











of the Act, one-and-a-half times as many
new companies located there as had done
in the seven preceding years. Plant expan-
sions between 1970 and 1977 were four
times the number between 1963 and 1970
Mareover, the development that was
permitted under the Act avoided the defi-
ciencies of the anything-goes projects that
plagued Vermont in the 1960°s. No longer
were second-home developments perched
on hillsides with inadequate plumbing that
threatened water supplies. No longer could
shopping-centers be sited without regard
for the traffic problems they might cause.
As former Governor Davis commented,
“The unwieldy developers went some-
where else—and I'm glad they did.”

The Perils of Change

The temper of our times is hostile to gov-
ernment intrusion into private activity.
There is nothing surprising about that. It is
frequently said that big government creates
big regulation just to keep itself in busi-
ness. The much larger truth is that a big
society has spawned problems that the
founding fathers could never have antici-
pated. And the sudden increase in regula-
tion during the last decade stems from four
phenomena:

First, population growth without prece-
dent in the history of our species. It is
generally estimated that we humans did
not number one billion until A.D. 1830.
After that, it took another century—until
1930—for us to add a second billion. To-
day, there are more than four billion of us,
and we will add another billion by 1990.

Second, technological change has mag-
nified the size and scope of our tools
beyond the wildest imaginings of any
medieval Faust. In 1945, the largest oil
tankers had a capacity of 18,000 tons; by
contrast, in 1978 the Amoco Cadiz all by
itself dumped 220,000 tons of oil—the
equivalent of more than a dozen pre-war
cargoes—off the coast of Brittany. In fact,
I seem to remember that that is roughly
enough oil to supply New England’s entire
oil-based electrical energy needs fora
whole day.

Third, our technological skill has intro-
duced into our world substances that are
utterly strange and alien to the filtering
processes of the Earth. Until 1940, for
example, most chemicals in common use
were derived from naturally occurring ma-
terials such as plants and minerals; each
had been ""screened’’ by the physical and
historical environment. Three million
years of human beings had |earned,
through trial and error, which were edible,
useful, or dangerous.

But since 1971 alone, the chemical revo-
lution has produced 3 million synthetic

JULY/AUGUST 1980

compounds. Today 5 million such com-
pounds are known, about 65,000 are in
commercial distribution—and it takes a
team of pathologists, 300 mice, two to
three years, and about $300,000 to deter-
mine whether a sing/e suspect chemical
causes cancer.

Finally, we are dealing with accelerated
pace—the astonishingly brief span, about
35 years, in which so many novel, massive
changes have been introduced into our
5-billion-year-old habitat. Coming both
swiftly and simultaneously, these changes
magnify each other’'s impacts into an often
devastating synergism. The convergence of
these four factors—rapid population
growth, the scale of human tools, the eco-
logical strangeness of our synthetic com-
pounds, and the pace of their combined
assault—heightens the possibility that
some damage to our Earth will be
irreversible,

It seems to me we are suffering from
dismay at events of very recent decades
whose effects have just begun to show up,
and which we are struggling to assimilate.
The sudden increase in government regula-
tion of industrial activity is one aspect of
that struggle.

Understanding Our Limits

But that increase, in turn, merely reflects a
much more important phenomenon: the
perception of limits on our ability to exploit
our habitat without regard for the conse-
quences. Weare, in the genuine sense of a
much overused word, living through a
revolution. Yet this revolution does not
necessarily mean that, having enjoyed our
brief day in an abundant sun, we must now
return to a Dark Ages of spartan living and
pinched outiook.

it does, however, mean a different con-
cept of economic and industrial develop-
ment. Such a concept will be characterized
by several features whose outlines are
already clear: an analysis of environmental
impacts before a project is undertaken, as
contrasted with after-the-fact mitigation of
damages; conservation of resources—not
only of energy, but of all finite resources
including the most threatened of all, our
soil and water; and most significant, a new
definition of economic “‘growth.”

Such changes in thought and action are
already occurring, both in our lives and in
our laboratories. We have come to see
waste and excess not as the admirable sur-
plus of a productive economy, but as
simple stupidity—a symptom of social
corpulence. The perception of limits, still
denied by some, has evoked from others a
fresh wave of invention and ingenuity: we
see itin the drive toward conservation, the
effort to develop solar energy, the re-exam-
ination of industrial processes to minimize
pollution beforehand rather than cleaning
itup after. We are finding that, like all our

familiar resources—timber, fand, fossil
fuels, and labor—so the recognition of
scarcity can itself be a resource . . . an
intellectual resource that points our tech-
nology in a new direction: toward an in-
finitely more creative mode of invention
that keeps human demands in balance with
Earth’s supply.

The Impact of Change

One of the great anthropologists—I believe
it was Ruth Benedict—once speculated on
the impact of sudden change. She noted
that, within a few months after the Allied
landings in the South Pacific during World
War I, natives who had not the vaguest
conception of radio waves learned none-
theless how to repair radios. What are the
effects on a human being, she wondered,
of leaping so quickly from the Iron Age to
the Electronic Age? She offered no answer.

Butlonce saw a film that offered a
graphic reply to that question. Some ot
those same natives watched the Allied
ships pull in to the beaches and disgorge
bulldozers. The bulldozers began knocking
down trees, leveling the land, and building
airstrips. And within hours after the air-
strips were completed, in came one plane
after another, bringing food and medicine
in a seemingly infinite abundance.

The natives—interpreting this sequence
of events with a primitive understanding of
causality—began building their own air-
strips. Laboriously chopping down trees
and straightening the hilisides, they fash-
ioned their own rude runway. And not only
by day, but by night, too, they waited for
their birds to come down from the sky. the
film showed them, hundreds of them,
standing silently with torches to guide the
arrival of their own cargo through the dark.

It can be confusing and threatening to
five during a revolution as fast-paced as
this environmental revolution. It has
altered our thinking and behavior in a
surprisingly brief period. Many of us have
become concerned about the unnatural
speed and nature of ecological change. We
have come to realize that growth without
management—growth which emphasizes
quantity only, and ignores quality, includ-
ing destruction of high quality farm land—
contains within it the seeds of our own
destruction. But ! think enough of us have
begun acting on that concern to shape the
future to our will.

in doing so, we can make sure that suc-
ceeding generations will become bene-
ficiaries of change, not its victims. We can
make sure that our children will never
stand—prisoners of an obsolete economic
credo—waiting along some rude runway of
the mind, holding pathetic torches out
against the night, and hoping for an abun-
dance which only our intelligence and self-
discipline can win. O



Farmland and Water Pollution

1 the orchards af Virginia to the

ry lands of Wisconsin, through the

‘'n Beit, the Wheat Belt. and the
ranches of Texas, and out to the great
vegetable gardens in the valleys of Cali-
fornia, America’s farmers now feed more
people than ever before. Thanks to a virtual
revolution in agricultura! technology in
recent decades, the United States is able
to feed itself and still export $37 billion
worth of farm products each year. We have
become the Saudi Arabia of grainina
hungry world.

All the same, the agricultural revolution
has its price. Erosion, like a silent, aimost
invisible army of bulldozers, scrapes top-
soil off many of our richest farms and
pushes much of it into ponds, lakes,
streams, and rivers. This runoff often
carries pesticides, fertilizers, and animal
wastes which can find their way to ground
and surface waters. The results have been
dramatic.

At a cost of one billion dollars, this
country’'s farms lose four billion tons of
topsoil every year, enough dirt to fill a one
foot deep hole about one and a half times
the size of Delaware. Natural processes
replenish much of this topsoil but not
nearly enough and not on a uniform basis.
Even more alarming, since 1935 agricul-
tural practices have so severely damaged
farmland that one hundred million acres of
land cannot be cultivated, and over half
the topsoil on yet another hundred million
acres has been lost. This is like losing the
State of California and declaring lilinois,
lowa, and Ohio missing in action.

