











where the deer and the antelope roam, and
no factory ever rears its ugly smokestack.

They agree on only one thing: that ecology
and technology are opposed to each other.

The result, on one side, is that a con-
siderable amount of corporate ingenuity is
devoted to circumventing environmental
regulation, rather than seeking better, more
efficient ways to comply with it; and on the
other, that a considerable amount of envi-
ronmental rhetoric is directed at the man-
agers, enginears, and producers who are
our best hope for resolving our environmen-
tal problems, What is needed is a better
educated society—in the broadest sense of
the word—in environmental management.

Let me emphasize that this is nota hymn
of praise for American industry. Left to its
own devices—Ileft only to regulation by the
market system, with no intervention by our
political system—industry would have
pursued its damaging ways, and presented
us with a Nation vastly more polluted than
it is now. And our political system would
not have been moved to act without pres-
sure from those early environmentalists
who were invariably regarded as kooks and
radicals. That first Earth Day was labeled
"‘subversive’’ by the Daughters of the
American Revolution, and its dangerous
goings-on were closely monitored by the
FBI.

Some people are caught in the middle of
this dispute. They deal in technology—
but apply it to ecology. They symbolize
what we need: a marriage between these
two “ologies.’” Part of our environmental
education must be an awareness that we
cannot solve some of our most pressing
ecological problems without technology.

Using Energy Wisely

Energy, for example, is probably our great-
est single environmental and economic
problem. Its production and combustion
present hazards to our waters, our fishery
resources, our air quality, and-—in the form
of acid rain—to the productivity of forests
and soil. The increase in atmospheric car-
bon dioxide, many scientists believe, could
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result in a disastrous elevation of tempera-
tures around the globe.

There is no question in my mind that
energy conservation in this and other
developed countries is our best, cheapest,
and most quickly available “source’’ of
energy. But there is also no question that—
though conservation must become a way of
life in a crowded, resource-limited worid—
we must also develop new sources to
replace our dwindling stock of petroleum.
Developing those sources will require the
most skillful applications of technology.
For example:

* The photovoltaic cell, which transforms
sunlight into electrical current, is not yet
economically competitive with traditional
mathods of generating electricity. However,
it is rapidly becoming more so. When these
cells were first employed, mainly on space
satellites, they produced electricity at the
rate of $1 million per peak kilowatt. Today
the cost is down to about $6,000. It will be
competitive when we further reduce that
costto $1,000. In order to do that, we need
breakthroughs in the technology of produc-
ing and processing silicon. Further, to make
these cells as versatile an energy source as
possible—to make sure the electricity
doesn’t stop flowing when the sun goes
down—we need major improvements in
the tachnologies for energy storage.

¢ The municipal refuse that we now dump
in landfills and burn in incinerators con-
tains a tremendous amount of energy—
enough to meet the lighting needs of every
residential and commercial building in the
country. Yet today, we make use of but one
percent of that energy. To better that record
substantially, we will need to improve
current technologies, in addition to over-
coming political and institutional barriers
to resource recavery.

® The energy potential of crop and forest
wastes is more massive yet: by one recent
estimate, forest wastes alone could supply
seven to eight percent of the Nation's en-
ergy needs. Yet to harness more than a frac-
tion of that potential will require a series of
technological breakthroughs. Identifying
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new enzymes to speed the breakdown of
cellulose, for example, could substantially
cut the costs of producing methanol from
these wastes; and inventing better methods
for distilling the fuel would likewise add to
its econamic attractiveness.

Needed: Managerial Innovation

There are other ways in which we mustrely
on technology to help us resolve ecological
problems. Among the specific tasks that
might be cited are these:

® The problem of disposing of sludge from
wastewater treatment would be vastly sim-
plified if we could apply more of the mate-
rial to farmland—and thereby raclaim its
value as a plant nutrient. However, this
requires removing some of the water, as
well as the small quantities of toxic sub-
stances often found in the sludge, With
current technology, it can be done, but it's
a cumbersome and expensive process.
Here again, simpler and cheaper tech-
nologies are needed.

® Small communities today cannot afford
the systems that would safeguard their
water supplies from a variety of contami-
nants—aspecially the toxic substances that
pose a long-term risk of cancer, genstic
mutation, and a range of other health
impacts. Thus, there is an urgent need for
inexpensive technologies that fit the
budgets of our smaller cities and towns.

® This country generates roughly 50 million
tons of hazardous waste each year. Much
of that will have to be disposed of in land-
fills or impoundments. But certain common
constituents of hazardous waste—such as
PCB’s—retain their toxicity for literally
centurjes. Thus we need technologies that
will make disposal sites secure for at least
several human generations.

This would be a tough agenda to handle
even in economically easy times. It is vastly
more so in a period of high inflation and
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down the reaction from miflions of degrees
to a usable level. So far in fusion research
the break-even point, where as much energy
is produced as is required to produce it,
has not yet been achieved even on a small
scale.

Quantity vs. Quality

Notonly do natura! laws rule against having
speed and efficiency at the same time but
they also make it difficult to have high
quality and large quantity simultaneously.
Increasing the quantity of resources in-
creases the potential for rapid growth, but
such growth may come at the expense of
the quality of the individual and/or the
quality of life for the individual. In the
extreme, fast growth can become dis-
orderly like cancer and threaten survival of
life itself, The eutrophication or enrichment
by pollutants of natural lakes provides an
illustration of the quantity-quality dilemma.
When nutrients from sewage are put into
the lake, the number of organisms and the
rate of organic production increases but
weed-type organisms such as small,
scummy algae and trash fish replace the
diatoms, attractive water plants, and game
fish. If enrichment is intensified more and
more kinds of organisms are eliminated,
even as those which remain multiply like
the out-of-control cells in a cancerous
organ. One cannot be certain that the dis-
covery of a new unlimited and cheap energy
source, granting it's possible, would really
be a boon for humankind. it might just be
too much of a good thing that would con-
vert the world into one big. overpopulated
cesspool, an undesirable *'whole earth”” if
ever there was one!

Allin all, then, the judicious solution to
the energy, food, water or other similar
crises is to cut down on haste in order to
reduce waste, increase efficiency and buy
time to improve the quality of human life;
at the same time, without undue haste, we
can look into our options for adjusting
supply and demand. To act on such com-
mon sense judgment requires not only
science and technology dedicated to such
goals, but reordered political and economic
objectives, which are more difficult to
achieve and today are much too strongly
geared to promote growth and waste. Here
is where environmental education needs
to focus: on the benefits of promoting
quality over quantity.

