clamps
tape

solder

flashlight or table lamp

glass, plastic, or celiophane

PREPARATION:

If necassary. attach two 12-inch wires to the solar cell
with solder. Tape the cell to the block of wood to secure it
s0 the students can handle it conveniently.

Now set the cell aside. [t's time to build a simple but

very sensitive device, a galvanometer, to show that the cell
can actually produce electricity. Making one is easy.
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Cut and fold two pieces of cardboard and glue them
back-to-back as shown in the drawing. Lay the compass
inside the folded-up side. Then wind about 100 turns of
magnet wire around the compass and stand. Run the wires
over the N-S markings, keeping them close £ the center.

Vhen finished. twist the ends of the coil to keep them
from unwinding. Trim these ends to about 12" in length.

Then scrape /2" of the enamel from the wire tips amd install
the alligator clamps.

PROCEDURE:

Older studants can make the galvanometer with only a
few instructions. Provide equipment for several small groups.
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Connect the silicon solar cell and the galvanometer as
shown. Arrange the compass so that the coil lines up with
the need’s.




when you expose the solar cell to light from the sun, a
flashlight, or a table lamp, the compass needle will move.
Here's why: The electric current produced by the solar cell
flows through the coil and produces a weak magnetic field in
the E-W direction. This magnetic field tries to pull the
compass naedle in that direction.

Vary the light reaching the silicon solar cell by blocking
it with glass, plastic, or colored cellophana. Now ask the
students to measure tha voltage produced by their cell. Use
lanses and mirrors tc concentrate the light on the solar cell.
What effact does this have on voltage produced? On a cloudy
day, you can substitute flood lights for the sun.

Most commercial solar cells will come with information
included giving the cost of the solar cell, the efficiency
rating, and the expected peak voltages and wattages. Ask
the students to calculate how many cells would be needed to
provide energy for an average size house (about 1000 watts).
Using the cost per solar cell, have the students multiply to
determine the cost of the cells neaded to produce this
electricity? (Most commercial solar cell projects require
larger more expensive solar cells, regulators, converters. and
storage devices. however your estimate using the smaller
solar cells should give you a "ballpark” estimate.} Why aren't
solar cells utilized on a larger scale in the Valley?

FOLLOW-THROUGH:

Ask the students to find out more about solar cells.
Concentrate on efficiency, new technology, energy trends,
and other factors that might reduce the cost of using solar
cells. When might using solar cells on a large scale be
economically sound?

Ask students to plan a solar "farm.," or a small
municipal power plant. Then have them make a drawing or
small scale model.
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SOLAR HOME HEATING FEASIBILITY

Regions of the different degrees of feasibility of
heating houses by solar eneray.

Mayimum Feasibility - may be entirely heated Minimurp Feasibility - only a small part of space
heating can be provided

Sngineering Feasibility - only a portion of heat

can be obtained

(Information Source! Energy Sources, The Weaith of

the World, Ayres and Scarlprt (New York: McGraw-Hill,
N & % @




Fuel Cell Alternative

OBJECTIVES:

(1) The students wilt construct two types of model fusl
calls, {2) Students will discuss the role of fuel in our energ,
future. See ENERGY RESOURCES matrix for background
information.

MATERIALS:

Zinc Fue} Cell

nonmetalic mesh tube {plastic hair roller)

rubber band or string

thin sheet of metal (zinc or galvanized steel - 9 cm x 5 cm}

large gauze pad

powdered graphite {ane tube of powdered graphite
lubricant recommended)

flour

salt

water

saucer

galvanometer (see the

ALTERNATIVE")

activity "SOLAR ENERGY

Hydrogen Fuel Cell
tall glass or plastic container
aluminum foil
detergent
washing powder (sodium carbonate--NagClsH, ()
hot water
kitchen matches (requires supervision)
drawing compass
253
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PREPARATION:

Making a fuel cell is difficut because the right
materials are either dangerous or difficult to get in small
quantities. The device in this activity is considered to be a
form of fuel cell. It uses zinc as the fuel (ane electrode), air
as the oxidant (the other electrade), and salt water as the
electrolyte.

Ask the students to ressarch fus] cells to determine

whet materials are necessary to make a real commercial fuel
cells.

PROCEOURE:
Zinc Fual Cell

First, pour all of the graphite into a mixing container.
[n a separate container, prepare a binder of one part flour
and four parts water. Add the binder to the graphite a little
at a time and stir as you add, Continue until there is a
consistency of thick paste, like peanut butter.

From the gauze pad cut two strips as wide as the hair
roller and about 18 cm long. (If you do not have gauze, try a
paper towel; fold it into four layers ard cut it to size.)

Lay one gauze strip down and apply the graphite paste
to the first 8 cm. Cover the entire width. Lay the hair roller
on the paste and begin to roll the strip around the roller.
Wrap the entire strip onto the roller. Put rubber bands or
string around the gauze wrap and set the unit aside to dry (et
least 24 hours).
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For the zinc electrode, roll the length of the zinc (or
galvanized steel) into a tube small enough to fit inside the air
electrods {but do not insert it yet), Wrap the second dauze
strip around the zinc.

After the air electrode has had a chance t0 dry out,
insert the wrapped zinc electrode into the tube core. It
should be a snug fit,

Prepare the electrolyte. Dissolve a tablespoon of salt
in two or three tablespoons of hot water and pour into a
SAUCET,

Clip one of the alligator clips from the galvanometer to
the top of the zinc electrods. Clip the other to the graphite
on the air electrode; this clamp must bite into the graphite.
(Cut away some of the gauze if necessary to ensure such
contact.)

Stand the fuel cell in the saucer. As the salt water
s0aks into the gauze, electrochemical action should start.

Hydrogen Fuel Cell

Cut ten to fifteen 2 cm square pieces of aluminum foil
and place these in the clear container. Add about two
tablespoons of washing powder and then fill the container
with very hot water. Cover the container with aluminum foil
to form a tignt fitting cap, a rubber band may help to fit the
cap more snugly. Push a small hole through the middle of the
¢ap with the nint of a drawing compass.

QObserve, small bubbles of hydrogen should form, After
several minutes (2 to 3), strike a match and hold it over the
hole,

1E

| Y, ve— T, w— . WL\ W— Y —— ——.

You should hear a distinct and characteristic popping
sound, Wait two more minutes and try again. Record all of
your observations.
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Discussion:

What role can fuel cells play today and in our energy
future?

Consider automobilas, How could fuel cells be used to
replace gasoline-powered engines? What would a car like
this look like?

FOLLOW-THROUGH:

Hydrogen fuel may be produced in a number of ways,
both water and ample amounts of power are needed. Lakes
or oceans near areas of high solar, fossil fuel, or nuclear
power potential may be the sites of hydrogen fuel
production, This fuel may be transported through the already
extansive pipe lina system throughout the U.S. Ask students
to research potential sites, groups may submit a proposal to
the class for the location of such sites.

Substitute a dry cell battery or "D" battery for tha fuel
coll. What effect doas it have on the galvanometer? Now
design cars of the future on newsprint. Make a model using a
D cell in place of a fuel cell. Use small DC motor as the
engine. What sort of service stations would be requirad for
cars such as this?
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Insulation

OBIECTIVES: PREPARATION:

The student will experiment with materials to Prapare the box by cutting windows in all four sides as
determine the best insulator of heat. See ENERGY shown balow. Place the 1amp in the center of the box; plug it
RESOURCES matrix for background infarmation. in and test the lamp.

Read the activity "Draftometer.”
MATERIALS:
100-watt light bulb in a ceramic socket PROCEDURE:
various matetials:

wood, aluminum foil, glass, plastic, newspaper. cloth, Allow the students to work in @roups. Provide as many

other boxes as possible. Have each group decide which materials
tharmometers they would like to use and predict the insulating ability of
cardboard hox
masking tape
clock Thermometer

L save top solid Insulating
' material

Cut windows here l N L‘ - )

A
/‘q'-if:&} \
A HINF 1
SN
/\
N
Bottom will Thermometer Cut a hole
ba open for the lamp cord

B
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that material, Tape thermometers to the outside of the
material and turn the lamp on for 5 minutss. Record the rise
in temperature for each material (s2e sample table),

Agk what insulation is. Are some materials better
insulators of heat than othars? Which of the materials was
tha best insulator? Why is fill insulation now required in new
houses?

FOLLOW-THROUGH:

Trg making "double layers® of insulation materials with
3 dead air spact between the layers, How does it affect the
insulating ability of the material?

Student Data Chart

Material:

Wood
Aluminam Fl
Fi b&rﬁ‘BSS
Glass

Metal
Newspaper
Cloth

Tén@r&l:ure °C

Bzfom A?ter
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Draft-O-Meter

OBJECTIVES:

The students will conduct investigations to determine
energy loss in a given ares, Ses ENERGY RESOURCES

matrix for backqround infarmation.

MATERIALS:

pencil

tape

plastic food wrap
thermometers

PREPARATION:

Cut & {2 cm by 25 cm strip of plastic food wrap, Tape
one edge of the wrap to a pencil and let the rest hang fresly.
Blow the plastic wrap gently and note how sensitive the wrap
i5 to air movement. Oraits mean either a loss of heat in
winter or a loss of “cool” in summer,

PROCEDURE:

Divide the students into groups of three, One will
record the data, one will read the thermometer, and one will
use the draft-o-meter. Have the students test for drafts.
Predict if there is or is not a draft before tasting. Collect
measurements around the school. Where was the most loss?
Why? What could be done to prevent it?

b

ff/ 4, Tape
¥,
7
%
A y
\. e /j’o/f
) -
! //'-
Plastic food "{-:’fzg

wrap

j

FOLLOW-THROUGH:

Conduct this investigation in 2 loca) business and

recommend to the owner ways to decrease drafts and
CONSErve ensray.
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OBJECTIVES:

(1) The students will perform calculations to determine
the amount of energy needed to produce a can. (2) Students
will calculate how much energy is saved by recycling a can.
See ENERGY RESOURCES matrix fer  background
information.

MATERIALS:

soup can container energy cycle (handout provided)

PREPARATION:

Explaln the steps of the soup can energy cycle to the
students, Be sure to define BTU. (See "TRASH ENERGY
ALTERNATIVE® activity for BTU definition.) Discuss each
step. Ask the students to tell how much energy is required at
gach step.

PROCEDURE:

Ask the students to calculate the amount of energy
reeded to produce a can from start to finish,

Now ask students to determine which steps are left out
and which need to be added if cans are recycled, Ask the
students to calculate the emergy needed to recycle a can,
How much energy is saved? What percentage of the original
enengy is this savings?

264

Can A Can Or Recydle If?

£-55

Ask the studenis to work in groups. Each group should
gather photographs or make drawing of the activities that
occur in making and recycling cans. Have one qroup draw the
cycle on a large posterboard; then have each group add
pictures and photos to illustrate the process. Include data on
the poster about the energy savings when cans are recycled,

FOLLOW-THROUGH:

Read the activity from the Cultural Resources section
"WASTING WASTE" How can the class change people's
attitudes about recycling? Begin a recycling progiam in your
tlassroom.

Racycling is becoming big business with profitable
returns as resources bscome more valugble. Invite speakers
to talk about future careers in recycling.

{Adapted from TV A's Land Between The Lakes' "Energy
Activities, a Station Approach.”)
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Energy Flow Model

OBJECTIVES: outside or time each team and compare times; the team

taking the least time wins.)
{l} The students will prepare a model of energy flow

using water to represent energy. (2) Students will use the
energy flow model to demonstrate the Second Law of
Thermodynamics. See ENERGY RESOURCES matrix for
batkqround information.

MATERIALS:

2-liter size plastic bottles {remove tops)
ice pick (to punch holes}

pegboard (ar cardboard)

qlue or superglve

large container (or hose)

scissors
falt crayons

PROCEDURE:

Form teams of two or three students each. The
students will make the model shown in the diagram by gluing
or taping plastic bottles to the piece of cardboard. Holes are
punched in the sides of the containers so water flows into the
container below. Any water that dees not flow into a lower
container is lost as "eneray waste” in the sink,

The objgct of the game is far the team to pour water
into the top contalner only and continue pouring until the
bottom container is full. The first team to fill its bottom
container wins. (If there is only one sink, do this activity

ENERGY FLOW MODEL
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Hint: More holes near the top will speed a team up, but
too many holes will cause the water to dribble out as waste.

Discussion. How is the bucket full of water like the
sun? Why is less energy available at each lower level? All of
the energy coming in is eventually wasted in the sink. Draw
a diagram or have students draw a diagram from this mode}
to show energy flow through the environment. Why are four
levels all that can receive energy in this model?

To make this activity more realistic, have students

punch one “energy tax" hole that empties into the sink for
every hale that can successfully pass water to the naxt level.

FOLLOW-THROUGH:

Use the model to show energy loss in power generation.
Let the first level represent the sun forming piants: the
second can be coal to heat; the third level can represent
steam to electricity; and the last level can be electricity to
light {or haat or other work). Energy is lost throughout the
system.




Enerqy Resources Glossary

Biumass - Energy recovered from the decomposition of
plant material.

Cogensration - Providing a contribution of power to
another power supply system. Generating in parallel
with ancther generation unit,

Consumers - Usually an animal that eats producers for
its food,

Conversion - Changing from one source of energy to

another, such as burning fugl and the force  falling
water to turn wheels.

Decomposers - Organisms (bacteria, fungi) which
convert dead organic materials into inorganic materials.

Ererqy - The ability to do work or the capability to
produce a change in temperature,

Food chain/pyramid - Transfer of food energy from the
source in plants through a series of animals with 2
repeated eating and being eaten,

Gaseous diffusion - A process by which uranium ore is
modified for use as fuel for nuclear reactors.

Geothermal - Energy produced from the natural heat of
the earth,

K'netic energy - Energy produced from saotion,

Nuclear enargy - Energy created fro.n atoms (Uranium
or Tritium).
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i1,

18,
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Potential energy - An undeveloped source with the
ability or capacity for energy.

Producers - Green plants which are able to
manufacture food from simple organic substances.

Pyrolysis - Burning of organic wastes in an oxygen-free
chamber and removing fuel oil. gas, and charcoal.

Radiant engray - Enerqy transferred as light or heat.
Radiation - The amission of waves from radioactivity in
nuclear reactions.

Renewable/Nonrenewable - Living resources which

have the capability to start over again. Nonliving
resources which cannot regenerate themselves.

Solar incident - The amount of the su:' rays that hit
the earth.

Synfuels - Energy produced from people-made
materials, such as gasahol.

Walershed - The region draining into a river or system
of rivers.
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"A diversified forest--both in types and

ages of trees--1s a healthy one. Continued
forest health depends on careful management
thoughtful planning to maintain the

valley's forest.”

- Benchmark Report
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Forest Resources Concept Map
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Forest Resources Fact Sheets

|, Dverview

2. A Forest s Many Things

3, The Development Of A Forest

&, The Life Cycle Of A Tree

5. Benefits From The Farest

6. How Landowners See Their Forests
1. How Foresters See The Forest

8. Protection Of Forest Lands

9. The Future Of Qur Forest Land
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{ Overwiew

Forestry is the business of managing forected lands for a
variety of products such as timber. clean water, wildlife, and
recreationai opportunities, to satisfy both the needs of
landowners and the public. Through management of forested
lands, many of our basic resmurces can be protected,
testored, and renewed,

Forest lands are the basins from which much of our
water supply comes. With protection from heavy
recreational or vehicular traffic and erosion, forests will
continue to provide soil stabilization and ciean water.

Forests are homes for many 2nimals such as the squirrel,
skunk, opossur, mink, raccoon, woodcock, and rabhit,
Insect-eating sonchirds thrive at the forest's edge, whil
certain predators. such as hawks and owls, live in our
forested areas feeding upon snakes, frogs, and other smal)
mammals,

The forest serves nesds for recreation, too, but only
through responsible conduct and observance of certain rules
and requlations can recreation mix with forestry practices.

Timber production is a major use of our forest lands
because of the important material these trees provide fer
paper products, fumiture, building materials, and energy.
The harvesting, processing, and marketing of farest products
provide hundregs of thousands of jobs in the United States
alone. Income from forest lands is significant; however, it
depends a great deal upen how well timber stands have been
managed. The major goai of forestry is to make the forest
useful and productive to society, through proper management
practices. A managed forest is usually more productive than
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an unmanaded or mismanaged forest. Foresters use
"slvicultural" practices to increase forest productivity,
Silviculture is the science of producing and tending to a
forest. Silvicultural practices include ways of controlling the
types of Lree species in the forest. Depending upon the goals
of individual foresters or Jandowners, Ltrees can be selected
and favored to produc. wood for specific markets and/or to
create habitats for specific wildlife.

The mest critical event in forest management occurs
when the wood is harvested, All resources of the forest are
deeply affected by the method used for removing these trees
and the care taken during this activity, For exampie. the
condition of the forest floor after harvesting will determine
its ability to stere water. Damage to the forest soil by
erosion and compaction can affect the growing of tress on
forest lands as well as water quality in our streams and
rivers. Wildiife habitat, the beauty of forest land, and its use
for recreation may be altered significantly depending on the
harvesting method used,

Many forest lands are mamaged to utilize all the
available resources for maximum benefit to everyons, using a
concept called multiple use, This is not easy to carry out.
Many complications can ariss bstwsen resource use
priorities. Far example, forested areas provide an excellent
environment for such outdoar activities as family camping.
Mowever, camping activity can cause soil compaction which
may result in poor tree growth. Soil ¢campaction can also
lead Lo surface water runoff which may cause serious erosion
prcblems, Also some of the best trees for commercial use
may be located in those areas most desirable far outdoor play
and scenic beauty. Harvesting this valuable timber could ruin
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the area for public enjoyment.

Professional forest managers try to develop a strategy or
management plan which will most likely succeed in meeting
everyone’s nmeds. For instance, if an area contains
marketable timber. yet is wvaluahle for recreation and
wildlife, forest managers often try to selectively cut the
timber at times of the year which will least affect
recreational users and wildlife in the area. Balancing the
uses of an area for more than one purpose is called
multiple-use management.
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2. AfForest Is Many Things

The forest is a living community of plants which provides
a place or "hahitat” where plants and animals can live. It is
always changing. 1t is always subject to the natural forces of
the earth--the air, the sun, and the rain--as well as to the
interaction among its plants and animals. The forest is also a
vast source of enedy. For example, in a single growing
season, an acre well stocked with vigorous trees may produce
3 tons of useful wood. However, a crop of wood cannot be
grown and harvested in a single year like a crop of com, It
often taves many years before young trees mature to a
harvestable size. Tomorrow's wood supply is in the Lrees
growing in the forests today.

The forest is a great provider of many of our needs.
Resources like wood, water, and wildlife influence the
nation's economy. Our forests also afford us opportunities
for recreation, amusement, pleasure and relaxation that
nurture the health of our mind, spirit, and body. For these
reasons, great value is placed on our forest Jands.

Wildlifa also depend on the forests for habitat, How
forests are managed can significantly affect the animals
which occupy the area. In fact, any change in the
composition of the forest will produce changes in habitat that
almost certainly will change the spacies of plants and animals
that can live there.

Forests also influence water quality. These changes
gven affact stream conditions and fish life. In heavily
forested areas, the streams are nornally in a stabilized
condition since the forest vegetation slows down the water
that runs off into channels. When water flows are nnrmal,
channels tend to be stable, and water temperatures fluctuate
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only a little. But when watersheds are seriously disturhed by
improper logaing, wild fires, or uncontrolled grezing, the
streams can be subjected to much higher waterflow and
disturbance of their channels. When this happens, the aquatic
habitat suffers. Insect life is smothered by silt or injured by
fast-flowing water. Gravel spawning beds where fish
reproduce are destroyed. The food-producing ability of the
stream is lowerad, and the summer temperature of the water
is raised, In cases of extreme changs, qood trout waters, for
instance, can become nearly barren of figh,

The remaval of forest vegetation may also result in some
deterioration of the soll and site. Exposed soil is very
susceptible to erosion. Unless the ground is protected by a
heavy sod or & deep layer of humus and litter, heavy rains can
pick up considerable amounts of soil. The result is an
accumulation of muddy water in the streams and seversly
groded lands. In contrast, if the soil is protected, water can
move through the soil more slowly and remain free of
sediment.

As you can see, a forest is many things. Forests serve
many of our needs for timber, wildlife habitat, recreation,
clean water, and erosion control, How these farests are
managed can also have far-reaching effects on other
resources like water, aquatic life, wildlife, and snil.
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J. The Development Of A Forest

Forests can be traced back to stretches of bare rock o
bodies of water. In bodies of water, algae and other floating
plants collect on top, As these plants die, they sink to the
bottom, eventually making the lake or pond more shallow. In
time, as the sediment layer gets thicker, aquatic plants which
grow with their roots in the bottom and their leaves above
the water begin to take over. Over many years the lake or
pond then fills in with leaves and sediment in 3 process of
aging called eutrophication. This provides the soil for larger
woody plants to grow. Eventually bottom land hardwood
forests either replace or grow around these bodies of water.
In bare rock areas, lichens are the first plants to take hold.
Fragments of rock broken away by weathering caused by
these lichens over time tum into a thin layer of soll which
allows mosses to take root. As this process continues, the
depth of the soil increases, More moisture js retained, larger
plants grow, and forest areas develop. The process in which
soil is created and eventually covered, in stages, by various
species of plants is called plant succession. [t sometimes
takes hundreds of thousands of years before a forest develops,

Wherever the ciimate is svitable for forests, the area
will become forested over time through natural plant
succession. Fire or wind may destroy native plants and
reverse this process but, given time, forests grow back., For
instance, if vou followed the succession of native plants on a
typical abandoned farm in the Tennessee Valley, you would
probably find tall weeds growing in the fields the summer
after cultivation stops. Tha next year there might he a little
grass beneath the weeds and blackberry seedlings may have
bequn to grow. At the end of 5 years, the field would be a
tangle of briars with sorna pioneer tree Spacies appeating,
such as sassafras, persimmon, Eastern red cedar, and others,
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depending where in the Valley this farm was located. In 10
years, the old field would probably be a young forest of
yellow pine or other species. In time, this area would
eventually become an oak-hickory forest.

The rate at which succession occurs depends upon the
productivity of the soil, the nearness of a seed saurce, and
the presence of birds and rodents that will carry the heavier
seeds 0f the deciduous species into the pine farests.
Succession can be very slow in some areas. 1t may require
two or more complete cycles of pine, from seedlings to
mature trees, totaling 100 or mare years for the oaks and
hickaries to become abundant enough to crowd the pine out,
assuming there s no interference by people or such natural
atients as fire, animals, or disease.

Beyond population centers there are forests which have
remained unchanged by human activily. These are the virgin
forests. By studying these arsas, we can better understand
what we have dane to forests and can more wisely manage
them to our benefit, Almost all our original forests have
been permanently remeved or harvested, which makes it
difficult to find undisturbed areas. However, many remaining
virgin areas are heing protected from all cutting and other
man-made alterations 50 that we can learn from them the
nature of our climax or mature forest.
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4. The Life Cycle Of ATree

The life cycle of a tree begins when a seed falls to the
ground from another tres. In the spring, when the soil gats
warm aid moaisture is abundant, changes beqin to take place
in this dormant or inactive seed. Soon the seed Sprouts.
Growth is fast as the scedling emerces above the ground.
This tree is then permanently anchared by its roots, for
better or for worse, and has to depend on the nutrients
availabie in the soil and the climatic conditions found in that
area. A seedling generally beqins its life in a place where its
ancestors have been and is well adanted to the existing
growing conditions.

Trees are able to grow and enlarge using the sugars
formed in a process called photosynthesis. This process uses
sunlight, air, and water to build organic compounds. In it,
small amounts of carbon dioxide available in the alr unite
with chlorophyll in the leaf cells. In a chain of reactions
requlated by enzymes, carbon dioxidz combines with oxygen
and hydrogen jn a water molacule to form sugar. This sugar,
dextrose, combines with nitrogen to form amino acids.
Aming acids are the building blocks of proteins on which all
life depends.

Most sugars produced in plants are used in respiration
and digestion. Respiration is an inside-cell process in which
sugars are converted to release energy. This energy is used
oy the cells to carry on daily cell functions like
hotasynthesis. Sugars that are not used are stored.
Jigestion is a process in which these stored complex sugars
are converted into more usable forms using enzymes. At
night when plants are not making sugars, the sugars stored
are used for respiration. All of these processes are impartant
because they allow trees to grow.
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Plant growth occurs in three distinct regions of the
plant--the shool tips, the roots, and the cambium. The
cambium is the growing zone in the stem and consists of a
single layer of calls that develops into rows of wood cells, or
xylem, on the inside and rows of bark cells, or phloem, on the
outside of the tree. In the soft inner bark, cells form vertical
tubes through which sugar compounds flow from the leaves to
storage tissues In the stem and root system. Water flows
from the roots to the slem and leaves through specialized
woody-type cells. Each year as the tree grows it expands,
leaving distinct qrowth rings.

The primary product from most trees is the woody stem.
In fact, it js the forester's job to make sure the conditions
are favorable for maximum growth in the diameter of the
tree. Ideal growing conditions produce thick growth rings,
while narrow rings, usually indicate less favorable conditions.

Trees reproduce through male and female flowers that
are usually found on separate trees (although bath flowers
can occur on the same tree). Pollen of the male flower
fertilizes the ovule of a female flower, which then develops
into the seed. Trees produce these seeds for many years.
When these seeds take root, the life cycle of a new tree
begins.

Trees grow old like all other living organisms. Old trees.
like cld people, strugale with problems of advanced age. 0ld
trees have difficulty with respiration, the annual shoots are
not as vigorous, and the cambium produces fewer wood cells.
The weakened condition of the tree makes it more
susceptible to a variety of diseases and insect pests. For this
reason it is often very difficult to determine why trees die.
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When trees do die, they fall and begin to decompose.
Decomposer plants and animals aid in this process.
Fventually the dead tree will become organic matter in the
soil which will be used by sprouting tree seedlings to grow
into new trees.




5. DBenefits From The Forest

The forest provides many benefits to society. With anly
crude shaping, splitting, or cutting, wood can be used as it
comes from the forest for such things as fuel wood, posts.
and mine props used to support shafts in mines. With a little
processing, it is used as sawed lumber, shingles. railroad ties,
veneers, and charcaal. If processed further, it can be used in
housing construction, furniture, boats, and pencils, 1t is also
the basic raw material in paper pulp, rayan, and a variety of
other products, Whole stands of trees can even be converted
into wood chips and be burned to provide the energy for
industrial facilities. The forest industry provides many
billions of dollars worth of investments and jobs for a large
partion of our country's wark force,

There are other impartant functions of the forest, By
protecting our watersheds, forests supply individuals and
communities with water, What is a watershed? We all live in
a watershed, All surface and subsurface water that does not
evaporate flows into a basin. Small basins, or small
watersheds, drain into larger watersheds. For example, a
small creek drains into @ larger stream which eventually
drains into a large river, It is very ‘mpotfant that the
smaller watershed areas, where the water supply originates,
are protected, particularly from soil erosion, Of course,
there are other things which can pollute our water sources
further downstream, 8ut in the upstream areas, forests are
usually the protective bianket which we must depend on for
clean, safe water. Good management of the forest cover in
these headwater areas is the best way to protect the water
supply,

Ancther function of some forests in many areas of the
country is to produce forage for animals in the form of
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grasses, weeds, and shrubs. By supporting large numbers of
livestock, forest ranges contribute sigrificantly to the
nation's meat, wool, and leather industries. However, not all
forests are suitsble for grazing. In our hardwood forests,
when the foliage of young trees is saten, it prevents their
growth,

Wildlife and recreation are linked closely with the
forests. Wildlife is @ natural part of the forest and belongs
there just as do the trees themselves. Managing for wildlife
includes many of the same rules as for growing trees, When
trees are protected, they make homes and provide a source of
food for wild animals, To manage for wildlife, we must
protect the forest from uncontrolled fires and intensive
grazing, harvest the trees wisely, preserve some trees, and
develep woodland borders or edges which wildlife use
heavily. Without wildiife the forest is incomplete. Wildlife
makes the forest a more productive, useful, and attractive
place for people.
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6. How Landowners See Thzir Forest

Individual landowners may view forest acreage (n totally
different ways. Some may feel it is a nuisance to their
agricultural needs, while others enjoy providing a home for
wildlife cr appreciate the forest as an economic asset for
timbar production. Many owners of small forested areas do
not think of their property as having possibilities for reqular
income. To tham, the trees in their wopdlands might have no
particular value except possibly for fuel wood and fence
posts. An offer of a few hundred dollars for all the timber in
a small wooded area probably wauld strike most owners as an
unexpected bit of good farture. Yet, a small forest, even one
of only 50 or &0 acres, can be managed to yield a Jood
financial return at reqular intervals,

The key to forest profits is, of course, qood forest
management and good management I within the reach of
most owners of small forest properties. Fortunately, more
and mare private landowners are beginning to recognize the
potential value of their woodlands, and the impertance of
planning management strategies with 4 professional.

Every forest property has oddities that are key factors in
determining the specific requirements for good farest
management. This is particularly true of small woodlands,
most of which have been cut over so often that uniform
forest conditions are the exception rather than the rule.
Tree crops are unlike other crops with which the landowner
can begi with bare land every year or two. The forest owner
must start with what he or she has and make the desired
changes gradually over a period of years. Mpst individual
landowners need competent, technical help in getting
forestry activities headed in the right direction, to avoid
making mistakes that cannot be remedied for many years.
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Small woodlots can provide a variety of economic
opportunities. One example of a market for small,
nonuniform woodlots is fuelwond. Because of the high cost of
energy in recent years, thare has been 8 great demand for
fuelwood from our forests, Forest landowners are feeling the
pressure from family, friends, and even strangers who wish to
cut treas from their properties for fuel consumption. If a
managsment plan were developed for the woodlot, the
removal of fuslwood in the form of dead, dying, deformed,
and other cull trees would be a tremendous boon for
improving the stand and hastening its progress toward being a
more productive area.

Important as these small forest holdings are to individual
landowners, they are of pven greater importance to the
nation's economy. Many of our forest products, certainly in
the Tennessee Valley, come from small (less than 500 acres)
woodlands.
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1. How Foresters See The Forest

Foresters ave trained professionals practicing the applied
science known as forestry. The purpose of forestry is to
make forests permanently useful to all of ws. This i
accomplished through silviculture, the science of producing
and tending a forest. Silviculture is closely related to other
natural sciences: plant physiology, agronomy, meteorology,
and geology. Since the forest is seen as an area for the study
of communities and their natural growth (succession),
foresters can letermine, through collected ecological
information, how and by what means succession can be
speeded up, prevented, raversed, or avoided.

The fact that the forester knows how the course of
natural succession in an area occurs does not mean that it
should be allowed to continue. The goal is to manage a forest
s0 landowners' wishes are mat and so that the benefits from
the forast outweigh the investment. How far a forester can
deviate from natural succession in managing a wooded area
must be learnad from experience.

The forester tries at all times to be aware of the total
resource picture. Good forest management includes plans for
wildlife habitat improvement and protection. Also, the
protection of forest soils and small drainage channels during
logging and other forest activities is very important in
controlling floods and supplying clean water for many critical
needs. Wherever possible, comsideration is given to
recreational uses. However, the tremendous demand for
wood products dictates that the forester, unless otherwise
instructed by the landowner, reqard a wondland jrea as a
production site with the potential for @ greater volume of
useful commodities if properly managed.
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Foresters lock to the future. A single tree crop may
require 50, 80, 100, even 200 years to mature, but, a single
crop is not the only concern. Furthermore, we cannct wait a
century or more between harvests. Procedures must be
developed to assure that some trees can be harvested each
year or every few years. This requires foresight and
pianning. It also requires requlating forest harvest. The
forester's basic rule of thumb is to cut an amount of timber
each year which is no greater than the amount that grew
during the present year. In this way sustained yield or
measurable quantity of trees can be harvested indefinitely.

Foresters realize that a sustained yield from our forests
depends on more than making plans. It depends on how well
each of us, as caretakers of our forests, is able to work with
nature and get it to work with us.
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8. Protection Of Forest Lands

All living communities are subject to change without
notice. There is always the danger of fire, insects, and
disaase, In forests, overgrazing and poor cutting practices
can also adversely affect the entire living community, These
potentially disastrous events need to be cantrolled through
sound management plans and practices in order to kesp the
forest productive.

When the settlers first came to this country, the ferests
were in "virgin®" or untouched condition, immense wealth was
stored in the old tress, but the forest produced very little, A
productive forest is a growing forest, one in which the trees
are used as they reach maturily. Now that our country is
settled and demands for wood and cther forest resources have
increased, the forest Jands of this country are becoming a
resource-producing factory instead of the immense
storehouse of timber first seen by the pioneers. Forests are
restored by regeneration and growth.

In order to grow praperly, the forest must be protected.
Protection requires planning and management by both
non-professional  and  professional  caretakers,  These
caratakers are the landowners and foresters who must work
together, Of course, each of us has a responsibility to do
his/her part in protecting our forest lands, The raw materials
and pleasure we receive from the forest lands of this country
have significantly increased our standard of living.