Furthermore, agriculture seriously
affects water quality in two-thirds of our
river basins and provides over half of the
Nation’s total man-made sediment load.
The United States pays five hundred
miilion dotlars yearly just to remove sedi-
ments {both natural and man-made) from
its waterways. We pay still more to clean
up drinking water supplies for both people
and animals. We lose swimming, fishing,
and other recreational opportunities. And
inirrigated areas, salt contamination re-
duces crop yields on 25 percent of the
land, and ground water quality is degraded
to the point that its use is greatly restricted

Problems Unseen

The problems of erosion and rural water
pollution go unseen by many farmers.

Topsoil erosion, even at an annual rate of
five to ten tons per acre, removes only a
very small layer of soil each ysar, Because
of this, the incentive to take preventive
measures is often weak. Productivity may
drop only after a number of years and may
be masked as the farmer applies expensive
chemical fertilizers and pesticides more
and more heavily. The effects of these
chemicals on water quality are also hard
to see, since they may not occur until the
chemicals reach other farms and cities
downstream,

Many culprits contribute to our agricul-
tural pollution problems: excessive tillage
{made easy by today's super-tractors);
careless land management; the heavy use
of chemical fertilizers, insecticides, and
weed killers; one-crop farms; the pressures
of farm economics; inefficient irrigation;
and a growing belief that fand must be
exploited at full capacity rather than nur-
tured for long-term health. Government has
been no angel either. All too often the
signals coming from Washington have
been conflicting or have encouraged plant-
ings on marginal lands that should never
have been put into production {so-called
fence-to-fence planting). In some areas,
local laws and policies work against effi-
cient water use, as well as clean water.

American farming has proven itself one
of this country’s great success stories over
the last thirty years. Along with this suc-
cess, however, has come a loss of flexi-
bility, a sort of paralysis. The farmer’s
ability to innovate and to cope with chang-
ing conditions has diminished.

Farm economics, in particular, have
often forced farmers to cut corners and
bring marginal lands into production just to
survive. Good husbandry practices have
sometimes been given up in the name of
efficiency. Dependence on petrochemicals
and capital investments has grown.
Diversified farming operations are a thing
of the past. And as fertilizers and pesti-
cides havc become less effective per unit
used, the response has generally besn
more chemicalis at higher costs rather than
application of other methods and
techniques.

Size may also be a factor. As farms grow
bigger, good operations and maintenance

practices can become more complicated,
more time consuming, and more costly, To
blame the farmer in such a situation may be
unfair. The high stakes involved in large-
scale farming have lowered his willingness
and often his ability to take risks, no matter
how promising.

To cope with the problems it creates,
agriculture must face the task of applying
the relatively smatl-scale tools of good
tarm management to large farming opera-
tions. Contour plowing, crop rotation, ter-
racing, no-till planting ,integrated pest
management, sediment dams, grassed
waterways, barnyard runoff controls,
sprinkler irrigation, reduced water waste—
these are the types of Best Management
Practices {(BMP's) that EPA is promoting
within the farming community in order to
improve water quality and reduce soil loss.

Methods Not New

Aithough terminology such as ““Best Man-
agement Practices’” and "‘Integrated Pest
Management’’ may be new, the tech-
niques are not. In fact, they involve the
management and husbandry practices that
good farmers have always used, along with
the innovations of modern research and
development. These techniques also in-
volve a genuine concern for the land and
the environment which, though they may
seldom consider it, many farmers reflect in
their daily activities.

At present, through Model Implementa-
tion Projects, the Agricultural Conservation
Program, and the Rural Ciean Water Pro-
gram, cost-sharing funds and technical
assistance will be made available to en-
courage farmers to install BMP's, Participa-
tion is totally voluntary, and the early
results have been encouraging. But if rural
pollution continues at critical levels,
stronger measures may also be needed.

There are many alternatives: economic
incentives such as more cost-sharing or tax
credits, economic penalties such as soil
loss taxes, and direct controls such as land
use limitations, performance standards, or
permits. Interest has been shown in requir-
ing farms to be certified as carrying out
approved conservation plans before they
can become eligible for low-interest loans.
Federal price supports and crop insurance
could also be tied to certification.

At this time, EPA believes in voluntary
programs. Nobody wants more regulation.
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ties of grains that are more resistant to
disease, produce more per acre and are
more nutritious.

The Center’s most spectacular product
to date is wheat.

In the 1850’s, Borlaug began to experi-
ment with seeds that had been produced in
the United States by crossing a Japanese
dwarf variety and another type called
Brevor. The Norin-Brevor cross laid the
basis for achieving a much higher-yield
and more disease-resistant wheat.

After thousands of further crosses and
trials in the 1960’s, new Mexican varieties
were released and successfully grown in
India and Pakistan.

Today, the descendants of these semi-
dwarf, high-yield varieties are being har-
vested on every continent, providing the
bread, chapati, couscous, semolina, maca-
roni and noodles that feed more than one-
third of the developing world’s population.

Wheat output has soared 50 percent over
the past 10 years, surpassing all other
grains and outpacing the 30 percent in-
crease in population. Rice has shown a rise
of 27 percent, and even sorghum and
millet, the poor relations in the cereal
family. have gained over the decade.

But the hope of the tropics and sub-
tropics—where the world’s hungriest
people live—is maize, what Americans call
corn. it was left behind in the high-yield
breakthrough of the 1960’s, now ranking
third in world production, behind wheat
andrice.

CIMMYT is the keeper of the largest
corn-gene bank in the world, from which
the breeders develop their new lines. The:
seeds are kept in a vault at a temperature
of 32 degrees F. and have a shelf life of 25
years. Backup duplicates are stored in Fort
Collins, Colo., in a vault where the tempera-
ture is 18 degrees below zero. These will
last 100 years.

So far, new varieties of maize have ac-
counted for a 38 percent boost in produc-
tion. The Center's breeders believe that
successful short-stalked, high-yielding,
disease-resistant and more nutritious vari-
eties will come soon and help feed a larger
future generation.

But a iarger future generation is just the
obvious, and not the only, problem facing
the Center.

Borlaug, who constantly treads the
croplands of the developing countries to
discover the problems and needs of the
farmers, sees poverty as the biggest imme-
diate obstacle.

*It’s not that we’re not producing enough
food right now,”” he said. "We are, but it's
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not equitably distributed. Too many people
don’t have the money to buy it.

""For example, India in 1977-78 pro-
duced 125 million tons of grain. This is 10
to 12 million tons more than needed-—
based on present diets—but millions of
Indians are too poor to buy it.

"The developing countrias need public-
works projects in the rural areas to enable
the rural poor to buy food. Small factories
and other localized activities can provide
the jobs that are needed.’’

Borlaug believes China may have found
a way. "'On two trips to mainland China,"”
he said, 'l never saw a hungry person.
Everyone seems to be working. The
Chinese have done a creditable job in
building up rural industry and food.

"I believe planners should think smatll
when it comes to agriculture. And | think
we need more people looking at the overall
picture rather than specialists doing the
planning. | would like to see bronze plaques
erected for every small irrigation ditch
that's dug. This is the type of water man-
agement that can really help the small
farmer. Big dams have their place, but the
small irrigation ditch is vital.”

Some agricultural development projects
and programs in developing countries, he
claims, are either misbegotten or misdi-
rected. He cites a situation in Pakistan
where with construction of the massive
Tarbela Dam, largest earthen dam in the
world, timber areas previously untouched
became available to private interests. They
clear-cut entire hillsides, causing vast
erosion and hastening the silting of the
reservoir.