Algae caused by eutrophication in Lake
Tahoe, Calif.
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The Need For Diversity

Two common sayings, "Don’t put all your
eggs in one basket,’ and *“Variety is the
spice of life,” would make a good base for
future design that can couple man and
nature more harmoniously. Few of us
would disagree that it is unwise, and
usually downright foolhardy, to put all
one's money, or whatever, into only one
venture. Naturalists for centuries have
marveled at the diversity of life in natural
systems, and modern ecologists have gen-
erally agreed that there is efficiency and
safety in diversity, although they are not
sure just why and how diversification
evolves. The idea is that a diverse eco-
system is better able to use the energy and
resources available and better able to resist
adversity. However, it is also clear that
diversity has an energy cost of its own so
that one can have too much as well as too
little variety. Right now our concern in
human society is with too little. Industrial
societies have often thrived on the short-
term basis by putting all the eggs in one
basket. Thus, in the U.S.A. we put most of
our transportation eggs in the auto basket,
a lot of the energy eggs in the oil basket,
too much of our hair spray in aerosol cans,
and so on. Also, more and more we concen-
trate on one or a very few kinds of grain,
or species of trees, for the food and forest
baskets. All the while we seem fully aware
that this sort of strategy invites the over-
shoot, the boom and the bust, as it were.
One reason we do it is that high profits and
rapid growth come when we concentrate
on promoting single products. We assume
that when the diminishing returns set in we
can quickly and easily shift to another
basket. But what if we do not have another
basket ready when the one we have been
using breaks, or what if the eggs we lost
have not been paid for? Then there will be
serious transition losses including perhaps
economic depressions and social disorders
as we struggle to recoup losses and organ-
ize another basket as is so evident in the
financia! losses suffered by the American
automobile industry as it belatedly retools
for production of fuel-efficient cars. If we
can only heed the common sense warning
in these matters and recognize and act on
the premise that variety is not only the
spice of life (quality factor) but also a
valuable stabilizing factor, then we should
be able to devise the means to promote
diversification. As already noted there
would be a cost to such a strategy, and we
would have to be convinced that this cost
is less than the transition losses inherent
in the boom and bust model. The evolu-

tionary success of diversification in nature
would seem to indicate that this is indeed
the case.

The Bottom Line

My theme has been that common sense
notions representing human wisdom of the
ages provide a basis for seeking holistic
solutions of problems of energy and envi-
ronment which appear hopelessly compli-
cated when viewed piecemeal. Accordingly,
environmental education should focus on
holism. I cited several examples to show
how the principles of ecosystem ecology
can be expressed and easily taught in terms
of this common sense wisdom. When we
do take an overview of problems related
directly or indirectly to environment it
becomes clear that the time has come to
recouple the two “"houses’’ of man, the
man-made urban-industrial system and the
natural environment life support system.
During the industrial age these two vital
parts of our total existence have become
too far separated in our minds and actions,
leading to dangerous inequities of value
and performance. To recouple man and
nature into a more harmonious whole
requires that science and technology be
integrated with reordered social, economic
and political goals—a most difficult task.
Particularly difficult is getting value of
goods and services of nature into the eco-
nomic system which now deals almost
exclusively with man-made values. It is
tempting to wish for a benevolent dictator
who could act for the good of the whole so
as to prevent, or at ieast biunt, the over-
shoot that comes with going too fast, too
far. But we are immediately reminded of an-
other wise saying that power corrupts!
Benevolent dictators do not remain bene-
volent for very long; being human they are
likely to abuse their power to the detriment
of basic human rights. The best we can
hope for is a massive educational effort at
all levels of the media so that an informed
public can select leaders who see the whole
as well as the parts; and who, we might
add, can be recalled if they abuse their
political power. In the meantime, there is
much to be learned from study of how
natural ecosystems survive the same kind
of growth problems now facing
civilization. (0

Eugene P. Odum has been Director of the
Institute of Ecology, University of Georgia
since 1960. He is author of several books on
ecology and wildlife.



An Earth Ethic

environmentally aware the world’s popula-
tion can become. As educators we know
that two things are necessary to develop
that awareness: caring and knowledge.
Together, care and knowledge can be
translated into the understanding we need
to solve our environmental problems.

We need people in the environmental
movement who care about the condition of
the Earth, because as the American poet
e. e. cummings would say, “feeling is
first."" If people care about streams and
rivers, about oceans, and air, soil, and
water, about people and, of course, about
wildlife, they are ready to learn how they
can help. Only after they have been awak-
ened to the beauties of the natural world
can they be enlisted in the struggle to
protect it. And protect it we must. That is
a matter of survival, and environmental
education is surviva! education.

We also need people with knowledge.
We can’t expect everyone to become a
pollution expert, but we can expect them
to know that to preserve our natural re-
sources we must clean up pollution by
controlling the sources of pollution. We
can't expect everyone to become an expert
on estuarine ecology, but we can expect
them to know why wetland areas constitute
some of our richest and most productive
wildlife habitat We know that it took
professional researchers to discover the
insidious effects of DD T on wildlife, but
we know that it took informed citizens and
lawmakers with a love for wildlife to call
a halt to the depredation by banning the
use of DDT. So, we know that when people
who care are given the facts they will stand
up for a better world environment.

Care and knowledge are, therefore, the
two keys to a quality environment.

How do we use those keys? How do
organizations like the National Wildlife
Federation, the Naticnal Audubon Society,
and the Wildlife Management institute
fitin?

| see two specific areas where | fee!
non-governmental groups can have a major
impact on the enhancement and protec-
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imental quality, First, we can

wific data as it is developed.

in communicate this infor
mation to the pubtic. It we are not now
fulfilling these functions, if we are not
serving as the leading edge of the environ-
mental movement, we should be. We
should and we must work toward the
development of an informed citizenry that
is willing to make its voice heard, and we
must do this by shouldering a major share
of the responsibility for pcpularizing infor-
mation about the environment.

Creating An “Earth Ethic’

| think we have already made important
contributions in these areas. There already
has been a tremendous increase in the
public’s awareness of environmental
matters and | believe that non-govern-
mental environmental education groups can
take a great deal of credit for this wide-
spread awakening to the needs of our
world. Before the late 1960’s, the media
made little mention of environmental
problems. Then, in the period leading up to
the first Earth Day, April 22, 1970, we
began to see more and more features
dealing with the environment. Today, we
find accounts of environmental issues
appearing regularly in most major news-
papers and magazines. We also notice that
those who write these articles have a more
comprehensive understanding of the
ramifications of an oil spitl, or the con-
struction of a new dam or shopping center.
I think this new awareness is due in great
measure to the efforts of the environmental
education community. | think we have
already begun to establish an Earth ethic
in which all people see themselves as a
part of the Earth, and not apart from it.

We must develop educational materials
for the schools—materials that will be
used by them. We also must develop
materials for the general public that will
make the best possible use of available

data. And we must improve the distribution
of the materials we develop: information
that stays on warehouse shelves educates
no one.

Helping The Teachers

How can we be sure that the materials we
prepare for use in the schools will meet
the actual needs of teachers and students?
Let me tell you of a recent National
Wildlife Federation experience.

For more than four decades, the Federa-
tion has sponsored an annual National
Wildlife Week. Each year we attempt to
improve the materials we provide teachers
for the observance of this event. Recently
we sent a questionnaire to 200 teachers
who had responded to a notice in /nstructor
magazine offering free Wildlife Week
Education Kits for classroom use. We
asked for ideas for improving the packet
and replies poured in from teachers of
young students telling us they would like
more materials that could be used to
awaken environmental awareness in the
early grades. So we visited teachers in
nearby Fairfax County, Va., to determine
how we could meet this need. The answer
amazed us; these teachers all said they
wanted pictures of wildlife. We were non-
plussed to realize that although we publish
pictures of wildlife in our magazines all
the time, we had not been using them to
best advantage in our Wildlife Week Kits.
We had been too close to the trees to see
the forest.

So, we subsequently included a special
poster composed of 16 small pictures of
animals with information about each of
them on the reverse of the poster, and
added two and one-half pages of ideas
for using the pictures.