Resources of the forest, such as wood and wildlife, are
renewable or nonrenewable, depending wholly on how these
resources are managed, Also, the quantity and qualily of
water, o critically needed for irrigation, power, industry,
navigation, recreation, and public use, are dependent on our
activities in the forested watersheds of our country,
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Timber harvesting is often criticized because of the
apparent damage it doss to the forest; in fact, timber
harvesting couid be the most valuable method a landowner
has to achieve his objectives for a wooded area, Whether the
landowner wishes to manage for wildlife, recreation, timber,
aesthetics, or watershed protection, timber harvesting can
play an impartant role, {See Table |}

Who is responsible for the praper application or method
for harvesting the timber crop? Since the landowner is the
person wha will be affected by the harvesting, he/she is
directly responsible, How? The answer is simple.
Landowners must use their authority to control harvesting.
Too often landowners sell timber to the highest bidder
without considering the impacts the method of harvesting
may have on the forest community. The owner has the
responsibility, authority, and opportunity to ensure a good
harvesting operation thraugh the use of a comprehensive
“Timber Sale Contract." In the contract. the owner may
specify what trees are to be cut, where roads are to be
located, fines for damages to nonharvested trees. rewards for
cutting unmarketable trees, and levels of utilization (how
much logging debris is left on the site). Unfortunately, thase
controls may increase ths costs of timber harvesting, which
will reduce the owner's income from the sale. However, in
the long run, this attantion to good harvesting pracedures will
reward the landowner by allowing the residual stand (what is
left) to renew itself under better conditions, thus assuring an
income from future sales.
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Management Objective

Table |

Harvesting Role

wildlife

Assthetics

Recreation

Timber production

Watershed protection

Production of browse (sprouts)
from stumps

Habitat diversity

Species (tree) preference

Understory {brush) removal
Species (tree) removal

Firewood production
Hazardous tree removal
Campsite preparation
--understory removal

Road and trail construction

Species and quality (tree)
manipulation

Concentration of growth on
crop trees

Harvest of crop trees

Control of water run-off

Fire protection wvia roads
constructed for harvesting
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A country's natural resources and how these resources
are man¢ged determine a country's wea.th and the welfare of
its people. One of our country's greatest resources is its
forests, which comprise approximately 33 percent of the
acreage in the United States. The forest supplies timber,
water, livestock forage, wildlife, and, to some, a spiritual
strength, So common are the products and services of the
forest in every-day living that their presence is often taken
for granted and their importance to ouwr existence
overlooked. But when one analyzes the relationship of the
forests to the nation's economy and considers all the
essential commodities produced from raw materials taken
from forest lands, the role our forest plays in the lives of
peaple becomes obvious,

The Qrewing of timber Is the most obvious function of
the forest. Timber is the backbone of a large qroup of
industries. However, a majority of our forest acreage.
especially in the Tennessee Valley, is in the hands of many
individuals who own areas less than SO0 acres in size,
Therefare, these small landowners hold the key to the
availability of timber and other forest resources for the
future. The quantity and quality of the timber and all other
forest resources depend upon these landowners, because
professionals can help only thosa who want to manage their
forests In a sensible manner.

As our nonrenewable resources such as metals and
patroleum become scarce, industry obviously must turn more
and more to renewable resources, such as trees, for its raw
materials.  Fortunately, forest products research is
identifying many new uses for wood.
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9. The Future Of Qur Forest Land

The forest is very important to this country's interests.
It is 50 important that America can no longer afford losses
from fire, destructive logging, and lax reforestation
practices. Because of significant progress in the field of
forestry, the timber situation in the Tennessea Valley has
improved tremendously. The timber industries offer a good
market for material and services. Thus, the incentive is
there for the landowners, both large and small, to begin the
most efficiant forestry program as soon as possible in ordar
to reap financial rewards.

The regeneration and development of the ferest and wild
land resources s based upon sound scientific knowledge.
However, research must identify procedures and practices
which are not only better but also economically feasible, We
have the forest land in the United States to meet our own
requitements for timber and to help supply other less
fortunate countries, With intelligent management of our
forests, we can have a lasting supply of timber and forests to
serve our naeds indefinitely.
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Board For Boards

OBJECTIVES: These types of visual displays can then be used to extend

_ the information to the entire school on a centrally located
The students will develop & class bulleting baard about a bulletin board.

field trip to a forest industries operation. See FOREST
RESOURCES matrix for background information.

PROCEDURE:
MATERIALS: Visit a tree stand, saw mill, lumber wholesaler, paper
mill, or paper distribution warehouse i your area, Perhaps
class bulletin board pay a visit to the local newspaper printshop. Use this
tape information and ather information gathered through
kacks telephone interviews, class speakers, and class research on
co_lnred paper the topic to develop the bulletin board, Any pictures, printed
seissors brochures, and handouts gathered on field trips will be helpful.
felt crayons
lettering Divide the class o that each group will have specific
border tape sections of the topic to develop. Assign one group to be the
posterboards central committee whose responsibility is to provide the

biasic layout for the bulletin board, Their preliminary sketch
should be made on a paster hoard, Allow modification of the
PREPARATION: sketch as need arises, This committee can also coordinate
cotlection materials like scissors, tape and tacks.
See the activity on "Reading Rings.” Take the class to

visit a lumber mill, a forest stand where trees are felled and Arrange for the tapic for the hoard to be "THE CYCLE
shipped, or a lumber retailer. Additional infarmation for this OF TREE USE” or a similar topic. Divide the topic into
activity can come from telephone interviews, letters "cateqories” and assign a section to each group. These can
requesting information, and in-class speakers. This activity include tree planting, forest management, tree harvest, tree
will demonstrate that any type of field trip can be processing, transportation, retail sale, use, and disposal,
summarized, making a bulletin board of the Ltrip afterwards. Each group should collect as much information as possible
The students should know to collect specific information, about its topic. Investigate costs, location, time, energy
pictures, and quotes. They can add these to the class bylletin consumption, and so on.

board. Summarizing these experiences on 2 bulletin hoard

can help the students enjoy the trips more. The groups should sketch their infarmation and layouts

on a posterboard in pencil and have photos or examples ready.
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Begin to build the voard. Cover with a basic color of
butcherpaper. Use colored markers to draw structures.
vehicles, and people. Arrows can be drawn to show the cycle
in order.

When completed, allow one person to summarize the
information at the board. Discuss the importance of trees,
Also talk about the tree products used to create the bulletin
board.

FOLLOW-THROUGH:

Do a similar activity centered around paper production,
Start a student paper-recycling center. Then investigate how
the paper collected can be converted into recycled paper.
Have the class follow the whole process through until they
learn how actual paper is made from paper they recycled.
Maybe make your own homemade recycled paper to include in
the display. (Directions included.) See who can make the
best recycled paper! Take photographs along the way, and
save letters and all correspondence, Make a bulletin board to
tell the story or to keep track of progress as you go.




Materials

Wire screen pieces
(about 25 cm

X 32,5 cn each)
Blender

0Old newspapers
Rolling pin

Starch supension*
Felt pieces**

{about 23 cm X
32,5 cm each)

Who Can Moke The Best Recyclecx Paper?

Newspaper to absorb moisture.

Set Up Yo't Cxperiment

Cut or tear a newspaper page To remove excess liquid, roll the
into small pieces and soak them in  rolling pin over the mixture
water. while it is on the screen. Then,
cover it with a piece of felt,
Pour off the excess water and
place the pieces in a blender. Turn the screen over on the felt
Add three tablespaons of starch and pesl the screen off carefully.
suspension and blend at high Cover the paper with another piece
spead until the mixture looks like  of felt befare rolling it.
thick saup.
To remove excess liquid, roll

*Make a Starch

Suspension

Combine one cup of
cornstarch with
two cups of water.
Mix tharaughly
hefore using,

*koptional

Quickly pour the mixture the rolling pin over the

onta a piece of wire screen, mixture while it is on the

spreading it evenly. screen. Peel off the wet
paper and let it dry overnight,

For a smoother-textured

paper, allow the mixture

to drain on the screen.

Then cover it with a

piece of felt.

Official Rules

Can you use newspaper only? Are other types
of papers aliowed, such as homewark?

Can you use only the standard starch suspension?
Are ather mixtures allowed?

Set Up Your Contest

Lﬂ::'wt:g;ﬁu What is the minimum or maximum paper thickness?
make paper, .
decide on May colors be added?
EIIE nljll:: o How many pieces of paper shauld be made
o by each student?
F-21 Are teams allowed to participate?
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The Forest Blanket

OBIECTIVES:

The students will perform an activity to demonstrate
how Fforest cover helps reduce ercsion. See FOREST
RESOURCES matrix for background information.

MATERIALS:

1onq narrow box (wood or cardboard)

plastic bag (to line the box)

soi}

humus (the upper layer of snil in a forest including
Isaf materials)

bucket of water hose

walter

PREPARATION:

Soil ercsion is & serious problem for several sectors of
our economy today. Toosoil loss erodes the procuctivity of
our farm land. This soil spails drinking water and takes away
from the scenic beauty of the environment, Sedimentation
can clog transportation channels for barges and fill reservoirs
behind our power genarating hydroelectric dams.

Examples of soil erosion are easy to locate, Visit 8 new
building construction or a freshly plowed field and nate the
qulties that form after a rain.
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PROCEDURE:

Allow the students to sat up the box outside as shown in
the diagram following. Line the box with plastic and fill it
with fina soil, Prepare a second boy in the same fashion. In
the second box, place a layer of humus from tha forsst on top
of the sail layer.

Vigorously pour water from a bucket or hose ¢n each
bax. Collect the run-off water from each and obsetve the
color and sediment. (See activity "WHERES THE
TOPSOIL?") Students should note and recard differences in
the twao hoxes,

Discuss the differences noted in the two baxes. Why did
these things ocour as they did? Why is the forest important
in preventing soil erosion?
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Original Mixture

ﬁ%/% Container propped

up on the end

FOLLOW-THROUGH:

Perform the activity again but change some of thz
variables: for example:

- use a different soil type

- increase or decrease the slope

~ use other "blanket™ materials

- use contour and parallel plowing

How does each of these variables affect the amount of sopil
erosion that takes place?

Find examples of soil erosion in your community and
work as a class to create ang implement a solution.
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Where's The Top Soi

OBJECTIVES:

The students will determine the amount of soil erosion
that occurs in a local stream, See FOREST RESOURCES
matrix for background information.

MATERIALS:

beakers

coffee filters (other filter papers)
balance (0.1 g)

access to an oven

aluminum pie pan (cther pan)

PREPARATION:

Ask the students to read about the Great Dust Bowl of
the 1930s. Topsoil erosion has again become a severe
problem for farmers in the Valley region. As farmers use
techniques to increase production, the result is actually an
overall decrease in production as more valuable topsoil is lost
through thess practices.

PROCEDURE:

Select a stream or ditch in which there is evidence of
mud and silt in the water. Collect a liter of water from
several points along the stream. Make a map of where you
collected each sample.

J11

Back in the tlasstoom, determine the mass or weight of
the soil lost. Divide the class into groups. Form as many
groups as you have liters of water so that each group may
have 2 chance Lo datermine soil mass.

To bedin, have each group weigh several pieces of filter
paper. Determing the average weight of the filter paper by
combining the totals of all the samples and divide by the
number of filter papers used. Record this value in the data
table. Then place a funnel in a beaker and put one filter
paper in the funnel. Pour the sample through the funnel to
collect the stream residug on the filter paper. [t may be
necessary to stir the sample to assist the flow into the
funnel. Do several samples to compare the variation in the

Filter

——Funnel

*Note: Add
container to
3cillact filtrate.




masses of the residue in the water. Place the filtered
material in a pie pan and examine the contants, Note your
observations. Dry the contents of the pie pan in an oven for
saveral hours or in the sun for several days. Weigh the dry
samples and record in the table. Subtract the mass of the
filter paper from the mass of the dry sample to determine
the mass of the material that was suspended i the stream
per liter of water.

Discuss results. Where did the soil come from? Once
the soil is gone, how can it be replaced?

fOLLOW-THROUGH:

Calculate the volume of water in liters that flows past a
point in the river in a 24-hour period. You will need to
measure the speed, the depth, and the width of the stream.

To determine the speed, tie a fishing float gn a light
piece of string and tie the other end ta a long cane pole. Let
the length of string from float to pole be exactly | meter.
Toss the float into the water a bit upstream and allow it to
float downstream at the normal rate of the stream. When
the float comes even with the pole, hegin timing with a
stopwatch, Stop the stopwatch when the string becomes

tight. Be sure to hold the pole tip in the same place. Use the
farmula:

Speed = distance
time

to calculate speed. Repeat several times and average the
results.

A long pole with a weight can be used to determine the
depth. Hold the pole out over the water, aliow the weight to
sink to the bottom. Immediately raise it straight out of the
water and measure the length of wet string. To estimate the
width throw a string across and measure the string, Make all
measurements in metrics.
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To determine the volume, multiply the depth times the
width, and then multiply by 80 percent to account for bottom
irreqularities, Take this figure and multiply by the speed in
meters per second,

Width

X Y e -
depth width volume
P —— x ——— : I ——————————————
volume speed volume in cubic

meters per second

X 60 X 60 X 2 =

volume in 5p00nds  minutes hours ~ volume of

cubic meters materia} in

per second cubic meter
per day
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Benefits Ffom The Forest

OBJECTIVES:

The students will ligt forest products. See FOREST
RESOURCES matrix for background information.

MATERIALS:

large tree-shaped branch
Christmas tree stand
colored paper

felt crayons

pipe cleaners

tape

glue

PREPARATION:

Read through the Forest factsheet 5. Ask the students
to collect photograpns from magazines and newspapers that
demanstrate how we use the forest. These may include
products, energy, and any other uses of forest and forest
praducts.

PROCEDURE:

Working in teams of four to six, have the students
develop a list of the benefits from the forest, After the
teams have been warking for about 5 minutes, allow the first
qroup to list on newsprint all of jts benefits. Have the second
qroup add to the newsprint any items not included by the first
qroup. Have all of the groups in turn add to the list.
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On a second piece of newsprint, classify tne items into
Qroups such as construction, transportation, recreation, food,
etc.

When all the items are listed in a classification group,
allow the small teams to meet again. Assign each team one
major classification group. Ask them to Iist on newsprint all
items that fall within their category.

Provide one color of paper for each team (far example:
recreation benefits = green). Allow the groups to cut out leaf
shapes from their paper, and list on the leaf the forest
benefit to man. On the reverse side a photo of that example
tan be pasted.

As a class, discuss how to best balance colar and shape
when attaching the Jeaves to the tree using pioe cleaners.

FOLLOW-THROUGH:

Display your class tree in the community, When making
the tree, do it a5 a tree trimming party and invite another
class to help, Serve refreshments, Cxplain to the visitors
why and what the tree is all about.

Invite a forester, a forest ranger, and a local
businessman assoclated with the lumber business to
participate in the tree trimming activity. Ask these resource
people to speak briefly to the class about their careers.
Senior citizens might also enjoy participating in this activity
with the students.
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Examples of the benepi’cs mC fhe ﬁoreat

are then hun Lrom the denches
which can be displa\/ed

in a prominent place,
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Tree Hotel

OBJECTIVES:

The students will observe the diversity of wildlife and
habitat that oceurs in ona tree. See FOREST RESOURCES
mattix for backbround information.

MATERIALS:

one mature tree
binoculars

hand lens
newsprint

felt crayans

PREPARATION

Sketch a tree outline on newsprint similar to the tree
that you will visit with the class. This activity may be
combined with several other activities like: “1000 mm
HIKE " *SNAG TREE CORNER," and "HIDE DUT."

Divida this tree sketch into five parts:

| = The ground under the tree

2 = Tha trunk up to the first branch

3 - The trunk above the first branch

4 - The lower two-thirds of the branches
5 - The upper one-thirds of the branches.
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PROCEDURE:

Divide the class into five groups and assign each group a
section of the tree (see 1-5 above). Have each group
brainstorm and list on newsprint the living things that
membars belisve will occupy their part of the tree. (Far
example: lichen an the bark, birds on the branches,
earthworms in the soil, and so on.) Allow each group to
present its list.

Take the groups outside and ask each group to observe
and collect data about its portian in the selected tree. Make
2 list of the living things that occur in that section and
sketch each. Note the size, shape, and color, and how many
ocour in the sections of the tree. Binoculars will be
necessary to see the upper branches. Remind the class to
record al] their observations.

Back in ¢lass, ask the groups to modify the newsprint list
to indicate the things actually observed and ta compare Lhis
list to what they had predicted. Why did these living thirgs
accur? Consider the following in answering this: Did the
tree serve as food or shelter? Could the tree serve ather
uses to the living thing observed? Does that living thing stay
an Or near the tree for its whole Life? If not, where does it
live? Ask each group to present its list and discuss each
living thing observad.

Summarize. In which section of the tree did most things
accur? Why? Why is this activity called TREE HOTEL?
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TREE HOTEL

__.-—o—--K -

7

FOLLOW-THROUGH:

Ask the students to cover the original newsprint with
pholos or drawings showing the tenants of the tree hotal.
Have the students work together to decide which pittures
should be included to create the most attractive display.
Consider color and balance. Place the completed newsprint
in & prominent place in your schoal,

Ask a local forester to spesk to the class. Place the

poster in the class and ask the ferestar te comment on and
use the poster during the discussion.
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Forest Views

OBJECTIVES:

The student will (I} collect data about locally accurring
tregs, (2) prepare a poster of one tree type, and (3) present
information about hisfher tree to tha class. See FORESTRY
RESOURCES matrix for background information,

MATERIALS:

newsprint or posterboards

glue

felt crayons

simple key to trees of the local area

PREPARATION:

Have students find out the names of trees that they see
every day. Many people are interested in naming trees and in
knowing some uses of certain trees, In this activity, students
will find information about a tres and share this information
with the whole class. This will help students appreclate
forest resources and will encourage them to cooperate when
learning in class.

PROCECURE:

The first step is to generate a list of trees from your
area. This list can be developed by brainstorming with the
class and added to as students begin to read and ask others
about trees. A local forester or @ conservation spe ialist

may be willing to come to class and help in the development
of the list. Be sure to add or take away from the list as
information becomss available. This shows that our
knowledge about something increases as we gather more
information about it.

Ask the students to work in pairs. Each pair should
choose one tree from the list as their treq,

Each pair should read about thair tree end also ask other
peaple, through letters or interviews, for more information
about their tree, Each group will present information to the
class and teach the class enough about its tree that the whole
class will be able to identify and know some Interesting
things about the tree.

The pairs of students should:

1. Make a drawing on newsprint of the outline form of their
tree.

2. Collect several leaves from their tree and paste them to
the newsprint.

. Write any interesting facts about the tree (whers it zan
grow, what it can be used for, how tall it grows, how big
araund, and so on) on the newsprint or on another page of
newsprint.

. Present this to the class to help the class Jearn about the
tree.

. On a class nature walk, point out their tree and tell
about the trae again.
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Round Pyramidal Vase-shaped Columnar

FOLLOW-THROUGH:

Trees have some common uses but also some unusual
uses. Certain tree barks may be used to make natural dyes;
other trees contain chemicals that can be used as medicines.
Trees are also some of the best playground equipment. Ask
adults about these and other unusual uses. Ask older
relatives how they used trees when they were young. Check
the library for other books on trees.
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Reading Rings

OBJECTIVES:

(1} The students will illustrate the life-cycle of a tree in
a forest. (2) Students will explain how various factors affect
the tree's life-cycle, See FOREST RESOURCES matrix for
background information,

MATERIALS:

duplications of prepared handouts included with this activity
posterboard or newsprint
felt crayons

PREPARATION:

Allow the students to resd the factsheets and other
resources about tree rings. Ask them to find out what tree
rings are and how they are formed.

Discuss the relationship between a tree's "good" years,
when the rings are wide, and its bad years, when the rings are
narrow, List some causes of "bad” and "good” years.

PROCEDURE:

Divide the class into groups of two to four students
each. Give each group a copy of the handout. Have each
group decide which tree ring pattern corresponds to which
event. NOTE: ALl events might nat be represented in ring
pattern. Allow the aroups to present their idess and come to
8 Consensus.
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Each group should then create an imaginative history of
one tree, Draw a large-size ring pattern on newsprint to
illustrate the story. Place all the differant ring pattems in
front of the class and allow the students to guess the history
of each one, Provide hints if needed.

FOLLOW THROUGH:

Have a committee research the French Artist Henri
Matisse. If possible, find some Matisse prints to serve as
models and ingpiration. Give each student a large sheet of
white paper, several pieces of construction paper, scissors,
and glue. They can then cut out and paste shapes onto the
white paper to show their interpretations of the tree shapes
they see.
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Nothing Succeeds Like Succession|

OBJECTIVE: aquatic plant to the bottle and place bottle in 8 window or
, . beneath a grow lamp for thres to fo ks. 0o not replace
The students will describe and illustrate the stages of water thatg;\?aporatzs. ke o
succession. See FOREST RESOURCES matrix for background
information.

MATERIALS:

2-liter plastic bottles (tops removed)

soil ot

aquatic plant Tom water 70480
2 cups bird seed P

scissors

PREPARATION:

Succession is @ term that describes the gradual, natural Once ar twice each week. have sludents add thres or
process of one habitat replacing another by building on what four bird seads to the bottle _and make_a drawmt_; of the bottle
the previous "occupants® have left behind. This process is and its contents, (Note: White there is water in the jar, the
natural and, in many cases, 50 slow that it remains unnoticed seeds will sprout and then rot. A the water evaporates down
by & casual observer. In this activity your students will be ta the safl, the equatic plant will die but the bird seeds will
able to see how a swampy area can be succeeded by a forest now find a suitable environment.) If the soil dries out too
habitat much, add a little "rain® occasionally. Add sunflower seeds in

' the third week to represent "trees.”
PROCEDURE: Have students work in groups of four or five to make a
poster of what they saw happen to their "pond" and list what

Each student should bring a plastic bottle to schoal. Use they learned about succession. Allow each qroup (o present
scissors to cut off the top, Add to each jar 5 cm of soil and its findings.

7em water. Stir and allow to stand ovemight. Add an

F-41
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FOLLOW--THROUGH:

Place a demcnstration bottle in a place where it has
light but will not be disturbed. Place a camera on a stand in
a position to photograph the succession bottle at one-day
intervals. When the project is finished, load the slides into a
projector and show rapidly thus creating a “fas. motion"
movie of succession.

(adapted from "PROJECT WILD")




Nothing Succeeds Like
Succession |l

ODIECTIVES:

The students will observe succession in a natural
setting. See FOREST RESOURCES matrix for background
information.

MATERIALS:

camera

meter sticks

field notebooks

pencils

area topographical duadrangle maps
(check with the local Geological Survey office
or library for maps)

PREPARATION:

Find a suitable site for a field trip which clearly shows
succession, Examples are: an abandoned farm field or a
recently cut woodstand. Also, locate nearby examples of a
mature or climax forest and a farm for comparison.

Oiscuss with the students the meaning of plant
succession or ecological succession and climax forest. Do the
activity "NOTHING SUCCEEDS LIKE SUCC SSION I before
doing this activity.

PROCEDURE:

Ouring the figld trip, assigy the students to groups far
F-43
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safety, Ak the members of a group to watch out for each
other. Take a whistls and arrange a system of signals; for
instance: two biasts means.... return to base, etc.

Choose a site where succession is starting. Study 3
topographical quadrangle map of the area and have the
students make a map of the area, highlighting saveral
landmarks, Try to determine how long ago people had
affected the area directly. Record the number and heicht of
young trees and bushes, and Jocate these on the map. Laok
for recent damage by browsing animals and fire. Look for
signs of cattle, What is the next step in the succession of
this area? What evidence can be found to support this idea?

Maka a class photo journal of the site and sketch a map
of the area, Note the stages of succession that can be found
in the area, Collect stories from local residents to find out
what happened in the area and why, Be syre to include
photos of class members and residents you have interviewed.

Back in class, have the students place all their group
journals in one area to share with other members of the
class. Have each group make a presentation to the class on
its findings.

FOLLOW-THROUGH:

Visit several other sites like lakes, bogs, swamp,
reservoirs, and farms, Why do people have to expend a great
deal of money and emergy preventing succession in these
natural 2.eas? Why can succession be bad for a hydroelectric
power plant?
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Forest Resources Glossary

6'

10.

Climax forest - The final stage in plant succession.

Composition - All the different types of tree species
that make up a forest.

Cull - To cut a selection of trees for a specific purpose.
Dormant seed - A tempararily inactive Seed.

Hardwood - A deciduous tree that loses its leaves.
Wood from such traes.

Humus - Layers of soil and organic material in a forest
floor, tha decaying leaves, needles, etc. (litter),

Litter - Top layer in forest floor made up of leaves,
pine neades, etc.

Multinle-use concept - Managing one area for a variety
of wses such as wildlife, recreation, and forestry.

Photosynthesis - The process by which areen plants
convert carhon dioxide and water into simple sugar.
Chlorophyll and sunlight are essential to the series of
complex chemical reactions involved.

Pioneer species - Plants capable of invading bare sites,
such as a newly exposed soil surface, and living there
until another plant replages it.

Plant communities - A group of plants occupying 2
certain position in the envirenment and interacting with
each other.
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12.

13.

14.

15,

16.

17

18.

Residual stand - A group of trees left standing after a
cut has been mads.

Silviculture - The science of producing and tending a
forest.

Stand - A qroup of trees in a forest.

Succession - The orderly, gradual and continuous
replacement of one plant ar animal by another.

Understory - Layer formed by the crowns of smaller
trees in a forest,

virqin forests - An original farest undisturbed by people.

Watershed - The region draining into a river or system
of rivers.
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*We live beside our lakes. We swim

in them, boat on them, fish in them

and get our drinking water from them.
Maintaining these appealing havens valley
residents have come to expect requires
careful choices and thoughtful actions.”

- Banchmark Report
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Recreation Resources Concept Map

Community
Recreation
Feresls
' Reservoirs
fetivities
Types OF Areas Streams
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Parks ' Tralls Natural Areds
RECREATION !
RESOURCES
e Pollution Hunting
e of Handicapped Problems ‘
Leisura ondicapped Users ey Baating
Time Iobs \
& Swimming
; wimmi
Limited Funds Vandalism
Sporting
Coods
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- Carrying Capacity
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o Increased Demand
white Water Conflicting User Needs
Enterprises
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Recreation Resources Fact Sheets

}.  Overview

2. Recreation In The Great Outdoors
3. Natural Areas

4, Reservoir Racreation

5. Valley Streams

6. Trails

7. Special Population Recreation

8, Community Recreation

9. Recreation Fer Profit

10, Water Safety
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1. Overview

Residents of the Tennessee Valley are blessed with an
agreedble climate, natural scenic beauty, and abundant
animal and plant life. In addition, there are over 600,000
acres of lakes, 11,000 miles of shoreline, 1,800 miles of
scenic streams, and 2 million acres of forest, giving the
Valley a truly outstanding combination of resources for
racreation. Today, we appreciate more than ever the
benefits of these resources. They provide a link with our
natural and cultural environment, contribute to our physical
and mental health, and generate an annual economic growth.
It is estimated that at least $260 billion is spent on laisurs
activities in the Lnited States,

For many Valley residents, leisure has become an
important means of achieving self-improvement and
expression. This has resulted in changing patterns of cutdoor
and indocr recreation. Variations in work pattems, the
phenomenon of the two career family, and flexible werk
schedules are affecting our recreational needs. Business now
recognizes the importance of recreation and leisure and its
relation to learning, job productivity, health, and many cther
aspects of life. There is a growing interest in managing one's
life s0 as to prevent illness, This "wellness movement”
emphasizes the prevention of illness through exercise,
nutrition, and other individual efforts.

Another factor affecting recreation is the economy. It
is changing from one based on heavy industry to an economy
based on "high-tech® manufacturing, communications, and
services. Mast Americans no longer engage in heavy physical
activity on the job. Fatique at the end of the working day is
mare mental than physical, Therefore, we turn to leisure
activities for mental relaxation and that "feeting" of physical
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fitness which comes from the interaction with the natural
envirgnment.

With this new awarencss, however, come prablems like
overuse and crowding of our existing recreational resources
and conflicts over the use and conservation of lend. Until
recently, there was little concern about the quantity of
outdoor recreational area, particularly in the Valley region,
whers such resources are in seemingly abundant supply. The
fact is the region's supply of land and water resources
available for recreation is becoming mare limited each year.

Unless a method is devised to either expand the supply,
shift demand, or use the existing supply more efficiently,
there will be a shortage of resources in the future, and we
will be unable to accommodate all those who wish to
"re-create” in an outdaor satting.

The responsibility for & continued supply of resources for
recreation lies in the hands of numerous agencies and
individuals. This fact, in itself, presents problems concarning
the use and preservation of land for recreation. Desisions to
use our resources for mining, oil exploration, hunting, fishing,
rafting, -or farestry are seldom mads without having an
associated impact on scme other resource. Trade-offs must
be made, often to the benefit or at the expense of anather
resource.

Generally, recreation is viewed as a positive yse of our
resources and is considered a Secondary benefit Lo mogt
resource management practices, However, there are
negative impacts associated with recreation use. This most
often occurs in the form of vandalism, littering, fire,
overuse, ang pollution. Many times, areas previously
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untouched by those problems suffer tremendously after being
opened for public recreation. Fortunately. through a better
understanding of the delicate balance between people and the
environment, we are learning how to use our resources and
minimize these problems.




2. Re-reation In The Great

Qutdoors

If you live in the Tennessee Vallay, chances are good you
have visited the mountains and tha forests. Perhaps you went
camping, picnicking, or hiking, or just for a drive to enjoy the
scenery. If you did, you are one of the lucky ones, There are
mitlions of people living in the world who do nat have similar
areas to enjoy, The wise use of qur natural resources, such as
forests, for the benefit of all is called conservation. Thus, it
is important that we take care of our forests and manage
them for a variety of uses. Rasource managers call this the
"multiple-use concept.”

One of the greatest uses of our forgsted areas is
recreation. Many private landowners and companies permit
us ta enjoy their forested land for hunting, hiking, and
studying nature. Some have even developed picnicking,
camping, and swimming facilities for us to enjoy, but it is
always a good idea to obtain permission before we use these
areas.

We ask a qreat deal of our forests. [n addition to
recreation, they supply us with wood to build our homes.
There are also important economic uses, Forests are an
important factor in reducing erosion caused by water and
wind, In the process of phatosynthesis, trees use carbon
dioxide to make food and release oxygen into the air as a
"waste” product. Considering all of these important
functions of the farest, we should maintain them properly,

Every year more people seem t0 visit the mountains and
forests for recreational purposes. A forest's recreational
carrying capacity is the highest level of recreational use it
can withstand while providing a constant environmental
quality at a reasonable cost. Defining Lhis capacity is like
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defining how many people one pie will serve--it depends on
the size of the seevings. For example, your favarits picnic
area may withstand 100 people per day for many years while
maintaining a constant level of greensry, quietness, and
general pleasantness, But if 200 peple were to use this area
each day. some of the vegetation would die, the noise level
would increase, and there would be a qeneral dacline in
quality. We need to ask ourselves what we can to do ensure
that our forests will be available for visitors in the future,

There are 155 national forests totaling 188 million
acres. In the Valley region, thess include: Bankhaad
National Forest in Alabama, Chattahoochee National Forest
in Georgia, Daniel Boone Natianal Forest in Kentucky. Holly
Springs National Forest in Mississippi, Nantahala and Pisgah
National Forests in North Carolina, Cherokee National Forest
in Tennessee, and Jefferson National Forest in Virginia, The
National Forests belong to the people of the United States.
These |ands are under custody of the U.S. Forest Service, an
agency of the 11,5, Department of Agriculture. On the other
hand, the Great Smoky Mountains National Park and the
Natchez Trace and Blue Ridge Parkways are under the
custody of the Natiomal Park Service, an agency of the U.S.
Department of the Interior,
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J. Natural Areas

.Some people spend their recreation time in swimming
pools st city recreation centers, playing miniature golf,
working out at « health club, going to a movie, or visiting the
city library, Others like the quiet solitude of the forest,
preferring to "rough it* by getting away from civilization.
Few areas of true wilderness exist in the eastern United
States. However, many areas "o contain such interesting
natural features as waterfalls, caves, springs, and stands of
virgin forest, Many local, state, federal, and private
programs are designed to identify, preserve, and protect
these natural areas for scenic or sciantific significance.
Natural areas are lands protected in their natural state with
as little direct management as possible.

Hiking is one of the most important recreational benefits
of natural areas. Careful trail construction is compatible
with most natural areas and allows visitors to enjoy them
without disturbing plant life, Primitive camping, horseback
riding, nature photocraphy, and wildlife gbservation are other
benefits.