"l was there on a rainy day,” Borlaug
said, “'and soil once held by trees was
pouring down into the Indus River like a
cascade of chocolate.”

The scientists, technicians, and profes-
sionals at CIMMYT all emphasize collabo-
ration with small farmers.

When Dan Winkelmann, an economist,
first came to the Center, he rented a six-
acre farm nearby. He worked it as many
Mexicans do—without sophisticated
equipment—to grow maize and beans.

""There is no free lunch in farming,’’ he
said. "You're constantly weighing the bio-
logical feasibility of what you're doing
against the economic feasibility. There has
to be give-and-take, which means early
collaboration among all research disci-
plines studying aspects of production.”

Other staff members, like Narendra Lal
Dhgawan on the maize breeding staff, serve

as key links between the breeders and the
countries testing new varieties emerging
from the international program.

This year Dhgawan is airfreighting half
a million envelopes containing seeds for
700 trials in 88 countries. Ha will feed the
resuits into a computer and send printouts
to all participants in the trials and others
interested in the program.

These printouts can tell a scientist in
Turkey, for example, that a certain variety
of maize grown in Egypt might do well
under similar conditions in his country.

Because wheat is such a universal food
and is eaten in so many ways, the varieties
deveioped at CIMMYT are being evaluated
continually in the Wheat Industrial Quality
Laboratory, headed by Arnoldo Amaya
Oelis. Bread wheats—both winter and
summer—are analyzed for their milling
and baking qualities. Amaya and his staff
work with 20,000 lines of bread wheat,
8,000 lines of durum—the wheat that be-
comes pasta—and some 2,000 lines of
triticale, a high-protein cross of durum
wheat with rye.

Some 10,000 men and women from the
developing countries have come to the
Center for in-service training in research
techniques so that they may practice them
in their own countries. In addition, other
professionals spend from a week to several
months working on specific problems in
wheat and maize.

Scientists at the Center do not look on
themselves as *‘revolutionists’’ in the field
of agriculture. But they are keenly aware of
the importance of their work and the im-
pact it can have on the future of the world.

Their attitude is symbolized by a modest
exhibit in Mexico City's magnificent Mu-
seum of Anthropology. Amid the massive
stone carvings and impressive relics of the
Mayan, Toltec, Olmec, and Aztec cultures
is a small display of corn, dug up from the
centuries-old ruins and tombs.

The smallest ear is barely two inches
long and has tiny kernels. It datas back
several thousand years. The other ears in
the display get progressively larger with
each agricultural improvement of our early
ancestors.

At the end of the case are several ears of
the 20th century, many times the size of the
first.O

Jerry E. Rosenthal, now retired, formerly
was chief of the press and publications
division in AID’s Office of Public Affairs.
His article adapted with permission from
the Christian Science Monitor. © 71979
the Christian Science Publishing Society.
Allrights reserved,






EPA Farm Land Policy

It was the same thinking—anticipating
impacts, cost-effectiveness, ‘replacing our
own divots,” that led to the development of
the EPA policy to protect environmentally
significant agricultural lands by the Office
of Land Use Coordination. Signed by
Administrator Costle in September, 1978,
this has become an important part of Presi-
dent Carter’s rural policy. The policy

has been described by the American

Land Forum as "‘the first and most resolute
of any Federal Agency,”’ has been praised
by the Chairman of the House Science and
Technology Committee and other members
of Congress, and has served as a catalyst
to other agencies and a source for draft
legislation.

Why the recognition and interest? Be-
cause America has an enormous stake in
productive farmland for economic and
humanitarian reasons. Wasting valuable
land can hurt our international balance of
payments and our ability to continue as a
food source for hundreds of millions of
people outside of the United States.

The recently announced World Conser-
vatien Strategy emphasizes that our plan-
et’s capacity to support people is being
severely reduced. “’If current rates of land
degradation continue,” it states, ‘‘close to
one third of the world’s arable land will be
destroyed in the next 20 years.’” During
this period the world’s population is ex-
pected to increase by almost half—from
four billion to almost six billion, according
to the report, Only about 11 percent of the
world’s land has no serious limitations for
agriculture, so we owe it to present and fu-
ture generations to conserve what we have.

The EPA policy also firmly establishes
the environmental value of farmland. The
policy's backbone is the National Environ-
mental Policy Act; but the Clean Air Act,
Clean Water Act, Safe Drinking Water Act,
and Resource Conservation and Recovery
Act also provide a basis for EPA action and
concern. The policy points out: **Agricul-
tural iand reduces runoff by absorbing pre-
cipitation, aids in replenishing groundwater
supplies, buffers environmentally sensitive
areas from encroachment, serves in waste-
water treatment through land treatment
processes, and . .. assists in protecting
ambient air quality.”

Problems for the future of agricultural
land include soil erosion, acid rain, water
shortages, and water quality as well as the
conversion of land for other uses. EPA is
interested in all of these problems, and has
heiped to fund the National Agricultural
Land Study as part of an Administration-
wide program request.

During the past year and a half, guide-
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lines and regulations reflecting the agricul-
turai land protection policy have been de-
veloped in the wastewater treatment con-
struction grants program of the Clean
Water Act. This multi-billion dollar effort
has the greatest impact on farm!and of any
EPA program. Regulations impiementing
NEPA also include farmland protection, as
do guidelines for solid waste disposal.
Research in this problem area is being pur-
sued by the Office of Research and Devel-
opment. In December, 1979, the Office of
Environmental Review, directed by
Wiiliam Hedeman, assumed the functions
of the Office of Land Use Coordina-

tion and now has overall responsibility for
monitoring the implementation of the
policy. Regional coordinators have been
identified in every region and progress is
being made in tailoring projects to avoid
or reduce their impact on prime unique
farmland. Here are some examples:

® Sacramento, Calif.—20,000 acres of
prime land have been placed into a perma-
nent agricultural zone as part of a mitiga-
tion agreement with local government on a
sewage treatment plant. The grant was
conditioned to ensure protection of the
land.

® Modesto, Calif.—Staged sewering.
channeling city growth to lower quality
lands, and promoting infill (the develop-
ment of vacant parcels in already devel-
oped areas} will reduce agricultural land
loss by 20 percent compared to an earlier
plan.

® Aurora, lll.—Strong consideration is
being given to rerouting a sewer inter-
ceptor to avoid 19,000 acres of agricultural
land.

® Pennsylvania—Mitigation measures are
raducing farmland impacts in at least three
projects.

® Patuxent, Md.— Clustered growth strat-
egy will protect agricuitural land and
minimize primary and secondary costs to
industry for waste treatment.

These are just a few examples. The im-
portant point is that protecting environ-
mentally significant agriculturai land is
becoming a routine consideration in doing
business in many parts of EPA,

Getting Full Benefits

EPA is investing billions of dollars in
projects which, by cleaning up bays, rivers,
and lakes, enhance the value and useful-
ness of neighboring iand. How can we re-
capture some of these public benefits
coming from environmental protection?
With a little innovative thinking, and a lot
of perseverance, a community can estab-
lish an exciting mixture of public and pri-
vate water-oriented recreation and park
possibilities as part of their cleanup
responsibilities.

Congress recognized this potential with
amendments to the Clean Water Act in

1977. There are several ways for making
this happen.* The unifying concept in-
volves obtaining multiple use of land and
facilities dedicated to wastewater treat-
ment and then developing recreation
projects. For example the site on which a
treatment piant is built often uses only a
fraction of the land purchased for it. it can
be designed for a number of compatible
recreation activities including tennis and
basketball courts, softball, boat launching
ramps, and a host of other recreation
facilities.