My point is that we went to the teachers
themselves for ideas about their needs
and then developed our materials to fill
that need. By doing that we have helped
them to help their students discover new
aspects of the world around them,

Stili, that is not enough. It would be,
if every teacher had a background in
ecology and the interrelationships in the
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UNESCO’s Efforts

In Environmental Education

politicai ideology. Ueveloping countries
frequently experience problems associated
with underdevelopment or poorly planned
development. These include poor farming
technigues leading to soil erosion and
depletion, improper management of forest
resources, inadequate health and nutrition
practices, and the lack of educational
programs to help resolve these problems.
Other developing countries have adopted
inappropriate measures based upon short-
term gains not suited to existing situations.
These strategies have led to the rapid
deplstion of resources, increased poliution,
and in some instances, the spread of
disease.

Many developed countries also face
severe environmental problems. Some of
their more critical problems are industriatl
pollution, overexploitation of resources,
and a variety of social and physical prob-
lems confronting metropolitan areas.

When development programs are not
planned adequately, they may result in
resource deterioration, such as the reduc-
tion in quantity and quality of minerals,
land, forests, or aquatic sites; biological
pollution by organisms that cause disease
in humans; chemical contamination result-
ing from effluents, pesticides, or other
materials; and physical pollution, such as
noise, siiting, thermal wastes, or visual
blight.

Such environmental problems cannot be
resolved only through technological
means. Consideration must also be given to
their social and economic roots. We will
be facing the same environmental prob-
lems in the future and breeding new ones,
until we identify their causes and develop
programs to help resolve them.

It is evident that there can be no hope
of finding workable solutions to environ-
mental problems unless we modify educa-
tion so that people from all walks of life can
comprehend the fundamental interaction
between humans and their environment.

Within the attitudes of our population lie
the behavioral roots of such problems as
pollution, wasted energy, and the de-
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nment. There1s a

il ethic encom-

iraonment, an ethic
that helps individuals and societies think
and act in @ way that recognizes humanity's
place and critical role in the biosphere.

The Stockholm Resolution

The United Nations Educational, Scientific,
and Cultural Organization (UNESCO}
became involved in environmental educa-
tion as a direct result of a recommendation
at the United Nations Conference on the
Human Environment in Stockholm in 1972,
The recommendation stated that "“organiza-
tions of the United Nations system,
especially UNESCO, should establish an
international program in environmental
education, interdisciplinary in approach,
in-school and out-of-school, encompassing
all levels of education and directed toward
the genera!l pubtic, in particular the
ordinary citizen living in rural and urban
areas, youth and adult alike, with a view

to educating people as to simple steps one
might take to manage and control one's
environment.”” Furthermore, the Confer-
ence called for UNESCO to work with

all appropriate United Nations agencies,
international non-governmental organiza-
tions, and the 148 member nations to
develop a framework for furthering environ-
mental education internationally. A direct
result was the intergovernmental con-
ference on environmentai education held

in Thilisi, U.S.S.R., in October 1977, to
formulate and adopt international, regional,
and national policies on environmental
education.

In September of 1974, | accepted the
position as the first director of UNESCO's
international environmental education
program. | served in this category for
two years and have since continued to
work with the program on a consulting
basis.

In October of 1974, UNESCO convened
a consultation meeting with representa-

tives from many United Nations Agencies,
international government environmental
education organizations, and experts in
environmental education from each region
of the world,

An outcome of this meeting was a
UNESCO proposal, later approved, to the
United Nations Environment Program
{UNEP) for a $2 mililion grant for a period
of three years. The resulting UNESCO-
UNEP effort would help develop an inter-
national program in environmenta! educa-
tion; promote the internationa! exchange of
information on this subject; coordinate
research in teaching and learning; and
formulate and assess new methods,
materials, and programs.

Four-Year Plan

The strategy consisted of four phases,
each requiring about one year of prepara-
tion and execution. The first phase was to
develop a comprehensive bibliography and
working documents for an international
workshop held in Belgrade, Yugoslavia;
to assess needs and priorities of UNESCO
member nations; and to establish a network

,system for environmental education. The

second consisted of a series of regional
workshops that revised the Belgrade
recommendations to meet regional needs
better and the funding of twenty-five pilot
environmental education projects. The
third phase was the convening of the
conference in Tbilisi. The fourth was to
help carry out recommendations adopted
at the intergovernmental conference,
assign environmental education experts to
each of the UNESCO regional offices,
encourage development of national en-
vironmental education plans, and build a
stronger financial commitment for environ-
mental education with UNESCO.

As a result of the UNEP grant, UNESCO
was able to increase its staff and consul-
tants in the environmental education
program,

The first year of the program (1975)
laid out a four-year strategy: to prepare a
funding proposal for UNEP; to survey the
world literature in environmental educa-
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ally the conference adopted 41 recom-
mendations.

One of the most important recommen-
dations endorsed world-wide goals, objec-
tives, guiding principles, and targets for
environmental education.

Some other major recommendations of
the conference addressed the following
themes: the role and general scheme of
environmental education; consumption
behavior and the wastefu! use of consumer
goods; pre-service teacher education;
in-service training of teachers; initial edu-
cation of professionals; vocational
training; teaching aids and materials. They
also included: research and evaluation;
dissemination of information; environ-
mental education at colleges and universi-
ties; improving the existing methods for
information exchange; social, economic,
cultural, and psychological factors relevant
for environmental education, and coopera-
tion with non-governmental organizations,
as well as specific regional concerns.

There was a strong commitment by both
UNESCO and UNEP at the conference to
integrate environmental education in their
middle-range and long-term plans for
education and to assist member states in
carrying out the 41 major recommenda-
tions adopted at the conference. There was
a remarkable amount of agreement in the
conference at both the conceptua! and
strategy levels between the developing and
developed countries and the Eastern and
Waestern European countries.

The conference ended with the adoption
of a strong report and a commitment from
each delegation to work with its govern-
ment in implementing the recommen-
dations.

UNESCO is currently working with
United Nations agencies, international,
intergovernmental and non-governmental
organizations, regional groups, and na-
tional governments to assist in the imple-
mentation of each recommendation.

Each region has either held or is in the
process of holding regional meetings dedi-
cated to the implementation of the Thilisi
recommendations. In addition, many na-
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tions have convened meetings for a similar
purpose. Some of these nations are:
Czechoslovakia, the Federal Republic of
Germany, Great Britain, Poland, Vene-
zuela, and the United States.

In the United States, a National Leader-
ship Conference organized by the Alliance
for Environmental Education met in
Washington, D.C. in 1978. Conferees re-
viewed recommendations of past national
and international conferences, assessed
the present national situation in this field in
light of recommendations approved at
Tbilisi, and developed a set of recommen-
dations to further environmental education
in the U.S,

Another major event since the Tbilisi
conference was a move to decentralize
UNESCO leadership in environmental edu-
cation. Recently an Environmental Educa-
tion Specialist has been added to each
of the UNESCO Regional Offices in Latin
America, Africa, the Middle East, and
Asia. The responsibilities of these special-
ists vary, but in general they serve to
promote environmental education within
the region by integrating it with all appro-
priate activities sponsored by the regional
office. They also assist nations in
developing environmental education plans
and fostering such programs in other ways.

Future Plans

In addition, UNESCO has integrated
environmental education into its middle-
range plan {covering the period 1877-
1882), increased the Paris Headquarters
staff, and increased the UNESCO budget
for environmental education by over 100
percent in the past four years during an
austerity period.

The United Nations Environment Pro-
gram also has established an Environ-
mental Education post to help coordinate
environmental education and to provide
greater {eadership. UNEP continues to
contribute around $800,000 a year to its
environmental education program.