Acide from their scenic value, natural areas provide
educational opportunities. They are places ta learn firsthand
about the natural world and offer opportunities for ressarch
of various plant and animal life. As population increases,
more land is neaded to support industry, transportation,
agriculture, forest products, energy. and housing. When
natural habitats are lost to development, plant and animal
species are also lost. Natural areas protect fragile or rare
habitats such as bogs. caves, glades. marshes, sinkholes, and
the species that have bacome specifically adapted to live in
them. TVA has assisted other agencies in setting sside land
for protection of sensitive species habitats,
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In addition to the activities supported by TVA, the U.S.
National Park Servics, the ULS. Forest Service, various state
agencies, private conservation organizations, businesses, and
corporations have all initiated efforts to identify and protect
natural areas. In many instances, these groups work together
for this purpose, There are over 300 identified natural areas
within the Valley currently receiving some degree of
protection.

Several problems are involved in the management of
natural areas. Water pollution, vandalism, illegal hunting,
off-road vehicles, and insect damage are only a few of those
problems.  Protection requires  thoughtful  planning,
monitoring, cooperation, and education.
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Reservoirs differ from lakes. Reservoirs are bodies of
water which are collected and stored in natural or artificial
lakes. Lakes are large inland bodies of water. In the
Tenngssee Valley the reservoir system was created by
constructing dams on the Tennsssee River and its major
tributary streams. The dams were built to provide flood
control, a navigation channel, electric power production,
recreation, and an adequate water supply.

Valley lakes, which provide opportunities for recreation,
receive approximately 70 million visitors annually. There are
over 110 state and local parks, 400 public access areas, 28
state wildlife management areas, 2 national wildlife refuges,
139 recreational areas, 55 group camps and clubs, and over

300 commercial recreation areas on TVA reservoirs, At

reservoirs, the public enjoy boating, camping, swimming,
fishing, hiking, Munting, and picnicking in scenic
surroundings. To accommadate these needs, campgrounds,
picnic areas, boat ramps, restrooms, access roads, and
parking areas have been built alon the reservoir shorelines.

Increased Ieisure time such as the shorter workweek and
longer vacations and holidays, labor-saving technology,
higher salaries, and improved transportation and roads have
placed even grealer demands on reservoir use. In fact,
because of this rapid growth, reservoirs were becoming
overcrowded, unsanitary, and degraded primarily dye to the
lack of public access facilities, By 1978, the public use of
recreational facilities on the TVA reservoir system had grown
to the extent that it became evident & management policy
was needed. [deas were gathered from everyone concerned,
and specific management plans were cooperatively developed
with the goal to provide a wide range of quality recreation
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4. Reservoir Recreation

experences. State and local government agencies also began
to develop new management policies for their parks and ather
recreational facilities. In addition, local Jake residents began
forming lake user associations,

Management policies include designating areas for
specific uses such as day use, camping, boat Jaunching, and
parking, resident managers on site at major areas; and
implementation of fees for overnight camping. These steps
were taken to reduce problems related to overuse, yser
conflicts, and vandalism, and to provide for increased
security and supervision.

Recreational use of lakes has also had a variety of
economic impacts, Jobs have been created through
commercial recreation, and sigrificant economic growth has
been felt among local businesses that provide food,
beverages, supplies, sporting goods, lodging, and recreational
equipment, Boat and camper manufacturers have benefited
financially from the availability of quality recreational
opportunities. Construction companies also benefited from
the demand for second homes and primary residences on
reservoir property. Tourism etiracts visitors outside the
Valley to these recrsational areas.

Since most reservoir systems have  multipurpose
objectives, lake levels are fluctuated to meet needs for flood
control, navigation, power production, mosquito and/or
aquatic plant control, recreation, and water supply. Weather
conditions and rainfall ult.mately determine lake levels.
There are many demands made gn the reservair system, and
managing it for the benefit of all users is a complex process.
For example, lake levels must be lowered to mest power
demands and to increase flood control; however, sportsmen

351




need high lake levels for boating. There are conflicts among
lake and stream users since one group prefers full lake levels
and the second needs increased streamflows below the dams
for fishing, canoeing, kayaking, and floating. TVA reservoir
managers seek to achieve a balance by operating the
reservoir system for the primary objectives of flood control,
navigation, and electric power production, respsctively.

Good water quality and proper land management are of
great importance to assure that quality recreational
opportunities are available. Wise forest management, control
of erosion, and proper mnicipal waste water treatment are
essential for the lakes to support fisheries, wildlife habitats,
and water-related recreacion.




5. Valley Streams

Rivers and strcams have always been important in
America. In the days of the indians and the fur traders,
rivers were an easy way to travel from one village to another
and to transport furs to market. In the 1700s and 1800s,
rivers were major highways for transporting goods from one
city to another. Most large cities in the Tennessee Vailey
were first established along rivers because the rivers were
‘mportant trade routes. Rivers also provided the energy to
grind corn, wheat, and other grains, and they were eventually
harnessed to produce electricity. Today, however, rivers and
smaller streams are imgortant for reasens other than work.

in the 19305, 19405, and 1930s, some people began
canoeing rivers and streams ta relax, to explore scenic areas,
and to have fun. Today canoeing, rafting, and kayaking are
among the fastest growing recreational activities in this
country and are expected to continue to increase in
popularity. There are approximately 40 different companies
in the Valley that provide quided raft trips, rental canoes, or
inner tubes. The Tennessee Department of Tourism
estimates that §4.5 million is spent by canoeists and rafters
on the Ocoee River in Tennesses alone.

Boating isn't the only thing streams are popular for.
Streams in the Tennesse Valley are famous for fishing.
There are an estimated 1,230 miles of trout streams in just
Tennesses. Small mouth bass, spotted bass, white bass,
Sauger, crappie, and catfish are just a few of the major sport
fish. Valley streams are also popular places for swimming
and far wildlife obsarvation.

This growing interest in river recreation has helped bring
national attention to the preservation of America's most
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outstanding rivers through the passing of the National Wild
and Scenic Rivers Act in 1968, This act attempts to preserve
the Nation's free-flowing streams and rivers by providing
immediate protection from damming and other harmful
development projects, The Obed River in Tennessee is
protected through this act, and the Big South Fork River in
Tennassoe has been designated a National Recreation River.
Statas in the Valley {Tennessee, Virginia, and North Carolina)
have approximately 129 miles of national, wild and scenic
rivers, The act also encourages states to enact their own
legislation and develop statewide wild and scenic river
programs.

There are also many miles of streams in the Valley not
worthy of national river status, but many can fulfill the nesds
of pecple who want to float and fish if public access to these
rivers is provided. TvA, federal, state, city, and county
governments are working together in a cooperative effort to
provide public access facilities to the rivers of the Valley.




¢
6. Trails

Prior to European settlement, the Indian villages of the
Tennessee Valley were linked by a sophisticated network of
trails, The Europeans fo!lowed these trails during their
westward expansion, By the time of the Civil War, these
trails had become roads and railways.

In the early twentieth century, newly formed
land-management agancies, such as the U.S. Forest Service,
the National Park Service, and the Temnessee Velley
Authority, found they needed trails for fire contral, rescurce
management, restue operations, and recrsation. At the same
time, the Civilian Conservation Corps (CCC), a government
program designed to give people work during a time when
jobs were not readily available, was also involved in
developing trails,

Following Warld War I, improved etonomic conditions,
educational opportunities, and new technology created a
socisty which had additional leisure time and money. From
this point forward, the need for trails and related outdoor
facilities would begin to exceed the demand, Trails were
developed to benefit many types of users: elderly persons
looking far safe places to stroll, families enjoying bicycle
outings, hikers seeking to get away from it all, or horseback
riders looking for an out-of-the-way scenig setting,

The greatest barrier ta developing trails has always been
acquiring suitcble land, Compared to other areas of the
country. however, the Valley region is relatively rich in
trails, This is due primarily to the availability of large areas
of undeveloped land. The eastern boundary of the Valley
includes the Great Smoky Mountains Mational Park. To the
west, the Cumberland Plateau and Highland Rim contain
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large areas of undeveloped land, state parks, and natural
areas, On the populated floor of the Valley, there are fewer
large areas of undeveloped land, but many shorter trails are
available,

Most trails have been developed in response to specific
public demands; however, there are many reasons to develop
more comprehensive plans for trail systems. For instance, in
the valley: (I} The demand is increasing (expected to
quadruple by the year 2000) while resources {land and monay)
are decreasing; (2) user conflicts are growing as more
interest groups seek to make use of the same resource:
(3) there is an unbalanced geographic distribution of Lrails,
with more attention being given to long hiking trails located
in the eastern part of the Valley; (&) some groups. such es
urban residents, minorities, and the handicapped, have not
been included in trail development; and (5) increased
participation and improper Usage of existing trails threaten
security and proper maintenanc.

Studies indicate that trails should be: {1} nsar
transportation networks and population centers; (2) in areas
to best serve special populations, such a urban residents,
children, the aged, and the handicapped; and (3) in areas
where recreational and educational programming support
facilities which already exist (museums, zoos, interpretive
centers, ete.).

Trails have been developed, as needad, for a variety of
recreational activitiss, but only recently has increased
emphasis besn placed on systematic trail development.
Comprehensive plans for trail systems attempt to
accommodate the needs of short- and long-distance hikers
and back patkers, strollers, special populations {handicapped
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and elderly), bicyclists, horseback riders, and off-road
vehicle users. Coordinating these efforts requires that
regional and national organizations work together in trail
planning efforts.

Currently there is a growing trend to involve volunteers
in the design, construction, and maintainance of trail
systems, After all, if users are going to continue to enjoy
quality trails, they must participate in the process of
developing and maintaining the trail systems.
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1. Special Population Recreation

Special populations of both wrban and rural areas have
been neglected over the years when planning were made for
recreational services. Nearly 10 percent of Tennessee Valley
residents are elderly, 15 percent are minorities, and 16
percent are considered handicapped. These numbars are
increasing yearly. The United States Census Bureau reports
that each day 4,000 Americans reach the age of 65. The
White House Conference on Handicapped Individuals
estimates that the Nation's handicapped together have more
th 170 million hours of potential leisure time. Many of
these individuals are confined to urban areas where there is
no space for an outdoor recreational experience. Although
services are offered in indoor facilities to a varying extent,
opportunities for a full range of activities are not readily
available to most special population wsers.

l.ack of land for outdoor recreation is mot the only
reason for poor participation by special population groups.
Meny individuals will not participate because of poor health,
fear of getting hurt, architectural barriers, poor lighting,
fear of crime, weather, lack of companions, or lack of
meney. Nevertheless, the needs of these "special” individuals
shrauld be met,

Most recreational facilities were built before the
Architectural Barriers Act of 1968 and Section 504 of the
Rehabilitation Act of 1973, Thase acts require that
organizations using federal funds make their program
accassibie to and usable by handicapped persons. As funds
become available, many facilities are being developed and
remodeled with structures allowing handicapped parsons to
participate more fully in activities and programs. In fact,
many fishing piers, beachas, shelters, paved trails, campsites,
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and restrooms have alrsady been developed or remodeled
here in the Tennessee Valley.

Mare and more recreational facilities are beginning to
cater to special needs populations. For instance, on TVA
reservoirs, €ach summer university students are hired to
conduct recreation activities free of charge. Activities are
specially adapted to mest each special poputation's naed and
incluge: nature arts and crafts, cane pole fishing, canoeing,
swimming, sailing, sports, games, and outdoor biolagy
programs. Similar activitiss are also conducted by other
local, state, and federal orgamzations, and the number of
oppartunities for special populations is growing.

In terms of the economy, there is an untapped market
for recreation products for use by the disabled. Many
companies, realizing this need, are developing products and
facilities for use by this population. Special picnic tables and
grills are now available for wheelchair users, as well a
able-bodied indivi*ials. Many facilities are nstalling TTY
and TOD telephone systems for the hearing and speech
impaired, and several theaters and auditeriums are installing
a variety of amplification systems.

The increasing number of retirees is also expected to
affect the economy. People are retiring at an earlier aga and
receiving a retirement income. This additional money, in
combination with increasad health awareness, will result in
increased purchases of recreational goods and services by the
retiremant community.

All special population individuals have human needs. [f
thay are to ba physically and emotionally healthy, they must
continue to have @ full range of social and recreational
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opportunities available to them. Al levels of government
throughaut the Valley are working together to develcp the
outdoor resources available--state parks, TVA land, lakes,
streams, and recreational centers--for special populations.
The outdoors provides a setting no classroom can match. It
enables the individual to participate in “tatal” learning
experiences and provides opportunities not available for them
elsewhere.




8. Community Recreation

Community recreational services have played a major
role in preserving open space and land resources and have
tried to meat the ever-changing leisure needs of Amaticans.
More free time through shorter workweeks, rising incomes,
and an increase in health awareness will mean even greater
role for local recreational agencies as we move into the 21st
century,

The development of community recreational facilities
and organized programs is as much a part of America as
motherhood and apple pie. The use of land and water
resources for recreation activities predates the beginning of
New York's Certral Park in 1856, The American Indians
provided organized recreation as their youth participated in
games of skill, Even the early pioneers found time to relax
by engaqing in sociai activities.

Citizens have often expressed their concern for public
parks as evidenced by the following excerpt from the New
York Packet, August {5, 1785, which was printed as a
complaint to the mayar and aldermen from a citizen who
signed his name Veritas...."lt is a very general complaint that
there is nat in this great city, not in its environs, any one
proper spot, where its numerous inhabitants can enjoy, with
convenience, the exercise that is necessary for health and
amusement.® Although it took more than 70 years befare a
major park was developed in New York, the start of an urban
park movement had begun. The movement flourished from
the late |9th century into the eatly 20th century, producing
urban parks in most large cities.

Even though all levels of government are involved in
managing recteational lands, the majority of both recreation
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opportunities and necds remain at the locel level. Managers
of community recreational programs have the challenge of
meeting the needs of a vast array of participants, from
preschoalers to senior citizens, s well as the handicapped
and sacially disadvantaged.

In order to mest community recreaticnal needs, Jacal
agencies set aside and protect open space, develop and
manage facilities, and provide structured activities to
improve the mind and the body., These agencies are
responsible for providing neighborhocd and city parks,
commurity centers, nature presarves, zoos, and lanuciped
gardens. The rols of local recreational agencies is becoming
mare important in maintaining open spaces as the pressures
for other development increase.

Recreation not only meets social needs, it also creates
busiress, An estimated ®260 billion was spent on lejsure
activities in 1982, Its economic importance is apparent in
the investments made by new industries; in the increase in &
community's tax base resuiting from improved property
values; and in the jobs reated by retall sales of
recreation-related products.

Community recreation has always been an important
part of American life and will continue to fulfill America's

needs as new technologies and recreational products are
developed.
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9. Recreation For Profit

Interest and participation in recreation has grown
dramatically over the last two decedes. Increased leisure
time, improved transportation, and higher incomes for many
citizens are among the factors cuntributing to this growth,
Private businesses have responded with a vast number and
variety of recreation-related services and facilities, Motels,
restaurants, amusement and theme parks. gift shops, marinas,
excursions, bait shops, ski resorts, concession Stands,
recreational equipment ({boats and campersh and
campgrounds are just a few examples of equipment and
services provided by the private sector. Thelr role can also
be illustrated in other ways. Emplayment in trades and
services Increased in the Tennassee Valley from 14.3 percent
in 1929 to 41.4 percent of tota] employment in 1980. Tourist
spending in the Valley amounted to a total §5.5 billion in
1982. These figures show the tremendous economic impact
of tourism and recrestion-related industries in the region.

Many of the commercial recreation enterprises in the
Valley depend upon scenic and natural resources of the
region. Examples of this relationship include the recreational
attractions in Gatlinburg and Figeon Forge, Tennessee, and
the Great Smoky Mountains National Park, Some 300
commercial enterprises have been developed along the Valley
system of reservoirs, Dozens of commercial outfitters
provide trips down Valley streams and rivers. A cooperative
relationship exists between government agencies and the
private sactor, Each has a role in providing recreation,
Government agencies generally manage resources and provide
services that do not land themselves to operation for profit,
The Great Smoky Mountains National Park is an example. In
kesping with the primary purpose of this park. the National
Park Service {NPS) manages it to protect the resources while
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providing opportunities for the public to enjoy the park's
scenic beauty, such as roads, trails, overlooks, primitive
camping areas, picnic areas, and nature centers, Many park
visitors, however, desire additional services and facilities to
enhance their visit to the area, Facilities established around
the tuter edges of the park by tha private sector supply these
neads.

Another example of the relationghip batween the private
sector and government agenties exists on the TVA reservoir
of Kentucky Lake. This vast reservair contains over 160,000
surface acres of water and has 2,400 miles of shoreline. In
managing this reseurce, TVA tries to maintain good water
quality, preserve the scenic character of the shoreline.
protect wildlife and fish habitats, and improve navigation.
These efforts enhance the overall recreational potential of
the lake and complement the 80 comr rcial recreation
areas, including boat docks, resorts, campgrounds, and
motels, that have been establivhed around the reservoir.
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10. Water Safety

The Tennessee Valley is blessed with an abundance of
water resources for swimming, boating, rafting, sailing, and
fishing, These resources are within a short distance of
anyone wishing to get involvad in water recreation, and the
resources are growing in popularity every year. A recent
nationwide survey has shown that swimming yas the most
popular outdoor activity in the country, Fishing ranked third
and boating ranked fifth. With this qrowing popularity. it
becomes more importunt to understand the potential safety
problems related to water recraation.

Fach year an e of 55 persons drown in the
Temnessee Valley because either they did not know how to
swim or they ignored some basic water safety rules, These
rules are not very hard to remember but are often overlooked
by people who think accidents will never happen to them,
Unfortunately, accidents do happen, and it is each
individual's responsibility to leamn to fish, swim, and boat
safely.

Leaming how to swim is the most important skill to
master prior to taking part in any water-related activity. In
1984, 70 percent of the drownings that occurred in the United
States happened when the victim had no intention of getting
wet, Swimming lessons are offered at the YMCAs, YWCAs,
public schaols, and local recreation departments. ihe local
Red Cross keeps a list of scheduled learn-to-swim programs
and is a good source to check when trying to find 2 class. In
addition to learning how to swim, persons planning to
participate in water-relaed activities should also know the
basic safety ruies for swimining, boating, and fishing, By
remembering .nd practicing thess simple rules, all we g
recreation ac’ivities should be safe and happy experiences.
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NOTE

"Each year between 6,000 and 7,000 Americans succumb
to needless water deaths. Drowning is the nation's second
leading cause of accidental death up to age 44 and the third
leading cause of all ages, Most victims are young; 53% are
lass than 25 years old, Eighty percent are male. and over
50% of all drowning victims had been drinking alcohalic
beverages or using drugs before enterine the water”
according ko Natjonal Safety Council 1983 Survey.

Swimming Safet

These rules are based on comman sense and are intended
to be the foundation for developing & total awareness of
swimming safety.

I, SWIMIN APPROVED AREAS ONLY.

2, DON'I SWIM ALONE,

3. LOOK BEFORE YOU DIVE.

4, DON'T HORSEPLAY.

5. DON'TSWIMIF YOU DON'T FEEL WELL.

6. DON'T USE DRUGS OR ALCOHOL WHILE SWIMMING,

7. DON'T USE INFLATABLE TOYS AND AR
MATTRESSES AS A PERSONAL FLOTATION DEVICE
(PFD).

B. LEARN YHE BASICS OF SELF RESCUE.
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9. STAY OUT OF THE WATER DURING ELECTRICAL
STORMES.

10. KNOW HOW
RESPIRATION.

T0  ADMINISTER  ARTIFICIAL

Boating Safety

Boating offers a chance to get away from every-day
cares to a naw world of sailing, motorboating, skin diving,
canoeing, camping, or picnicking in secluded places. The
sensible boater is awars of the legal requirements and the
responsibility invalved in operating a boat safsly.

I. HAVE A PERSONAL FLOTATION DEVICE (PFD) FOR
EVERY OCCUPANT,

2, DON'T ANCHOR IN STREAMS BELOW DAMS,
3. USE ATIE STRAP ON FISHING WADERS.
4. BEWARE OF SWIMMERS,

5. NEVER ANCHOR FROM THE REAR OF THE BOAT
(STERN]} IN MOVING WA TER.

6. BE ALERT FOR RISING WATER  WHEN
WADING/FISHING BELOW DAME,

1. WEAR ANKLE TOP BOOTS IN A BOAT.
8. KNOW THE WATER TEMPERATURE.

. DON'T RIDE ON THE BOW QR SEAT BACKS WHEN IN
A BOAT.

There are many agencies throughout the Valley involw
in promoting the safe use of our water resources, Individual
states sponsor safe boating courses through their marine
police and wildlife resources programs. The U.S. Coast
Guanj‘he U.S. Power Squadron, and the American Red Cross
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offer courses. The U5, Coast Guard, along with State
agencies, enforces boating safety laws and fishing
raqulations. Tha U.S. Army Corps of Engineers (USACE) and
TVA operate dams and maintain navigational markers,

TVA has a mobile water safety van at Land Between The
|.akes that travels from city to city conducting water safety
demonstrations for school groups and camps. In cooperation
with the USACE, TVA assists local communities in setting up
water safety councils to promote water safety,

Even with 50 many trying hard to promote the safe use
of our water resources, thousands stil] nesdlassly drown every
year. It Is an individual cholce that everyore must make;
respect the water and use it safely or take the chance of
being one of the unfortunate ones whase next water outing is
his/her last.

NOTE: For more information on safe boating courses, call
1-800-336~BOAT.
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Recreation Resources Activity Matrix
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Re-Creation Lands

OBJECTIVES:

The student will consider the implications of recreation
and wellness by participation in quided imagery. See
RECREATICN RESOURCES matrix for  background
information.

MATERIALS:

GRAND CANYON SUITE might be played to set the mood.

PREPARATION:

Note to the Teacher; This activity makes use of an
instructional technique called wisualization or quided
imagery. Brain researchers and learning thearists tell us the
technique provides access to ways of processing that
facilitate long-term memory and comprehension of
concepts. As a teacher using this technique, you read or
describe in your own words a series of images for your
students; with their eyes closed they conjure images in their
minds. Leave time between the phrasing of your words for
the students to visualize the images you are suggesting.
Some teachers wse quided imagery techniques as a reqular
part of each teaching day. It is not necessary to use the
techrique frequently; however, it is a pawerful and helpful
instructional tool for both teachers and students.
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PROCEDURE:

Provide the students with the following instructions:

You are to try to imagine the things you will hear me
describing. [ won't put in all the details--so you must try to
sea and feel as clearly as you can the things I describe.

Now we are ready to begin. Make yourself comfortatle.
Don't worry about who is sitting next to you. All of you will
have your eyes closed. Just be comfartable, and do your best
to irnagine the things I will describe. Okay, close your eyes,
and imagine what you hear...

It is a late summar's night. There is a coalness in the
air. To one side there is a babbling brook...on the ather side,
a stand of evergreen trees, a forest, You hear the night
saunds of summer... Somehow, you can feel the changes in
the weather...In the distance the dark sky is broken by bright
flashes of lightning...The light is far away...After a long wait
a rolling rumble is heard... The lightning gets closer...Suddenly
it flashes and lights up the whole night sky...You look for a
shelter from the rain...you find a safe place...

The sounds of gentle rain begin to blend with the distant
sounds of thunder. There are longer times of quiet hetween
the rurpb]es of thunder and flashes of lightning. You potice
scents In the air, things you can smell and feel...It is quiet for
a few moments, now you hear huge and distant rumbles, and
now it i3 quiet again. You begin to hear a new sound...You
are not sure what it is...Suddenly the rain is pauring down
with 2 loud rich sound...lt rairs...and rains...and rains,..and
then stillness...tha storm has passed.
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Wait a few seconds; and then tell the students... "Open
your eyes...”

Now it is time to find out what the students saw and felt
during the guided imagery. There is no need to hear from
every student, nor any reason for them to feel pressured to
share. Maost often, they are eager to describe what they
experienced.

After the students have shared their descriptions, focus
on the feelings they have expressed. Does anyone feel
"better" after this experience? Discuss. Ask students to
define "wellnnss.," Relaie our recreational lands to wellness
at this point. Is there a built-in need in people to experience
the outdoors so that rven pretending to be outdoors makes us
feel better?

FOLLOW-THRDUGH:

Ask students to describe any recreational experiences
that they have shared, paying particular attention to how
they felt before, during. and after the experience. DisCuss
how summer vacations have become a part of the American
way of life,

Research vacations g "holidays”™ in other Countries. For
example, there is a recurring national traffic Jam all over
France during one particular hoiiday; what is it? Interview a
travel agent or ask such a person to come speak to the class
about possible recreational experiences and also the boom in
travel agent careers.

(adapted from PROJECT WILD)
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Predicting Future Recreation Use

OBJECTIVE:

{1) The students will graph data of estimated visitor
days at National Forest Recreation Areas. (2) Studcnts will
predict future use of recreation lends, See RECREATION
RESOURCES matrix for background information,

MATERIALS:

qraph paper
handout of data page

PREPARATION:

Change is & constant factor in every component of our
suciety. Collecting data and analyzing it te predict future
needs and preparing graphs to show tren’s i3 a way to
anticipate and plan for these future changes.

Distribute the handout and exelain tre cowmns of
numbers. Redion B is the Tennessee Valley region. Indicate
this to the students and also the Region total column.
PROCEDURE:

Have each student prepare a line grach with axis like the

examples in the diagram. For younger students, prepare
handouts with the axis already drawn in and labelled,
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Have the students extend their lines through 1990, How
many visitors can be expected in the Valley this year? Write
the U.S. Department of Agriculture and Forest Service for
current data and compare it with your prediction.

US TOTALS TENNESSEE VALLEY
REGIONS
H H
25,000 29,000
Numbers Numbers
of of

Visitors (qraph 2) Visitors (graph )

160,000 17,000

1965-TIME-1950 1365-TIME- 1590

e
~~

Compare the steepness of the two lines. The steeper the
line, the greater the growth in terms of numbers of visitors
per year, Which is increasing faster, the national total or the
Tennessee Valley region total? What does this mean in terms
of recreation in the Valley? What are the implications of this
for recreation in the Valley?
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FOLLOW-THROUGH:

Make a list of persons in your community with careers in
recreation. Contact these persons and ask for interviews in
or out of class on their perceptions on careers in the
recreation field.




Picnics Are Fun?

OBJECTIVES:

The students will simulate current trends in Tennessea
Valley recreation lands and consider possible options. See
RECREATION RESOURCES matrix for  background
information,

MATERIALS:

string for fence (each about 20 feet long)
blue rug to represent water (or a blanket)
small snack (have each student bring one from home)
2 signs (PUBLIC BEACH and PRIVATE PROPERTY)

PROCEDURE:

Set the scene for the activity. Clear an area in the
classroom by pushing desks and tables to the sides. (This
activity inay also be done outside.) Roll out the rug for the
lake. Rope two areas off beside the lake and place the signs
so that one is & public beach and the other is private
property. See the classroom below:

Select three students to be the landownars of the private
property. Have these three enter their property and begin
their picnic. Choose three more students to be members of
the public and have these enter the public beach and begin
their picnic. Ask the class to observe the two groups for a
few minutes.
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After 2 minutes, select three more students to enter the
public beach and begin their picnics. Continue at 2-minute
intervals until ali students are picnicking, (The private
owners may Invite students to share their property if they
want to.) Continue until all students have finished their
snacks.

Discussion. Ask students what they observed at the
beginning. AS the crowd became bigger, how did the students
feel? What did they think of the people on the privace land?
How did the landowners feel about the crowded beach?

Some recreation areas are becoming crowded, Discuss
options to this problem. Have the class come to a consensus
about the best three options for solving this problem.

FOLLOW-THROUGH:
Choose & solution or option generated above and

implement it in your local area. Be sure to determine the
factors involved in "recreation carrying capacity” first.
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The Big Picture

OBJECTIVES:

The students will construct 2 graph to display land use in
the Tenngssee Valley, See RECREATION RESOURCES
matzix for background information.

MATERIALS:

colored paper
scissors
paster boards
felt crayons

PREPARATION:

In 1978, farms accounted for 13.4 million acres in the
Valley with 7.4 million in actual crops. The remaining farm
land is in forest and pasture. The total of forested land in
the Valley ragion is about 2/ million acres, and there are also
600,000 acres of lakes (0.6 m). This information is
summarized in the table,

PROCEDURE:

Form groups of 4 ar 5 students per group. Each group
should cut squares fram the colored paper according to the
following table so that | square equals 100,000 acres (0.1m).
The squares may be either 1 inch on a side or 1 cm on a side.
Use vellow (), light green (LG), green (G), or blue (B) paper.
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Provide the following information to the class groups:

FARM  CROPLAND || 7.4 macres 74 squares (V)
FOREST& ||
PASTURE [16.Dmacres 60 squares(LG)
FOREST  NON-FARM |{I5.0 macres 150 squares (G}
LAKES 0.6 m acres 6 squares (B)
PHASE }

(iraph the above information by placing the squares on a
poster board in rows and columns. Trace around the rows
with @ pencil ang then color in the outline to form a bar
graph. | abe] the sides and also name the entire graph,

TENNESSEE VALLEY LAND USE

CROPLAND (74 squares)

FOREST &
PASTURE

FOREST
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PHASE 2

Now have each droup use the squares to make a
represantative diagram of the Valley. Let one square now
equal 100 acres. This diagram will Tepresent an area that is
171000 of the region.

Remember that | square is equal to 100 acres, Have
gach group start with a new poster board. Place the squares
on the board and begin to arrange them to form farms (yellow
and light green), forest (areen) and lakes (blue). What is the
average farm size in your area? If it is 500 acres, then a
typical farm should include 5 squares. The squares of paper
may be cut into parts to make areas that are smaller than
100 acres. For example; cutting a square in half would
produce 50-acre squares. How big are your Jakes? Have the
group discuss the arrangement of squares to produce the most
advantageous conditions for people, being sure to consider
farming, recreation, lumber business. ste. Also Consider
roads, rivers, streams, and towns.

PHASE 3

When your group is satisfied with the reasons for placing
the squares, then take a second poster board and draw the
fand-use  layout represented by  your  group’s
squares-patterns. Draw in creeks, dams, Tivers, roads, and a
town. Each qroup shauld pressnt its maps to the class.
Compare maps and reasons for land use. Do pacple in the
town have actess to recreation land? Did you dump the
recreational land into one big lump or scatter it through the
area? What are the advantages of dumping it into one big
reserve? What are the advantages of having farms dispersed
through the public lands? What would happen to our public
lands if they were not maraged? Does your group pattern
reflect the way that land is actually used in your area? How
would you change local land use if you could?

FOLLOW-THROUGH:

Obtain a quadrangle map of your local area and also 2
county Jand ownership map. Use Lhis information to
determine land use in your local area. How much land is
available for recreation in your area? How far do you have
to travel to get to jt?




Punching-In Qutdoors
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DBJECTIVES:

The students will list future careers and job
opportunities in the recreation field. See RECREATION
RESOURCES matrix for background information.

MATERIALS:

posterboard or newsprint
tape

qlue

felt crayons

PREPARATION:
Read through the factsheets for this activity. Collsct
information from them concerning recreation investments,

tourist spending, and employment in recreation.

Ask the studants to collect pictures from magazines and
other sources showing businasses and workers.

PROCEDURE:

Brainstarm with the students and Jist recreational
businesses and any businesses associated with recreation in
the Valley. Examples might include: motels, restaurants,
curio shops, and bait shops.
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Place the list of recreation business in the front of the
room. Read through the list and have the students generate a
second list of jobs or careers associated with these
businesses. Classify these jobs into public, private, or both.

Divide the class into several groups of five or six
students. Each group member should determine which job or
career mentioned might be most interesting. Allow each
member of the group to make drawings on newsprint or to
paste on pictures that exemplify that job.

Have one member from each group prasent its group
poster and tell the job each member i5 interested in.

After each group has completed its presentation. review

the trends in recreational spending and employment in the
Valley. Discuss the effect this will have on the job market.

FOLLOW-THROUGH:

Invite speakers to discuss careers in recreation. The
speakers may want to participate in the activity above.
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special Population Recreation

OBJECTIVES:

Students will develop a sensitivity to the nseds of special
groups of people in the population by simulation of handicaps
caused by physical disability or age. See RECREATION
RESOURCES matrix for background information,

MATERIALS:

blindfolds or painted out glasses

wheglchair and crutchss

canes

blue rug

&0-foot rope

pictures of native plants (dandelions, wildflowers.
trees, etc.)

pictures of animais (dogs, cats, bird, salamanders, snakes,
gic.)

mural of outdoor scene

obstacles (large rocks, tree branches, aluminum cans, empty
potato chip bags, etc.)

PROCEDULRE:

Work with the students to develop the classroom into a
recreational area simulating the outdoors. Use a blue rug for
a pond; tope off a picnic areas hang pictures of plants, and
animals, and & mural of an outdoor scene, If weather
permits, prepare this set-Up outside to allow mare space to
set up the recreational area. Place obstacles on the paths
between sites, Develop the area; encourage students to
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participate in the set-up. Mave one student be a trail
naturalist. That sfudent can place photos of plants and
animals along a trail and take hikers out on the trail, Have
the student naturalist treat the photographs as things they
are seeing jn the wild on the trail,

Chooss 10 percent of the class to be eldarly, and choose
16 percent to be physically handicapped in various ways.
Meet together to discuss the types of problems they will
portray in the simulation.