In one innovative project in Evergreen,
Colo., the roof of a treatment facility has
been used to provide recreation space.
Easements obtained for an underground
wastewater collection system might also
be negotiated to allow for development of
awalking and bicycle trail system like the
one at the Tallman Island plant in Queens,
N.Y.

Joint development is another option. It
applies the principles of muitiple-use to
other kinds of projects close to the waste
treatment facility. An example would be
the joint use of a sewer right-of-way with
railroad, highway, or power line right-of-
way to develop a continuous trail system
throughout a community. A prime example
is located at Yellowstone Canyon Lakes.
This project in Lubbock, Texas, is an ex-
citing use of joint development of a waste-
water treatment system, farming, recrea-
tion lakes, and over 26 miles of trails.

The dimensions of these opportunities
nationally are enormous. Currently, some
six thousand EPA-funded wastewater treat-
ment plants are actively being planned or
in construction. Construction grant money
can be used to help plan the recreation
facilities, so this offers communities an
opportunity to get more for their recreation
dollars. It also gives the public the oppor-
tunity to recapture some of the added
benefits which come to the land from good
environmental cleanup.

The success that EPA is having with its
agricultural land protection policy and the
success it can have with programs like the
public benefit recapture program described
above should give support to those who
say that we can do more to protect the
land from pollution and misuse. [

*An overview publication on these con-
cepts was recently released by EPA and the
Department of Interior entitled: “‘Recrea-
tion and Land Use: The Public Benefits of
Clean Waters.”’

Copies are available from John Gerba
{A-104), Office of Environmental Review,
EPA, Washington, D.C. 20460 or any EPA
Regional Office, or from the Interior Depart-
ment’s Heritage Conservation & Recreation
Service, Division of Community and
Human Resources Development, Wash-
ington, D.C. 20243, or any HCRS Regional
Office.






Three br four years ago we added around
nine million of such acres of marginal land,
but less than haif was put under good con-
servation practices. The following year we
lost, through the resulting erosion, 60 mii-
lion tons of rich, vital topsoil, 80 million
tons that are gone forever. Can you calcu-
tate how many starving children coutd live
off that?

After the Oklahoma Dust Bowl disaster
in the thirties, a disaster that occurred be-
cause of cultivating marginal land in the
wrong way, the government encouraged
trees to be planted, green belts that would
slow down the eroding wind and protect
the topsoil. Millions of trees were planted
and for forty years the trees did their job
of protection. However, when the high
grain prices hitin 1973, the Secretary of
Agriculture encouraged the green belt trees
to be cut down. "'Piant fencerow to fence-
row,” he said.

"'it was a short-sighted thing they did.”
says Professor John Timmons of lowa
State, "but we got an exhortation from
Washington to increase yields, so farmers
went out and plowed up everything.”’

When the marginal land lacks sufficient
rainfall, the farmers must resort to irriga-
tion. He often pumps up the ancient water
from the underground pools. It took nature
millions of years to fill these pools and we
are emptying some of them in an eye-blink
of time, faster than they can be recharged.

The Ogallala aquifer irrigates millions
of acres in Texas and neighboring states.
Heavy pumping has lowered the water
table as much as 700 feet. Some of the
wells around Ltubbock have gone dry and
land has been abandoned, left as potential
desert. California has 6,000 new wells this
year and the water table is dropping at the
rate of six feet per month. in other words,
the water pools are being mined, like coal.
Eventually, they will be empty. it should be
remembered that mining always ends in
abandonment, and more desert. We are
consuming our children’s water. This kind
of irrigation makes rich fathers, but poor
sons.

Good flat farmland is also lost, being
taken over for city development. We in the
U.S. lose two to three million acres yearly
with the building of dams, oil refineries,
strip mining, housing developments, shop-
ping centers, highways, parking lots, free-
ways, air fields, military uses, etc. on good
arable flatlands necessary for food
production.

Even recreational lands are suffering
painfuily. Armies of dune-buggies, ski-
mobiles, motorcycles, four-whee! drive
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vehicles, campers, motorhomes, and trail-
ers regularly descend on the desert areas,
devastating the vegetation, compacting the
soil, littering the streams, stirring up
clouds of dust, setting fires, frightening
and killing wildlife, killing the shrubs that
hold the topsoil, and starting more soil
erosion.

We in America have lost about one-third
of our arable land since we arrived here.
At the rate we are going we will lose an-
other third in the next dozen or so years,
while the population almost doubles. To-
day each acre feeds barely one person. At
the turn of the century, twenty years from
now, with the loss of acreage and our in-
creased population, not one, but three
people will be trying,to eat off each acre
that's left. Our children are going to be
very hungry.

| recently have been in Peru, Colombia,
Hong Kong, Mexico City, Manila, Malay-
sia, and Kenya. In each city |'ve seen tens
of thousands of acres of shacks made from
flattened kerosene cans and cardboard,
millions of families with little food, water,
no jobs, no sewage disposal, no medical
care and no hope. in twenty years Mexico
City and Tokyo will each have thirty million
people. How will they get water? Where
will the food be grown? How will it be de-
livered through the crowded streets? These
people will not be mere numbers or statis-
tics. They will be suffering babies, scream-
ing children, weakened gasping mothers
and fathers with no hope for the end of pain
but death. And each day, the world has
230,000 more hungry mouths to feed.

My father used to say, "We learn from
history that we learn nothing from history.”
We are devout in pursuing the same sui-
cidal behavior of exploitation of the land,
deforestation, refusal to study the needs of
our precious topsoil, and indifference to
the health, the survival of our grandchil-
dren and our future generations.

What can we do? Fortunately, the road
ahead, if we wish to travel it, is well
charted. But it is difficult.

We can slow down the birth rate. All are
famitiar with that problem. We can stop
our waste and over-consumption. We can
stop our waste of food. The food we throw
away daily could feed over 100 million
hungry people. We in the U.S. are about
6 percent of the world’s population but we
use up 38 percent of the world’s energy
and food.

When we look at that photo of our little
earth, taken from the moon, it looks small
and beautiful, but it also looks lonely. It is.
The nearest neighbor is light-years away.
We are all by ourselves, and there is only
so much land, so much water, oxygen,
space, and that’s it. There isn’t ever going
to be any more, and there is no place next
door where we can go to borrow. We must
learn to love and respect this beautiful
earth, and Jearn to protect and conserve
what we have left,

There isn’t a whole lot of time. The
eminent historian, Toynbee, who has spent
a lifetime studying the birth and death of
civilizations, puts it this way. He says, "I
am not sure whether it is my daughter, or
my grand-daughter who will witness the
death of this civilization.”’

There are.moments in the history of the
world when a new time begins. Usually it is
at a time of desperate crises. We are at
such a moment of great change in our
history, and we must be aware of it. We
have a choice. We can stand off and let
history repeat itself and watch the death of
our hard-earned country; or we can pull
ourselves together, go into action and
solve the probiems of food and soil. We
have the know-how, the technology. We
need discipline and courage, both good
American words, but we also need a new
awareness and greater vision.

There is a specific moment which we
can look to as the beginning of this new
Age of Awareness. Do you remember the
first time you saw the photograph of the
earth from space? That was the moment,
the Apotlo shot. We can never be the same.
That photograph showed us that this earth
is our home, that we are indeed one family,
that we are in this together and we have a
fight on our hands. We know that there is
enough for everyone's need, but not for
everyone’s greed. We must use our knowi-
edge now for the survival of the human
family.

Our task: to rebuild the earth. O

Eddie Albert, film and TV actor, has nar-
rated and appeared in several productions
on environmental subjects including EPA
television spots on ocean dumping and an
EPA /Department of Energy film, ""Solar
Energy: The Great Adventure.”” The above
article was excerpted from a speech this
year to the National Association of Con-
servation Districts.







































each with its own distinct character and
physical appearance.