At the 20th Genera! Conference of
UNESCO heid in October and November
of 1978, the delegates approved a plan

aimed at helping member nations to incor-
porate environmental education into formal
and non-farmal public education with a
view to providing a better understanding

of environmental problems and teaching
people how to foster the preservation and
improvement of the environment. Priorities
during 1979-1980 were given to the
development of environmental education,
training of personnel, and research on
interdisciplinary approaches to environ-
mental education. We also gave support

to innovative activities for the development
of teaching and learning methods and
materials, including the use of mass media
and establishment of national and regional
mechanisms for concerted action for the
development of environmental education.

Although steady progress is being made
in environmental education internationally,
some major challenges still lie ahead.
Greater effort is needed to help agencies
in the United Nations system and other
international organizations identify ways
to further such education. We must remem-
ber that very little action may occur in
environmental education unless nations
plan to help establish and operate environ-
mental education programs and activities.

A great deal has happened since the
1972 Stockho!m conference, but much
more still needs to occur. Plans are
already under way to convene a second
intergovernmental Conference on Environ-
mental Education in 1982 to review the
progress since Thilisi and to recommend
adjustments as necessary.

Environmental education can lay a
foundation for an environmentally literate
citizenry. This foundation, and continued
environmental education programs, should
make it possible to develop new knowledge
and skills, values and attitudes, in a drive
toward a better quality of environment
and, indeed, toward a higher quality of
life for present and future generations. [J

Dr. Stapp served as UNESCO'’s first Director
of Environmental Education and is currently
Program Chairperson, Behavior and Environ-
mental Program, Schooi of Natural Re-
sources, University of Michigan.
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Considering The Connections

amental compaonents of

nent-—land, air, and

the basis of all life and
of human activity, protection of the environ-
ment bears heavily on virtually all the other
human activities, which traditionally we
have considered separately, For the greater
part of human history, populations have
been small and the scope of our technology
limited. Hence, the failure to relate quality
of the environment to such matters as
eoenomics, energy, transportation, and
urban growth did not necessarily lead to
disastrous consequences. Today, this is no
longer true. The pressures of human pop-
ulations and the helter-skelter application
of technology are quite capable of severely
altering the life-supporting capacities of
ecological systems. This means, quite
simply, that the people of this planet must
consider the connections, or perish.

Natural systems are bound together in
complex ways. Waters flow from one body
to another and the air knows no boundaries.
Chemical compounds, both those devel-
oped in natural systems and those created
in recent decades outside the time-tested
boundaries of nature, move up and down
through food chains permeating eco-
systems and affecting plants and animals,
including human beings, in unanticipated
ways. Through the recently recognized
phenomenon of acid rain, air poliution
adversely affects water and aquatic life
hundreds of miles from the sources.
Pollutants applied to the land wash into
surface waters and sink into ground-
waters. Hazardous wastes dumped on the
land contaminate groundwater supplies
with substances that do not degrade and
will maintain their potential for harm far
longer than any human civilization has
endured.

A clear view of the connections between
enviranmental protection and other social
endeavors would help us avoid or diminish
the unanticipated by-product problems
which have accompanied the application
of science and technology in the past.

It wouid help us learn to satisfy our basic
needs for food, clothing, sanitation, and
shelter through the optimum use of
resources without paying an unforeseen
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cost in pollution and other forms of envi-
ronmental degradation that may threaten
cur health and well-being.

In this country we are much farther down
the road toward environmental respon-
sibility than we were a decade ago. The
environmental legislation created or dras-
ticaily amended in the last decade indicates
that our society realizes that environmental
goals cannot be achieved by pollution con-
trol alone, but must rely also on fore-
sighted environmental policies. We have
already lessened the gross impact of air
and water pollution. Even more important-
ly, on the firm foundation of the National
Environmental Policy Act of 1969, we have
begun at last to look before we leap. We
no longer build bridges, power plants,
airports, or dams without first considering
the environmental consequences. Qur
society has begun to consider the connec-
tions—a tendency which we must intensify
and expand until we habitually take appro-
priate account of ecological considerations
in our pursuit of critical nationat and
international goals.

The Environment and Health

Too often, when we hear the word
““environment’’ we think it's “'out there,”
that we are separate from it. In reality,
however, we are associated with the envi-
ronment in numerous complex ways. The
human body is about 60 percent water,
adults breathe a minimum of 12,000 quarts
of air every 24 hours, and in many less
obvious ways we are clearly creatures of
this planet. As our physical and social envi-
ronment changes, the physical and chem-
ical make-up of our bodies is altered. As
we consume air, water and food, our bodies
absorb and react to their contents. Noise
and radiation also affect us. The breakdown
of ecological systems mirrors our own
destiny: as land, air, water and living crea-
tures are affected by environmental mis-
management, our lives are diminished.

The most impartant objective of environ-
mental protection is the prevention of

disease and death. When we overload
natural systems with poliutants and cause
illness and death through acute air pollution
episodes or cause massive fish kills and
threaten drinking water supplies, the rela-
tionship between cause and effect is easy to
see and understand. But in the last decade
we have become acutely aware of the fact
that environmentally-caused death and
disease can occur under much less dramat-
ic and obvious circumstances. Moreover,
since World War It our technotogical skill
has introduced into the world new sub-
stances which are utterly alien to the
natural processes of the Earth. We no
longer derive the chemicals we use from
naturally-occurring materials only—plants,
animals, and minerals that evolved in the
same environment in which people have
always lived. Through three million years
of trial and error we have learned which of
these substances were edible, which were
useful, and which were dangerous.

Through the chemical revolution we have
created about five million synthetic com-
pounds—three million since 1971 alone.
About 65,000 are in commercial distribu-
tion. Most serve us well, but some pose a
serious threat when used improperly, or
particularly when they enter the environ-
ment in ways that were not intended or
anticipated. Some are dangerous in quanti-
ties so small that they can be detected only
with sophisticated instruments capable of
detecting chemicals present in parts-per-
billion or even parts-per-trillion. Some
cause health problems many years after
exposure. They provide the coup de grace
to the obsolete view that land, air, and
water have an almost unlimited capacity
to absorb pollution. Neither our bodies nor
the natural environment can safely process
the quantities and varieties of pollutants
produced today.

Health effects related to the environment
are not limited to such well-known and
serious ailments as cancer, neurological
damage, or heart and lung diseases.
Environmental pollution also diminishes
well-being, lowers human vitality, contrib-
utes to lost work time, and aggravates
chronic iliness.
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This attitude, if widely adopted, will
help ensure environmental conditions that
can sustain future economic activity. The
goal of industries drawing on America‘s
resource abundance in a responsible
manner is one that is shared by environ-
mentalists. businessmen, government
officials, and the public as a whole.

The Environment and Agriculture

America’s productive farmland is one of
our most valuable natural resources, and a
critical element in our foreign balance of
payments. An effective environmental pro-
tection program helps ensure the continued
value of this resource because well-
managed land, clean water, and clean air
all contribute to the quality and quantity of
agricultural products.

Numerous vital connections exist be-
tween water quality and agricuiture. Farm-
ers need suitable water for the irrigation of
crops and for livestock. Farm families
commonly rely upon wells for safe drinking
water. Rural ponds and lakes provide
resreational opportunities such as swim-
ming and fishing. Maintenance of water
supplies suitable for many uses, including
those of agriculture, is a major objective of
State and Federa! water pollution control
legislation.

Pollution control measures are essential
because agricultural runoff seriously affects
water quality in two-thirds of our river
basins. iImportant water supplies—the
Lower Colorado, for example—have been
polluted by salts washed out of the soil
through irrigation.