Now visit the "recreational area” Allow some students
to act as quides and rangers. Pair up the special group with
regular class members, Spend a.out 10 minutes in the
recreational simulation,

After the activity, discuss the feelings of the students
and what it is like to be handicapped in a recreational area.
What types of obstacles were encountered? Make a list of
items that could be considered to make recreational areas
more accessible and more enjoyable to special population
groups.

FOLLOW-THROUGH:

Make a check list of obstacles to look for and then take
a field trip to & nearby recreation area. Oecide how useful
this site 15 to members of the population with disabilities. Do
this simulation in the recreational area. Discuss the class
members feelings now about what it would be like to be in
this special group. Develop a rating scale to evaluate
accessibility and enjoyability of public recreational areas for
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special groups. Write letters to other schools in the region.
share the scale with them. and ask them to evaluate a
recreational site in their area. Construct a table and list as

many sites and their scores as passible.
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Valley Vacation

OBJECTIVES:

The students will plan a vacation in the Tennessee
Valley. See RECREATION RESOURCES matrix for
background information.

MATERIALS:

felt crayons (several colars)

road maps of the Valley area (from service stations or
automobile association)

large Valley map

newsprint

PREPARATION:

Planning a vacation is a fun way for students to practice
life skills such as plamning ahead, budgeting, and setting
goals. Alsa, it increases their knowledge and interest in local
and Valley recreation.

PROCEDURE:

Divide the class into groups of three to four students
each. Each group will provide a road map for its use. The
group should first discuss what they would like to o or
accomplish on their vacation. {Examples: fun, educational,
learn a new skill, paint a picture, take photos for exhinition
or a class, all of these, or athers). The students should begin
to collect information by writing letters to State Tourist
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Centers. Students might also wish to call the toll free
numbar 1-B00-421-6683 for information about Tennessee
State Parks.

In a later class period. allow the groups to set priorities
on the information they have collected about recreation
areas In the Valley and select a site or sites they would like
to visit.

Next comes the planning stage. The students should
consider the following: Will they communicate with home,
and how often? What types of food will they buy and where
they will eat? Do campers need to have a menu to buy food?
What transportation will be used? What route will be taken?
All of this should be written into a budget and estimates for
each item computed. For example, if the trip will be 400
miles and you are using a car that get 25 miles to the gallon
and gasoline averages $1.10 per gallon, then the budget
should include $17.60 for gasoline. Add 10 percent to the
budget to make sure there is enough money to get there and
back.

Each group should write all of thig information onto a
newsprint sheet to present to the class. In addition, the route
should be highlighted on the road map to show the planned
route.

Allow 2ach group to share its vacation plans.

390




FOLLOW-THROUGH:

StT
GOALS Have the students use the same procedure to plan a
"dream vacation” in another part of the USA or in a different
Ist Class country., After the students have researched and plannad
Period their vacations. present these to the entire class, Let apanel
COLLECT judge the thres best "dream vacations.” Include planning,
INFORMATION location, activities, and other criteria in judging the best
l vacation.
————— T e T Also have students interview a local travel agent to find
l ot how tours are arranged. Have students make
presentations to the class on what they learned. Compare
ESTABLISH PRIORITIES the differences in travel agencies.
& SELECT
2nd Class
Period |
PLAN
budget
iransport
routes
accommodations
food
\l’ communication
IMPLEMENT

EVALUATE .




Water Safety Spotters

OBJECTIVES:

The students will make posters dealing with swimming
safgty, boating safety, and fishing safety, See RECREATION
RESOLURCES matrix for background informatian.

MATERIALS:

handouts of factsheet 10 on "Water Safety”
newsprint/posterboards

falt crayons

tape

glue

photographs from magazines of people, boats, and things

PREPARATION:

Water safety knowledge is very critical for anyone who
enjoys such water sports as swimming, fishing, skiing, and
boating, and even for hunting or hiking. Have the students
read factsheet 10 on water safety and make a list of safety
points mentioned in the reading for swimming, boating, and
fishing safety,

PROCEQOLRE:

Divide the class into six groups and assign topics as
follows:

343

R-4l

TOPICS GROUPS
swimming safety | and 2
boating safety Sand 4
fishing safety Sand6

Ask each group to prepare a newsprint list of safety
points for its topic, Make the list as complete as possible.
Each group should then make a poster or collage composed of
photographs and drawings that includes some safety points,
(Example: A bay in a boat without a life jacket.)

When the groups have finished, have them place their
posters around the room. Have all graups circulate from
poster to poster and identify what is missing from each
poster. When all groups have listed the missing items, come
together as a large group and note these items to see if the
Qroups were correct,

Place the newsprint list of safety points for each group
at the front of the room. Go through each point; ask the
class why each point is important,

FOLLOW THRJUCH:

Develop safety posters and show these around the
school. Have & show of practical art from different classes
centering on water safety, Lse votes to choose the winner.
Be sure to decide as a class the criteria for judging and the
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number of points for each category; for example:

originality........ 30 points maximum
Message........... 40 points maximum
Neatness.......ou 10 paints
quality...eeennen. 10 points

impact.. ... 30 paints
elCiviinniennnn __points
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Recreation Resources Glossry

|, Accessibility - Ease of approaching or entering an area
or building.

2. Conservation - Wise use of natural resources in a way to
assure continued availability for future generations.

3, Multiple use concept - Managing one area for a varisty
of uges such as wildlife, recreation, and forestry.

4, Natural areas - Lands frotected in their natural state
with as little direct management as possible,

5, Private sector - People and businesses not associated
with the government.

6, Recreaticnal carrying capacity - Highest level of
recreational use an area can withstand while providing a
constant lavel of quality at a reasonable cost.

7. Special populations - Persons of a group that are elderly,
or physically or mentally handicapped, or from ethnic
minarities.

8. Wellness movement - Managing your life so as to prevent
iness,
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"Always utterly essential, water can

no longer be taken for granted. Polluted
and wasted since mankind took over

the world, water is with terrible
slowness being acknowledged to require
very intelligent handling . .. if our

race is to survive . . . whoever mistreats
water does so at his own peril."

- Peter Briggs
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Water Resources Concept Map
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Water Resources Fact Sheets

}. Overview

2. Groundwater - The Hidden Resource

3, Pollution - Natural And Manmade

4, Water Quantity - How Much Is Enough?
S. Precipitation - The Start Of The Cycle
6. Water Quality - How Clean Js Clean?
1. Rural Water

8. Urban Water

9, Surface Waters - The Visible Resource
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{. Ovewview

Water is the one compound essential to all life an eatth.
Although the proportion varies from one plant or animal to
another, it is a basic component of every living cell.
Approximately 70 percent of the human body is water. A
tree might be 40 percent water and some other plant, such as
an aquatic plant found in the Tennessee Valley, may be 90
percent water or more.

Chemically, water is a simple compound; yet it is one of
the most complex natural resources. In its pure state, water
is colorless, odorless, and tasteless. Without some matural
impurities, it can rob the body of essential minerals and other
elements. Healthful drinking water must contain small
guantities of dissolved elements such as calcium, phospharus,
strontium, potassium, iron, magnesium, sulfur, chlorine,
sodium, and other minerals essential to a parson's physical
well-being. The fresh water we drink picks up these
elements from the air, the rock, and the soil it comes in
contact with as it makes its way toward the ocean.

Through the centuries, water has been one of the
determining factors in the development of human
civilization. The major cities of the world are almost
invariably located on the banks of a large river, on tha shores
of an intand sea or huge lake, or on a seaside location where a
safe hatbor for large ships is found.

Although the amount of water available varies from one
place to anather, plant and anima) species adapt to the water
available in interesting ways, Plants like the cactus are able
to store water for long periods and to quard against
evaporation,  Animals such as the camel have special
adaptations in their breathing passages that prevent the loss
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of water. Qther animals, such as the kangaroo rat, are able
to survive with little or no water; they get what they need
from the seeds and roots that they eat in their desert homes.
Abundant water is absolutely mecessary for fish, some
insects, and amphibians during all or part of their lives.

Of course, the avallability of water has a great deal to
do with human lifestyles, too. People at the seashore live
differently from those in arid or desert areas of the warld,
and these differences are obvious for tha most part. After
all, no one fishes at a well in the desert, and people wha live
in areas with plenty of water seldom develop nomadic ways.
Among the earliest human engineering developments were
systems for the capture, storage, and transportation of water
to meet the needs of growing communities.

The Tennessee Valley is a region of ample water for
most needs. Average rainfall is around 52 Inches a year.
This varies from as much as 120 inches in a few spots in the
mountains to 40 inches or so just a few miles away. The
Valley region is fortunate to have many streams, and it was

along these streams that the earliest human communities
were gstablished.

Today, nine mainstraam dams convert the Tennesses
River from Knoxville, Tennessee, to Paducah, Kentucky, into
a navigable waterway some 650 miles in length. Completion
of the Tennesses-Tombigee Waterway has mow linked the
region directly to Mobile, Alabama, in the Gulf of Mexico.
The Tennesses, Ohio, and Mississippl Rivers provide a
transportation route joining the valley with the industrial and
agricuitural heart of the continent, New Drleans.
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Despite fifty years of water system development in the
Valley. there are still bright, clear, mountain streams and
placid rivers and creeks across the region. In addition, there
are large reservoirs, creating a lake environment with many
characteristics of natural lakes.

However, we see only a small fraction of the total water
in the Valley. Beneath the ground, there is 100 times as
much water as is found in all the streams and reservoirs of
the region. This unseen resource is of concern to TVA and to
others responsible for water management in the region.

It was pointed out earlier that healthful water is a
complex mix of many elements. However, when certain
additional elements are present in too great quantities, the
water can become polluted and less desirable in some ways.
When the pollution is caused by hazardous or toxic materials,
the problem can became a major health hazard.

Pollution not only creates undasirable conditions in the
water environment, it can also make the water unusable.
Cleaning up pollution is more expensive, in many cases, than
taking steps to prevent pollution. This is true of surface
water in most places, and certainly is true of groundwater
resources. For this reason, it is especially important that the
quality of the water resources of the region be maintained
using water resource planning, development, and
management. Otherwise, it is possible to end up like
Coleridge's Ancient Mariner, with "water, water everywhere
and not a drop to drink.”




2. Groundwater — The Hidden

Resource

With all the rivers, creeks, ponds, and reservoirs found in
the Tennessee Valley, it's hard to Imagine that beneath the
surface there is far more water than we see. In fact, there is
an estimated 100 times more water underground than in all
the rivers and reservoirs of the region,

Groundwater Supplies one-third of the public water
sources in the Valley. Some communities, including the city
of Memphis, depend entirely on groundwater, either from
wells or large springs. Some have a combination of surface
and well water supplies. Many individual families get their
water from wells and springs. Because these and other
demands sometimes lead to heavy use of groundwater
resources, there are areas where water shortages could occur
in the future unless new sources are found, like Memphis,
Tennessee, and northeast Mississippi. Some places on the
Cumberland Plateau will always face limitations on growth
and development because there just isn't encugh water for
major Bxpansion.

Actually, every stream in the Valley begins with a
groundwater source--a spring or group of springs that make
up its headwaters. These upland springs provide water at
varying rates, from a mere trickle in some instances to
hundreds of gallons a minute in others. As the water flows
downhill, small streams come together to form larger
streams, and rivers join rivers to form eyen larger rivers.
The year-round base flow of streams in the region depends on
the output of groundwater sources.

When rainwater soaks into the ground, it continues to
move downward until it reaches what is called a zone of
saturation. At this point the water is stiil moving byt so
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slowly that, under most natural conditions, the amount of
water remains constant. These underground areas maka up
aquifers. In the Valley there are six groups of aquifers.

l. The unconsolidated sediments are found in western
Tennessee, Mississippi, and small parts of Alabama and
Kentucky. These sand, gravel, silt, and clay sediments
have an average depth of almost 3,000 feet and contain
large quantities of slow-moving water. Groundwater in
this area may take 100 years to travel SO miles.

2, The horizontal carbonate adquifers with significant
overburden are located in the Highland Rim of central
Kentucky, central Tennessee, and most of northern
Alabama. Groundwater here oocurs in aquifers made up
fractures, faults, and bedding planes of carbonate rocks.

3. The horizontal carbonate aquifers without significant
averburden ate characteristic of the central basin of
middle Tennessee. The rock here is almost entirsly
limestane. Water is found in openings in vertical joints
and horizontal bedding planes.

4. The folded and faulted carbonate aduifers with
significant overburden provide aquifers in Valley and
Ridee Provinces reaching from southwestern Virginia
through eastern Tennessee into northern Georgia and
Alabama. Openings in the bedrock, such as cavities,
fractures, and cracks between layers of rock, provide
space for groundwater to accumulate and mave.

5. The fractured noncarbonate aquifers witn significant
overburden are charactsristic of the high mountains of
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southwestern Virginia, eastern Tennessee, western North
Carolina, and northern Georgia. Here water collects
along faults and cracks in rock.

6. The fractured noncarbonate aguifers without significant
overburden are found in the Cumberland Plateau area of
southwestern Virginia, east-central Tennessee, and
northern Alabama. Croundwater here i1 restricted to
fractures and joints in bedrock.

An aquifer may be large of small. Some, including their
recharge areas, may be no more than a few hundred yards
across while others may cover hundreds or even thousands of
square miles. A recharge area is where rainwater soaks into
the earth to resupply the aguifer. These may be sinkholes,
caves. disappearing streams, or rock outcroppings. As the
water moves into the ground, it can pick up many kinds of
materials on the surface or from the soil through which it
passes. The deeper the groundwater moves into the earth,
the more minerals it is likely to contain.

Because water quality is so essential to life, it is
necessary to take steps to ensure that the underground
sources we depend upon will continue to support both people
and animal populations.
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J. Pollution - Natural And

Manmade

In nature, water is never entirely pure. Rain falling
from a cloud picks up dust, smoke particles, gases in the
atmasphere, polien, even bacteria. When the rain falls on the
roofs of houses and other buildings, on trees and buses, in the
qrass, On streets and highways, parking lots, sidewalks and
driveways, it picks up other substances. As it runs alonq the
surface of the ground or scaks into the eatth, it collects
other materials from rocks and soil, Some materials are
filtered out, but others remain in solution and are carried
along with the water wharaver it qoes. Generally the deeper
the water sinks into the ground the mare minerals and ather
materials it contains.

Differences in mineral contents of water account for the
way it looks, tastes, and smelis. Sulfur compounds are a
problem in the Bear Creek arga of northern Alabama, giving
water a bad odor at certain times of the year. At both
Normandy, in middle Tennessee, and Bear Creek, the water
naturally contains troublesome amounts of iron and
manganese. This pollution, if not removed by the water

treatmen’ plant, causes color problems in household water
supplies.

Larde areas of phosphate rock (salt deposits accurring
near the surface of the earth}, and minerals such a coal, can
result in natural water pollution bad enough to affect long
stretches of a stream. In addition, natural occurrences, such
as earthquakes, volcanic eruptions, and landslides, can cause
severe pollution of lakes and streams. Large populations of
wild animals can also contribute to high levels of bacteria in
a stream, under certain conditions.

Add to the natural sources of pollution the activities of
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people and truly hazardous conditions that can arise. Just
about everything that people do causes some pollution, There
is no way ta avoid this entirely. There always saems to be
something left over that cannot be used, and that becomes
waste. When fuels are burned, they produce smoke and gases
of various kinds. These gases and smoke eventually come
back to earth and find their way into the water somewhere.
There also are ashes or other residuss from the burning
process that become waste and can contaminate water
supplies.

Many millions of dollars have been spent on facilities
that reduce the pollution caused by human activity. Plants
have been built to make the water we drink safe, to cut down
on wastewater pollution, and to clean up industrial wastes.
Laws and requlations have been established to force cities
and industries to clean up thelr wastewater before it is
returned to a stream of lake. Still more millions have been
spent to clean up polluted stretches of waterways in this
region and in the nation. Progress has been made in many
areas.

Even the facilities designed to deal with wastes can
become sources of water pollution, Municipal wastewater
treatment plants, industrial treatment facilities, septic
tanks, landfills, and incinerators often are sources of water
pollution. Generally this occurs when an aging system begins
to fail, when it is pushed beyond its capacity, when it is
called upon to handle wastes for which it was not designed, or
through human error. Accidental spills of toxic or hazardous
material are another source of sometimes severe water
pollution. This can ocoyr at any point from the manufacture

412




of the material to the storing or hauling of it from one place
to another.

Other sources of people-made pollution include
pesticides and fertilizers used in agriculture, surface mining,
forestry practices, and construction activities. The operation
of dams and reservoirs can also cause problems when the
water it releases from dams is low in oxygen content. This
causes problems for fish and other aquatic life downstream.
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4, Water Quantity — How Much

ls Enough?

Water's distribution over the earth is tremendously
varied. The world's total water supply is estimated to be 330
million cubic miles; 317 million of these are contained in the
oceans. Another 9 million cubic miles are locked up in the
polar ice caps. Underground there are approximately 2
milion cubic miles of aquifers, with about half of this
available for human use. As for the rest, there are 30,000
cubic miles of water in lakes and ponds, 16,000 in soil, 3,100
floating about in the atmosphere, and 300 cubic miles in the
rivers of the world,

All of this water is in constant motion. Jt evaporates
from streams, lakes, and oceans or is released by trees and
ather plants through transpiration. 1t moves about in weather
systems, condenses and falls to earth as rain, snows or ice,
and heads back downstream toward the ocean again. Some
spots on earth, such as the Hawaiian Islands, et hundreds of
inches of rain a year. Other places, such as the Mohave
Desert in California, get hardly any rain at all.

Plant life and animal life have adapted to most
conditions. Desert plants like the cactus, and animals Jike
the kangaroo rat, survive on very little water, Other plants
and animals, amonq them fish and a broad range of aquatic
vegetation, cannot live without total water submersion.
Humans adapt also, fashioning lifestyles to appropriate
pattems of water distribution. From nomad-herding to
deep-sea fishing, human communities have thrived by
adapting to the characteristics of the water supply.

Some 16 billion tons of water falls, mostly as rain, on the

United States every year. This water soaks into the earth,
replenishing aquifers, running of{ into streams, or being used
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immediately by plants for their growth needs. About
one-third of the water flowing in the Nation's streams is
withdrawn for a variety of human uses. Around 95 percent of
the water used in this country goes into agriculture or
manufacturing,

Average water use in the Valley is estimated at B85
gallons per person gach day. Of this, only 2 gallons are used
for drinking and cooking. The rest 15 used for bathing,
laundry, dishwashing, flushing toilets, washing cars, watering
lawns and gardens, and other purposes,

There is plenty of water in the Tennessee Valley. If all
the water in rivers and lakes were spread evenly over the
State of Tennessee, it would be about a foot deep. Add to
this the groundwater avzilable in the region, and Temnessee
would be covered to the depth of 100 feet. Unfortunately.
the amount of water in the Valley varies a great deal from
place to place, making water readily available in some areas
and scarce in others. In those places where water is being
drawn from underground sources faster then it is being
replenished, or where there is a limited supply of watar,
arowth must ba planned carefully and economic development
must center on activities that do not demand large quantities
of water,
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J. Precipitafion — The Stort Of The

Cycle

The water cycle is driven by the sun's energy and begins
with evaporation. Each year some 122,000 cubic miles of
water enters tha atmosphere through evaporation, 86 percent
of it from the oceans. Only |4 percent comes from rivers,
lakes, and ponds. This water vapor is carried by the earth's
winds until conditions are right for it to condense and fall
back to earth into the ocean, leaving only one-fourth to fall
on Jand.

An average of 32 inches of rain falls worldwide every
year, If it fell all at once, the earth would be covered with 3
feat of water. ach day there are 45,000 thunderstorms
around the world. Annual rainfall ranges from almos; nothing
in the Sahara Desert to 200 to 600 inches a year on the south
slope of the Himalayas in India.

The Tennessee Vallsy has an average of 52 inches of rain
a year. This varies from 40 inches in some mountain areas in
the east t0 120 inches or mare at spots just a few miles away
in the same general area of the Valley. As a ryle, slightly
more rain falls in the western half of the region than in the
east, but the difference is essentially insignificant.

The rate at which rain falls is important. Rains are
considered light when less than one-tenth of an inch falls
during an hour. A rain is designated as moderate when it
falls at one-tenth to three-tenths of an inch an hour.
Anything over three-tenths of an inch an hour is considered
heavy. A localized summer thunderstorm sometimes
produces mare than five inches of rain during an hour's time.
Such storms can produce flash floods, causing creeks to
overflow their banks and damage homes or businesses in
low-lying arsas. Many towns and cities in the Valley are
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subject to flash flooding, particularly if there has been

enough Fain prior to & heavy thunderstorm to saturate the
ground.

In areas ke the Rocky Mountains, snow is far more
impartant than it is in the Tennasses Valiey. In the Vallay,
rain is in the dominant form of precipitation. Almost half
the annual rain falls from December through April. During
these months vegetation is faitly dormant, and the demand
for water on the part of the regions plant life is at a
minimum. However, runoff into creeks, rivers. and lakes Is
at its highest. For these reasons, the winter and early spring
months are considerad the flood season in the region. The
period from January through May also provides most of the
rainfall needed to bring the TVYA reservoir System up to the
desired summer levels,

Valley rainfall follows a pattem that is favorable to
adriculture, As a rule, there is ample rain from November
through August for planting and bringing crops to maturity.
These maonths average well over four inches each. In
September and October, the average rainfall drops to around
three inches--just in time for the farmers to get into their
fields to harvest their major crops.
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6. Water Quality — How Clean

s Clean?

"Clean water,” "pure water,” "clear water” are some of
the terms we use in describing water of good quality. But
what do they mean? Pure water, two parts hydrogen and one
part oxygen (Hy0), is great in a laberatory but not for
plants and snimals. Scientists have found, in fact, that the
water from most streams in their natural state contains the
propartions of dissolved minerals necessary for human
health. On the other hand, drinking absolutely purs water
tends to rob the body of the minarals it needs.

Water picks up a broad range of elements as it moves
through its cycle of evaporation, condensation, precipitation,
and percolation on its way back to stream, lake, or sea.
From the air, water picks up dissclved oxygen and other
gases. As water passes over and through rocks and soil,
minerals are dissolved into it. Among the desirable elements
for human health arg iron, copper, strontium, phospharus,
calcium, magnesium, patassium, sulfur, sodium, and chlorine.
Too much of any of these elsments, of course, can become
harmful.

Dissolved oxygen is a major element for the health of
aquatic life. Fish, fish food organisms, and the many plants
that live in streams, lakes, and the oceans of the world
cannot survive without dissolved oxygen. Fish must have
oxygen to breathe; however, some need more oxygen in the
water than others. Trout, for instance, do best when there is
at least Five to six parts per million of oxygen in the water.
The colder the water, the more dissolved oxygen it is able to
stare. This may account for the fact that trout prefer colder
streams and lakes.

Oxygen also plays & vital role in the life of aquatic
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plants. During the day, when photosynthesis is taking place,
water plants contribute oxygen to the water in which they
live. At night, these same plants use oxygen from the water.
Finally, when the plants die, oxygen from the water is
consumed in the process of decay.

In addition to dissolved oxygen, many aquatic plants
draw all their nourishment from the water. Such nutrients as
nitrogen and phosphotus are used to manufacture food in the
aquatic plants. Small quantities of these elements are found
in water due %o contact with the air, but most come from
fertilizers wsed on nearby farms, from sowage treatment
plant discharges, and from decay processes. The total
amount of nutrients found in a stream or lake affects
eutrophication. Eutrophication is a procass in which mineral
and organic nutrient amounts increase and dissolved oxygen
decreases. This often reduces animal life but favors plant
jife. Highly eutrophic waters often produce more of certain
forms of plant life than humans consider desirablz, like algal
blooms.

What all this boils down to is that water is good when It
15 compatible with its intended use, There are, for instance,
some industrial processes that nesd cleaner water than what
we drink. Cn the other hand, the water we drink has to have
small amounts of essential minerals to be good for us. Good
water might ba dirty water, too. Farmers often wash down
the animal pens with waste waters. In conclusion, water
quality should match use for maximum benefit.
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1. Rural Water

The major water use in rural areas of the country is in
agriculture. This accounts for approximately &6 percent of
the total watar used in the United States. Mast of the water
needed for growing crops in the Temnessee Valley comes from
rainfall that occurs during the year. Unlike the southwestern
part of the United States where modem farming is totally
dependent on vast irrigation projects. water in rural areas of
the Valley is pumped from wells and springs and supplies mast
househald, livestack, and poultry needs.

The amount of water required for ordinary farm products
is astonishing, Adriculture uses more than 150 billion gatlons
of water a day in this country. It takes € to 10 gallons a day
to cgre for a cow; 15 gallons a day for a horse, It requires
approximately 15 to 20 tons of water to put a pound of beef
on the dinner table. Producing a single egg requires
approximately 120 gallons of water. For every bushel of corn
_ harvested. 10 ta 20 tons of water are required. In general, 10

tons of water are needed for each ton of harvested field
Crops.

People tend to think of water in a rural setting in the
same way they think of water anywhere else. Water is used
for many of the same things, in both rural amd wrban
settings. It is used for drinking, cooking, bathing, laundry. a
variety of other cleaning chores, and to meet the needs of
plants and animals. A safe and reliable supply, whether from
an individual well or spring or small utility, is essential. So,
what is the difference?

The main difference comes with managing water in a
farm setting. In an agricultural envircnment, sach farm must
handle its own water supplies. That means preparing for the
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rain that falls, It also means pumping water for livestock
needs in the bamn or feed lot. Most of us do not have to
worry at all about how to deal with rain, Byt on the farm,
unless cultivation practices have been properly handled, it
can wash away the soil, rabbing the land of fertility. It can
wash fertilizers and pesticides intp nearby streams, causing
pollution. 1t can catry animal wastes into nearby waters,
creating health hazards for those using the water for
recreation or household supply.

Ona of the-most difficult water quality problems facing
the people of the region and the Mation is in rural water
management, and much of this centers around agricultural
practices. The Temnessee Valley Authority (TVA) and other
agencies at the state and federal levels are trying to deal
with severs farmland erasion today in the western parts of
the Valley. There are also recreational streams al) across the
reqion where hazardous levels of bacterial contamination
occur as a result of drainage from poultry and livestock
concentrations. n addition, in many rural areas there are
thousands of aging septic tamks that no longer operate
properly, contributing to stream and lake poliution. Add to
this such activities as strip mining for coal and other
materials, forestry practices, and other human activities that
disturb the earth, and rural water quality problems begin to

take on & magnitude that will require special understanding if
solutions are tobe found.
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8. Urban Water

Urban water supplies are consolidated and have to be
managed through elaborate utility Ffacilities, Water for
homes, businesses, or factories is pumped from streams,
reservoirs, lakes, or wells. It is then treated to make it safe
for human use and is stored in huge tanks, Finally, it is
pumped to customers. Once used, much of it is pumped to a
wastewater treatment plant where it is processed and
eventually discharged into a nearby lzke or stream,

Industrial uses maxe up the major urban demand for
water, more than 150 billion gallons a day. Some industrial
processes require water treatment even beyond that given to
the water we drink. Leather finishing, for instance, requires
distilled or demineralized water. For this reason, many large
industries independently purnp and treat their own water and
wastewater and do not wse the utilities serving nearby
residential areas. Most industries, however, rely on local
utilities, Huge quantities of water are required in most
industrial processes. About 60 percent of this industrial
water is used to generate electric power. Large amounts of
water are also used for cooling purposes or in the actual
manufacturing process. For instance, textile manufacturers
use large quantities of water for washing raw materials and
finished products, and In dying and bleaching. Manufacturing
one automobile takes 100,000 gallons of water. Each average
Sunday newspaper requires 200 gallons of water. Producing
one ton of steel requires 65,000 gallons. A large paper mill
can use mare water than a city of 50,000 perors. In fact,
one paper mill in western North Carolina occasionally uses
the entire flow of the Pigson River.

In addition to manufacturing facilities, large amounts of
water are required to operate such facilities as laundromats

422

WA-19

and car wash facilities. Large apartment buildings and
individual homes in residential neighborhoods throughout a
city and its outskirts all require Jarge amounts of water.

All this requires faciities for managing huge amounts of
waler each day. Such concentrated management can, of
course, be far more efficient than the scattered systems that
setve rural areas of the Valley, but it also can result in
special water resource problems. For instance, hundreds of
thousands of gations of treated water are lost every day
because of leaking water pipes in the distribution system,
This 15 a problem which will never qo away. In fact, it can

only bacome more troublesome as the municipal systems
grow o!der.

Another problem is sewage treatment facilities that
cities eventually outgrow. Many older systems are in need of
expansion. Cities all across the Valley are threatened by
state bans on future residential and industrial exgansion if
something is not done to increase the capacity of their
sewage treatment plants. Unfortunately, there ave some
small communities which have no wastewater treatment
facilities whatsoever, and such conditions threaten streams
and reservoirs with pollution unless steps are taken to correct
the daficiencies.
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9. Surface Waters — The Visible

Resource

The mast visible feature of the surface waters in
Tennessee Valley is the system of reservoirs which have been
developed by TVA during the past SO years. They are often
called "The Great Lakes of the South” These reservoirs
serve different purposes. First, there are the nine projects of
the Tennsssee River which create @ navigable channel from
Knoxville, Tennessee, to Paducah, Kentucky, 650 miles
away. Second, there are the giant storage reservoirs on the
major tributaries of the Tennessee River. And third, there
are the reservoirs, on tributary streams as wel] as on the
main stream, which were built solely for hydroelectric power
production,

Most of the major dams in the TVA system are
multipurpose projects. They were built to provide navigation
on the main river, flood control for the Valley, and
hydropower (electricity). In addition, the reservoirs are
operated to provide such benefits as recreation, fishing,
tourist development, and a quality water supply.

Kentucky Reservoir, because it is about 180 miles long,
provides the greatest flood storage capacity, but it benefits
the Ohio and Mississippi Rivers as much or more than the
Valley. The major flood storage ressrvoirs in the TVA system
are Norris, Douglas, Fontana, and Cherokes.

Most of the main tributaries of the Tennessee River have
al least one reservoir on them, These include the Clinch,
Holston, French Broad, Little Tennessee, Hiwassee, Elk, and
Duck Rivers, Only the Buffalo is without @ major dam. The
total water flow through the Valley is about 41 billion gallons

a day.
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The amount of water in streams and reservoirs varies
from one period of the year to another, The winter and
spring are periods when rainfall is heaviest, and these seasons
supply most of the water stored in the TVA water
managament system, This system consists of 40 major dams.
Rainfall during the summer generally keeps water levels in a
range suitable for recreation, AS a rule, the mainstream
reservoirs are filled early in the spring to their summer
levels, Tributary resarvoirs generally reach summer poal by
late June or early July. They begin a slow drop in pool level
as hydroelectric power is generated during the summer and
water 18 provided to maintain navigation depths in the
mainstream, The reservoirs reach their lowest level around
January | in preparation for storing winter and spring rains.

Reservoirs, unlike lakes, can be managed by storing and
releasing water, Resevoir managers, however, do face a
wide variety of problems which include: maintaining
dissolved oxygen in deeper parts of the reservoirs, managing
aquatic weeds, monitoring lakefront development, protecting
Valley fisheries, and controlling disease-causing mosquitoes
and other insects.
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Water Resources Activity Matrix

WATER S 5 g% 58 g f¢  [R§8
Resources [ & [ O¢ wg ‘o Y ¢ [7%¢
Water With-In I
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Injection Welt 6,18
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59
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59
The Super Cycle 36 5
A Natural Filter 1,26
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Water With-In

OBJECTIVES:

The students will determine the approximate percentage
of water in living materials, See WATER RESOURCES
matrix for background information.

MATERIALS:

plant materials (lettuce, cabbage, spinach. grass)
aluminum pie pans

0.1 g balance

blender

aven (or dry in sun)

plastic bread bags

- PREPARATION:
Read Water factshest 1.

You may feel fairly solid, but about 65 percent of you is
80 to 90 percent water. Your muscles are about 20 percent.
Your body uses water to digest food, eliminate wastes, and
keep your temperature constant. To keep your body running
smoothly, you need to take in at least five B-ounce glasses of
water a day. This means the average person consumes up to
16,000 gatlons of water in a lifetime.

Practice filling in the data sheat with made-up data and
follow the arrows to do the calculations $o the students will
know how to use the data shest when they collect the
experimental data,
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PROCEDURE:

Ask the students to collect living leaf materials like
lettuce ar qrass so that each group has about half a plastic
bread bag full. Have each group weigh its plant material.
Describe what type of plant the leaves are from and where
they were collected. Record information on a data sheet,
Weigh the aluminum pan and record the mass. Put the plant
material in a blender, add a little water, and blend info a
paste (this step is optional). Pour the mixture into the
aluminum pan and sun dry or dry in a warm oven. Weigh the
pan and dry plant mixture the following day. Record cn the
student data sheet and complete the calculations.