The “first’”* Mississippi is the river that
lies entirely within Minnesota, from Lake
Itasca to the head of commercial naviga-
tion in Minneapolis. Within this segment, it
begins as a quick creek, passes through
dense northern forests and marshes of wiid
rice, through a chain of lakes, then grows
into a fine stream dotted with small islands
and filled with smallimouth bass and wall-
eye.

This portion of the Mississippi has re-
tained so much of its natural beauty that
President Carter last year said it ""deserves
the protection of a wild and scenic desig-
nation as pressures slowly are threatening
to mar its unspoiled wild character.”

Because of strong local oppaosition in
1978, the U.S. House of Representatives
deleted the upper Mississippi from a
Carter-backed bill that would have in-
cluded the river in the National Wild and
Scenic River System.

But the President has again called for
Federal protection, and has directed the
National Park Service to prepare a manage-
ment plan for including 353 miles of the
river between Lake Itasca and Minneapolis
in the national system.

fnan effort to block Carter’s proposal,
eight Minnesota counties along the upper
river joined forces this year. They entered
into a joint-powers agreement, under which
they propose to protect the river within
their boundaries from uncontrotied shore-
line development through their own river-
management plan.

That plan is to be completed this
autumn, after which its sponsors will begin
looking for congressiona! support. The fi-
nal decision—Federal or local control—
apparently will be made by Congress.

Whatever the outcome, 52 miles of the
Mississippi upstream from Minneapolis
alreadv have a strong buffer against ticky-
tacky shoreline development. That seg-
ment is part of Minnesota’s own Wild and
Scenic Rivers System, which is modeled
after the protective Federal program.

The "second’” Mississippi River begins
in downtown Minneapolis, and the change
is abrupt. Here was once the site of the
only true waterfall on the river, discovered
in 1680 by Father Louis Hennepin, the
Belgian missionary and explorer:

“{ named it the Falls of St. Anthony of
Padua . .. whom we chose as patron and
protector of all our enterprises,”* he wrote.
""The waterfall is forty or fifty feet high and
has a small rocky island, shaped like a
pyramid, in the center.”

Today, 300 years after Father Hen-
nepin’s discovery, St. Anthony’s Falls is
largely hidden by a lock and dam, the first
of 29 such massive concrete-and-stee!
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structures that span the Mississippi be-
tween Minneapolis and St. Louis.

The river at Minneapolis, the stream
upon which Hennepin and other explorers
once paddled their bark canoes, today is
the busy commercial highway for mid-
America’s barge industry, plied by tow-
boats and barges filled with coal, grain and
a hundred other commodities. From Min-
neapolis to the sea, the tows come and go.

Just downstream, in St. Paul, the Mis-
sissippi also becomes the depository for
the sewage of a major metropolitan area
and, unfortunately, much of the effluent is
inadequately treated. it is discharged into
the river from the sewage-treatment plant
operated by the Metropolitan Waste Con-
trol Commission. The plant, located at
Pig’s Eye Lake in St. Paul, treats 85 percent
of the sewage produced in the Twin Cities
area.

The inadequately treated sewage from
this plant has been the subject of Federal
and State enforcement actions since the
early 1960's. In 1967, after a detailed Fed-
eral study was completed on the pollution
inthe Metro area, a Federal-State enforce-
ment conference called by the Governors
of Minnesota and Wisconsin under the old
Federal Water Pollution Control Act, estab-
lished a clean-up action plan and time
tables for the entire metropolitan area with
special emphasis on the Mississippi River.
Full compliance was to be achieved by
1972. While extremely good progress was
achieved, the Pig’s Eye plant has never
consistently been in compliance with
Federal and/or State requirements. As a
result, there have been various Federal and
State enforcement actions against the plant
over the past few years. The plant is now
operating under a stipulation agreement
entered into by the Minnesota Poilution
Control Agency and Metro Waste Control
Commission. EPA does not agree with the
program specified and is negotiating a
more complete control program with the
Commission. The longstanding pollution
probiem has aroused the ire of river front
residents in Minnesota and Wisconsin,
below Minneapolis-St. Paul.

The wastes from the Pig’s Eye plant also
have created a furor between Minnesota en-
vironmental officials and their counterparts
in Wisconsin. Wisconsin officials, backed
by private environmentalists in both States,
contend that Minnesota has failed to take
tough action to bring the Pig’s Eye plant
into compliance with EPA and State
effluent-discharge standards. The State of
Wisconsin has served a 60-day notice to
EPA saying it will proceed with litigation if
the Pig’s Eye plant is not cleaned up.

Terry Hoffman, executive director of the
Minnesota Pollution Control Agency. re-
cently defended her agency’s actions ina
letter to EPA Administrator Douglas Costle.

Ms. Hoffman told Costie that attempts
to decrease poilution from the plant have

been hampered by construction delays and
installation of new equipment designed to
improve the facility’s effluent standards.

The Metropolitan Waste Control Com-
mission also insists that the solution to the
problem is under construction, a $300-
million dollar expansion and improvement
project at the plant. The project originally
was scheduled for completion in 1977,
but now is expected to be done in 1982.
That should bring the big facility into com-
pliance with EPA water-quality standards.

Despite the problems at the Pig’s Eye
plant, the water generally has shown im-
provement over the last decade.

“"There are no floating sludge balls going
down the Mississippi River any more,”
said Helen Boyer, water-quality manager
for the Metropolitan Waste Control
Commission.

But she added, "'Having addressed the
primary problems, we're now in for the
long-haul program. We've achieved per-
haps 85 percent of our primary goals. ...
The remaining goals are going to take time
to resolve and they're going to cost an
enormous amount of money."’

Salisbury Adams, the waste-control
commission’s chairman, also raised the
question of how much money the public is
willing to pay to improve the river's water
quality:

"'Should we attempt to make the Mis-
sissippi (within the Twin Cities) com-
pleteiy fishable and swimmable?'' Adams
asked. "To do both could cost an additional
$200 million to $300 milljon, with an
additional annual operation cost of about
$10 million.””

While officials attempt to clean up the
Mississippi‘s polluted waters below St.
Paul, nature provides its own help in the
form of the St. Croix River. According to
officials of EPA’s Region 5, the influx of
clean waters from the St. Croix, whichis
part of the National Wild and Scenic River
System, helps significantly to improve the
Mississippi’s water quality.

At its confluence with the St. Croix, the
Mississippi also takes on a new character
and loveliness, flowing between the high,
woaded bluffs that have remained largely
unchanged since the days of Samuel
Clemens:

“The majestic bluffs that overlook the
river,” he wrote in Life on the Mississippi,
“charm one with the grace and variety of
their forms, and the soft beauty of their
adornment."’

This portion of the Mississippi, from the
Twin Cities downstream 240 miles to
Guttenberg, lowa, has for the last six years

" been the subject of an intensive study by

GREAT, the acronym of the Great River
Environmental Action Team.
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The team, which is made up of State and
Federal officials including EPA representa-
tives, was formed as a directresuit of a
controversy over the dredging practices of
the U.S. Army Corps of Engineers.

The Corps has been active on the upper
Mississippi since 1824, when it began re-
moving snags, boulders and other obstruc-
tions from its main channel. in 1878, Con-
gress directed the Corps to deepen the
channel to 44 feet so that iarger, deeper-
draft boats could operate on the river.

In the 1930’s, the Corps was authorized
by Congress to construct a 9-foot-deep
navigational channel in the river from
Minneapolis downstream to St. Louis. This
was a massive undertaking, achieved by
building 29 locks and dams on the river,
which converted the upper Mississippi into
a series of wide, placid pools or lakes.