Runoff also accounts for over half of the
Nation’s man-made sediment load. An
estimated 1.8 billion tons of topsoil from
agricultural croplands erode into America’s
streams, lakes, and waterways each year.
Attached to the soil particles reaching the
water are insecticides, weed killers, fung-
icides, nitrates and phosphates from fertili-
zers, and the bacteria of animal wastes
from barnyards and animal feedlots.
Excessive sediment in water harms
fish populations. The United States pays
one half billion dollars annually to remove
sediment (both natural and man-made)
from waterways. We pay still more to clean
up drinking water supplies for both people
and animals.

Protecting rivers and streams from sedi-
ment also contributes to maintaining top-
soil on the land. Farmers are losing pre-
cious soil at a rate faster than that of the
“’dustbow!’’ days of the Depression. Since
1935, agricultural practices have so severe-
ly damaged farmland that one hundred
million acres of land can no longer be
cultivated and over half the topsoil on yet
another hundred million acres has been

JANUARY 1981

lost. Natural processes replenish some of
this topsoif, but not nearly fast enough and
not on a uniform basis.

Farmers must also be concerned about
air pollution. Current research indicates
that air poilution may adversely affect plant
growth and reduce production, particularly
near large urban centers. A potentially
more serious problem is posed by acid rain,
which is formed when nitrous oxides and
sulfur oxides, produced by burning fossit
fuels, increase the acidity of precipitation.
Because air pollution is carried hundreds
of miles, acid rain may be a threat to crops
far distant from pollution sources.

Pesticides can pose a problem not only
to water quality, but to crops and even to
farmers themselves. Long-term use of pesti-
cides often leads to the development of
resistant strains of pests for which aiterna-
tive chemical controls are not always
available. Natural predators of pests often
are unwittingly destroyed by the use of
pesticides and once-secondary pests then
become primary, moving unchecked
through crops. Improperly applied, pesti-
cides have poisoned farmers during the
process of spraying, and have seriously
affected the health of some farmworkers
and their families, as well as nearby resi-
dents. Pesticides can affect drinking water
supplies if sprayed near waterways or kill
fish and other wildlife. New management
practices to control pests, together with
greater care in the use of pesticides by
trained applicators, will help protect
against some of these problems.

Residential, industrial, and shopping
center developments near urban areas
gobbled up nearly 17 million acres of farm-
land between 1967 and 1977. Loss of farm-
land means a smaller base for food and
fiber production as well as the loss of
needed environmental benefits. One acre
of agricultural woodland can trap the smog
produced by eight automobiles—or the
carbon monoxide from fifty. Additionally,
urban sprawl increases energy cost. Food
must be transported greater distances, and
food production may be forced on to less
suitable and more easily eroded land. The
new drive for massive energy development
and expanded mining of fossil fuels
threatens increased diversions from the
agricultural use of land and water.

The multiple factors that affect food and
fiber agricultural production, so vital to
public welfare and the national economy,
illustrate in a compelling way the complex
connections that link agriculture and
environmental issues.

The Environment; The Global
Connection

Environmental pollution occurs as a resuit
of the actions and choices of individuals.
These individual decisions affecting the

environment—whether they are made
carefully or carelessly, whether they
pertain to a single household or extend
throughout a giant corporation—ultimately
become part of the conglomerate of similar
actions and choices by millions of other
individuals around the giobe. The environ-
mental effects of these many decisions,
naturaily enough, are felt worldwide as
well.

It is local governments, however, that are
usually the first to learn about a pollution
problem, and the first to try to solve it. But
poliution knows no boundaries. One com-
munity’'s environmental problems may
orginate in an area quite apart, upstream or
upwind, and beyond the regulatory reach of
the jurisidiction that bears the burden of
pollution.

Because of such jurisdictional
limitations, local governments in our
country of necessity sought State action to
control the sources of pollution. But State
boundaries do not inhibit the movement of
pollutants any more than city or county
lines. Many of the more serious environ-
mental problems that arose the United
States were regional in nature; States
could not act alone to deal with them.
Moreover, conflicting State environmentat
demands posed special difficulties for many
industries and underscored the need for
national environmental laws. Recognition
of the national implications of pollution
control led to the major environmental
legislation of the past two decades.

As we begin the decade of the 80°s, we
are confronted almost daily with evidence
that even nation-wide pollution control
programs cannot contain some
environmental problems.

International measures are increasingly
necessary so that we may cope with
problems such as acid rain and the release
of chlorofluorcarbons which deplete the
atmosphere’s ozone layer which protects
us from excessive radiation from the sun.

To solve environmental problems it is
necessary to “'think globaily, but act
locally.” If we do so we may better
comprehend the global implications of local
actions affecting such matters as the long-
term storage or disposal of nuclear and
other hazardous wastes and the types and
degree of control placed on iocal sources of
air or water poliution.

The better we see environmental
problems in their global context, the more
we appreciate the importance of remedial
action in our own communities. The global
commons are shared by the world’s people
and the universal need for clean air, potable
water and fertile land connects us all. [}

This article by Joan Nicholson, Director of
EPA’s Office of Public Awareness, is an
excerpt from a new EPA brochure with the
same title which will be published shortly.
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Training And Manpower
In Environmental Quality

e talents of approximately a million

eople are needed to manage environ-

rental quality in the United States.
Itis a rapidly-expanding field; the work-
torce covers more than 120 occupations,
many of which did not even exist five years
ago. That fact underscores the need for
environmental education to prepare a
skilled workforce.

Only about one percent of the current
workforce is employed directly by EPA
which by itself cannot carry the burden of
maintaining environmental quality in the
Nation. The training and education of the
other 99 percent is carried out by organiza-
tions such as labor unions, community
colleges and universities, as well as by
on-the-job training. Thus the purpose of
environmental education is notonly to
inform the general public in environmental
concerns, but also to prepare a skilled
workforce to deal with problems in this
field.

Some of the groups that make up the
environmental workforce are:

Wastewater treatment plant

operators 90,000
Solid waste workers

{public & private) 275,000
Professional engineers in

wastewater treatment 6,000
State and locat air pollution

control workers 7,300
Federal EPA employees 11,000
Drinking water plant operators 60,000

Scientists & engineers who describe
their jobs as poliution control

related 130,000
Toxicologists, doctorate ievel 1.200
State environmental employment,

all programs 25,000"

*Source: ““Manpower for Environmental
Pollution Control,”” National Academy of
Sciences, 1977.

The environmental workforce uses the
talents of many different occcupations, The
skills of the scientist are used to detect
trends and limits in ecosystems. The
talents of the engineer are used to design
environmentally sound technology. The
tools of the social scientist are used to
study and recommend choices. The talents
of the lawyer are used to obtain com-
pliance with environmental laws.

The Environmenta! Protection Careers
Guidebook, a joint publication of the U.S.
Department of Labor and EPA, describes
occupations in the environmental field. It is
estimated that 40 or more of the 120
occupations were not in existence as
recently as 5 years ago.

Some emerging occupations which are
expected to be difficult to fill in the first
half of the 1980's are:

Integrated Pest Management Specialists—
workers who can recommend a variety of
chemical and non-chemical options for
pest control,

Toxicologists—those who have knowledge
and ability in defining the toxic properties
of chemicals and their movement through
ecosystems.

Veterinary pathologists—veterinarians who
are certified by a State board to evaluate
diseases in test animals and other
organisms.

Ground water protection specialists—those
who can predict the movement of chem-
icals through the ground and recommend
safe disposal sites and methods.