3)

FOLLOW-THROUGH:

Mark off several 1-square-meter areas and coilect the
above-ground plant materials in this area. Use the above
method described to calculate the dry biomass of each area.
Which area produced the most plant material per square
meter?

1),

Describe the plant material collected by your group:

Collect data
DATA
weight of plant ~ weight of the  {otal weight
.natecial before  aluminumpan  of pan and the
drying dried material
R N —21

Use steps 1 - 4 Lo determine % water in the living plant

material.

Make a drawing on the back of this sheet showing what
happened when the materia! dried in the sun or the aven.

NAME

Determine % Water In Plant:

). Subtract
g - g. = Q.
pan & dried pan weight
material  only of dry
material
only

2. Divide

g./ g. = g.
weight of welght weight
dry material of material that is nat
only before water
drying
3. Multiply

X 100% = %
weight percent
that is that is
nat water not water
4. Subtract
J00% - LE %

percent  perent

thatis  water inthe

not water  living plant

material




Aquifers And Artesian Welis

AQUIFERS AND ARTESIAN WELLS

OBIECTIVES:

The students will construct a model to demonstrate how
aquifers and artesian wells are formed. See WATER
RESOURCES matrix for background information,

MATERIALS:

two pieces of plexiglass per
qroup (or glass panes)

plasticine {or clay or play
dough) in several colors

fine and coarse aquarium sand

soda straw

blue felt crayon

PREPARATION:

Aquifers are underground storage areas for water. They
are formed when water movement i stopped by an aquitard,
material which resists the flow of water.

FROCEDURE:
Form several groups depending upon the amount of

materials available. Place the two plexiglass sheets parallel
to each other and use plasticine on the bottom and on two
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parallel pieces of plexiglass

T

0cm

plasticine

sides {0 hold the sheets parallel and about 1 cm apart. See
the diagram. Older students can do this without help if they
have a maodel to iollow.

Using sand and play dough, make the model @ shown
below. Place a straw as the well, Imaginative students may
decide to create their own pat‘ern of aquitard and aquifer.

Have the students draw blue arrows on the plexiglass to
indicate the flow of water through the system from the
recharge area Lo the well.

Using smal) labels, label each layer neatly, If made
tightly, the systems can be made to work with water by
filling an aquifer at the recharge area and noting the water
Fising in the straw,
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FOLLOW-THROUGH:
Consult local geologist {state or university) to determine PRECPTATHN
tha strata of your focal area. Construct a model of the water
table in your local area just like the model in this activity, Q:N
Are artesian wells possible in your area? Why? 5,*’;
3
By
fine sand — ! b%‘ot
Wials 5
colored play do i Lo 25
fo—=sus e
fine sand— i iy {'o?o?.oof'dqgjﬂ?'
60000, 0% % A0A°
colored play dough .D “ °D°o '°'. OQ'G.?o -gn'{'?,
D 0'000‘3 ’, .
D0,0D,CJOﬂ
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Aquifers Underfoot

OBJECTIVES:

The students will construct & distribution map to
illustrate the varied geological structure of the valley. Ses
WATER RESOURCES matrix for backaraund information.

MATERIALS:

poster board
felt crayons
highlighters {various colors}

PREPARATION:

Have students read Water factshest 2 and discuss the
following vocabulary. Allow the students to research, if
necessary, to find the meanings of these words.

Vocabulary List:

-unconsolidated sand formations
-carbonate aquifers

~fractured non-carbonate aquifers
-reqelith

-hydrologic

Remember this activity is designed to spur interest in
the varied underground geology of the Valley and to show its
variety, not necessarily to introduce gsological vocabulary,
50 keep it fun!
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PROCEDURE:

Divide the class inta 5 groups of 5 or more and have
them research each of the aquifer types in the Tennessee
Valley. Copy the map provided for student use.

Have one group prepare the Tennessee region map on
poster board. Then have each 9roup add the region whare
their aquifer type occurs to that map. A brief explanation of
the aquifer type can be added to the map margins. You
might also add major cities to the map. Then write letters to
the water departments of these cities and ask for information
about their city water system,

FOLLOW-THROUGH:
Find out how ta make three-dimensional plaster models.

Make a relief map of the TVA region as a semester project.
Include the data from this activity on your map.
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COMBINED AQUIFERS

Carbgnate Formations with Regolith*

Noncarbonate Formations with Regolith®
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Modeling The Mississippi
Emboyment

OBJECTIVES:

The studerts will construct a model of the Mississippi
Embayment. See WATER RELSOURCES matrix  fur
background information.

MATERIALS:

blocks of styrofoam {about 6" X 12" X 8%)

colored felt crayons

white glue

fing atuarium sand

flour

corn meal

sugar

handout of the Mississippi Embayment
(included in the activity)

PREPARATION:

Pass out the handout of the Mississippl Embaymient and
explain its details. Ask the students to study the "cut-away”
view of the Mississippi Embayment area,

PROCEDURE:

Allow the students to work in groups. Each group will
draw the cul-away view onto the top and one side of the
styrofoam block, (Use the diagram of the Mississippi
Embayment provided to detetmine zones.) Make the lines
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SHELEY

Vs

i

porportional. Oraw in the county lines and the Mississippi
River.

_y

Apply glue to one zone and then add sand or other
material to give the layer a different texture. Let it dry.
Now move to the next zone and yse a different material like
corn meal. Each zone should have its own color and texturs.

Make labels of each zone and apply to the appropriate zone
on the model.
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FOLLOW THROUGH:

Consult geocogical experts at a local university on the
formations occurring below your local area. Use the
styrofoam technique in this activity to create a
three-dimensional model of your local area. Indicate the
reqgion of aquifers and other strata-like limestone, sandstone,
etc.
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Modeling The Injection Wel

OBJECTIVES:

The students will observe the contamination of 2n
aquifer modgl. See WATER RESOURCES matrix for
backgroung information.

MATERIALS:

5 gram-agar per liter of water or unflavored, clear
gelatin {10 boxes)
phenolpthalain indicator solution (add ta the gelatin solution)
acid {dilute hydrochloric)
plastic straws and/or glass tubss
5 clear containers
heat source

PREPARATION:

Make tne gelatin solution according to package
directions, Add 5 to 10 drops of phenolpthalein ta the
inixture and stir. Pour a layer 3 inches deep in the bottom of
gach container. Allow it to set slightly, then add a second
layer about | inch deep to each. Chill to set. Allow older
students to prepare their own gelatin models.

Divide the class into 5 groups. Provide an aquifer model
and a plastic stra to each of 5 groups. Ask the students to
use the straw as a drill. Slawly press and tuen the straw to
drill 2 hale through the gelatin layers. Stop in the middle of
the second layer and remove the clogged straw. Insert a new
straw or glass tube and inject a drop of acid through the
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straw into the middle zone. Observe the movement of the
cantaminant through the aquifer model, Record what you
ghserve in words and sketehes.

(See the activity "MODELING A TOXIC LAGODN.”
Both activities can be performed together.)

QA CHTRAINANTS
4

H 5 r"“‘- o
—— e ——r ~_,__.‘——-—=_~ —f

oy HEN WERTHBLE
ADUIFER "

s

WATER TABLE AQUIFER

FOLLOW-THROUGH:
How can injected waste enter the water table and

contaminate our fresh water? Invite a groundwater specialist
ta talk ta the class,
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Water Worldwide

OBJECTIVES:

Students will improve their <kilis of presenting and
visualizing verbal quantitative data. See WATER
RESDURCES matrix for background information.

MATLRIALS:

newsprint or posterboard
felt crayons

globe

PREPARATION:

Read Water factsheet 4.

Help your students draw a pie qraph to represent the
percentage of water worldwide. Encourage the students to
collect photographs from books and magazines of oceans,
rivers, waterfalls, clouds, lakes, polar ice caps, etc.

PROCEDURE:

This is a project for small groups of 4 or 5 students,
Each group will draw, on one comer of its posterboard, the
pie graph developed from the data presented.

In 3 central location on the posterboard, have the
students draw a large circle to represent the Earth. Using a
globe as a model, pencil in the outlines of the continents.
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DATA BASE

Oceans 317,000,000
Polar ice caps 9,000,000
Underground

in aquifers 2,000,000
Lakes and ponds 30,000
In soil 16,000
inthe

atmosphere 3,100
In rivers 300

TOTAL 330,000,000

Colar in oceans, mountains, polar ice caps, etc. Paste
the cut-out pictures of water around the poster and label the
pictures. Label the poster "WATER WORLDWIDE "

FOLLOW-THROUGH:

Salt is continually dissolved on land surfaces by rain and
15 then washed into lakes, $2as, and oceans, where these salts
begin to concentrate. Ask students to research sait
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concentration in the DNead 5ea, and the implications
(including sedimentation) for TVA region lakes.

If the oceans are gaining salt continually, are they
becoming more salty? Find out how much salt is added to the
aceans yearly. Use the data in the table above to determine
what percent increase this represents. Then determine how
salty the oceans will be in 10,000 years and | million years
from now.

Water Worldwide




Modeling A Toxic Lagoon

OBJ=CTIVES:

The students will observe the contaminatian of an
aquifer model. See WATER RESOURCES matrix for
background information.

MATERIALS:

15 qram agar per liter of water or clear, unflavored
gelatin {10 boxes)

phenolpthaleln indicator solution (add to the gelatin
solution)

acid {dilute hydrochloric)

5 clear containers

heat source

tablespoons

PREPARATION:

Make the gelalin solution according to package
directions, Add 5 to 10 drops of phenolpthalein to the
mixture and stir. Pour a layer 3 inches deep in the bottom of
each container. Allow it to set slightly, then add a second
layer about | inch deep to each. Chill to set. Allow older
studants to prepate their own gelatin madels.

PROCEDURE:

Provide aquifer models for each gqroup, Have the
students scoop out a tablespoon-sizé depression in the
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surface af the model. Add a tablespoon of acid to the
dzpression. Observe the zome of coloration @ it moves
through the aquifer model. What happens when the acid
reaches the zone between the two layers? Make a drawing of
what You have observad.

FOLLOW-THROUGH:

Assume the acid represents a hazardous or radicactive
substance. What methods can you think of to make the
aquifer and the water it contains usable for drinking water
again?
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Weather Watchers

OBJECTIVES:

Students will measure and kesp recards of local rainfall,
5ee WATER RESOURCES matrix for background informaticn,

MATERAILS:

Tennessee Valley map

.5, map
newsprint or posterhoard

felt crayons
rain gauge
thermometer

PREPARATION:

Allow the sturents to research rain gauges and decide
what type they want to use. Have students use the local
newspaper for data on rainfall, air quality, etc.

The purpose of this activity is to generate intersst in
rainfall and its reqularity in the Valley. Also, this activity
may create interest about nther portions of the Tennesses
Valley and the US. and demanstrate to the students that
letters are a powerful tool for gathering information,

PROCEDURE:

Ask the students Lo set up a weather station. Select 8
committee to coliect and record rainfall and temperature
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data daily (same fime each day). Have another group of
students write to other classes in Tennesser Valley schools to
obtain "weather pals.” Include committee data and .seather
pal data on a classroom chart. On maps of Tennessee and the
U.S. place white tacks to show which cities have been sent
letters and red lacks for those that write back, Keep this
activity on-going during the scheol year,

FOLLOW-THROUGH:
Visit an agricultural station or @ meteorological station.
Make Your own weather instruments like a wind speed

indicator and a "hair” hygrometer, (Adapted from
Experiments in Meteorolody by Leslie W, Trowbridge.)

Wind Speed Indicator

clear plastic straw

small beads of styrofoam from
crushed cup or packing materials

balsa wood, 3 inches by 12 inches

madsling clay

2 peari-end sewing pins

poster board

pipecleaners {for cleaning)

Materials needed:

Directions: Clean and dry straw using the
pipecleaners and close-off one end with
modeling clcy, Make a pinhole in the

top of the straw, 4 notch in the hottom
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as shown, and drop in the stryofoam
ball. It needs to fit loosely but not fall
out the notch, Then attsch &
posterboard scale as shown to the straw
and attach this to the balsz wood using
sewing pins, To take readings, hold the
inglrument at arms-length with the
notch facing the wind, Air moving into
the notch will move the ball to 2 height
oroportional to the wind speed. Check
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with the local weather station for
actual wind speeds and use this to
adjust tha scale on tha straw for
accuracy.

Simple Hair Hyqrometer

Matetials needad:

Directions:

cardboard milk carton

2 small buttons

| largs darning neede

| popsickle stick

epoxy glue

] blond human hair 10 inches or more
long

masking tape

graph paper

Rinse out milk carton and cut an
"H".shaped cut about 2 inches long and
1 inch wide in one end and cut out
apenings on the top and side as shown.
Bend the tabs inward and Qlu- e
button on each tab with the darming
needle passing through the holes to
form an axle, Then glue the mirror to
the middle of the needls. When dry
glue one end of the hair to the center
of the mirror and let dry. Punch a hole
in the other end if the carton and draw
the hair through and tape down on the
outside. Make a scale by glueing the
graph paper to the popsickle stick and
label the grid in an inverted fashion
from 0-20 as shown. Insert this scale
into a glit at the end of the carton and
tape into place, Glue a 2 inch by 1/2
inch sighting bar horizontally on top.
To adjust, untape halr and pull on it
until the number 10 comes into the
center of view on the mirror using the
sighting bar, Readings are taken in the
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same way using the sighting bar and
recording the number in view. To
calibrate, call the local weather station
and check actua! readings. Make a
chart with your readings and actual
humidity. After 4 or 5 readings you
ought to be able to determine humidity
using your Simple Hair Hyrogmeter!

MIRAOR

NEEDLE A

SIGHTIMNG BAR e
/{J i

SraLE BUPPORT )
1l
| T
TAPED . X /
\/ BUTTON BEARING

VENTILATION SLOTS

SIMPLE HAIR HYGROMETER.
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The Super Cycle

OBJECTIVES:

The students will demonstrate the water cycle. See
WATER RESOURCES matrix for background information.

MATERIALS:

colored pencils or felt crayons
(ved, Dlue, green, yellow)

handout of water cycle for each student - (provide”
in activity)

PREPARATION:

Read water resources factshest 5, Help students with
vocabulary, Stress the meanings of evaporation and
transpiration. Perform a demanstration by taking two similar
iars; label one evaporation and the other transpiration. Fill
both half full of water and mark the level of water on the
side of each far. Place the jar marked transpiration in a
terrarium containing soil and a plant. Place the jar marked
evaporation in a terrarium containing only soil, Every day
mark the jars to indicate the water level; do not add water.
Students should recerd thair observations,

PROCEDURE:

Ln the handout ask students to show the movemen. of
water using colored arrows. Use rec for recipitation, bie
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for surface water, green for groundwater, and yellow for
water that is evaporating or transpiring back into the
atmosphere.

Discuss the super cycle. Where does the energy come
' om to power this cycle? How do plants affect the cycle?

2apsoil helps to slow and trap rainfall runoff, How does the
loss of topsoil theough erosion alter the natural water cycle?

¢ OLLOW-THROUGH:

Build a miniature water cycle in a closed jar or
terrarium. Be sure to include all necessary factors.

Write the Department of Agriculture for wall posters of
"Conservation and the Water Cycle.”

Tape

Water in Glass

Soil

Terrarium 4 G U
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A Natural Filter

OBJECTIVES:

The students will observe the filtering action of the
Earth by constructing a sand and gravel model. See WATER
RESOURCES matrix for background information.

MATERIALS:

several 2-litar clear plastic bottles

fine and coarse aquarium gravel {washed)
fine aquarium sand (washad)

charcoal

cloth rag or cotton plug

scissors

PREPARATION:

Allow the class to examine the madel from the activity
in the Water Resources Section entitled "MODELING THE
MISSISSIPP] EMBAYMENT AREA," or prepare a handout
from the diagram in tiat activity.

Memphis' water supply is drawn from giant, natural

reservoirs deep in the earth. The water it held under

“~gure by about 350 feet of nearly impermeable clay and

4d layers. Four water-bearing layers of sand and gravel

) e situated about 50, 350, 1,400, and 2,600 feet below the

) round surface. The water that has taken 3,500 years or

. longer to reach you has not been idle all this time, It has

heen slowly filtering through the sand and qravel, which has
removed some of the harmful bacteria and impurities.
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Allow the studsnts to work together in groups to prepare
filter modals based on this natural underground filter.

First, rinse out a bottle; mark and cut off the bottom.
Stuff a loose plug of cotton or cleth into the cap end and turn
that eng down. Fill with 2 inches of fine sand, an inch of
crushed charcoal, another sand layer, a fine rock layer, and
finally a coarse gravel layer. Run about a gallon of tap water
through the filter to remove any excess materials and o
settle the layers.

Muddy Water

Fine Gravel
Charcoal

Cotton




Prepare some muddy water that contains sticks, leaves,
etc. Pour the muddy water into the open end and collect it in
a clear container at the bottom. Compare the "before™ and
"after" samples of v.ater. How did the filter trap work?
Where did the particles collect? Why were different sizes
and kinds c* particles trapped in different layers?

Discuss how this cumpares to the filtering action of

garth on underground water. How could your filter be
improved?

FOLLOW-THRDUGH:

People in many parts o° the world use filters much like
the one you have r-ade. Find out more about this. Local
stores sell water filters to attach to your faucets. Explore
how these filters work.

Your local water treatment plant probably uses a sand
filter., Take a field trip and see how it works.
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Water Resources Glossary

10.

Aquifer - An underground bed of earth, gravel, or porous
stone that contains water.

Artesian water - Underground water trapped under
pressure in a porous layer between non-porous rock
layers.

Condensation - The process of water changing from a
gas (water vapar) to a liquid.

Dissolved minerals - Minerals that are picked up in
water a5 a result of the water passing over rocks that
contain various elements.

Dissclved oxygen - The amount of oxygen in water, it is
necessary for the survival of fish and other organisms.

Eutrophication - A process in nature of a plant
community arising from a lake rich in nutrients.

Evaporation - The process of water changing from a
liquid to a gaseous state.

Hydrosphere - The surface water that covers the Earth.

Percolation - Downward flow or infiltration of water
through the pores or spaces of rock or soil.

Precipitation - Water from the atmosphere that falls to
the ground as rain, snow, sleet, or hail.

. Recharge area - An area where rainwater soaks into the

garth tq resupply the aquifer.
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6.

17,

Reservoir - A natural or artificial lake or pand in which
water i5 stored for yse.

, Tributaries - Streams or rivers flowing into a larger

stream or river,

. Trangpiratian - The release of water vapor through tiny

pores in the leaves of plants.

. Water table - The level below which the ground is

saturated with water.

Watershed - An area from which water drains and
c_ontributes flow to a given place or paint on a stream or
river.

Zone of saturation - Rock or soil layer in the earth in
which every available space is filled with water.
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"Some have attempted to justify wildiife
in terms of meat, others in terms of
parsonal pleasure, .. . casn, in the interest
of science, education, agriculture, art . ..
But few have so far clearly realized. . .
that all these things but factors in a

broad soclal value, and that wildlife is

an asset.”

- Aldo Leopold
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Wildlife Resources Concept Map
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Wildlife Resources Fact Sheets

I, Overview

2. Urban Wildlife

3. Cavity Nesting wildlife
4. Wildiife Management
5. Upland Wildlife

6. Raptors (Birds Of Prey)
1. Endangered Species

8. Wetlands wildlife

9. Waterfowl

10. Wildlife Habitat
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{. Overview

According to a 1980 national suevey by the U.S, Fish and
Wildlife service, almost half of &Il adult Americans, nearly
100 million peaple, participated in some form of outdoor
recreation involving wildlife. These wildlife users, including
hunters, trappers, fishermen, birdwatchers, and wildiife
photographers, contribute over $40 billion dollars each year
to the nation's economy.

Wwildiife populations have always been important to us.
Early settlers in this region reiied heavily on wild game as a
major source of food. In fact, it was the extensive hunting
and trapping of certain animals which led us to study how
wildlife could be managed to assure that these animal
populations were not driven te extinction.

Hunting is still a valued tradition in the country today,
and many sportsmen are now associated with wildlife
conservation. Hunters provide much of the money sed to
pay for wildiife management programs, and requiated hunting
is an impartant aspect of the management of wildlife
populations.

Hunters serve a valuable role in harvesting certain
animals to keep their populations in balance with the
avallable habitat. Some species, such as deer, can quickly
overpopulate and destroy the habitat that supports them.
This is particularly true since such natwral predators as
cougars and timber wolves are no longer available ta control
population growth, Hunting also assures that the habitat will
support the remaining animals through the critical winter
months when food is in short supply. Those animals that
survive the winter provide a healthier stock to repopulate the

habitat. 475
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Conservation historians and wildlife profassionals agree
that requlated hunting and Lrapping in this country poses no
theeat Lo the continusd existence of any wildlife species, We
can assist nature in improving wildiife habitat as easily as we
can disturd or destroy it. In fact, many specivs of wild
animals are doing well today either because they are able to
live in close contact with people and their developed
nvironment  or because of good wildlife management

programs.

Resicents in the Vallay, as well as tourists, spend a great
deal of time and money hunting or participating in a variety
of other wildlife-related activities, from photography to
feeding backyard wildlife. Through ecologically sound
management practices, these lands can be maintained and
improved to produce wildlife for future generations.

The wildlife manager's primary responsibility is to apply
the best available scientific methods and information to
ensure that wildlife populations are maintained at levels that
are beneficial for the animals and the public.
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¢
2. Urban Wildlife

Animals are actually very common in cities and towns.
They include doves, owls, hawks, woodpeckers, rabins, blug
jays, cardinals, sparrows, pigeons, rabbits, Squirrels,
opossums, raccoons, and occasionally white-tailed deer.
Small ponds and lakes in urban areas are often filled with a
variety of turtles, frogs, salamanders, and other amphibians.
Nonpoisonous green, garter, and rat snakes can also be
found, Occasionally even poisonous snakes, like copparhieads,
can be seen in urban areas. Many of these animals have
adapted to urban arsas as their natural envirooments have
been converted.

The expanding human population within the Valley is
placing increased demands on all ur natural resources. Much
of the land chosen for urban development was once
productive farmlands and fcrests. Good wildlife management
programs should be part of urban planning and provide for
these displaced amimals. If development results in removal of
mest or all natural vegetation, it is very important to plant
trees, shrubs, grasses, and herbs as soon as possible to provide
food, cover, and reproductive areas for birds and other
wildlife.

As the newly established plant community develops,
different animals will come and o as the environment
changes. For example, during the first few years, birds will
feed on earthwarms and other insects in the grassy areas and
forage among the shrubs. Later, there will be enough flowers
and fruits to attract small mammals and insects. Then
reptiles and amphibians which feed on small mammals and
ingects will move in along with hawks, owls, and other birds
of prey. Soon a new wildlife community will be established.
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It is important however, to remember that wildlife
populations can be severely harmed by free-rcaming dogs and
cais. These family pats can be particularly threatening to
ground- or shrub-nestinn animals and their young during the
spring and early summer.

Attracting wildlifa into urban areas is becoming very
popular arcund the country. Many trees, shrubs, and plants
can be planted around the house to attract wildlife. For
instance, planting cherry trees in your yard will attract
catbirds, brown thrashers, robins, cedar waxwings, svening
grospeaks, and purple finches. Sunflowers attract
mockingbirds, cardinals, goldfinches, chickadess, titmice,
nukhatches, purple finches, rufous-sided towhess, sparrows,
and juncos. The U.S. Department of Agriculture sells many
pamphlets at a modest cost that may be helpful. They
include:

Invite Birds To Your Home (SCS 1093)
Making Land Produce Useful wildlife (FB-2035)

Maore Wildlife Through Soil and Water Conservation
(AIB-75)

These publications are for sale by: Superintendent of

Documents, U.S. Government Printing Office, Washington,
D.C. 20402.
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You can get further information on plants, socils. and
conservation methods from the Soil Conservation Service.
Inquira at the office of your local soil and water conservation
district, As part of its assistance to conservation districts,
SCS helps people apply many conservation practices that
increase wildlife. County agents, commercial nurserymen,
landscape architects, and bird socleties can also help.
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3, Cavity Nesting Wildlife

Over 85 spacies of North American birds nest in cavities
in dead or dying trees. Cavily-nesting birds in the Valley
include wood ducks, wrens, chickadees, titmice, nuthatches,
bluebirds, woodpackers, screech owls, and sparrow hawks or
kestrels, Many mammals also require tree cavities for
shelter and rearing their young. Gray flying squirrels,
opossums, and raccoons can all be seen frequently in urban
areas, parks, and forasts, using tree cavities and leaf nests.

Trees that provide nest cavities are commonly referred
to as either “snags” or "den’ trees. Snags differ from den
trees in that they are usually old, dead tress, while “den”
trees can be any age of living or dead trees. Only within the
1ast decade has the concept of $naq or den tree management
evolved as an important aspect of wildlife and forest
management. For example, streamside habitats important to
wood ducks were often destroyed, causing their populations
to decline. Management efforts to reverse these population
declines have concentrated on assuring that snag or den trees
are not removed during timber management and farming
activities. In fact, eccasionally treas are intentionally killed
by chemical injection or girdling to provide snags or dens for
cavity nesters.

The Tennessee Valley Authority provides technical
assistance to other federal, state, and private organizations
and individuals regarding the needs of cavity nesters and the
impact of certain land yse practices has on them. One of the
most significant cooperative projects undertaken was during
the late 1970s. This resulted in over 2,500 wood duck and
some 5,000 bluebird nest boxes being placed in areas where
naturally occurring nest sites were lacking. Thase structures
can be very important to the survival of an animal species.
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For example, purple martins now depend almost entirely on
people-provided nesting structures.

Foresters and recreation Mmanagers are now more aware
of the economic benefits from cavity-nesting species. Many
cavity-dependent birds are insectivorous and play a major
role in the control of insect pests. These benefits easily
translate to millions of dollars per year, while the cost and
environmental effects are minimal. The continued efforts to
help cavity nesters through people-made structures will
likely play an impaortant role in the future as natural habitat
is lost,
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During the early to mid-1900s, wildlife acress the
Tennessea Valley suffered sizeable population declines. This
was caused by habitat destruction anc unregulated hunting
and trapping. Today most of these wildiife populations have
now been restored and enhanced usind modern wildlife
management echniques.

The combined efforts of wildlife organizations have also
resulted In some speciss of wildlife being present in greater
numbers than ever before. Almost 3 million acres of Jand
across the Valley region are now devoted to wildlife
management. These and other public lands serve as valt ble
areas where wildlife and their habitats are being improved
and protected through research and better management
practices.

Cooperative efforts have also been made to manage
wildlife and to improve habitat on private Jands across the
Valley. Private landowners are receiving assistance in
developing plans for managing and protecting wild animals on
their lands. This assistance includes the distribution of
beneficial wildlife plant materials, such as seed, shrubs, and
tree seedlings, and information in the form of articles,
pamphists, and brochures.

TVA's wildlife program has worked to restore wildlife by
helping to reestablish populations of river otters, giant
Canada geese, wood ducks, bald eagles, peregrine falcons,
golden eagles, great egrets, and ospreys. This program
facuses on areas of the Valley that have been
environmentally changed or disturbed, such as surface or
strip mines and land under powerlines,

4. Wildlife Management

TVA and other wildlife managers now use computer tools
and mapping techniques which assist them in the development
of comprehensive wildlife management plans. For instance,
microcomputer programs are being used currently to analyze
and report data from requlated deer harvests. High-altitude,
color-infrared photographs taken from aircraft and satellites
are also being used to monitor what is happening to wildlife
as 3 result of Jand use projects.

To adequately plan and manage the environment to favor
wildlife, wildlife managers must understand the delicate
balance between animals and their environment. To do this,
wildlife biclogists study the ecology. This study of the
interrelationship of organisms and their environments helps
biologists understand the basic needs of wildlife populations,
This helps managers create favorable habitat conditions.

Wild animals have the same basic survival needs as
humans, These, of course, include food, water, cover for
protection from enemies and weather, and areas where they
can reproduce and rear their young in safely. These needs
are provided naturally by different kinds and sizes of plants.
People-made changes ta the landscape affect the quality of
wildlife habitat. Once the habitat is lost, the homeless
animals must compete with others occupying similar
habitats. If no habitat is found, this could possibly cause
permanent loss of the animals or perhaps the extinction of
the species. For example, large grain fields provide an
abundant source of food for field mice, shrews, and other
small mammals. This results in more mice and, generally, an
increase in the Jocal population of such predatory birds as
hawks and owls. Removal of these grain fields, however,
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would likely result in loss of the field mice, shrews, and small
animals and be followed by a decrease in the population of
predatory birds.

Since the early to mid-1900s, wildlife managers have
grown more concerned about the effects of resource
development and management activities on wildlife.
Improper management techniques and land use practices can
result in the destruction of or change to wildlife habitat that
can have the same negative effect on wildlife as
industrialization and urbanization. On the other hand,
certain agricultural and forestry practices can be espesially
important in enhancing wildlife populations.




¢
J. Upland Vildlife

Upland wildlife are animals that inhabit higher, drier
sites that are not seasonally or reqularly covered with water,
An open water source like a lake or stream is nat always
necessary for certain upland species since most of their
water requirements are met through the plants they eat.
Open land spacies include Northern bobwhite quail, blughirds,
mourning doves, meadowlarks, sparrows, buntings, and
cottontail rabbits, Common forest species include wild
turkeys, white-tailed deer, gray squirrels, ruffled grouse,
wocdpeckers, hawks, owls, thrushes, and nuthatches,

wildlife has always been affected by changes that alter
or destroy habitat. In 1949, combined state, local, and
federal government programs were started to improve
habitat conditions after it was realized that habitat loss was
the primary reason for the dacline of most upland wildlife
populations. Sirce these programs began and wildlife use
laws and requlations were enacted, there has been an
increased public awareness and many wildlife populations
have been restored. For example, white-tailed deer in the
seven Tennsssee Valley states now number gver four million,
probably higher than ever, and wild turkey populations have
tade impressive comebacks.

TVA "elps the seven Valley statas manage approximately
three midion acres of wildlife management areas (WMA)
lands, Mast of these Jands are forested and are managed for
upland wildlife, principally white-tailled deer and wild
turkeys. The management of these areas generally involves
creatmg favorable habitat conditions by enhancing
succession. This includes planting a variety of plants tc serve
as sources of food, safe areas for reproduction, and
protective cover, Forest openings are generally maintained

485

wl-13

by periodic bushhogging, bulldozing, er cutting to create
browse (leaf, shoots, and twigs of woaody plants) used as food
by animals, Constructing ponds or waterholes for some
species on sites where syrface water is limited is also done to
improve habitat conditions.

Open land habitat management techniques include
planting Important food sources such a berry- amd
seed-producing plants and various qrasses. These areas are
maintained by controlled burning, disking, and other
agricultural practices. Food production is often further
enhanced by planting wildlife food plots or traditional row
crops such as corn, sorghum, oats, rye, alfalfa, or soybeans.
These areas also provide habitat for ground-nesting birds and
small mammals. Occasionally, nesting areas can be improved
in forest and cpen land areas by providing people-made nest
boxes.

To manage this valuable resource, care must be taken to
avoid creating harmful environmental impacts. Because
forests and agricultural land management go hand-in-hand
with wildlife management, precautions need to be taken to
avoid ergsion when cutting roads to harvest timber and
disking agricultural fields.

Upland wildlife habitat management activities across the
Valley support an economically and ecologically valusble
resource. By providing a mix of plants and additional water
sources, upland habitats can be successfully improved and
wildlifz populations enhanced.
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6. Raptors (Birds Of Prey)

Raptors, or birds of prey, include vultures, owls, kites,
hawks, eagles, harriers, falcons, and ospreys. These birds
have hooked beaks and, except for the wultures, strong toes
and talons. Females are generally larger than males. Most
capture their prey alive and eat it freshly killed. Some are
powerful fliers and capable of diving through the air in excess
of 100 miles per hour to capture prey.

Common species of raptars in the Temnessee Valley
include the turksy vulture, black vultute, barred owl, screech
owl, great horned owl, redtailed hawk, and American kestrel.
These animals resida here year-round and nest in the area.
Other raptors, like the osprey and broad-winged hawk, both
breed and nest in the Valley but winter further south. Bald
eagles and peregrine falcons are also cansidered residents but
rarely nest here. Still others like the northern harrier, gelden
eagle, and rough-legged hawk can be seen migrating through
the area on their way to breed in the narthern states and
Canada.

In the sast, their predatory habits and majestic flight
made raptors symbols of courage, power, and freedom.
However, misundarstandings regarding their role in the
ecosystem, combined with the belief that these birds often
preyed upon livestock, made them victims of senseless
shootings. Their populations also declined because of timber
harvesting practices that removed impertant nesting trees.

Eagles and ospreys, being mostly fish eaters, suffered
reproductive failure due to pesticides that polluted
waterways during the 1940s and [950s. Many other raptors
suffered population declines as certain land use practices
increased.
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In 1913, Congress enacted the Migratory Bird Act. [t
declared all migratory game and insectivorous birds:

"...to be within the custody and protection
of the Government of the United States...”

and prohibited people from hunting them. Hawks and owls
are recognized as being of great economic value to
agriculture because of the millions of rodents and insects
they eat annually.