That ended the upper river’s free-flowing
nature, but it also created a watery para-
dise for fish and wildlife. The dams raised
the river's water level, creating many back-
waters and sloughs where once there were
hay meadows and woods. Some of the
backwaters in Minnesota, Wisconsin, lowa
and lllinois are incredibly fertile in aquatic
life,"in some cases producing 300 pounds
of fish per acre, a near-optimum for fresh
water.

And that has provided a bountiful re-
source for fishermen and hunters, because
waterfowl love the backwaters. Two
sprawling natianai refuges—the Upper
Mississippi River Wildlife and Fish Refuge
and the Mark Twain National Wildlife
Refuge—were created from riverbottom
lands acquired by the U.S. Fish and Wild-
life Service. The refuges cover more than
200,000 acres, and serve millions of mi-
grating waterfowl.

In recent years, however, human activ-
ities along the upper Mississippi have
hastened the natural decline—the slow
process of eutrophication—of the fertile
backwaters. After more than 30 years of
“‘pluses’’-—the creation of the backwaters
and the increasing public awareness of
their benefits—the backwaters have begun
to decline,

““It’s a sad thing ta think about, but most
of the shallow, floodplain lakes and
sloughs and marshes are being filled with
sedimentation,’” said Calvin Fremling, a
biologist at Winona State University in
Winona, Minn."'There's simply no fresh
water flowing through them anymore and,
eventually, they will be choked with silt."”

In the early 1970Q’s, Fremling and other
scientists interested in the river were con-
cerned that the Corps of Engineers might
be the key culprit in the decline of the
backwaters. The averall problem, they
said, was far more serious a threat to the
upper river’'s rich resources than water
poliution.
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Although the Corps built the 9-foot-
channel project and was responsible for
creating the backwaters, it also must main-
tain the navigational channel and dredge
the river annually to remove the silt and
sand which endlessty ooze into it, reducing
its depth.

Wisconsin officials, charging that the
Corps’ dredging was harming water qual-
ity, went to court to force the Federal
agency into caomplying with State water-
quality standards. Private environmental-
ists and the Fish and Wildlife Service aiso
were at odds with the Corps, contending
that it was disposing of the dredged sand
and silt across channels leading to the
fertile backwaters—thus stopping the flow
of freshwater into them—and was also
harming valuable fish and waterfowl
habitat.

Amid the controversy, GREAT was
initiated in 1974,

Three States—Minnesota, Wisconsin
and lowa—and five Federal agencies, in-
cluding EPA and the Corps of Engineers,
became members of GREAT. The team
operated under the auspices of the Upper
Mississippi River Basin Commission.

As part of the GREAT program, the
Army engineers and the Fish and Wildlife
Service financed several research projects
to determine what might be done to save
the declining backwaters.

But GREAT's basic charge was to study
how the upper river might be better man-
aged. As part of that, GREAT was to de-
velop ways to reduce the volume of sand
and silt dredged from the channel.

Last autumn, GREAT released its draft
report, which was based on numerous
studies and public involvement meetings
throughout the upper Mississippi valley.
That report surprised many people who had
followed the progress of the Federai-State
team.

Among other things, the report identified
sedimentation—the result of upland and
stream-bank erosion—as the upper river’'s
most damaging problem. It said sedimenta-
tion threatens to change much of the
aquatic habitat to marshland within the
next 100 years. Wisconsin's Chippewa
River, a major tributary of the upper Mis-
sissippi. was cited as the greatest source
of sand sedimentation in the Mississippi
itself.

The report also recommended the alter-
ing of side channels leading into the fertile
backwaters to prevent further decline of
fish and wildlife areas.

Working with Calvin Fremling and
other scientists, the Army engineers al-
ready have taken steps to reopen some of
the side channels, and pilot projects have
been quite successful. The Corps is being
given high marks by environmentalists
because of its willingness to undertake
those projects.

Also, Minnesota and Wisconsin won
their battle with the Corps in 1877, when
Congress amended the 1972 Clean Water
Act to give States the right to regulate
dredging. For example, the Army engineers
now must dispose of the dredged material
at selected on-land sites along the upper
Mississippi in Minnesota’s portion of the
riverway.

GREAT's draft report also summed up
some of the problems facing the upper
Mississippi, and some of the conflicts and
contradictions preventing quick solutions:

""We expect much of the Mississippi River
—commercial navigation, recreation, and
preservation of habitat which sustains fish
and wildlife,” the report said. “*"We look
upon the river as a means of diluting our
wastes, providing freshwater supplies, and
providing the cooling water for our electri-
cal production and industrial uses—while
still expecting it to spawn northern pike;
provide a home for the soaring eagle; and
sustain the lush marshas and other habitat
for egrets, ducks, geese and fish. We want
to enjoy its beauty by building houses near
its banks, yet we are angered when we get
flooded in the spring.”’

Also, the report said that a *"new way of
doing business on the river”’ is needed,
adding that "‘it’s now up to the member
agencies, the public, and our State and
Federal legislative and administrative
bodies to respond to that call.”’

While government officials attempt to
put GREAT's recommendations into ac-
tion, they also are concerned about another
problem facing the upper Mississippi: the
chemical contamination of fish.

For the last two years, Minnesota and
Wisconsin health officials have urged the
public to restrict its consumption of fish
taken from a 100-mile stretch of the
Mississippi from Minneapolis downstream
to Aima, Wis. That includes Lake Pepin,
the widest part of the upper river.

Certain species including carp and other
rough fish taken from that segment of the
river may have high levels of polychiorin-
ated biphenyls, or PCB’s, which are sus-
pected of causing tumors, birth defects
and other serious aiiments.

PCB’s accumulate in the fat of fish
living in waters that have received dis-
charges or atmospheric fallout of the
chemicals. Aithough the use of PCB’s in
industry has been greatly restricted since
1971, they persist in some wastewater
effluents and river-bottom sediments.

Despite the persistence of PCB’s in the
upper Mississippi, there have been signifi-
cant pollution-control efforts in recent

25



years. Some of those success stories have
occurred in EPA’s Region 7, which encom-
passes lowa, Missouri, Kansas and
Nebraska—four States within theriver’s
sprawling watershed. Region 7 includes
about 750 miles of the river’'s west bank in
lowa and Missouri, where there are very
heavy concentrations of industry.

Among the pollution-abatement suc-
cesses in which EPA has played a role was
one involving Clinton Corn Processing Co.
and a sister firm, Julius Wile Sons and Co.,
a liquor distiller.

The two firms had long been criticized
because they were dumping industrial
wastes into the Mississippi from a waste-
treatment plant they share at Clinton, lowa.
They recently promised to stop polluting
the river and consented to pay $213,000 in
fines for violations that occurred in 1979.
Additional penalties have been paid under
the current decree with the companies.

That was part of a settiement with the
lowa Departmaent of Environmental Qual-
ity, which had sued the two firms. The
settlement requires the two companies to
comply with NPDES permit requirements.

EPA officials also have participated in
several other enforcement actions that
have reduced point-source pollution of the
upper Mississippi.

For example, EPA sued the city of
Dubuque, lowa, in 1979 to halt polluting
discharges. That case is pending in Federal
court, but the city has substantially re-
duced its pollution, and additional reme-
dial steps—part of a $15.5-million sewage
treatment project—are being taken to
maintain compliance with Dubuque’s
NPDES permit.

At Davenport, lowa, construction is well
underway on a $47-million project that
includes a regional, activated-sludge plant
to provide secondary treatment and several
major interceptor sewers. The last inter-
ceptor sewer is nearing completion, and
the entire project is to be finished this year.