Land reclamation specialists—those who
can devise and carry out plans to restore
damaged landscapes (e.g. strip mine spoil)
to stable ecosystems,

Hazardous waste workers—professionals
and technicians who handle, store, incine-
rate and manage waste materials which
are toxic, corrosive, explosive and persist-
ent in the environment.
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Learnina On The Chesapeake

rpeake Bay boaters in Maryland

o have sailed past “’No Tres-

ising—Smithsonian Institution’’
signs on Rhode River and the Bay around
the Poplar Islands, may wonder what is
really behind the signs and why unlimited
public access is prohibited.

Behind the signs is a 2,600 acre labora-
tory for research and education~—a site
of critical environmental studies that
have meaning for all of us and for the
ultimate health of the Bay. The ‘'No
Trespassing’’ signs have a serious purpose:
they are there to protect study sites, deli-
cate instrumentation, and animal popula-
tions, which are the subjects of Center staff
investigations.

While the facility as a whole is off limits
to public access, it carries on a very active
education and public outreach program.
Emphasizing "’learning while doing.”’ the
study of various environmental concepts
begins with sessions for pre-schoolers and
their parents and includes teacher-led ac-
tivities for children in school, after school,
and summer programs, and regularly
scheduled trail walks. Two years ago,
group boat tours were added.

The Chesapeake Bay Center for Environ-
mental Studies was established in 1965,
Java Dairy Farm, the original 368 acre
tract, was left to the Smithsonian in 1962,
by Robert Lee Forrest, who operated the
farm from 1915 to 1946.

The Center is located seven miles south
of Annapolis, Md., on the Rhode River, a
tidal arm of the Chesapeake Bay. Within
its boundaries are forests, abandoned
fields, marshlands and active farms—a
full range of southern Maryland habitats
and animal populations for study. Research
also is conducted on the Smithsonian-
owned and Center-administrated Poplar
Islands near Talbot County on the Eastern
Shore of the Bay.

The research program focuses on the
dynamics of an estuarine-watershed eco-
system, land use effects, and man’s inter-
actions with his environment. The program
includes a broad range of long term, in-

JANUARY 1981

tegrated studies on the Center’s uplands,
watershed, the two-square mile Rhode

River estuary, and the effects of environ-
ment on people’s attitudes and behavior.

Fragmented Habitats

Two Center researchers, Dennis Whigham
and James Lynch, have been exploring the
effects of fragmentation of habitat on plant
and bird species. Earlier studies by Lynch in
Washington’s Rock Creek Park revealed
sharp declines in certain bird populations
with the increase in isolation and frag-
mentation of their natural habitat. The

two ecologists are also studying the impact
of deer on one of the small Poplar Islands
and the factors of competition and com-
patability in different plant and animal
communities.

Dr. David Correll's group has mapped
small basins of the watershed according
to their land use, such as cropland, pasture,
and forest. They are monitoring and
analyzing samples of the stormwater runoff
from each basin through a series of in-
strumented sampling stations and gauges.
Nutrients, pathogens, sediments, pesti-
cides, and herbicides are among the com-
ponents of runoff being analyzed in
Center Laboratories.

The Rhode River estuary receives fresh
water from small creeks, runoff from the
land, and materials entering from the
atmosphere through drainage and rain-
water. Microbiologists and chemists at the
Chesapeake Bay Center are studying how
materials from land runoff are distributed
in the estuary and the effects of these
materials on the estuarine environment. In
another current estuarine study, white and
yellow perch are being studied for
spawning success, growth, and abundance.

Many of the Center’s public programs
are made possible by the dedicated and
able assistance of a corps of volunteer
guides. The group boat tours, for example,
have been under the direction of two
volunteer Coast Guard Auxiliary captains.

The Center publishes a quarterly news-
letter, the Rhode River Review, which
features articles on current staff research,

curriculum development, and public pro-
grams. A meeting facility, completed in
1975, is the site of frequent presentations
by guides and Center staff to visiting
groups.

In keeping with the Smithsonian tradi-
tion, the Center is committed to the
increase and diffusion of knowledge and
careful preservation. Its focus is data base
for wise management of its valuable nat-
ural resources.

People and Landscapes

One unusual research program at the
Center is concerned with environmental
influences on human behavior and ways in
which human preferences for various land-
scapes are formed. John Balling and John
Falk have been exploring the effects that
man’s evolutionary history may have on
these preferences. Underlying much of
their work is the hypothesis that human
evolution, in large part, took place along

or near river courses in the East African
savanna, Preferences for natural settings
with scattered trees, short grass, and some
type of water body may, therefore, reflect
an innate preference for the environment
in which much of our biological {and
psychological) apparatus evolved.

A two-part theory of the development of
environmental preferences was tested in a
series of studies in which participants
“rated’’ photographic slides of different
natural environments—tropical rain forest,
temperate deciduous forest, coniferous
forest, savanna, and desert. First, it was
proposed that there is innate predisposi-
tion towards savanna-like settings that
expresses itself most clearly in childhood.
Recently completed research by Balling and
Falk has shown that children as young as
three to five years of age show a strong
preference for savanna environments.
Earlier data revealed that the preference
for savanna persists throughout the ele-
mentary school years. Second, with
increasing age and experience, familiarity
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concerned with problem analysis, and this
provides substantial guidelines for liberal
education. It therefore makes some of the
abstract aspects of liberal education very

concrete and tangible.

Furthermore, a problem-oriented
approach provides an appropriate educa-
tional role for the various disciplines and
professions, which can gain their signifi-
cance from concentrating together on a
problem at hand, rather than from autono-
mous or theoretical systems. By this means
one discipline becomes meaningfully re-
lated to another, and one profession to an-
other, when applied to a particular problem.

Finally, in regard to making libera!
education marketable, a problem-oriented
approach provides an education with a
variety of job applications. In order to
analyze problems, students must acquire
both general knowledge and specific skills
in those areas, and apply them outside
the walls of a university. They must learn
to work cooperatively with others. They
must learn to anticipate the future. An
education such as this produces students
who are in high demand on graduation, and
who will continue to be so in the years
ahead.

Other Advantages

But there is more to the subject than this.
There are important advantages for the
student. For example, a problem approach
provides a very substantial motivation to
learn and may enhance his or her ability

to learn. Thus, chemistry comes alive in its
application to problems, as the student
perceives that it is closely related to other
disciplines such as sociology, literature,
mathematics, and biology. A student who
focuses attention on chemistry can actually
perform better in this field if he or she
follows a problem approach to learning,
becomes motivated to apply the discipline,
and finds that this specialty cannot stand
alone, but must be interwoven with many
other disciplines and professions. And it
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may well be that fewer credits of chemistry,
and more of related subjects also will

give the student more knowledge of
chemistry.

There are important advantages for the
faculty member. Professors commonly
become more and more specialized over
the years. The range of their coursework is
restricted. Extensive contacts with other
professionals often are limited to those
whose fields are similar. The institution
groups their offices, classrooms, labora-
tories, and studios together by discipline.
A problem-oriented university can provide
a far wider range of stimuli both inside
and outside the classroom. Team teaching,
interdisciplinary departments, and varying
problems encourage faculty members to
consider new and broader perspectives. It
is an atmosphere conducive to innovative
thinking.