Many raptors once nested in the Tennossee Valley, and
since the environmental quality has improved, restoration
efforts are now returning some of these birds ta their former
ranges.

Various wildlife programs since the mid-]1970s have
reestablished nesting populations of osprey, bald eagles,
peregrine faloons, and golden eagles. Experience with osprey
nesting sites led to the development of the "hacking® process
in 1979, This process involves gradually releasing young birds
of prey to the wild with hope they will return to that site. It
has been successful with the osprey. bald and golden eagles,
and peregrine falcons. The first bald eagle nest since 1950
was located near Cross Creek National Wildlife Refuge in
Tennessee in 1983, and the first successful hacked hald eagle
in the Scutheast was reported nesting at TYA's Land Between
The Lakes in April 1984,

The restoration and monitoring of raptor populations also
has considerable vaius as an ecological safequard, since these
sensitive species may provide indications of potential
environmental problems to future generations.

488



1. Endangered dpecies

ﬁl

The passage of the Endangered Speciss Act of 1973 gave
the United States the power to protect plants and animals
from extinction. Under the act, the Secretary of the Interior
has powers to protect and consarve all forms of animals and
plants considered to be in jeopardy, and the Secretary of
Commerce has similar authority for protecting and
conservin® marine life. Congress states in the preamble to
the act that endangered and threatened species of animals
and plants:

".are of assthetic, ecological. educational,
historical, recreational, and scientific valus to the
Nation and its people.”

The major threat to most specles is the destruction cof
habitats by not controlling land and water development.
Habitat 5 necessary for survival. It provides water, food,
reproductive sites, shelter, and enough space for papulation
growth.

Before the arrival of humans, species were becoming
extinct at a rate of only one ever 1,000 years. By 1950, one
gpecies was being Jost every 10 years; and by 1980, the rate
was One every year, Since the Turopeans first came Lo this
country, at least 40 known species of birds and mammals
native to the United States have become extinct. As of
December 1983, 93 species of birds, mammals, fishes,
reptiles (turtles and snakes), amphibians (frogs and
salamandersh mollusks (clams and oysters), arthropods
(crayfish and insects), and plants have been listed as
endangerad species in the southeastern United States. At
that time, 43 species in the Tennessee Valley reqion were
federally listed as endangered or threatened, and another 191
are being studled for possible listing,
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In the Valley, habitats are affected by projects including
cutting of wooded aress, waler development projects,
housing, coal mining operations, and draining of wetlands for
agricultural uses. The Quality of the remaining habitat is also
being affected by such environmental pollutants as acid rain,
acid run-off from coal mines, soil erosion, and chemicals
found in fertilizers and pesticides. As the human population
and futyre needs for fuel, food, and fiber increase, the
problems will likely intensify, resulting in more species
becoming threatened.

Various organizations are working together to preserve,
restore, and enhance hahitats and increase the productivity
of the Valley's wildlife. For example, cooperative work has
resulted in the establishment of a resident population of
approximately 20,000 giant Canada qesse. a subspecies once
thought to be extinct. Also, work is continuing to reestablish
nesting populations of endangered or regionally rare raptars

and wetland mammals such as ospreys, bald eagles, and river
ottens.

The greatest danger to wildlife has beer, and continues
to be, the loss of necessary habitat. The knowledge needed
1o help many endangered species already exists. Many other
spacies can and will be restored to healthy population Jevels
as efforts continue to maintain and improve habitat through
careful planning and thought ful management practices.
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8. Wetlands Wildlife

Wetland wildiife include waterfowl; ospreys: and bald
eagles; shorebirds such as snipe, woodcock, Sandpipers,
yellowlegs; and plovers; wading birds such as great blue and
gresnbacked herons; and furbearers such as muskrats,
beavers, and river otters. These animals depend upon water
to support them during much of their lives.

The number of animals present in an area is directly
related to the quantity and quality of habitat. Since the
garly 1970s, the quality of our wetlands has improved as a
result of increased efforts through  management,
conservation, and the passage of Federal legislative acts and
executive orders. However, private development results in as
much as 18,000 acres of wetlands being lost each year in the
Valley.

After decades of decline, many species of wetland
wildlife now appear to be making a recovery. An estimated
0.7 to 1.0 million acres of wetlands in the Valley currently
nelp to support a stable winter population of over one-half
million waterfow], several migrating and wintering bald
eagles. thousands of shorebirds and wading birds, and, with a
few exceptions, many furbearing animals,

Management practices are also being implemented
across the Valley to create new habitats and to improve
existing habitats, Wetlands habitat improvement usually
involves building water control structures, such as levees, to
raise and lower water Jevels with the seasons, This practice,
in combination with planted grain crops, provides & variety of
naturally occurring plant and animal food sources and
protective cover.
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Currently most wetland wildlife restoration efforts are
centering on restoring reproductive populations of animals
which have been identified as threatened, endangered, cr
regionally rare, such as tha bald eagle. Working with other
federal and state agencies, TVA has played a role in the
restoration of ospreys, bald eagles, golden eagles, and
peregrine falcons. These raptors have been "hacked" at
various sites across the Valley since 1979, In the past few
years, adult river otters have been released in western
Kentucky, in the Great Smoky Mountains, and in the Powell
River Valley. In fact, the otters released in western
Kentucky in 1982 and 1983 have now begun to reproduce
naturally and appear to be successfully restored as permanent
residents there.

Wetlands are among nature’s most  productive
scosystems and serve a variety of important and valuable
functions, including flood contrel, sediment control, and
replenishment of underground water supplies. Fortunately,
wetlands habitats are being preserved and protacted now, and
wildiife are returning to levels of abundance. Continued
habitat protection, develcpment, population monitoring, and
species restoration programs will still be needed to ensure
the future of wetlands wildlife.
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¢
Q. Waterfowl

Waterfowl Include all species of ducks, geese, and swans
which share certain similarities like webbed feet, wide flat
bills, short eqs and tails, and rather long necks. They all live
within or near water, and depend upon a water-based habitat
to nrovide sufficient living space, food, cover, water of a
given quality, and freedom from human disturbance. These
habitats include a variety of wetiands such as swamps,
marshes, pands, mudflats, and open water areas.

Hebitat requirements of waterfoml species vary
considerably, For example, dabbling ducks like the mallard
require shallow water; diving ducks like the canvasback need
deeper water, Wood ducks prefer timbered waterways, while
gaese need pasture for grazing,

The Tennessee Valley Authority reservoir system
contains over 600,000 acres of water that annually helps to
support a migratory population of over one-half million ducks
and geese that spend much of the winter in the Valley,
Because of the Influznce of the migratory Mississippi Flyway
and available habitat, most of these waterfowl tend to
concentrate in west Tennessee and north Alabama, Giant
Canada geese and wood ducks are now the principal resident
waterfowl, Both these species were near extinction in the
early to mid-1900s, Today, through restoration efforts, giant
Canada geese now number over 20,000 in the Valley and wood
ducks are considered abundant,

Because of their migratory habitats and dependence upan
aquatic habitats throughout the year, it is necessaty to
establish areas specifically for waterfowl. TVA has provided
over 86,000 acres of land and water to the U.S. Fish and
wildlife Service for the development and management of
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walterfowl. Management of these and similar locations
includes water level fluctuation and such practices as
planting, disking, and controlled buning to produce
waterfow] food.

Techniques are being used to monitor waterfowl so “hat
more can be learned about their habits and needs, The uge of
radar equipment for counting migrating waterfow! and other
birds helps to detarmine how often the birds fly into nuclear
plant-cooling towers. Also, identification bands from
harvested American black ducks are being recovered in an
effort to analyze possible reasons for their population dacline.

Refuges and some management areas are traditionally
managed for waterfowl use. This generally doss not prohibit
the use of the area for other compatible outdoor recreational
activities; however, environmental impacts must be
considered. Unwise land-use changes are continuing to erode
the quality and quantity of many waterfow! wintering areas.
in fact, only one-seventh of these original areas remain in
the United States today, For this reason, reservoirs are
particularly important wintering grounds for migratory
waterfowl and might become even more 0 in the future.
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10. Wildlife Habitot

Habitat includes food, cover, and water that an animal
needs to survive and reproduce. More simply, habitat is
defined as the area or type of environment in which an
arganism normally lives, Tach species of wildlife has specific
habitat requirements and is limited by the quality and
quantity of available habitat. The plants and surface water
which compose habitats are influenced by complex factars
such as temperature, rainfall, sunlight, and the activities of
humans.

Some wildlife species depend on a single type of habitat
while others depend upon several habitat types. For example,
the red-cockaded woodpecker, an endangered species, has a
limited papulation and distribution because it depends on ane
particular habitat--open, old-age pine woodlands. Unless
certain protective measures are taken, poor forestry
practices could eliminate such trees, particularly on private
lands, Bobwhite quait, on the other hand, require three major
vegetative types within their home range. These include
grassy cover, grain crops or similar source of food, and forest
cover. Qual tend to use "edge" areas where different types
of plants are present, The greater the variety of plant life in
a qgiven area, the more species of wildlife will be presant.
This concept of edge effect, or the mixing of habitat types to
create edges, can also be very important,

The Tennessee Valley region has a diversity of habitat
types, ranging from spruce-fir forest and grassy areas in the
gast to hardwood bottomlands end cypress wetlands of the
west2rn coastal plains of the Mississippl River, Mare than
300 species of birds have been recorded, and hundreds of
species of mammals, reptiles, and amphibians occupy these
habitats. Approximately 60 percent of the region is forested,
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and these areas are composed of numerous tree species.
Agricultural lands, pasture, abandored fields, orchards, road
gdges, old homesteads, transmission line rights-of-way, and
timber harvest sites add to the diversity of habitats in the
Valley.

Habitats are often changed as a result of pscple-made
disturbances or natural occurrences. These changes can be as
drastic as a Southern Appalachian hillside surface mining
operation or as subtle as a decaying oak tree in the forest.
They change the characteristics of the environment and force
animals to adapt, compete with others occupying similar
habitats, or die. As the environment recovers over time,
whether through natural plant succession or with human
assistance, new plants begin to grow. This newly created
habital will often support or favor species that were not
present before the environment was disturbed. This aspect of
change and plant succession allows wildlife managers to
manipulate habitat to meet the needs of certain species.

Wildiife biologists and concerned land managers must
gvaluate and predict the impacts of certain land uses on
wildlife habitat, For example, logging operations, highway
construction, certain agricultural practices, livestock
grazing, and some water wuses often decrease habitat, The
loss of habitat i5 the major reason for the decline in
populations of many species. However, habitat can be
improved by foresters, biologists, farmers, and other resource
managers working together to develop management plans.
When planning a timber harvest, a forester, with assistance
from a wildiife biologist, can leave a number of mature live
and dead trees standing, to provide food and denning sites for
songbirds, squirrels, and raccoons. If animals need more
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water, it can be provided by constructing a small pond. The
vegetation can then be managed to provide the plants that
animals prefer to eat or use for other survival purposes.

wildlife mangers must also be concerned with the impact
of practices ta improve habitat for wildlife. Traditional
farming practices, and forest management techniques like
road construction, pond dredging, controlled burning to
create or maintain open {and for wildlife, and other practices
that disturb vegstation and soils. must be planned and
conducted to have as little effect on the area as possible.
Soil erosion, particularly near streams, rivers, and ponds,
must be controlled. Burning must be done under favorable
weather conditions to avoid uncontrollable wildfires.

The Valley region has a range of topography and a good
climate for maintaining many different plants that provide
habitats for a diversity of important wildlife. These plants
and animals contribute greatly to the quality of human life.
Many animals have become endangered as a result of their
habitats being lost, changed. or contaminated with people’s
wastes and pollution. Responsible land managers and
decisionmakers are attempting to preserve habitat while
developing and wisely using the Valley's natural resources.
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To Zone Or Not To Zone

OBJECTIVES:

Through this modified role play, students will understand
the importance. as well as some of the complexities, of land
use planning. See WILOLIFE RESOURCES matrix for
background information.

MATERIALS:

copies of Role Descriptions
props for the Role Play (Optional)
¢lassroom set up as a hearing room

PREPARATION;

Land use decisions affecting wildiife have become a
familiar issue where housing developments are concerned.
The following is an imaginary conflict that cerresponds to
some real life dilemmas:

Fraterville is a farming community on the west slope of
the Cross Mountains. Farmton, a town of 5,000, is the trade
center of the area, General Autos is building 2 new
automobile plant in the adjacent county, This will provide
300 new jobs, but housing is very limited A 200-home
subdivision has been proposed for an B80-acre plot of
undeveloped land on the south edge of Fraterville. This
forested area is bordered by Buck Creek on the west, Buck
Creek provides excellent duck hurting, Forty-five species of
birds have been sighted in this area, including some rare
species. [n the spring and fall, the area is used by migrating
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waterfow] and deer that feed in the area, Many non-game
species, such as red fox and flying squirrels, inhabit this
land. This 80-acre plot is currently zoned for agriculture and
forests and would have ta be rezonad as residential by a vote
af the Caunty Commissioners. The subdivision wauld be on a
central water system but each home would have its own
5eptic system.

PROCEDURE;

Hand out the preceding background material ta the
students and discuss it together briefly. Present the
suggasted time line and explain the activity.

Suggasted timeline for this activity:
DAY ! Read background information and select roles.
Homework--Prepare presentations.

DAY 2 Conduct heating,

iHomework--Write news items and letters Lo the
editor.

AY 3 Continug hearing, including reading of news items
and letters to the editor,

VOTE Provide all students with roles. Thase without 2
personal data card will take roles as active
pbservers such as newspaper reporters, outside
experts, or concerned citizens. Students shouid be
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encouraged to improvise in developing their
presentations and questions. Introduce all players
and their roles.

On the day of the hearing, the chairperson of the
commission 15 to run the meeting. [t is up to him or her to
maintain otder, All participants must be recognized by the
chairperson before they speak.

After all those presenting prepared testimony have
spoken and have been questioned, reparters, researchers and
concemed citizens will be asked to read their statements,
articles, reparts, or letters to the editor. After all
testimony, questions and statements are presented, the
commissioners vote and give the reasons for their decisions.

Discuss the resulls.
questions:

Also consider the following

" What did we learn about land use decision making?

* Who makes decisions? Who is involved? Who is
represented? Who js not? Do all points of view get
equal representation?

*  What factors most strongly influence Yand use and
planning?

How wers the decisions made in this activity similar or
different to what might happen in our community?
Other areas? Other parts of the world?

Do we have a responsibility as citizens to help make land
use decisions?

*  Why is land-use planning important? How does it affect
people, wildlifs, and the environment?

002

FOLLOW-THROUGH:

Have studenis identify a wildlife, forestry, or
environmental issue in their focal area, gether data, and
develop their own simulation.

Develop 3 topographical map for this activity, Bring in
real expert witnesses; try to balance with experts from both
sides of the jssue,

{adapted from PROJECT WILD)
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PERSONAL DATA CARD
Daveloper - David or Debra Davis

You are a wealthy developer in the area and want to buy
the land outright. You will make a good profit if the housing
needed for the auto plant employees is built. You have a
reputation for building prefabricated houses and paying very
little attention to landscaping details and construction site
cleap-up.

PERSONAL DATA CARD
President of Chamber of Commerce - Fred of Ethyl Harris

You have been president of the chamber of commerce
for years. You own a chain of carry out stores. You are
concerned about the business climate in your community.
The chamber recently hired a business consulting firm to
evaluate new business potential in Fraterville. Your profits
have been steady but not growing. You see this new auto
plant as a means to expand your business.

PERSONAL DATA CARD
Loca) Sierra Club Prasident - Oscar or Jan Sparrow

ou represent over 100 active Sierra Club members and
are director of the annual bird count competition. You have
a list of 15 rare bird species found in the Buck Creek area.
You are 37 years old and will be employed soon at ths new
auto plant,

PERSONAL DATA CARD
Hunter - Madeline or Michae) Hunter

You are a 55-year-old hunter. You have two boys, and
hunting has always been an important family activity. You
are president of the local Hunting Lodge, and the acres
proposed for development contain a prime duck hunting area.
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PERSONAL DATA CARD
Lumber Mill Gwner - Wallace or Wilma Cramer

You own a lumber mill. The wood milled is used locally
and transported throughout the state. This new subdivision
would be very good for your business.

PERSONAL DATA CARD
Resident - Tom or Mary Floyd

You are a 62-year-old living an the land proposed for the
subdivision. You have lived on this land for 45 years. Thres
generations of your family have been raised here. You raise
hay and hoas and and have a large garden out back. You live
in the middle of the area proposed for the housing
development. Because of 2 gambling debt, however, Daniel
Caldwe!l holds the title to your land and could sell your land
right cut from under you for development.

PERSONAL DATA CARD
Realtar - John or Jamie Knox (County Commissioner)

You started your business in Fraterville two years ago.
Your business is doing well, but your real estate company is
not developind this property. You have some ouestion
regarding the credibility of the developer, but you ge:erally
are in favor of development.

PERSONAL DATA CARD
Marchant - Mainard or Maxine Hull (County Commissioner)

You are 46 years old and own a hardware store. 'you are
also @ duck huntar. You would like to sell hardware to all the
new home owners, but don't want to have to drive long
distances to find a new duck hunting area,
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PERSDNAL DATA CARD
farmer (County Commissioner)

Farmer - Fred or Francine

You are the third generation to farm your land. You are
proud to tell people that your grandfather was one of the
first to settle in Fraterville. Your spread covers 1,200 acres
and you have grazing rights to surrocunding U.S. Forest
Service land. You resent change of any sort and, although
you are involved in community affairs, you resent individuals
moving into the area who do not share your values. Last
winter 3-wheelers came onto the property and destroyed
some your crops. Your land would not he rezoned, but the
development is adjacent to your praperty.

PERSONAL DATA CARD
Minister - Rev. Michael Martin (County Commissioner)

You have been pastor of the Farmton Community Church
for fifteen years, and you are respected in the community.
You have been on the county commission for many years, but
you ere hesitant to become involved in controversial issues
because members of your congregation support both sides of
the issue. You enjoy hunting, fishing, and bird-watching.
Your wife is an active member of the Sietra Club.

PERSDNAL DATA CARD
Banker - Edward or Jean Murphy (County Commissioner)

You are a 35 year old banker. You want to finance new
home loans. You are currently president of the Small
Business Association and support the rezoning issue.

PERSDNAL DATA CARD
Land Owner - Sherrie or Daniel Caldwell

You are a 63-year-old retired business person. You want
to sell your land and move to Florida. You own 25 acres of
forested land south of town. This land will net a good cash
retorn if it is rezoned for the subdivision.
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Let's Build Another Parking Lot

OBJECTIVES:

The students will identify environmental problems
associated  with  land  development. See WILDLIFE
RESQURCES matrix for background information.

MATERIALS:

green and blug paper

classroom desks

tables and chairs

5 or 6 large bad sheets or blankets

PREPARATION:

Wildlife habitat s being lost. Wherever an area of land
is being paved for a shopping center, divided into lots and
excavated for buildings, or plowed to grow crops, many
animals lose their homes and, frequently, their sources of
food and water. Removing plant material can eliminate the
food supply for small animals, resulting in their death or
forced relacation to another area. When these animals are
gone. animals which feed on them disappear. Removing any
link In the food chain can have far reaching effects. Even

animals that simply cannot tolerate human activities may
disappear.

Students can chserve this phenor_nenon near their homes
and schools. This process is happening in large, as well as
smal) ecosystems all over tha earth.
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Review with the students the elements necessary for a
habitat, After discussion, tell the students that in this
activity they will be simulating wildlife in its habitat.

PROCEDURE:

Divide the students into four groups: vegatation (trees,
grass, etc.), herbivores (animals that eat plants), carnivores
(animals that eat animals) and land davelopers. The amount
of vegetation may vary, but try to establish proportions
similar to the following:

2 - land davelopers
5 ~ carnivopes
% ~ herbivores
12 - trees ar bushes

Establish a large area in the classroom or cutside that
can be used to simulate the wildlife habitat area before
development. The “land developers™ are to remain on the
sidalines at this time, simply observing the undeveloped land
and its wildlife inhabitants. Land developers might also meat
on their own nearby, to make plans for development. In fact,
they might make thair entrance rather suddenly, once the
wildlife habitat hag been established to simulate the arrival
of heavy construction equipment.

Provide veget ation with:

], ten green strips of paper to qive to herbivares as
food; and

2. one piece of blue construction paper to represent

water,
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Pravide each herbivore with;
|, two desks or chairs to use as "shelter”;
2, one piece of blue construction paper to represent
water: and
3, soma of the vegetation portrayed by students,

Provide each carnivore with:
1. one desk or chair to use as a shelter;
2. space equivalent to that used by three herbivores;
and
5. one piece of blue construction paper to represent
water,

Ask the vegatation to arrange themselves in the space to
represent a habitat and place their water at their feot, They
cannot move unless they are eaten or developers remove
them. They are eaten when herbivares take all ten green
strips, Once the vegetation hag arrangad themselves: have
each herbivore to establish their shelters and place their blue
strlp as a water source. Then have them take some green
strips from the vegetation for food, Then ask the camnivores
to move into the area to establish their shelter and water
sources, keeping an eye on the other herbivores as possible
food sources. For added interest, suggest that students
identify what particular kind of animal they are and role-play
its characteristics, allow about 10 minutes for this phase.
Allow the students time to consider their relationship to
other elements in toe environment, Make it a game and have
herbivores eating plants and carnivores eating herbivores.
"Eaten” players must go to the sidelines and watch, Make
sure the water strips are left in place, When an herbivore
gats a plant, the herbivore takes the areen strips, When the
carnivore eats the herbivore, it then takes the green strips.

After this, it is time for the land developers to enter the
picture. These land developers have been given Lhe
opportunity to create a housing and shopping area. (They
may use from 3 to 7 minutes to construct their development,
explaining their actions as they take them.) They are
restricted however Lo @ space equivalent to that used by
three herbivores. The land developers may use the sheets and
blankets to build their development. They may remove trees
reprasented by the students (without physically hurting the
studants), shelter (represented by desks). food, and water.
Have the developers gather the green and blye strips from
the displaced vegetation, herbivores, and carnivores.

Once they have constructed their development. count
the vegetation, herbivores, and carnivores lost. Look at the
blue strips. How has development affected the water
sources? Hpw did development affect the vegetation?
Herbivores? Carnivores? Would or did any animals left die?
From what causes? Could the developers have done anything
differently tp change the consequences? Ask the students to
consider and discuss what seemed realistic about the activity
and what did not,

FOLLOW-THROLGH:

Visit an area in your community proposed for
development. Look carefully at the area. Inventory its
resources and then using what was Jearned from this activity,
predict the consequences of the proposed development.

Ask the question: Why are some areas more suitable for
development than others? What criteria should be used when
selacting an area for development?

(adapted from PROJECT WILD)
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A Little Becomes A Lot

OBJECTIVES:

(1) Students will describe ways in which pesticides enter
the food chain. (2) Students will explain the passible affects
of pesticides on raptors {birds of prey) See WILDLIFE
RESOURCES matrix for backaround information,
MATERIALS:
small brown paper bags (sandwich size)
paper strips () cm wide by 5 cm long, two thirds

white and one third colored)
red, white, and blue cloth strips for arm bands

PREPARATION:

Develop the concept of the food chain by providing the
definition and an example such as:

RAPTORS ----- FODENTS ----- INSECTS ----- PLANTS
eat gat eat

PROCEDURE:

Divide the students approximately as follows:

1 raptar (hawk) red
4 rodents white
18 insects blue
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Label each student with a colored arm band as indicated
above,

Randomly distribute the food items {paper strips) in a
defined environment. This could be a gym floor or the
classroom.

Begin the simulation by allowing the insects to feed.
Ech ingect will use a papet bag to collect the paper strips
(food), When the insect is eaten, it may return to the table
and ¢ollect another brown paper bag and begin eating again

After about @ minute allow the rodents to begin fzeding.
The rodents can eat insects by touching the them and saying
"I am a rodent!” The rodent then takes the insect’s bag of
paper strips. (Students might find it more fun to take on a
specific identity like a grasshopper, shrew, eagle, or o
forth,) After another minute nhava the raptors start feeding
"Let me have your bags!” shouts the raptor, The radant then
hands its bag or bags to the raptor. Raptars may begin eating
insects too.

Let the simulation continue for about 5 minutes,




Put up a newsprint with the following headings:

ANIMAL NUMBER OF AVERAGE AMOUNT
COLORED PIECES IN ONE INDIVIDUAL

RAPTORS divided by | =

RODENTS divided by & =

INSECTS divided by 18 =

Have the raptor count the number of colored pieces of
paper in the paper sacks he/she collected. Write the number
in the left column of the table and alsa the right column
(since there is only one raptor). Have the rodents count the
number of colared pieces of paper in their sacks when the
simulation stopped, Write this number in the Jeft column and
then divide by the total number of rodents with food (4) to
ohtain the average amount of olored paper per rodent,

Also have the insects count the colared papers that they
just collected. Write the tatal in the left column and divide
by the number of insects (18) to come up with the average
per insect. Ask all individuals to remember how many pieces
of colared paper they had callected.

Examine the data on the table. Which animal has the
highest number of colored pieces (average)? Why is this
called “biological magnification"? Ask a student to recall
what he or she observed during the simulation. About how
many insects did each rodent eat? Is this like in nature?
About how many rodents did the raptor eat? Is this
comparable to nature? Can a student explain why the raptor
has more colored pieces?

The colored pieces rspresent pasticide. Inform the
students that "pesticide” is represented by the colored papar
and the white paper is reqular food. In nature, this pesticide
was sprayed anto the crop in order to prevent a lot of damage
by the insects, This particular pesticide is one that is
poisonous, accumulates in food chains, and stays in the
environment for a long time,

All of the insects that were not eaten by rodents may
now be considered dead if there is any pesticide--colored
paper--in their food bags.

Any rodents for which half or mare of their food supply
was multi-colored would also be considered dead,

The hawk will nat die at this time: however, it has
accumulated 50 much of the pesticide that the egg shells
produced by it and its mate during the nesting season will not
hatch successfully,

Talk further with the students about what they saw and
experienced in this simulation. Ask how food chains seem to
work, and how toxic substances can enter the food chain and
the variety of results. Mention that sick rodents are easier
to catch than healthy ones, and so the amount of pesticide
the raptor eats will be even higher from eating rodents with
more pesticide.

Ask students for cxamples beyond those of the
insect-rodent-raptor example that might be affected by
pesticide.

FOLLOW-THROUGH:

Make an example of a food chain with humans as the
final consumer. Show how toxic chemical can enter the
chain. Regearch some banned substances: see factsheet % in
the Air Resources Sectian.

{adapted fram PRGIECT WILD)
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Game Game

OBJECTIVES:

{1} In this simulation, students will make hypothetical
decisions about wildlife management, specifically carrying
capacity. (2) Students will identify at least four factors
which can affect the size of a wildlife population. See
WILDLIFE RESOURCES matrix for background information.

MATERIALS:

paper and pencils
stiff paper to make condition cards

ore die per group
newsprint

PREPARATION:

Prepare the 65 game cards called "Condition Cards.”
Discuss how the game is played after reading through this
preparation section, Each team will be composad of no more
than four players. Select teams with each having one
decision maker and 2 or 3 naturalists/statisticians.

Have the decision makers from each team sit at a table
together. They will role a die for their team after each
condition card js read and also make final decisions relating
to the condition cards. The naturalists/statisticians have
several jobs. They must post, in plain sight, the size of the
team's herd of deer, To do this, they must accurately
calculate the percentage change in their herd after each
turn, based upon the condition card and the role of the die by

Wi-135

their decision maker. They should alse check the accuracy of
ths othar teams naturalists/statisticians, and if they should
detect an error in another team's herd size. that team with
the error must roll the die and then multiply by 5 to receive
that many angry letiers from citizens for their mishandling
of information.

The object of the qame: The cartying capacity of the
habitat is 100 animals; sach team begins with 100 deer.

The game will continue for 30 turnss the monitor who
draws the condition cards should keep track of the number of
turns (about 30 minutes), IMPORTANT: If at any time a
team's herd becomes Jess than 2 or mare than 200, that team
must drop out of the game,

Since most wildlife mariagers have to be sensitive to the
public, a lot of unfavorable criticism can be a factor
affecting the success of a Wildlife Management Team. For
example, hunting is sometimes a controversial issue. In this
game, letters, both for and against hunting, are the result. A
team will also be disqualified if thas team receives more than
200 Ietters,

After the 30th turn {representing 30 years). the team
clossst to 100 deer in its herd wins, (The number of letters is
not important unless it exceeds 200.)

PROCEDURE:

Allow decision makers to sit together at a table. The
teacher may serve as tne game monitor. The other members
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of the team are gathered behind their decision maker with
newsprint or chalkboard ready to calculate. The monitor
shuffles the cards, draws the first condition card, and reads
it. The decision makers should act an it by rolling the die or
making a decision or both. The naturalists/statistizians
should quickly calculate the new herd size and write it on
their newsprint far all ta see. Some checking of the math of
other groups should also eccur.

The monitor should draw the second card and the teams
should act upon it. Cantinue until 3C cards have been drawn.
Any teams exceeding the limits are disqualified.

After the 30th tum, determine the winner.

Wrap up the activity with a class discussion. Include

such topics as:

I, Is wildlife management necessary?

2. What kinds of management work best? Describe
yOur T8asons,

5. Did this 9am# sgem realistic?

4. Are there other reasonable ways for controlling
population size in apder not to exceed the carrying
capacity of a diven habitat besides hunting?

5 What are some ways that habilat can be
improved?

Summarize the activity.

(adapted from PROJECT WILD)

FOLLOW-THROUGH:

invite 2 game warden to talk to the class about
gxperiences on the job. Many of your students might hunt ar
be interested in animals. They may want to meet local
wardens to find out what their job is and how they respand to
public pressure.

(After playing the game once, students may experiment with

makin&dditional cards.)
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(Make 5)

(Make 10)

{Mawe 10}

(Make 5)

{Make 5)

(Make 5)

Population Card
"This has been an excellent reproduction year,

Increase yaur herd by the percentage equal to
five times your roll."

Population Card

"This has been an poor reproduction year
Increase your herd by two times your roll.”

Habitat Change Card

(a natural factor, i.e., trees planted,
a pond created) has improved habitat in your
area and has increesed the carrying capacity by
the number of animals equal to three times your
rall.”

Habitat Change Card

(a people-made factor, i.e., a fence
put around area, salt blocks or food put out) has
improved habitat in your area, Increase your
herd by the percentade equal to yaur roll.”

Weather Card

" (Le., flaods, drought} has had 2
serious negative impact on the survival of the
herd. Decrease your herd by the percentage
equal ta your roll.”

Weather Card
y {1.e., longer growing season) has had
a dramatic positive impact on the survival of the
herd. Increase your herd by the percentage
equal to yaur roll.*
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{Maka 5}

(Make 10)

(Make 10)

Pollution Card

"Toxic substances in food and water supplies
have had serious impact on the survival of the
herd. Decrease herd by five times your roll,”

Habitat Change Card

" (students specify what) has
occurred, dastroying critical habitat, Cecrease
herd by three times your roll."

Hurting Card

"A request for a hunting program has been
made. Do you wish to allow hunting in your area?

If yes-~decrease your herd by the number equal
to ten times your roll, and register the number
of anti-hunting letters received equal to ten
times your roll,

If no--Record ten times the number rolled as the

number of pro~hunting lstters receivad, There is
no change in herd size.”
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Snag Tree Comer

DBJECTIVES:

The students will create a madel of forest habitat. See
WILOLIFE RESOURCES matrix for background information.

MATERIALS:

part of a snag tree or fallen log (can also be papler
rache over chicken wire) natural materials (leaves,
sticks, dried flowers, grass, lichens)

papier mache and other materials

butcher paper

tape

paints

PREPARATION:

After reading the factsheet for this activity, visit a local
habitat looking for signs of nasting wildlife. This could be
combined with the activity *NOTHING SUCCEEDS LIKE
SUCCESSION IL" Take along plastic garbage bags for
collecting materizls, Collect grasses, lichens, leaves, and
sticks to yse in the snaq tres comer. Look for a fallen tres
that could be used as the snaq tree, Be sure to get
permission to remove materials from the forest. This
activity is a class project to make a “"natural” corner in your
classroom, Place the materials in direct sunshine to drive
away any insects. Spray if necessary to prevent infestation
of your classroom.
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PROCEDURE:

MHang butcher papar from floor to ceiling in one corner of
your classroom. Ask students to design, draw. and paint a
forest scene on the paper. Set up the snaq tree in the corner
and add natural materials collected from the forest. Prepare
models of wildlife. Also, draw pictures on the mural of
wildlife you would expect to find in this habitat.

Ask students to research and prepare oral reports on
animals that may be found in your local area. What does the
animal eat? What sort of home does the animal have? Is it
rare or abundant? Can it live near humans or must it have
"wild"” lands to survive?