In another major development, EPA filed
suitin 1977 against NL industries, the
largest St. Louis-area industrial discharger
into the Mississippi. The company, for-
merly named National Lead, at that time
held the dubious distinction of having paid
the highest civil penalties ever collected
for polluting the Nation’s streams—a dis-
tinction since gained by several other
polluting industrial firms.

In a consent decree signed in 1977, NL
Industries agreed to pay more than
$245,000 in fines for polluting the river
from its titanium-pigment plant in St.
Louis, and was paying $1,000 a day until
pollution control equipment was installed.

The company had until April 1980 to
meet EPA standards for Wastewater Dis-
charges, but it decided to exercise its
option to close the antiquated plant in
1979 because of economic considerations.
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NL paid $1.4 million in penalties prior to
closing the plant.

The major controversy on the upper
Mississippi in recent years has focused on
Locks and Dam 26, which spans the river
at Aliton, ll1., just north of St. Louis. In the
mid-1870’s, the Corps of Engineers pro-
posed to build a new and larger-capacity
locks and dam to handie increasing barge-
traffic demands. The Corps and agricuitural
interests argued that Locks and Dam 26
was one of the worst transportation bottle-
necks in the Nation, pointing out that the
deteriorating structure was the scene of
long, costly delays for barges.

But the project was temporarily delayed
through legal action by the Sierra Club, the
lzaak Walton League and 21 major rail-
roads. They contended that the Corps in-
tended to use the project at Alton as the
“opening wedge’’ for a $3-billion, publicly-
financed program that would quadruple the
barge-traffic capacity of the upper Missis-
sippi waterway system.

And that, argued the environmentalists
and the railroads, would cause more chan-
nel dredging and widespread environ-
mental harm throughout the upper water-
way. They said it would have ""catastrophic
effects”” on mid-America’s railroads, which
traditionally have competed with barge
interests to handle the region’s com-
modities.

However, Congress has given the Corps
the go-ahead, approving more than $470
million to replace Locks and Dam 26.
Opponents were able to convince the Fed-
eral lawmakers to tie their approval to a
user fee for commercial shipping interests.
Also, the Federal-State Upper Mississippi
River Basin Commission was ordered to
produce a master plan for managing the
Mississippi from the Twin Cities to Cairo,
lll. That plan is being prepared, and it is
to weigh environmental, economic, and
recreational objectives along the upper
river.

Just below St. Louis, downstream from
the last of the 29 locks and dams, is the be-
ginning of the “"third’* Mississippi River.
Here begins the "“Ol’ Man River'' of a
thousand stories and legends. This is the
portion of the great river that, in the early
1800's, was the home of some of the rough-
est and toughest American pioneers: the
boatmen.

These men worked the wooden flatboats
and keeiboats in the early days of com-
merce on the river. They worked hard and
played harder; drinking, fighting and gam-
bling. The greatest, and the toughest, of
the boatmen was Mike Fink, whose chal-
lenge to would-be rivals has been recorded
in all its color and unparalleled
braggadocio:

“I'm a ring-tailed squealeri I'm a regular
screamer from the ol Massassip! Whoop!
I'm the very infant that refused his milk
before'its eyes were open, and called out
for a bottle of old Rye! | love the women
an’ I'm chockful o’ fight! I'm half wild horse
and half cock-eyed alligator and the rest o’
me is crooked snags an’ red-hot snappin’
turklie! f can out-run, out-shoot, out-brag,
out-drink, an’ out-fight, rought-an’-tumble,
no holts barred, ary man on both sides the
river. .. 1"

The Mississippi of Mike Fink’s time was
as rought-an’-tumble as the boatman, and
remained much that way for a hundred
years. .

Then came the flood of 1927, which
changed forever the character of the river
downstream from Cape Girardeau, Mo., to
the Gulf of Mexico.

Within recorded history, there have
been many great floods on the lower Mis-
sissippi: in 1849, 1850, 1858, 1903, 1912,
1813, 1916. But the biggest of them all
was in 1927. A rainy winter, a wet spring,
and the resuit was disaster. More than 17
million acres of flood plain were inundated.
There was an estimated $235 million in
property damage—the equivalent of con-
siderably more than $1 billion today. At
least 300 lives were lost.

That destructive deluge prompted Con-
gress to pass the Flood Control Act of
1928, which authorized the Army Corps of
Engineers to develop a unified flood-
control system for the lower river.

Today, from Cape Girardeau to the Gulf
of Mexico, the river is walled by a series of
high, earthen levees, built to prevent a
recurrence of the type of flood that swept
the valley in 1927. There are more than
2,000 miles of levees along the lower river.

The levee system was sorely tested in
the spring of 1973, during the last major
flood on the lower Mississippi. The Corps
says the system “performed spiendidly”
in preventing damage along the river.
While there was an estimated $1.2 billion
in damage, the Corps says there would
have been an incredible $15 billion without
the levees and other components of the
flood-control system.

As it flows between the levees, the
Mississippi gains enormous strength. Just
above St. Louis, it receives the combined
flows of the Missouri and Illinois Rivers.
But within the levees, at Cairo, Ili., it re-
ceives the even greater flow of the Ohio
River. This swelling of its waters is of great
benefit, because it gives the Mississippi
more ability to absorb man’s wastes.

But the natural landscape, and the
levees, change the appearance of the lower
Mississippi. No longer is it a river bordered
by biuffs and high hills, but a stream with a

certain monotony, aithough one still
marked by majesty.
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EPA’s Unique
Soil Research
Laboratory

e mantle of soil is as vital to life on

-arth as the air we breathe or the

vater we drink. Although land is not
protected by spacific poilution control
legislation such as the Clean Water and
Clean Air Acts, it can also be harmed by
poliutants such as acid rainfall or careless
disposal of toxic and hazardous wastes.
These pollutants also contaminate our
rivers and ground water resources.

Protecting soil and its interaction with

surface and ground water is the function of
the Robert S. Kerr Environmental Research
Laboratory, located in Ada, Okla., and
named after the [ate Senator by Act of Con-
gress. Since the Ground Water Research
Center is located at the Laboratory, close
cooperation is possible between programs
studying the role of the soil as a natural
waste treatment system and methods for
protecting our ground water resources.

Land Treatment of Sewage

The application of wastewater to the land
has been practiced for hundreds of years
throughout the world in one form or an-
other. Until very recently, the primary ob-
jective was to dispose of the wastewater,
and very little consideration was given to
poliution control, rational design criteria, or
the best method of operation. Within the
past decade, however, the concept of land
treatment of wastewater has changed
drastically. Such systems are now thought
of as those that can be designed to achieve
a predetermined result just like the more
conventional mechanical treatment pro-
cesses. They also have potential for waste-
water renovation for beneficial reuse.

The dramatic increase in interest in land
treatment systems was stimulated to a
great extent by the passage of the 1877
Amendments to the Federal Water Pollu-
tion Control Act. These amendments re-
quired land treatment and other innovative
and alternative wastewater treatment pro-
cesses providing for reclaiming and reuse
of water to be fully evaluated when
projects were considered for funding under
the Municipal Construction Grants
Program.

28

The Laboratory’s research program in
land treatment supports EPA’s Construc-
tion Grants Program by developing reliable
design and operating criteria which may be
applied under varying climatic, soil, and
wastewater characteristics and operating
conditions.

Slow-rate systems are the most ad-
vanced and most widely used of three
types of land treatment systems. They use
ordinary farm technology and practices for
the production of a crop that uses the nu-
trients in the wastewater, Although this
provides an immediate and direct reuse of
the wastewater, the primary consideration
must be the proper treatment and disposal
of the wastewater in a safe and environ-
mentally acceptable manner.