There are important advantages for
research and community outreach. Most
traditional universities have a difficult time
organizing for problem-oriented research.
Typically, they create many institutes or
centers, which are rather odd appendages,
separate from the mainstream of the
university. The facuity member may or may
not be rewarded for his or her work in them.
A problem approach places problem-
oriented research in the mainstream.
Whether the topic is local or worldwide,
whether itinvolves few or many disciplines
or professions, whether it is marked by
many community comsplications or not, the
problem-oriented university is in an excel-
lent position to make a contribution to
knowledge and to help solve community
probiems at the same time.

At a conventional university a student
fundamentally chooses subject matter—
such as biology. chemistry, sociology, or
psychology—or a profession—engineer-
ing, medicine, business administration,
social work, and so on. At the University

of Wisconsin-Green Bay, these two choices
are open to students. They can decide to
emphasize any of the traditional disciplines
or subjects, and they can decide to
emphasize any of the appropriate profes-
sions. The difference is that students have
a third choice—one which they are re-
quired to exercise. They must choose a
probiem of some social significance on
which to concentrate. If they also choose
a subject matter and/or a profession, itis
their responsibility to apply the subject
matter and/or profession to the problem
they have selected for understanding and
analysis—in cooperation with other disci-
plines and professions and other students
and professors. Thus, they do not study
chemistry for chemistry’s sake alone, but
in regard to its application to the world
outside the university. Similarly, they do
not study business administration alone,
but in regard to the way in which business
structures can constructively relate to the
problem selected.

A conventional university organizes
faculty members either on the basis of
disciplines or on the basis of professional
areas. At our Green Bay institution, the
faculty is organized into multidisciplinary
problem-oriented units called concentra-
tions. This encourages facuity members
to think in multidisciplinary, problem-
oriented ways. We hire and evaluate them
on this basis, and determine academic
policies on this basis.

Thus, neither from a faculty nor a
student point of view are disciplines or
professions predominant. Students select
their major in one of the concentrations.
Of course, they need to have backgrounds
in disciplinary and professional subjects
as well as interdisciplinary and problem-
oriented areas. The great majority of
students, therefore, select a co-major or a
minor in a discipline or a profession, to
go along with the concentration major that
focuses on a problem. This permits or
encourages a student to consider the
discipline or profession as a useful means
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to a social end, rather than as a means or
an end in and of itself. About one-third of
the teaching at the University is in broad
interdisciplinary or problem-oriented
courses, and about two-thirds in the dis-
ciplines or professions. However, in regard
to this latter component of courses, much
of it is specifically problem oriented as
well, although within the confines of a
single discipline or profession.

A Moral Imperative

To put the matter in a different way, we
base our academic plan upon the idea of
social responsibility. Each stident must opt
for the world, not out of the world. Each
has a responsibility to help make the world
a better place in which to live. We ask each
student to consider the social importance
and social application of his or her intellec-
tual interest. in this world, those persons
who are particularly gifted intellectually
have a special responsibility to apply their
talents so that they benefit many people.
Students should begin this application at
the university, to place learning in a social
context. In this manner, they will under-
stand more fully that each person obtains
much of his or her identity by relating to
other human beings, and indeed has a
sacred responsibility to do so.

At our institution each student has a wide
range of problems from which to select.
A number of students focus upon urban
areas, and environmental questions associ-
ated with them. Others take a larger geo-
graphical perspective and focus on the
region. Some students are primarily con-
cerned with ecosystems. Others are con-
cerned with more specific matters of nat-
ural resource management, or with water,
air, and soil quality. Attention to population
pressure and hunger is common. And
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questions associated with modernity or
with the cultural and aesthetic environ-
ments are among other areas of concern.
Whatever the problem seiected—and
students have a considerable freedom in
identifying a particular one of interest to
them—the emphasis is on an area or topic
that affects many people—one that is a
truly social problem.

This approach to higher education re-
quires training in problem analysis. It
begins with the identification of what con-
stitutes a problem, and proceeds to an
examination of its various ramifications,
the development of alternative solutions,
and a study of the different ways that these
solutions can be reached most effectively.
This is not a value-free process, of course.
A student needs to understand that differ-
ent communities, different groups of peo-
ple, and different individuals will vary
widely in terms of their value preferences.
Therefore, requiring a student to consider
values, be sensitive to them, and under-
stand priorities among values are important
parts of such a University of Wisconsin-
Green Bay education.

One important element in a problem-
oriented approach to higher education is to
avoid elitism on the part of individual
students, faculty members, or the univer-
sity itself. Working with people at each step
involved in a problem analysis is essential
to identifying a workable solution. This
includes people of ail walks of life, in all
geographical areas, in any way related to
the problem. We cannot carry out problem
analysis completely within an educational
or research institution. It must involve
collaboration with the people responsible
for achieving a solution. And in most cases,
problems are not "‘theirs’’ but rather
*‘ours.”” The researcher or analystis a
citizen and also a part of the problem. We
hope that at our institution there is not a
we/they or a devil/angel situation. Problem
analysis requires the talents of many differ-
ent kinds of specialists, persons from many

professions and disciplines and persons
who fulfill many roles in the community.

It is overall a humbling and collegial experi-
ence, not an elitist one.

A university with a program such as this
becomes far more interdisciplinary since
problems do not confine themselves to the
artificial boundaries of particular disci-
plines. All aspects of the educational enter-
prise can be related or integrated—both
the more general subjects and the more
specialized subjects. A special emphasis
on future time is appropriate to problem-
oriented universities. A comparison among
different cultures becomes important in
order for students to understand how
similar problems are affected by cultural
variables. A merger of university and com-
munity resources becomes useful in com-
bining teaching, research, and community
outreach. Students need to have a substan-
tial amount of learning through experience,
and the student/professor relationship
must be one that is both close and heavily
biased in the direction of the "‘co-learner’s”
principle. If students are going to learn to
solve problems, they must have consider-
able freedom in their own education.
Student-initiated education and a choice
among many different alternatives in secur-
ing one’s education become requisites.

This is the kind of institution that the
University of Wisconsin-Green Bay aspires
to be. | say aspires because it is probably
impossible for any institution to embrace
completely the principles just outlined,
much less carry them out faithfully. Rather,
these are goals of direction, goals that we
can extend and enlarge, as we accumulate
experience and new knowledge.

Nonetheless, we have made an encour-
aging beginning. Our institution illustrates
that education and social responsibility can
go hand in hand, while academic freedom
is preserved. We remain optimistic for the
future. O
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EPA, Guam, And
Environmental Education

1lms swaying in the warm tropical

yeeze, curling aquamarine waves

:rashing on a white beach, and puffy
clouds skidding across a crystalline sky
would indicate that the Pacific island of
Guam is environmentally sound,
unpolluted, and problem-free.

On a closer examination, however, it
becomes apparent that, though conditions
are a vast improvement over the past, envi-
ronmental education and action are needed
to protect this island.

Prevention of pollution has been the
responsibility of the Guam Office of the
Environmental Protection Agency since
1973. Legislation relating to environmental
protection has been written and is currently
being enforced by the Guam EPA. The
present day image of a jewel in the Pacific
is no accident. Through cooperation by
governmental agencies and private enter-
prise, many of the difficuities of the past
have been deait with and acceptable
alternatives developed.

Compared to many American commu-
nities, Guam is an environmental utopia.
Local action centers on prevention of large-
scale environmental degradation through
careful planning and, equally important,
through education.

Raw sewage is no longer allowed simply
to flow into the nearest river, stream, lake,
or sea. Air quality has been improved
through control of dust created by rock
processing and construction companies,
and emissions from power plants are being
controlled. Groundwater contamination is
being monitored and the placement of
septic tanks, cesspools, sewage lagoons,
and landfills is carefully controlled.
Hazardous materials are being identified
and, in many cases, are collected, stored,
and ultimatsly receive disposal in approved
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hazardous waste landfilis on the mainiand
United States.