FOLLOW-THROUGH:

Invite local citizens interested in the out-of-doors to
attend the presentations. Some may have slide shows,
photographs, or live animals they can bring along to show to
the class. Also, some of your students might be interested in
joining local wildlife clubs.
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Here Today, Here Tomorow

DBIECTIVES:

The students will identify endangered species in the
Tennessee Valley region and develop posters to create public
awareness, See WILDLIFE RESOURCES matrix for
backqround information.

MATERIALS:

poster hoards
falt crayons

PREPARATION:

Since 1600, approximately 300 species of wildlife have
become extinct, either directly cr indirectly as a result of
fuman activities, In 1980, the US. Oepartment of the
Interior listed 276 plants and animals in the United States as
being endangered. Some experts predict that the loss of
species will increase from one species per year worldwide to
100 species per year by the end of this century.

Although extinction s a natural process, human
acfivities in the environment have caused a dramatic
increase in its rate. Loss of habitat as a result of human
activity is considered to be the most significant cause of
species extermination.
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A list of endangered species js available from:

Director, Office Of Endangered Species
LL.S. Fish And Wildlife Service

U5, Department Of Interior
Washington, D.C, 20204

PROCEDURE:

Discuss the definitions of threatened. endangersd, rars,
and extinct as used in wildlife conservation,

Divide the students into several committees. Have one
committee contact your state conservation agency ta ask for
lists of plants and animals which are classified endangered,
critically endangered. threatened, rare, and extinct. Also ask
for the reasons for these classifications. Other committees
should write the U.5. Dept, of Interior, the National Wildiife
Federation, the National Audubon Society, and Tennessee
Valley Authority for information available about speciss and
habitats of concern in your area.

Ask a committee to arganize the information in poster
form to display before the class.

Ask each student to identify a plant or animal he/she
want to learn more about. Sponsar a class contest where
students create posters hanoting endangered species. Display
the posters in your school,
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FOLLOW-THROUGH:

Display the posters from this activity in your local
community.

Discussion. What will be the consequences of the
disappearance of a species? What are the trade-offs
involved? What alternatives are available?

Explore tow cultural extinction affects us, like the loss
of traditional languages and native peoples.

Have students read and discuss the Dr. Seuss book The
Lorax. Ask students to develop their own story about ,
extinction of species. Bald Eagle




Bird Watching

OBJECTIVES:

The students will chserve active bird nests and collect
field data. See WILDLIFE RESOURCES matriy for
background information,

MATERIALS:

field trip in the local community
bird nesting area

field note book

watch

field glasses (optional)

PREPARATION:

Contact the National Audubon Society for information
about the hatching season for different birds in your area.
Perhaps a representative will come to your class and
accompany the class on the field trip,

This activity should emphasize how a naturalist collects
field data through long and tedious observations in the field.

Provide a bird identification book from the library for
older students,

021
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PROCEDURE:

Walk through the area as a group identifying sites where
birds are nesting.

Allow the class to work in pairs. Disperse within an
area. Be sure to pre-arrange a time and place for returning.

Pairs of students may be assigned to each nesting site.
The students should find a place where they can watch the
nest without disturbing the birds. When you are sure the eggs
have hatched, watch the nest for a 30-minute period. Count
the number of times the adult birds visit the nest during that
period of time. You can be fairly sure the birds are carrying
at least one insect of some kind. Keep records of the number
of trips made.

In the class, discuss what the students observed. How
did the students feel? Would this be a job that some students
would like to do as adults?

Calculate the number of insects taken by the birds.

X2X =
number of hours of numbers of
trips in daylight insects
30 mins. eaten/day

This number is an estimate of the total number of
insects each pair of birds destroys in a day. Is it more or less
than you expected?

FOLLOW-THROUGH:

Identify several bird species and research these. Which
prefer insects? Seeds? Popcorn in the park? Ask a local
member of a birdwatching club to speak to your class about
bird watching as a hobby.
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1000mm Hike

OBJECTIVES:

{1) The students will observe the smallest members of
their environment, (2) The students will become aware Of
the great diversity of habitat found in nature, See WILDLIFE

RESQURCES matrix for background infarmation.

MATERIALS:

magnifying lens
i~meter piece of string
diverse outdoor site

PREPARATICN:

Students will observe some small living things like grass,
fungh, and insects that occur in their area. Provide the
comman names of common living things they will find so the
students will have a "vocabulary® with which to discuss these
creatures later. For instance, the student should be able to
say, " saw 3 grasshoppers. 25 houssflies, 3 different
MOSSes..."

PROCEDURE:

Provide each student with a 1000-mm piece of string and
a hand lens. Move the class outside to a diverse site, This
can include a wooded area, stream, tall grass, or any area
where “nature® is allowed to take its course. The mare
"natural® the better.
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Have each student stretch out hisfher string in an
interesting looking area, then have students use the string as
a path. They will begin at one end and procead to the other,
using a lens to carefully observe the ground and area as they
0. Ask the students to record the various living things they
50¢ on their "hike."

Now ask students to move to a maintained site like a
mowed lawn or a parking lot and repeat the 1000-mm hike as
befare. Record their observations

Ask several students to present their lists. Which area
has the greatest variety of living things? What does diversity
mean? Which items in the lists can be used as food by other
living things? What does the statement “Nature tends
towards diversity” mean?

FOLLOW-THROUGH:

In the Gulf of Mexico, junk cars have been dropped into
the water to create an “artificial reef™ to increase the
diversity and provide a home for many different maring
species.
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Consider how you might be able to increase the diversity
of the two areas that you visited in this activity so that more
living things can find a home. Which animals would you want
to have nearby? Ask a wildlife manager to visit the class and
explain how he/she improves habitats to increase the
populations of certain types of animals,
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Hide Out

OBJECTIVES:

The students wilt (1) learn how wildlife have adapted in
nature, (2) how they are continuing to adapt to chany..
conditions, and {3) why certain species become extinct
because they fail to adapt to changing conditions. See
WILDLIFE RESOURCES matrix for background infarmation.

MATERIALS:

newspaper

sCissors

white plain paper

handout for each group (included in activity)
watch with a second hand

PREPARATION:

Wildlife is highly adapted to live successfully in nature.
These adaptations may include coloration, shape and size,
behaviar, and speed. If we modify the environment so that it
is different, these living things may no longer "fit in."

The question is--What value should be placed on our
wildlife resources?

PROCEDURE:

Divide the class into groups of four students each. Each
group should cut 50 squares about 12 to 15 mm in size from
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the newspaper to represent wildlife. Spread a sheet of the
newspaper on a table or the floor and distributa the squares
on this sheet. In section | of the handout, record the
positions of the squares by placing dots gn the handout to
represent the position of the wildlife on the newspaper. Are
the wildlife sasy to see?

Select one student to be a predator. Flace the predator
with his back to the newspaper. When a time keeper says
start, the predator should tum around, face the newspaper,
and begin to pick up the wildlife squares one at a time with
ong hand only until the timer says stop. The timer should
allow the predator to hunt exactly 10 seconds.

In section 2 of the handout, recard the positions of the
remaining squares as you did in section 1. What percentage
of the wildlife squares were taken in 10 seconds? {Divide
total number by number taken.)

Now bring in the bulldozers and change the environment
by placing sheets of plain white paper over one-half of the
newspaper. Redistribute the 50 wildlife squares onto this
changed environment. Is it easier to see the wildlife against
the plain paper or against the newspaper? Why?

Have the predator hunt for 10 seconds as befare. In
section 3 of the handout indicate the Iocation of the plain
paper and place dots to show positions of the remaining
wildlife. What percentage of the wildlife squares were taken
in 10 seconds in this changed environment? Were more taken
from plain paper or from newspaper? Why?
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Replace all 50 wildlife squares and have the predator
hunt again, this time for 20 seconds. Record the results in
section 4 of the handout. Which enviranment was more

nearly depleted of wildlife squares, plain paper or
newspaper?

Discussion. As we develop land, we reduce the natural
diversity. What happens to the wildlife there? Why can't the
wildlife just stay there in these new conditions? Why don't
we {Ind deer in cities? Is it possible ta "develop” land and at
the same time increase the diversity of the habitat? How
can this be.done? How much will it cost?

FOLLOW-THROUGH:

Take a field trip to find natural examples of adaptation.
Collect and display photographs of examples of species that
blend in with their environment, or that have specifically
adapted to a particular environment. Under each picture

explain why. Post your photographs on the class bulletin
board.

035




SECTION |

SECTION 3

SECTION 2
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SECTION 4
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Pop Bottle Dird Feeders

OBJECTIVES:

The student will construct bird feeders to increase the
available food for birds in their area. See WILDLIFE
RESOURCES matrix for background information.

MATERIALS:

three 2-liter pop bottles

7 inch dessert topping lid

baby food jar lid

all-weather rubber sealant

B inches of wire or monofilament fishing line
small nail

metal screw or wood Screw

coping saw and hobby knife

PREPARATION:

Increasing the numbers of beneficia! birds can have a
positive effect on the environment. The U.S. Fish and
wildiife Divector has said, "These bird feeders provide a3
window on the warld that's quick and inexpensive.”

What types of bird feed attract what types of birds? A
report 18 available for §2.75 entitled "Relative Attractiveness
of Different Foods at Wildlife Bird Feeders.” For a copy,
send & check or maney order to Superintendent of
Oocuments, U.S. Government Printing Office, Washinaton,
D.C. 20402. Request stock number 024-101-00587-4 and
include the title.
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PROCEOURE:

Obtain a clean bottle and soak off its fabel. Remove
the plastic base.

With a coping saw, cut vertically through a second
bottla's mouth down to where the neck "collar™ bagins.
Make a second cut that meets slightly above the collar;
discard the piece you cut out.

Cut the remaining section of the neck and collar from
the bottls; leave at Jeast a 1-inch flange of plastic
beneath the collar (see diagram). This spout will serve
as a feeding hole. The half-round threaded partion will
stick inside the bottle to keep seed fyom falling out.

Repeat steps 2 and 3 to make a second spout.

Cut two 1-inch-diameter holes opposite each other on
the sides of the first bottle. The top of each hole
should be at the same height as the top of the plastic
base that you removed earlier.

Apply sealant around each spaut {sbout the callar).
Insert the two spouts in the holes, fiange end outwards.
The collar and sealant will farm a watertight "gasket.”
Secure with 2 rubber band yntil dry.

Using the small nail, make & small hole in the bottoim of

the bottle in the center of the baby food lid and in the
dessert topping lid.
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8. Using a screw, attach the two lids to the bottom of the
bottle, with the baby food lid on the bottom. The
topping lid forms a perch that the baby food lid holds
steady.

9. Punch two small paralle] holes in the bottle cap. String
wire or fishing line through the holes and tie into a laop.

10.  Fili the bottle with sunflower seeds and hang it up.

THISTLE SEED FEEDER

FOLLOW-THROUGH:

Try making the thistle-ssed feeder shown in the
diagram. Experiment with other styles. Consider the type of
seed and the type of perch for the birds.

(Adapted from the U.S. Fish and Wildlife Service)

SUNFLOWER SEED FEEDER
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Mind Mapping

OBJECTIVES:

The student will develop natetaking ability and text
review skills by taking notes from the factsheet "Urban
Wildlife" See WILDLIFE RESOURCES matrix for
background information.

MATERIALS:

copies of handout (reverse side)
copies of factsheet 2

newsprint

felt crayons

PREPARATION:

In this activity, students will learn a new way 10 take
and review nates, This technique is based tpon current
studies of memory and the concept of left-brain/right-brain
learning. It is a powerful way to organize materials to be
learnad by allowing students to immediately see new
relationships between ideas and to record this information in
a semi-pictorial way for Jater easy recall.

Basically, you beiin by writing the central tapic in the
middle of the paper. Then, place topics in boxes out fram the
center for each paragraph. Add a few key words, statistics,
or descriptors to sach of these, Try to draw a very simple
picture far aach but this is not essential,
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immediately after finishing the notetaking, review the
diagram for 5 minutes. This is very important. A day Jater
spend another 5 to 10 minutes Teviewing the diagram.
Repeat the next day, and finally use the diagram as a review
davica for the test. See the example provided in this activity.

PROCEDURE:

Supply the students with the handout of the mind-map
and provide access to factsheet 2 "Urban Wildlifa.," Ask the
students ta read the facshaat and to develop a mind-map by
writing. When the studerts have finished, place students into
groups of five or six, Ask the group to compile their
mind-maps into ona and write this one an newsprint.

Display newsprints ad allow students 5 minutes to Jook
at the mind-maps fr<in the other groups. Which mind-map
does the class like ! :st? Why? ‘Which is easier to read and
review?

If you were given any one of these ta use while taking a
test, which would you choose? Why?

Cn 3 mind-map, choose any two topics opposite each
other and see how they relate to each other. For example:
MNuisance or Benefit--Urban Environment, by comparing
these two, | would make a list of the animals that are
beneficial and a list of those that are a nuisance. 1 would
also consider those animals which add property value,
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FOLLOW-THROUGH:

Make mind-maps of other factsheets. Remember that,
for some people, this is an effective way to take notes and to
remember them. Other people have different learning styles
and do best with strictly sequential notetaking.

Ask students interested in psychology to research

popular magazines for articles on left-brain/right-brain
thinking and present this to the class.
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Wildlife Resources Glossary

Cavitias - Holes in dead or dying trees used by wildlife
as sites for nesting, rearing young, and protective cover.

Clearcutting - The Temoval of an entire stand or area
of trees,

Carnivors - Organism that eats animals.

Consumer - Organism that Lives off gthers. Usuatly
divided into three groups: primary consumers or
herbivores, secondary consumers of carnivores, and
mircoconsumers or decompasers.

Den t;  (snaq trees) - Trees which are considered
undesirable for Jumber or other wood products which
are used by cavity dwelling or nesting wiidlife.

Deer harvests - The intentional and regulated hunting
of deer by the public Lo manage populations and provide
a recreational opportunity.

Ecosystem - All 1iving things and their environments, in
an area of any size, linked together by the flow of
enargy and nutrients,

Ecology - The study of the relations of living things to
o2 ancther and to their environment.

Edge effect - An area where two types of vegetation

come together. Animals tend to concentrate at these
areas because of a diversity of food and shelter.
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10,

1.

12.

Endangered species - A species which is in danger of
extinction throughout all or a significant part of its

range.

Exploitation - To take advantage of a resource selfishly
and unethically. Hunting or trapping without regard to
the type of number of animals taken. Termed "Market
Hunting"® prior to the establishment of hunting laws and
requlations.

Girdling - Intentional stripping or gnawing of a section
of bark around the trunk of a tree or shrub to kill the
plant,

Habitat - A space, area, or type of environment that
includes water, food, and shelter that an animal needs
to survive and reproduce.

Hacking - Keep young birds of prey in their natural
environment in an enclosed feading rack and then
rejeasing them with the hope they will return to that
site to nest and reproduce.

Herbivore - An organism that feeds on plants.
Insectivaraus - A plant or animal that eats insects.

Migrataty - Birds o ather animals which make annual
or seasonal movaments to other geographical locatians.
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19,

20

21,

22,

23

24,

Niche - A special place in a community occupied by a
certain organism. The role of an organism in its
community or habitat.

Producer - Green plants that make organic compounds
from inorganic substances.

Raptors - Birds which are predatory, (hawks. owls, and
eaqgles) that prey upon other animals {mice, songbirds,
and fish).

Refuge - A place for birds and other animals which
provides food, shelter, and protection from hunters.

Succassion - The orderly, gradual and continuous
replacement of one kind of plant community by
another; the progressive change in plant and animal life
over time.

Threatened species - A species that is likely to become
endangered within the foreseeable future if measures
are not taken to prevent it.

watershed - A defined region draining into a stream,
lake, river, or system of rivers. The drainage is due to
the slope from ridges causing water to fiow downward.
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“TVA stimulates the regional sconomy
by helping communities, industries, and
businesses solve their problems by
making the best use of their resources.” r

- Benchmark Report
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{. Overview

On May 18, 1933, President Franklin D. Roosevelt signed
into law the legislation that created the Temnessee Valley
Authority (TVA),  Although the whole nation was
experiencing & terrible depression during that pericd. the
worst conditions existed in the Tenneisee Valley. In an area
that had once been rich in natural resources, poor farming
practices had caused ercsion of productive tepsoil.
Irresponsible logaing practices had nearly ruined the Vallay's
farests, and the raging Tennessee River brought devastating
floods. The people of the region suffered from poverty,
disease, illiteracy, and lack of hope for a better future.

The creation of the Tennessee Valley Authority was a
bold experiment in government. Its mission was to plan for
"the proper use. conservation and development of the natural
resources Of the Tennessee River drainade basin and its
adjoining territory for the general social and economic
welfare of the nation.” TVA was to be an experiment that
would turn the Valley into a national lsboratory,
demonstrating new technology and putting into practice some
largely unproven theories about the use of natural resources.

The idea for TVA came from many different sources.
The government alrcady owned a large complex of idle
chemical plants and a hydroelectric dam at Myscle Shoals,
Alabama, which could be used to make fertilizers and tg
produce electricity. Also under comsideration were proposals
to develop a whole system of dams and Jakes on the
Ternessee River to control destructive floods, creaste a
year-round waterway for river transportation, and provide a
targe new supply of hydrostectric power.

As the reservoirs were being built, TVA began
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experiments to restore land that had been damaged from
improper farming, logging, and mining techrigues. Farmers
were invited to participate in agricultural experiments on
their own land, while TVA developed and distributed better
fertilizers. The agency also helped shaw how a region could
replenish its forests and reduce erosion by growing and
planting trge seedlings.

Prior to TVA's creation in 1933, the cost of elestricity
was out of the reach of most peaple. Using low-cost power
praduced at hydroelectric dams, TVA cut the price of
electricity in half and helped make it available to remote
rural areas for the first time. Later, the agency turned to
coal-fired and then nuclear plants to meet the reqgion's power
requirements. Today, TVA promates energy conservation as
an additional way to satisfy demand for electricity.

Of the many responsibilities assigned to TVA by
Congress, the broadest has been to aid the economic
development of the region. Over the years, the results of
developing the river system, inexpensive electricity, a
navigable waterway, and flood-free riverfront industrial sites
have contributed significantly to the ecanomic advancement
of the Valley. Improved fertilizers and farming practices
have als0 added to the Valley's economic health by increasing
agricultural productivity and profitability, Improvement of
the region's forests has encouraged wond-product and
recreation industries.

TVA has worked closely with Valley states and
communities to help develop projects tailored to meet local
needs. By offering technical advice and assistance, the
agency helps strengthen local economies with 3 minimum
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investment of TVA time and money.

The cumulative effect of these and other programs has
helped raise Valley per capita income from 46 percent of the
national average in 1933 to 77 percent today.

in the decades following passage of the TVA Act. the
agency has tried to achieve a delicate balance between
development and conservation. It has nat always been easy.
Today the challengas that face the agency and the world are
different from and more complex than those of the 1930s and
1940s. In response to these challenges, TVA has stepped up
efforts to promote energy conservation and use of renewable
energy resources, protect air and water quality, heal
damaged lands. improve wildlife habitats. and encourage
responsible use af the earth’s limited resources.
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On May 17, 1933, Congress passed the legislation to
create the Tennessee Valley Authority (TVA) and on May 18,
President Roosevelt signed the TVA Act into law. Many
Valley residents were not fully aware of the profound effect
this new agency wuuld have on their land, their economy, and
their lives.

Although ideas about the possible functions of TVA came
from many sources, the original concept came into being due
to a practical issue: what should the government do with
some of its idle facilities? During the 1920s, members of
Congress were dgbating what to do with a large gavernment
complex of idle chemical plants and a hydroelectric dam at
Muscle Shoals, Alabama. These facilities had been built
durlng World War I to produce nitrates needed to make
explosives. After the war, the government no longer needed
them for that purposz, hut the nitrate plants could easily be
converted to make fertilizers for farmers and the dam could
produce electricity.

Some people thought the government should operate the
facilities itself, while others thought the government should
sell them to private companies. Resolution of this issue was
difficult and took more than & decade to reach.

One man who was very determined to use the facilities
for the public good was Senator George W. Norris of
Nebraska. Norris, Chairman of the Senate Agriculture and
Forestry Committse, was eventually known as the founder of
TVA, As Semator Norris and others discussed the
possibilities, an idea emerged to develop a regional
development program (TVA) that would improve the quality
of life in the Tennesses Vallsy region and serve as a model to
the nation. [t was a controversial idea, involving a whole new
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approach to regional neads.

Enginesring studies in the 1920s showed the Tennessse
River could be developed with a whole system of dams and
lakes to contral destructive floods, create a year-round
waterway for river transportation, and provide a large new
supply of hydroelactric power. Some congressional leadars
also saw the potential for making better use of the land as
well, through fertilizer research, agricultural programs, and
forestry development. Such programs were to promote
conservation of the region's eroded farmlands and over-cut
and over-burned forests, and Lo create jobs in business and
industry.

In 1933, average personal income in the Valley was less
than half of the national average, even though the depression
had dropped income levels everywhere. Health and
educational levels wers also low in the region, reflecting the
low income. Two-thirds of the region's jobs were in
agriculture, yet many farms had lost their productive topsoil
through poor agricultural methods. Only three farms in one
hundred had electricity.

Shortly after his inauguration in 1933, President
Roosevelt axpressed his support of the idea to create a
regional development agency in the Valley. In a letter to
Congress, he urged that it be "charged with the broadest duty
of planning for the proper use, conservation, and development
of the natural resources of the Temmessee River drainage
basin and its adjoining territory for the general social and
economic welfare of the nation.”

He went on to say that development of the Tennessee
River "...If envisioned in its entirety, transcends mere power
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development: it enters the wide fields of flood control, soil
erosion, reforestation, elimination from agricultural use of
marginal lands, and distribution and diversification of
industry.”




J. A Government Laboratory

When President Roosevel; signed the Tennessee Valley
Authority Act, he and other supporters hoped the new agency
would help solve economic and natural resource problems.
They also hoped TVA would demonstrate planning and
technology that could benefit other sections of the nation as
well. TVA was to be an experiment that would turn the
Tennessee Valley into a national laboratory and put into
practice some largely unproven theories about the use of
natural resources.

Within a few months of its creation, TVA started
construction of Nerris Dam, the first in a series of
multipurpose dams that would control flooding, generate
electric power, and provide relisble navigation for
commercial barge traffic.

As the Jams were being built, TVA began experiments in
search of ways to control erosion on agricuitural lands.
Warking with land-grant colleges. the agency introduced the
"Test Demonstration Farm." Across the Valley, farmers were
invited to participate in agricultural experiments involving
their own land, to leatn how to contour plow. terrace, and
grow cover corps to hold down the soil. During TVA's first
decade, many farmers were converted to the new methods.
Use of the new techniques began to heal the wounds of
ersion and to boost production. On more than 15,000
demonstration farms production multiplied threefold, TYA
developed and distributed better fertilizers for over 50
years. The agency showed the nation how a region gould
replenish its forests and reduce eroslon by growing and
planting tree seedlings.

Important as these and ofher activities were, the
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demonstration of new technologies was not TVA's only
responsibility as a national laboratory. The agency was
intended to be an experiment in government itself,

In President Roosevelt's words, it was to be "a
corporation clothad with the power of government but
possessed with the flexibility and initiative of a private
enterprise.” And unlike other government agencies such as
the Forest Service or the Corps of Engineers, which focus
attention on individual conservation and developmert
activities, TVA was diven the responsibility to consider all
the needs of the region it was to serve.

From the beginning, TVA formed partnerships with
government  agencies, educatiomal institutions, and
community groups to achieve its goals. The agency
cooperated with local power distributors to provide
glectricity, [t worked with agricultural colleges to improve
farming practices. It helped local governments attract
industry, and it sought public participation in its
decision-making procasses.

Today, TVA promotes energy conservation and renewable
energy resources in respanse to the rising dependance on
foreign fuel supplies. It has also stepped up efforts to
protect air and water quality, correct damage done to the
land by mining, improve wildlife habitats and encourage
responsible use of the earth's limited natural resources.
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4. Aqgriculture

Wnen the Tennessee Valley Authority (TVA) was created,
it inherited from the Federal Government an idle nitrate
plant in Muscle Shoals, Alabama, that had been built during
Werld War | to manufacture explesives. By the Great
Depression of the 1930s, however, this plant was no longer
needed 0 produce explosives and it was converied to a
center for agricultural research and development.

That plant, and the dam that provided its power, became
the cornerstone of TVA. Turning "swords into plowshares,”
the agency changed the wartime facility into a peacetime
center of strength, For more tham 50 years naw, this
National Fertilizer Development Center, with its
greenhouses: laboratories, and experimental plants, has
created and tested new and better ways to make and use
fertilizers.

In 1933, the Tennessee Valley's need for these fertilizers
was urgent. Most local farmers were using outdated
agricultural practices that robbed the land of necessary
nutrients, and their topsoll was washing away at alarming
rates.

Soon after TVA's creation, agency personnel met with
representatives of Valley agricultural colleges to evaluate
regional fertilizer needs. Together they decided to promate
the use of phosphate fertilizers and an array of new farming
systems.

Farmers were suspicious of the new technology at first,
but the more adventuresome agreed to try it on a
demonstration basis, In return for free TVA fertilizers, the
farmers agreed to pay transpoctation and handling costs, to
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keep records, to invite their neighbors in for organized tours,
and to adopt intensive five-year farm managament
programs. Ag the results came in, skeptics were convinced,
and whole communities volunteered as demonstration sites,

During TVA's first decade, ag-icuitural production levels
on more tran 15,000 demonstration farms tripled. Tne
grazing season for cattle was lengthened, and the land
yielded more and better crops,

These sarly programs were designed to restore soil
fartility and control erosion. Later, during the 1940s, the
emphasis of TVA's agricultural programs shifted toward
helping farmers produce more food. In the 1950s, production
practices were stressed in order to increase crop yields and
income. In the [960s, the agency helped farmers become
more commercially successful by improving farm
management.

By the mid-1970s, the Valley's farmland had shrunk by a
third, and the number of farm jobs had dropped by more than
half. Yet, during that time, average farm size grew
substantially, allowing greater efficiency, which resulted in a
dramatic increase in the average value of farm products sold
per farm. Although there were fewer farm workers, those
who remained were more than eight times more productive
than the farmers of 50 years earlier. So much progress had
been madz, in fact, that by 1976, Valley farmers sold about
$485 worth of farm products per acre compared to the
national average of $265.

X business. [t
crops, weed

Farming in the 19805 is a big and ¢
requires an emphasis on farm manageme




and pest control, and marketing as wall as improved
fertilizers. Although agricultural gains in the Tennessee
Valley have been especially dramatic, TVA-developed
fertilizers and farming practices have also been applied

successfully throughout the United States and in many
countries around the world.
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J. River Development i

The histories of the great rivers show them to be
blessings and curses, They create fertile lands and are
valuable highways for the movement of goods, but they also
rage out from their banks, destroy farms. homes, and
factories, and cause death and destruction. This paradox was
certainly characteristic of the Tennassee River before the
Tennessee Valley Authority (TVA) was created in 1933, One
of TVA's most important jobs in its early years was to
harness the power of the river.

By passing the TVA Act, the United States Congress
paved the way for the worid's first comprehensive
development of an entire river basin. It was the biggest
engineering project ever undertaken. Eventually, TVA's
pioneering effarts would create a System of muitipurpose
dams on the Tennassee River and its tributaries that would
provide a varisty of benefits,

The primary functions of TVA's hydro system are to
control floods and to provide a navigation channel along the
entire length of the Tennessee River. A third priority is to
generate electric power by relaasing water through turbines
at the dams.

To perform all these tasks, TVA built a series of high
dams on major tributaries and lower dams on the main river.
The high dams create large lakes upstream of the main river
that can be raised or |owered to meet seasonal demands. For
example, In the winter and early spring, when the threat of
flooding is qraatest, the lakes are lowered to create space to
store heavy rain. When the danger passes, this water is
released gradually through turbines in the dams to generate
electricity. In the summer, when the land is better able to
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absorb rainfall and reduce runoff into the streams, the lakes
are raised o meet recreational demands.

The main river dams create a continuous chain of lakes
from Knoxville, Tennessee, to Paducah, Kentucky. on the
lower Ohio River, These dams form a “stairway® of lakes and
locks that permits barges to overcome the 500-foot
difference in elevation between the lowlands of west
Kentucky and the foothills of east Tennmssee. Like the
tributary dams, the main river dams are equipped with
turbines and genarators to produce electricity.

Since construction of the System began in 1933, these
dams have prevented more than $2 billion in flood damage.
This streamflow control an the Tennessee River also helps
limit flooding along the Mississippi and Ohio Rivers
downstream,

The navigation channel created by the main river dams
has enabled commercial freight shippers to save about $1.3
billion by using relatively low-cost barge shipments on the
Tennessee River instead of more expensive overland routes.

Generating facilities at TVA's 29 hydroelectric dams
provide about 3.3 million kilowatts of power capacity, an
important part of the region's electric powsr supply. The
electricity produced by these dams is the cheapest available
because it does not require the purchase of such fuel as the
coal, oll, or uranium used at other generating facilities.

A vast tourism industry. unknown before the dams, has

become a substantial part of the region’s economy, providing
recreational opportunities for miilions of Americans. More
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than 100 public parks, 400 access areas and roadside parks,
scares of campgrounds, and hundreds of commercial
recreation areas now dot the shorelines of TVA lakes.

Industrial development along the Tennessee River
waterway has grown to more than $3.5 billion, providing jobs
and millions of payroll dollars to the people of the region.
These plants use the developed waterway, flood-free lands,
and electric power provided by the TVA program.

Through the years, the needs of the Tennessee Valley
have multiplied. More demands, often conflicting with one
another, are placed on the river system today than ever
before. Water supply, recreation, water quality, fisheries
enhancement, and mosquito and aquatic weed control are just
a few of the considerations operators of the reservoir system
must weigh and balance. As the Valley becomes more
developed, controlling its waters to meet the river
requirements in the TVA Act, while balancing conflicting
interests, becomes more and more difficuit.

Recreation enthusiasts, and those who live along TVA
lakes, prefer reservoir levels that are as high as passible for
as long as possible in the summer. Others ask for special
releases of water from dams to accommodate downstream
fishing or whitewater sports. On the other hand, lowering
reservoir levels helps control troublesome water weeds that
infest the lakes. Raising and lowering reservoirs at certain
times also inhibits the breeding of malaria-carrying
mosquitoes. All of these needs must be considered. At the
same time, TVA engineers must make sure that the reservoirs
have enough storage space for flood-causing rains, enough
depth for commercial navigatjon, and, when possible, enough
water for hydroelectric generation.
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6. PowerSupply

The Tennessee Valley Authority (TVA) helped bring about
changes in electric power service. When the agency was
established in 1933, slectricity was too axpansive for mast
people. Few farms in the Valley had electric service, and
homes in the cities and towns used it mostly for lighting.
Electricity became cheapar as hydroelectric dams were built,
and the price of elctricity was cut in half with the advent of
TYA. During the 1930's, demand for this cheap electricity
spread rapidly, and power lines were stretched deep inta the
countryside far the first time.

To the farmer, electricity meant more than
illumination. It thrashed grain, milked cows, and ground corn
to feed them. It refrigerated. dried, froze, and cocked food.
Electricity pumped the water, washed the clothes, and heated
the iron. The availability of cheap power created a larger
demand for electrical appliances than anyone had thought
possible.

World War Il intensified the need for even more power.
The war caused a massive acceleration in TVA's dam-building
power program, with as many as 28,000 workers involved in
12 major projects at one time. When the war ended in 1945,
TVA was generating electricity from 9 dams on the main
Tennessee River and 12 dams on tributary rivers. Its
generating capacity was then three times greater than the
total power supply of the whols region when the agency was
created in 1933. TVA had become the largest electric power
producer in the nation.

In the postwar years, economic growth and improved

living standards in the Valley soon created needs for still
mare power. In 1949, TVA began building a series of large
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steam plants to produce electricity from coal. While power
from coal was not as chaap as electricity from hydro plants,
there were large supplies of low-cost caal available in and
near the Valley region.

As TVA continued building plants to keep pace with the
growing demand far power, its total capacity to generate
electricity grew to 18 million kilowatts by the late 1960s, 14
million of that in coal-burning plants, But the price of coal
was increasing and there were other costs facing the agency.
In the coal fields: the land was scarred by strip mining, and
around the power plants, the air was polluted from the huge
amounts af coal being burned.

Mzanwhils, technology was offering a new alternative
for increasing power supplies--nuclear energy. Between 1966
and 1974, TVA planned and ordered equipment for seven
nuclear power plants that would mest future needs if the
region's power requirements continued to grow as they had.
However, building these nuclear plants was complicated due
to the design and construction requirements tp make them
safe. In many cases, it took ten years or more to build one.
There was always the risk that during these very long
construction periods there could be a change in the demand
for power these projects were to supply. In fact, that is
exactly what happened. Today the growth in power demand
is much slower than expected, and thres of the seven nuclear
plants criginally planned by TVA have baen canceled,

Hydroelectric dams now provide about |4 percent of
TVA's total power generation. This is by far the cheapest
source of power in the system, Coal is TVA's jargest source
of power, supplying about 55 percent, and nuclear plants are
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providing an increasing share as additional nuclear units go
into operation.

Today, energy conservation is considered an additional
way to satisfy demand for electricity. It is difficult to
measure, but it is believed that TVA-sponsored conservation

measures save enough energy to offset the need for an
" additional multibillion-dollar nuclear plant.

TVA is also testing new ideas to make greater use of the
sun's power, to run cars on electricity, and to burn coal in
ways that cause less air pollution.
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In 1970, inflation focreed a large increase in elestric
rates in the Tennessee Valley. Cansumers who had taken
inexpensive electricity for granted were shocked. The cost
per ton of coal rose from 39 to §33 in ten years, and interest
rates and material for labor prices spiraled upward, As a
result, utility bills became a hardship for many consumers.
New standards of environmental protection added to the
costs of providing electricity. The decisions involved in
maintaining power supplies while limiting cost increases grew
more difficult.

These circumstances created changes in direction and
priority. In the late 1970s, the Tennessee Valley Authority
(TVA) responded with a series of programs that focused
mainly on energy consetvation and altemative energy
sources, Saving electricity through conservation had become
the most economical way to meet new needs because the
electricity saved was then available for other uses,

One of TYA's most successful conservation efforts has
been the Home Insulation Program. Since its beginning in the
late 1970s, the agency has conducted almost $00,000
residential energy surveys to help families save maney by
pinpointing ways to make theit dwellings more
energy-efficient. In addition to identifying their needs, TYA
has lent about $400 million to Valley residents to finance
these home weatherization measurss.

Energy consérvation has become an economic necessity
for many. To help the users of large amounts of electricity
reduce their power needs and power bills, TVA has conducted
mare than 17,000 enargy surveys In commercizl and industrial
bulidings and has provided $2 million in loans for
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recommended conservation measuces.

Several of TVA’s many conssrvation programs encourage
the use of solar energy. To understand its potential
usefulness, we must first understand the nature of sunlight.
Most forms of powar generation use concentrated forms of
energy such as coal, oil, natural gas, and uranium. Large
amounts of heat can be produced by small quantities of these
fuels. Solar enargy, on the other hand, is nct a concentrated
source of energy. It begins in an extremely ¢ \ncentrated
form at the surface of the sun, but by the time it travels
across Space and through the earth’s atmosphere, some of the
enerqy has been scattered or lost, Therefare, the use of solar
energy iS not a practical means of achieving high
temperatures.

In contrast, however, low-temperature heating is
relatively simple for solar enerqy to achieve, Water heating,
and heating and cooling of indoor spaces, are exactly the
low-temperature applications for which sglar energy is best
suited. For that reason, these are the applications TVA has
explored and encouraged in the Valley.

Solar enerqy systems are usually classified in two
categories: active and passive. Active solar systems use
mechanical devices, such as fans and pumps driven by
elactricity, to help collect and distribute the sun's energy.
Active systems usually heat air or water and perform much
like additional appliances in the home.

Passive solar design uses only natural means to distribute
heat and operates without the assistance of fans or pumps. In
passive sclar homes, certain structural parts of the house,
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such as windows and walls, actually become part of the
heating and cooling system. The basic principles of passive
solar space heating and cooling take advantage of the
changing position of the sun in relation to the earth. Passive
design allows the low winter sun to penetrate and heat the
indoor spaces but shades windows from the high summer sun.

TVA encourages the use of both passive and active solar
systems. The agency offers loans to help people install solar
water heaters and works through local banks to finance
passive solar additions to existing homes. TVA also promotes
solar energy in new homes by offering incentives to builders
and by publishing designs for solar homes. In the commercial
and industrial area. the agency works to get solar energy
designed into new facilities and renovations, and is promoting
the use of solar water heaters in commercial establishments.

In 1984, valley consumers saved mare than $75 million
on their electric bills as a direct result of participating in
TVA's enerdy conservation, solar, and other related
programs. These programs are saving the equivalent of 2.2
billion kilowatt-hours of electrical energy a ysar for the TVA
power system. and are playing an important role in the
agency's commitment to match supply and demand by the
most cost-effective methods,




8. Economic Development

Of the many responsibilities assigned to the Temnessee
Valley Authority (TVA) by Congress, tha broadest has b.en
the responsibility to aid in the aconomic development of the
region. Inexpensive electricity, a navigable waterway, and
flood-free riverfront sites have attracted industries to the
Valley region and have added to its economic well being.
Improved fertilizers and farming practices have increased
agricultural productivity and profitability, and improvement
of the region's forests has encouraged a large wood-products
industry.

TVA has worked closely with Valley states and
communities to help develop specific projects tailored to
meet local needs with local resources, These cooperative
efforts have resulted in many successful projects. For
exampie, the agency has worked with individual communities
to provide job training, improved water and sewer systems,
health education programs, and intensive farm management

projects.

Today, TVA's economic development focuses oOn
technical assistance to communities, using development
strategies that do not depend on continuing Federal
assistance for success, A current example is the Existing
Industries Pronram, which helps local industries expand their
operations and hire unempioyed workers. By offering advice
in fields such as energy conservation, transportation, and
employse training, TVA helps industries strengthen
themselves and their local economies with only a small
investment of TVA time and money.

TVA also warks with regional learning centers to provide
job training in sophisticated technical fields. With traditional
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manufacturing offering fewer new jobs, the need for
“high-tech” training becomes increasingly important. In the
last few years, thousands of Valley residents have taken
advantage of these training programs, enabling many of them
to find well-paying jobs.

Ancther program intended to channel assistance is called
Special Opportunities Counties and Cities. It is designed to
concentrate on solving the problems of the poarer, less
developed areas of the Valley--those that lag behind both the
region and the nation jn economic opportunities. About
one-fourth of the Valley's 201 counties can be considered
gconomically disadvantaged and to suffer from several
symptoms of poverty, In recent years, TVA has teamed up
with about half of these counties to tackle their problems
head-on. So far, more than 15000 new industrial and
agricultural jobs have been created through these joint
efforts.

TVA also works with local governments in helping them
{0 manage their wastes for maximum benefit, It has helped
counties in organizing recycling centers where area residents
can selt such refuse as cans and paper products that would
otherwise be discarded. This approach to managing waste has
many benefits, It earns money for the counties and
participating residents and conserves the energdy required to
manufacture such products.

Another waste management program demonstrates the
use of sewage sludge as fertilizer on agricultural lands.
Ordinarily, sewage is treated and made environmentally safe
for dispasal, then the leftover sludge is burned, buried, or laft
to accumulate in large pooks called lagoons. These methods
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are expensive and create other problems, such as finding
suitable disposal sites. Through this program, TVA is hoping
to show that sludge is an effective fertilizer and that gities
can save money by qiving or selling it to farmers instead of
building disposal facilities.

The cumulative effect of these and other programs has

helped raise Valley per capita income from 46 nercent of the
national average in 1933 to 77 percant today.
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Resources

[n 1933, President Franklin D, Roosevelt charged the
Tennessee Valley Authority (TVA) with “the broadest duty for
planning for the praper use, conservation, and developmant of
the natural resources” of the Tennesses Vallay region. TVA
took the challenge seriously and, in the decades following
passage of the TVA Act, the agency has tried to achieve that
delicate balance between development and conservation
implied by Rooseveit.

The system of dams TVA built to generate electricity, to
provide a navigation chamnel, and to controt floods solved
many problems but created others. For instance, the agency
discovered that the water released from its high dams on
iributary streams did not contain enough oxygen and was
having an adverse effect on fish and aquatic plant life. The
agency's engineers and environmental scientists began
exploring ways to put oxygen back in the water. Today,
several TVA dams are equipped with systems that iject
oxygen into the water as it goes through the hydroelectric
generators and discharge it back into the river. In this way,
one delicate balance between development and conservation
tan be achieved.

Similarly, TVA's use of coal is essential to the
production of power needs in the Valley, Ceal mining also
provides jobs to Valley residents, yet the use of coal creates
gnvironmental problems.

The use of coal affects not only the water, but the air
and land as well. When coal is burmed in a power plant,
pollutants are produced that, if allowed to escape
uncontrolied into the air, could cause damage to forests,
rivers, wildlife, and buildings. Fafore the coal even arrives
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at the power plants, damage can be done to the environment.
When coal iS removed from the earth by strip mining, the
surface of the land is destroyed and some of the exposed coal
wastes are carried into nearby streams by the rain. This
runoff is acidic and very hermful to aquatic life. It can even

pose a threat to humans if it drains into soyrces of drinking
water,

TVA tackled these problems in several ways. First, it
gncouraged reclamation of strip-mined aress, even before
Federal reclamation laws were passed. Since then, whole
mountaintops have been revegetated to limit acid runoff and
to restore the land to ils former state, Perhaps even more
important is TVA's success in reducing pollutants escaping
from its coal-burning power plants. In 1984, the agency
completed one of the pation's largest air quality
improvement programs. New poliution control methods are
now removing more than a million tons of sulfur dioxide from
coal plant emissions. TVA continues to explore pew and
better ways to protect the air resource, including the
development of cleansr coal-burning systems.

Agriculture, tog, offers examoles of the natural tension
hetwesn development and conservation. To produce more
food and eamn more money, many farmers plant crops in ways
that rob the soil of aessential nutrients and leave fields
vulnerable to erosion. These problems were particularly
widespread during TVA's early years, yet today they persist
and are getting worse in some sections of the Valley. By
working with individual farmers and sometimes with whole
farming communities, TVA has demonstrated the value of
using certain fertilizers and alternative cultivation
practices. Through such efforts, thousands of farmers have
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increased their productivity and income, while protecting the
land that they will hand down to their children.

TVA also has helped reforest almost 2 million acres of
land since the 1930s, while helpina to create a $2 billion
forest products industry that employs more than 45,000
people in the Valley. With 20 million acres of forests in the
Valley, TVA is now showing private landowners and forest
industries how to use computer-age technology to meet the
nation's increasing demand for paper and other wood products
in an effective and environmentally sensitive manner.

In the past half-century, TVA has been involved in
countless efforts to manage natural resources wisely. Each
has yielded its own rewards. One TVA program that focuses
on this is the reservoir land use planning program. Since
1980, TVA has been taking a close look at its own lands and
determining how they can best be used. Descisions are based
on opinions gathered from the public and on an extensive
information base developed by agency sclientists, engineers,
and economists. This information is used to develop a plan
for each TVA reservoir. It identifies plots of land for
industrial and residential development, forests, wildlife,
agriculture, and recreation. Using these facts and pubiic
opinion, TVA is able to better yse its lands and provide for
future needs.
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TVA — A World of Resources
Activity Matrix

TVA - A WORLD OF
RESOURCES

The Valley, Yesterday
And Today 6,783.10

A Dam, Youth And Ilalﬁi-’I
Old Age £,3,10

Energy Trends L2345 1 129,10 1,5,6,78

Introducing New 1,246 346,18
Technology 8,910

Enough River For A 12,459 1418 658
All

"New" MacDonald 1,2 §,2.3,4,6, 14,67
Has A Farm 189,10 8.9

Recycling For 1.8
Interdependence

Maintaining The
Web

Water Consumers




The Valley, Yesterday And Today

TVA

Tennessee
ey
Authority

OBJECTIVES:

The students will learn aboul various changes in the
Tennessee Valley through time. See TVA-A WORLD OF
RESOURCES matrix far background information.

MATERIALS:;

newsprint or chalkboard

felt crayons or chalk

duplicated copy of imagery passage included in this
activity

various slides and picture dapicting the Valley
yesterday and today

PREPARATION:

Ask students to read through the factsheets for this
activity before proceading. See the activity in the Wildlife
Rescurces section entitled "RECREATION LANDS,"

Show slides and pictures of the Valley yesterday and
today befose this activity to set the mood for the students,

PROCEDURE:
Provide the students with the fotlowing instructions:

You ate to try to imagine the things you will hear me
describing. 1 won't put in all of the details--so you must try
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to see and feel as clearly as you can the things 1 describe.

Now we are ready to begin. Make yourself
comfortable. Don't worey about who is sitting next to you,
Al of you will have your eyes closed, Just be comfortable,
and do your best ta imagine the things I will describe. Okay,
closs your eyes, and imagine what you hear...

We ars taking a trip through time and spacs. [magine
yourself lifting slowly upward...now begin to move forward
out of the room...you are outsids...it is becoming dark,..and
darker...and you begin to move backward in time, Things fly
past you in a rapid blur ...it is 1980..,1970 ...1960.. keep going
backward in time, 1t is 1950...1940, 1t is 1930...you are
standing on the bank of the Tennessee River...look down the
rives,..there is an old farmhouse built gn stilts...the water is
racing under and around it...look all around you...everything

is covered by waten..there is 3 boat tied to the posch,
With no means to combat steadily rising flood water, Valley

residents could only watch as their homes, farms, and
businesses were damaged and destroyed. Tum and look back
towards the center of the river..there is @ chicken Coop
floating by, only the roof can be seen..look Up river, what
can you see,.lt's time for us to come forward in time, Begin
to come forward in time but stay in the same place beside
the river. 1t is 1950...19%5...1980 ..now it is present, Look
ypstream, there is @ dam.,.Move to the dam...lcok along the
banks...there 1S a neat home built basids the lake, Thereisa
wooden dock and children are fishing from it...there is a
powerboat, tied to the dock..look downstream... there is a
bait shop..there are many people fishing...there go two
pecple in & cance... look around, what elss can you see?
Okay, let's come back to the classroom ..now open your
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ayes.”

Ask students to verbalize what they have ssen. On the
newsprint jot down Important points that the students come
up with, Allow time for all to contribute, For example:

- flood control

- agricultural differences

- fecreation activities

- electricity generation

- wildilfe

- people, cultural differences

Now go threugh the list that was developed. Note and

discuss the changes that have accurred in the Vallay in the
last 50 years.

FOLLOW THROUGH:

Take an imaginary trip into the future, Allow the
students to describe the Valley 50 years in the future.
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With no means to steadily
combat rising flood watess, Vallay
residents could only watch as their

homes, farms, and businassas were
damaged or destroyed,

088




OBJECTIVES:

The student will recognize one of nature's basic laws:
change is inevitable. See TVA - A WORLD OF RESOURCES
matrix far background information.

MATERIALS:

overhead transparencies, clear and colored
overhead projector

assorted pens for an overhead

newsprint

poster hoards

falt crayons

qlue

tape

PREPARATION:

Demonstrate how a dam will silt-up by shaking a glass
jar full of muddy water and then letting it settle. Ask the
students to state what they observed. Relate this to the
siltation in a dam and how a hydroelectric dam might
eventually shut down because of this.

Have the students collect information and photographs
of dams. Write a class letter or call TVA's Citizen Action
Line and request information on dams in the Tennassse
Valley. Why is control of soil erosion important to a
hydroglectric plant?
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A Dam; Youth And Old Age S |

PROCEDURE:

Divide the class into aroups of 3 to 4 students each.
Ask each group to develop an artistic representation of the
life of a dam from construction through old age. Faor
axample, fold-over transparencies could be made by a group
showing the dam and the lake in cross-section. Each
fold-aver transparency shows tha increase in silt in the lake
and the changes that occur in fishing, recreation, pollution,
farming, forests, wildlife, water quality, transportation, and
electricity generation.

draw large trees on
fold-over clear plastic

"l--..-'-n .........
L LI

‘ - '

fold it over for 10-year periods

Ancther example: make a collage by pasting
photographs of various dams on a "time" line.
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FOLLOW-THROUGH:

Write a creative article by using personification. Ask
the students to form a personal analogy. Specifically, have
them become the lake and dam, to concentrate on their
emotions. Ask, "How do you feel as you are being
constructed?” ™What emotions do you have as an a
middle-aged dam being fully utilized?" “How do you feel as
old silted-up dam?”

Now ask the students to write a creative statement
bringing in these feelings.




Energy Trends

OBIECTIVES:

Students will research historic enardy sources and
develop the concept of changing trends of energy sautces.
Saa TVA - A WORLD OF RESCURCES matrix for background
information,

MATERIALS:

posterboard
felt crayons (savaral solors, including ysllow)

PREPARATION:

Review with your students some ways to do research.
For instance, list some source books in the library, write for
frep text materials, consult expers in history or ensrgy,
interview senior citizens and also the man on the street, and
find old photoaraphs in museums or art galleries, Most of the
data required for this activity is already known by the
students or can be easily understood.

PROCEDURE.:
Divide the class into 5 groups:

Indian period (1700s)

Pioneer period {1800s)
Pre-slectrification period {1900s)
Present (1980s)

Future (2030}

TVA

Tennessee
lley
iithority

Allow each group to meet and respond to the following:
Imagine that yob lived in an [ndian Culture in the Tennessee
Valley many years 3g0. What kind of energy did you use to;

- travel

- make tools

- heat your home

- obtain food

- light your home

- keep ar store food
- wash clothes

- entertain yourself

Have each group list the types of energy used. Arrangs
the fist from most-used energy source to least-used energy
source. Each group should present its list and tell why they
ordered the enerqy sources as they did.

Prepare a chart similar to the following to compila the
students’ ideas:

Typeof | Indian | Pioneer ; Early
Energy | Perlod | Perlod | 1900s | Present | Future
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In the left-hand column list the types of energy
determined by the studants. Examples might include animal
powar, water power, human power, or alectricity, Using a
highlighter, color a box for each period when that energy
occurs, When finished, you will have a table of energy
sources throuch recent history that looks similar to the
following:

Typeof |indian | Pioneer | Early
Energy [Period | Perlod | 1900s | Present ( Future

animal

L e

power
m;' e
kerosene N
electricity R,
etc....

The "Future” group will probably need more time, If 0,
complete the table and let them use those data to come up
with some other ideas about eneray in the future. Summarize
the data represented by the chart for the class. Emphasize
the continual change in enargy use through time,

When the chart s completed, discuss it. Which energy
sources ocour throughout all periods? Why? Which energy
sources may not be available in the future? What will
replace them?

This activity can be combined with activities “THE
VALLEY YESTERDAY AND TODAY" and "OUG-0UT."

. 034

FOLLOW-THROUGH:

Electricity in our socisty is easy to control, 1t is much
like a product of industry; it is produced at one peint and
then distributed. The power company puts a meter on your
house and adds up how much you use each manth, There isa
slonificant shift toward non-point emergy capture and
production, making it harder to control. This would includs
solar, wood, and coal use. Research the positive and nagative
effects of this shift and also its possibilities and limitations.
Repart to the class,
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Infroducing New Technology

DBIECTIVES:

Students will develop a strategy to introduce & current
new technology. See TVA - A WORLD OF RESOURCES
matrix for background information.

MATERIALS:

newsprint
felt Crayons

PREFARATION.

When fertilizer was introduced to the Valley in the
193Ds, it represented a better technology for the farmers in
the region, However, generally, the farmers were reluctant
to try it.

Let's examine how TVA introduced the enhanced
* technology of fertilizer and then relate the method used to
suggest how a current new techaology, like solar electricity,
could be introduced.

PROCEDURE:
Have the students read TVA - A World of Resources

factshest &, “Aqriculture,” and answer the following

questions about agriculture in the Tennessee Valley in the
1930z,
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{1) Identify the major problem or nesd.

(2)  What was the optimum sclution to this problem?

{3) What were the major barriers that had to be
overcome? How did tradition affect the outcome?

(4) Make a list of maethods and strategies used to
implament the solution.

Mow place piecas of newsprint on the board
side-by-side, one titled *1933, Existing Technology:
Fertilizer," the second titled 1985, New Technology: Solar
Electricity.”

Discuss the answers to the four questions and come to a
consensus with the group. Pay careful attention to question
4, the methods and strategies used. Place consensus on
newsprint.

Through class discussion. respond to the four questions
far newsprint chart on solar energy.

Summarize the results as a strategy of how this or any
new tachnology may be extended into a region. What ate the
passible effects on culture, future energy costs, pollution,
forest and wildlife, farming, population trends, jobs, and
recreation?

FOLLOW-THROUGH:
What have been the long-term effects of the use of

fertilizer in the Tennessee Valley? What new problems were
created by its use?
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_ Predict the long-term effects of the solar electric
project. What new problems may be created?

Apply this strategy to another new technology.

Q V)i /7
O 1935 7 be oo
NEW TECHNOLOGY: NEW TECHNOLOGY:
FERTILIZER @LAR E_NERGY
(D) MATOR PROBLEM! —_— (DAATOR PROBLEM:
(@ SOLUTION: ) SOLUTION:
@ BrRRIERS: (2 BARRIERS:
Bmernons: BMETHODS §
STRATEGIES: STRATEGIES:
7 2 \
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Enough River For Al

OBJECTIVES:

(1) The students will list the multiple uses of Valley
rivers. (2) Students will develop a simulation to express
points of view about river usage. See TVA - A WORLD OF
RESOURCES matrix for background information.

MATERIALS:

nawsprint
felt crayans

PREPARATION:

This activity may be used as an introductory activity
for many other sections of *TVA: A Warld of Resources” but
may best be used as a summary activity to pull together ideas
genarated in such activities as: BENEFITS FROM THE
FOREST, RECREATION LAND, PREDICTING FUTURE
RECREATION LAND USE, TO ZONE OR NOT TO ZONE,
THE VALLEY YESTERDAY AND TODAY, and A DAM:
YOUTH AND OLD AGE.

PROCEQURE:

Divide the class into five or six groups. Each group
should brainstorm and list on newsprint @ many uses of the
Valley rivers as possible. Allow 5 minutes.

Each group should briefly present its list to the class,
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The fitst group should present its list; the second group
should add to the first list any additional items to the first
list, Continue until all groups have made their presentations.

After the groups have presented their ideas and formed
ane long list, place three sheets of newsprint at the front of
tha class. Entitle sheats:

Bagin ta read through the long list one item at a time.
Write under each title a group or individual person's title that
would be affcoted by their HIGH POOL/LOW POOL
RESERVOIR or DOESN'T MATTER. For example: A
chemical plant down river from the dam may want the water
to flow all year round to provide water for its processing and
carry away waste Dyproducts, S0 under LOW POOL
RESERVOIR, you should write "Chemical Plant Manager.”
For recreation, you would list "Home Owners by the Lake"
under HIGH POOL RESERVOIR and "White Water Canoers”
under LOW POOL RESERVOIR. Continue unti! you have as
many roles as there are students in your class.

We will now use these roles to davelop a simulation like
the activity "TO ZONE OR NOT TO ZONE" in the Wildlife
Resourges section.

Suggested timeline for this activity:

DAY | List river uses and develop roles,
Homework: Research personal role.

DAY 2 Conduct simulation and class discussion.

Ask the students to select a role listed on the newsprint
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and find out mare about that role by interviewing parents and
neighbors and by reading any available sources. Students
should name their characters and write a brief role
description. ({The role descriptions provided in the activity

After all those presenting prapared testimony or
opinions have spoken and have been questioned, other
concerned citizens may give statements,

"TO ZONE OR NOT TO ZONE" can provide an example for
the students.)

One ko three students should be selected to be reservoir
managers. They will make the final decision about whether
the lake should be lowsred or remain high this summer, One
of these students will be the chairperson at a hearing to
gather Information about reservoir uss, Five students for
LOWER POOL RESERVOIR and five for HIGH POOL
RESERVOIR should be selectad to make presentations at the
hearing. Everyone should introduce his/her role before the
simulation begins,

On the day of the hearing, the chairperson is to conduct
the meeting, It is up te him or her to maintain order. All
participants must be recognized by the chairperson before
they speak,

The board should now make a decision about the coming
summer reservoir Jevel and support it with reasons,

QUESTIONS YO DISCUSS:

1. What are some things we have learned about use of the
rivers of the Valley?

2. What factors influence water use decision-making and
planning?

3. What rasponsibilities do we as citizens have in helping to
make water yse policy?

4, How could we facilitate this simulation differently next
time?

' 5. lsthere enough river for all?
Q ‘
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FOLLOW-THROUGH:

Invite a TVA reservoir manager to class, or write and ask
how water level decisions are made. Ask what people are
involved, and if it is a public or a private decision.

Write the "Save the Piney River" Association in Dickson
County for information about water use by the City of
Dickson.

Write the Tennessee Valley Authority, Recreation
Resources Program, Norris, Tennessee 37828, for
information abaut the Ocoee River and its recreational and
other uses.

Check newspaper articles about the drawdown of
Reelfoot Lake in the summer of 1985 and the Federal Court
Order to block this. What interests are involved on hoth
sides?




"New" MacDonald Has A Farm

e—
'ﬁ

OBJECTIVES:

The students will recognize the tremendous impact that
electrification has had on the citizens of the Tennessee
Vallay. See TVA - A WORLD OF RESOURCES matrix for
hackground information.

MATERIALS:

poster board or newsprint
felt crayons

PREPARATION:

Have the students research appliances from the 1930s.
Also have the students lock through home economics journals
in the library to learn about trends for the future,

PROCEDURE:

Divide the class into groups of 5 or 6 students. Have
the students draw on one newsprint the inside of a farmhouse
as they think it might have looked in 1930 and on @ second
newsprint the inside of a farmhouse in 1980, Be sure to
include appliances and other features.

Have each group present its houses, Summarize how
electricity has made house work essier and the
auality of life better in the last 50 years. Now, include the
countryside. Describe forests, wildlife, rivers, drinking
water, etc.
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Have the students read TVA - A WORLD OF
RESOURCES factsheet 6, "Power Supply.” Ask the students
to make a Jist of farm chores that one man can do now that
once required many laborers.

Ask "What would happen to the farm if the electric
power were permanently shut off?" and "How would this
affect you?" Also, "If electric costs increase, what will
happen to food costs?”

FOLLOW-THROUGH:

Pretend thal you are on a farm 100 years in the future.
The farm's power supply is on the farm. There is no soil
erasion and also no need ta bring in external fertilizer. Look
around and describe what would be necessary to make this
possible. Where does the enarqy come from? What sort of
applicances and tools are thers? What sort of crops are being

grown?

Discuss your ideas in a small group and come to a
CONSENsLS.
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Recycling For Interdependence

OBJECTIVES:

Studants will becoms aware of the concept of
recycling. See TVA - A WORLD OF RESDURCES matrix for
background information.

MATERIALS:

ruler
litter

PREPARATION:

Visit a local recycling collection station. Ask the

studants to collect information about recycling in their local
arsa.

PROCEDURE:

Collect the contents of your class wastebasket for one
week, excluding food items. Uss a container from the
classroom 25 a unit of measure (such as pans, drawers). Make
a bar graph denoting the amaunt of paper used by the class in
one day, in one week. Project how much would be used in &
menth and a school year. Then project how much the entire
school uses in a day, wesk, month, and school year.

Have the class put all waste paper in a box. Do not

crurrqla the paper. After only one week of writing only on
one side of paper, mark or measurs the level of the paper.
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The second week, the class shouid use both sides of the
paper, Osetermine whether less papar has besn thrown away

the second week, Make a conscious effort to save during the
rest of the year.

How can solid waste and recycling affect: (1) forest,
(2) pollution, (3) soil erosion, (4) power generation,
{5) wildlife, and {6) air quality?

Count tha battles and cans used in your househald in
one weak. Figure how much you would use in one year.
Note: The energy lost by not recycling 2 aluminum cans is
8qual to the average daily energy use of a person in the
developing countries.

What can the class do with it? Recycle [t? Make
paper? (See activity "BOARD FOR BOARDS")
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FOLLOW-THROUGH:

Collect litter (newspaper, glass, paper containers,
tissue, plastics, aluminum and bimetal cans) in the schoolyard
or in the neighborhood and bring it into the classroom. If the
neighborhood is fairly clean, bring some litter from home.
Divide the class into four groups displaying signs that read
"Recyclable,” "Reusable," "Non-Recyclable,” and
"Biodegradable.” Allow the groups to sort the litter, choosing
what is appropriate for each category.

Discuss the reasons for the choices, When they finish,
groups should make a list of the ways individuals can reduce
the amount of solid waste they generate.




Maintaining The Web

DBIECTIVES:

Students will demonstrate that pollution can seriously
affect every aspect of our emvirooment. See TYA - A
WORLO DOF RESOURCES mateix for  background
information,

MATERIALS:

large pan filled with water

used one-half can motor oil

sawdust, string, cotton, detergant, cornmsal, flour
a feather

PREPARATION:

Students will ses a possible consequence of using a
particular type of fuel for energy. This activity presents
students with a possible problem that can occur with the
transportation of oil--oil spills.

PROCEDURE:

Allow students to work in small groups. Pour motor ot
into & large pan of water, Students should attempt to clean
up the oil spill using various materials such as sawdust,
string, cotion, cornmeal, etc, Chart which materials wark
best.

Dip a feather into the "oil spill® and try to clean the
feather aflerwards. Describe the oil-covered feather. How
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would you clean a bird affected by an oil spill? How may the
oil spill affect wildlife? Water? Forests? How does the use
of oil affect the air we breathe? How do you dispose of the
oily water? Can it be recycled? How about pouring it into a
sandpit for uie in cleaning tools? Discuss other alternatives.

FOLLOW-THROUGH:

One of the laws of nature states that everything is
connected or dependent on everything else. An analogy
would be a cobweb; if any one strand is braken, the cobweb
cames apart.

If this is true, how can the introduction of an unnatural
element affect the ecosystem. Research cil spills and how
they affected both the ecology and the aesthetics of the area
impacted.

w.Jf 0@ strand is broken,
the whole wabs collapses.
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Water Consumers

OBJECTIVES:

The students will collect data on their water use for
one day. See TVA - A WORLD OF RESOURCES matrix for
backaround information,

MATERIALS:

1-gallon plastic milk jug
or
&-liter plastic soda bottles

PREPARATION:

Most Americans can turn on their faucets and receive
all the clean water they want. Water is so often taken for
granted, we rarely wonder where the water comes from or
how much we yse,

It has bsen estimated that the average American
dirsctly uses 87 gallons of water a day. Somn estimates go as
high as 300 gallons a day in areas where Jawn watering is
extensive. On the average, such daily activities as drinking
and cooking take 2 gallons a day; Sto7 gallons are used
every time you flush a toilet; 37 gallons are used for bathing,
laundry, and dishivashing, and a shower uses watar at a rate
of about 7 to 9 gallons par minute.

There are also many indirect uses of water. Food
production accounts for the majority of fresh water wsed in
the United States. About 150 gallons of water are nesded to
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grow the wheat for one loaf of bread. It takes about 120
gallons of water to produce an ee A University of
California study estimated that more than 4,500 gallons of

water are needed to produce three balanced meals a day for
0ne person.

To meet daily needs, municipal public water systems
process a tokal of about 30 billion gallons of fresh water a
day. This amount of water would easily fill a lake 5 miles
long, | mile wide, and 33 feet deep.

Directly or indirectly, it has been estimated that
Amerizans yse an estimated 700 billion gailons of water a
day. This represents a figure 18 times greater than the daily
amount vsed in 1900.

Water experts agres that our current water distribution
systems and available supply of frash water cannot support
this rate of increase in the future. The elimination of
careless and wasteful consumption by each of us will be a
oositive contribution in the effort to conserve this valuable
Pesourcs.

PROCEDURE:

Ask the students to moritor the water they use in their
homes in a single day. Warking individually or in teams,
students can decide which uses are measurable and develop
ideas for monitoring. Some suggestions include measuring
water used to brush teeth, wash hands, or take showers by
closing the drains and determining the amount ued with a
standard measuring cup or galion milk container. Water all
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the plants in the house and keep track of how much water is
used. Fill gallon jugs and label them “cooking only," then
detarmine how much was used at the end of the day. Fill the
bathtub, using a gallon jug. Encourage students to look for
other water uses in their homes. Add to their estimates the
following averages:

Dishwasher - 25 gallons per load
Washing machine - 20 gallons per load
Shower - 7-9 gallons per minute
Tollet - 3-7 gallons per flush

Students can compute their averade daily use of water
and compare their findings with each other, or estimate daily
and weekly averages for specific uses using data collected by
all the students. Let students think of ways they can
conserve water; then have them repeat their daily
computation. How do these measurements compare to
earlier ones?

FOLLOW-THROUGH:
Water Use Sculpture :

Design a "Community Water Use" exhibit for display in
your classroom, school, or a public place such as the town
hall, library, or bank. Have your students ressarch how water
is usad In their homes and community, and collect objects
that are associated with water use. This might include
drinking qlasses, soap, hoses, toothbrushes, fishing lures,
plumbing fixtures, and cooking utenslls, You might also
include drawings or photographs of community water uses
such as fire hydrants, car washes, municipal swimming pools,
and waste water treatment facilities. Encourage students to
be creative and construct a modern art "Water Use
Seulpture.”

»
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Before placing their finished sculpturs in a prominent
display area, ask students to evaluate the importance of
water. What water uses are essential?  Which are
convenient? Extravagant? If a drought occurred, how could
they reduce the amount of water they use?

(Adapted from National Wildlife Federation, "National
Wildlife Week Teachers Guide,” March 18-24, 1984.)
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HOW TO CONSERVE WATER IN YOUR HOME!
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