Legislation and monitoring are only a
portion of the role of the Guam EPA in
protecting environmental quality. Qualified
personnel are presently conducting
research in many areas. One of these is
the northern Guam freshwater aquifer.

As is true in the United States, knowledge
of groundwater characteristics is limited
due to previous difficulties in the collection
of uncontaminated samples. This study will
give a more accurate picture of the quantity
and quality of this main source of drinking
water.

Residents are kept abreast of environ-
mental problems, solutions, regulations,
and research being conducted through
public participation mestings and
educational problems.

““Wet and Wild’* Workshop

The most recent venture into an education
program resulted in a rather unusual
cooperative agreement with four other
agencies—the Guam Coastal Zone Plan-
ning and Management Bureau, Guam
Department of Agriculture, Guam Teacher
Center, and the University of Guam—to
provide environmental education.

Talents and finances were combined to
support a six-day environmental education
workshop for fifty teachers in August,
1980. This unique workshop, entitled,
“"Wet and Wild,”" immersed teachers in
activities designed to heighten their aware-
ness of the environment as a whole.
In-depth coverage was given on
groundwater.

Teachers came from all over Guam and
from the island of Ponape. During the
workshop, they attended classroom
sessions in which they learned environ-
mental concepts and discussed with rep-

resentatives of the participating agencies
how those concepts related to solving or
preventing Guam’s environmental
problems.

While lectures and classroom work did
occur, the main emphasis was on activities.
The most enlightening was an overnight
camp-out on a remote beach complete with
naturally edible foods, spear-fishing,
snorkeling, and field studies. Equipment for
the field studies as well as literature were
purchased with funds generated by the
sponsoring agencies. In addition, represen-
tatives of the cooperating agencies will be
available during the school year to provide
advice to the public schools.

Commitment to carrying out an environ-
mental education program in the class-
rooms was demonstrated by the prepara-
tion of a plan of action by each of the
teachers. Through programs such as this,
teachers can make a significant impact on
the environmental ethic of the citizens of
Guam.

The same pressures which have already
created environmental disasters in parts of
the maintand U.S. are present in Guam.
Fortunately, the "‘conquer and move west"
ethic which prevailed so long on the main-
tand has had a barrier on Guam—no west
to move on to. There seems to be a strong
determination to prevent pollution in
the future and to save one of the few
remaining tropical paradises.O

Jane Kellogg is a Writer/Editor at EPA’s Robert
S, Kerr Environmental Research Laboratory in
Ada, Oklahoma. Her hushand, Don, is Professor
of Science Education at East Central Cklahoma
State University in Ada. This report is based

on their studies last year at Guam, a U.S.
territory in the Western Pacific with an approxi-
mately 100,000 population and a land area

of about 209 square miles.
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Winter Skeletons

reives, the naked

25 of elm and oak

e sithouetted like
intricate black fans against the
ruby background light of a
slowly rising sun.

So another winter day un-
folds over a landscape where
plant skeletons—wildflower
and weed stalks and trees
stripped of their winter leaves
—march along roadsides and
across fields and woods.

Gone is the perfumed beauty
of such annual flowers
as violets which disappear
completaly by the end of
summer. Yet plants such as
milkweed, Queen Anne’s Lace,
wild yams, goldenrod, teasel,
and virgin's bower remain and
are transformed into a new
dry form that can survive icy
breezes.

Some of these plants still
carry seeds and were described
by Thoreau as those “‘unex-
hausted granaries which enter-
tain the earliest birds—decent
weeds . . . which widowed
nature wears."”

Many birds and other ani-
mals also find feed in bare
trees or the vines wrapped
around them. The orange
berries of the bittersweet vine,
the dried purple fruit of grape
vines, and the white berries of
poison ivy all provide nourish-
ment for wildlife.

Even erect dead trees—
called snags—are useful to
creatures of the forest. Wood-
peckers and other insect-eating
birds, such as the brown

creeper, thrive on carpenter
ants, beetles, and termites liv-
ing in the dead wood. Tree holes
drilled by woodpeckers or
caused by disease provide
shelter needed by raccoons

and other mammals.

The most successful hole
digger is the pileated wood-
pecker, a red-headed black and
white bird about the size of a
crow, with a massive black
beak. When drilling, the
pileated woodpecker sounds
like a jackhammer breaking up
concrete and sends wood chips
flying with its hammering
blows.

The large oval holes it
creates while making a nest
or digging for carpenter ants in
the trunk are later used by many
other birds and small animals.

An excellent den tree is the
sycamore which is particu-
larly susceptible to the internal
diseases and decay that leave
large cavities. Hikers caught in
rain storms can sometimes
walk into the trunk holes in
huge sycamores and find
shelter.

One of the more ancient
trees, the sycamore has a brown
exterior bark that splits as the
trunk grows instead of expand-
ing as the bark does on more
modern trees. When the exterior
flakes off, the sycamore’s light
under-bark gives it a distinctive
mottled or whitish appearance.

Other trees which can also
be identified in winter despite
the absence of leaves include
the elm which has a vase-

shaped trunk and branches. the
pin oak with its ascending
upper and drooping lower
branches, the honey locust
noted for its prominent trunk
thorns, and the shagbark
hickory with its shaggy bark.

The sithousttes are only
one of many clues that can pro-
vide a guide to trees and help
solve a tiny part of the vast
mystery of nature.

Winter often savages forest
trees, bending or cracking them
with heavy burdens of ice
or snow.

Occasionally, branches of a
falling tree catch on a neigh-
boring limb, and two forest
monarchs are locked in an
awkward embrace. When winds
blow again, they groan, moan,
and squeak as their branches
rub against each other.

Once they crash to earth,
fallen trees may be cut for
lumber or firewood, but the
less desirable ones will be left
to rot on the forest floor.

Sometimes a seed falling
from a standing tree will be
blown by wind into a crevice in
a log below. When conditions
are right, the embryo in the
seed gradually begins to grow
as the point of its root cracks
the seed case and finds mineral
and water in the decaying
trunk, known by foresters as a
nurse log.

Gradually a new tree sprouts
and begins its iong journey
toward the sky as once again
life renews itself in death.—
C.D.P.O
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News Briefs

Superfund Approved

New Use For
Bubble Idea

Congress has passed legislation authorizing a "Super-
fund" to aid the Environmental Protection Agency in

the clean-up of toxic waste dumps and chemical spills.
The Agency estimates that some 30,000 to 50,000 poten-
tially hazardous waste dumps are scattered across the
country. The legislation passed by Congress authorizes
over $1.6 billion to be spent over a five-year period.
Of that, 87.5 percent will come from a tax on those in-
dustries which operate the chemical feed-stocks of haz-
ardous waste. The remaining 12.5 percent of the fund
will come from the Treasury. The Agency will take clean-
up action, under this legislation, only in cases where
a responsible party cannot be identified, where a res-
ponsible party refuses or cannot afford to adequately
respond, and if the State is unwilling to take correc-
tive steps.

The EPA is making a variation of its "bubble" idea

immediately effective to let American
turers save an estimated $107 million
expenditures and $28 million annually
costs. The Agency's action expressly

can manufac-
in capital
in operating
encourages

States to allow can makers to meet applicable
emission levels by averaging emissions over a 24-hour
period, permitting much greater flexibility with no
adverse air quality effects.
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