Rapid infiltration systems are used on
coarse textured soils that can receive high
application rates. If the treatment area has
vegetative cover, it plays a minor role in the
treatment process. Treatment and renova-
tion of the wastewater is achieved by
physical, chemical, and biochemical inter-
actions as the wastewater percolates
through the soil.

Overland flow, the least developed of
the three systems, is used on impermeable
soils with minimal percolation {that is,
hard-packed or rocky surfaces that do not
absorb water well). A vegetative cover is
necessary to stabilize the carefully graded
slopes and prevent erosion. The waste-
water is treated through physical, chemi-
cal, and biochemical processes that take
place as the wastewater moves slowly over
the surface of the soil by sheet flow.

A different type of natural system, aqua-
cultural wastewater treatment, could pro-
vide a simple and effective alternative to
conventional municipal systems for treat-
ment and management of wastewaters. The
major areas considered for development of
aquacultural processes include aquatic
plants, natural and artificial wetlands, and
integrated or combined systems.

Managing Animal Wastes

Land has been used for disposal of anima!
production wastes since the dawn of his-
tory. However, post-World War |l growth

of confined feeding operations for livestock
soon produced mountains of wastes which
overwhelmed the old disposal methods.
The first concern of the Laboratory’s Ani-
mal Production Waste program was to
prevent pollution of lakes and streams by
direct runoff from animal feeding opera-
tions which caused such adverse effects as
fish kills and the closing of lakes for swim-
ming and other water sports. Research cen-
tered on the larger animal feedlots which

were later subject to the National Pollutant
Discharge Elimination System permit pro-
gram. The very early efforts investigated
treatment and discharge of these wastes.
However, it soon became apparent that
conventional treatment was very costly and
for the most part unsuccessful. Research
again turned to the land as a receiver of

the wastes. The containment of both storm-
generated runoff wastes from open lots and
the proper storage of manure and the
wastes from barn and other farm buildings
along with fand disposal of these stored
wastes, became the only option open to the
industry after the passage of the Federal
Water Pollution Control Act and the devel-
opment of the effluent guidelines “‘zero
discharge’” for feedlots.

Animal wastes contain a large amount of
salt and nitrogen along with a host of other
potlutants—some of which would and did
destroy the structure of the soil, reduce or
destroy plant growth, and in some cases
ieak into the ground water supply.

Research developed realistic loading
rates for animal wastes on agricultural
land, to insure proper utilization of the
nutrients for plant growth. These loading
rates along with the development of proper
application methods and timing of applica-
tions have allowed the wastes from animal
production systems to be used as a valu-
able resource without causing undue dam-
age to the land or water.

The most recent direction of the pro-
gram has been to characterize the pollu-
tion effects of production of animals in
such settings as range and pasture and the
smaller dairies, feedlots, and hog farms
not covered by the permit program. It is
interesting to note that when sound land
and grass management practices are car-
ried out, the pollution problems caused by
animals using the land are minimal.

The first stage funding for the Rural
Clean Water Program under the U. S. De-
partment of Agriculture in Fiscal 1980 has
involved the research staff in the develop-
ment of guidance documents for that pro-
gram in the actual planning and evaluation
stages of the first 13 areas of the program.

Irrigation Problems

A large part of the Nation's food and fiber
produced annually comes from irrigated
land. While only 10 to 12 percent of the
total crop land in the U, S. is irrigated, it
produces over 25 percent of the total crop
value of the nation. Other economic bene-
fits include creating employment oppor-
tunities in harvesting, processing, and mar-
keting of agricultural products. Unfortu-
nately, the use of this technology and the
agricultural chemicals to optimize the pro-
duction system has created major land and
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water quality probiems. Leaching of nat-
urally occurring salinity from the soils and
subsurface has polluted ground water and
surface water. The Colorado River in the
West-Central United States is grossly con-
taminated by a high salt ioad as a result of
leaching action of water percolating
through soils into subsurface saline shale
beds and then returning to the river.

Development of synthetic fertilizers
following World War Il increased the use
of these chemicals markedly over the next
30 years with a corresponding increase in
nitrates in some area waters. Merrick
County, Neb., is an example of an area
in which nitrate concentrations have in-
creased significantly in the ground water.
Other agricultural chemicals, some repre-
senting immediate health hazards, are
showing up in our water supplies.

The purpose of our research program is
to find practical and economically accept-
able means to control pollutants from
irrigated agricuiture to surface and sub-
surface water resources. Many of our
projects and investigations have focused
upon development of technologies relating
toimproving water management, i.e., re-
ducing water {osses in conveyance systems,
optimizing water application in the fields,
reducing tail-water losses, controiling sed-
iment losses by reducing transport veloci-
ties, and controlling nutrient availability.
Case studies provided the necessary ex-
perience to help apply these technologies.

These field experiences, combined with
studies made on legal approaches and
socio-economic considerations, have pro-
vided valuable insights on alternatives
available to carry out irrigation return flow
management.

The Rural Clean Water Program in con-
junction with Sec. 208 of the 1877 Clean
Water Act, as amended, is presently
providing a vehicle for applying many of
these research results. Monitoring and
evaluation will help to document water
quality improvement.

Controlling Toxic Chemicals

Industrial wastes may contain toxic and
hazardous substances which pose a serious
threat to the well-being of the American
people. Current treatment processes tend
to concentrate many of these substances
in the sludges and residuals. Constraints
on ocean dumping and indiscriminate
burial of wastes are forcing research on
safer disposal techniques such as incin-
eration, pyrolysis, encapsulation, and land
treatment. Research conducted at the Lab-
oratory includes treatment and control of
wastewaters and residuals from petroleum
refining, petrochemical production, pre-
treatment and areawide combined wastes.
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Redford Narrates
EPA Film On Land

**Hold This Land,”’ a 23-minute color
film narrated by actor Robert Redford
under auspices of the Office of Re-
search and Development, is now
availabie from a number of EPA
offices.

This film was sponsored by the
Robert S. Kerr Environmental Re-
search Laboratory in Ada, Okla.,
and shows various methods of con-
trolling erosion and sedimentation
problems from irrigated !and. Filmed
in tdaho, Washington, and California,
the film explores the subject of soil
run-off and shows how progressive
farmers are able to halt the loss of
topsoii. One method makes use of
settling basins to collect eroded soil,
where it is then redistributed by farm
equipment back on barren, rim-rock
land to create new, fertile cropiand.
Other methods of avoiding erosion by
careful watering techniques also are
demonstrated. Redford, who nar-
rated the film as a public service, is
well known for his interest in environ-
mental protection. He previously has
addressed audiences under EPA
sponsorship in Region 8 and at Head-
quarters in Washington, D.C.

Persons interested in borrowing a
print of the film may request it from
any EPA Regional office: from the
Kerr Laboratory, P.O. Box 1198, Ada,
OK 74820; or from the Snake River
Conservation Research Center,
USDA-SEA-AR, Kimberly, idaho
83341.

Petroleum refineries are located in 38
States; concentrations in Region 6 provide
45 percent of our domestic refined prod-
ucts. Refineries have been researching the
use of land treatment technology for dis-
posal of oily sludges for some time with
promising results.

The petrochemical industry located
along the Gulf Coast produces nearly 80
percent of the Nation's petroleum-derived
chemicals. it, like the refining industry, is
one of the five major industrial water users
in the United States.

The combined wastes research pro-
gram is unique among EPA industrial en-
vironmental research efforts in that it is
concerned with the control of point sources
on an area-wide rather thanindividualbasis.
As such, this program is involved in wastes
from all types of industries plus wastes of

a domestic origin. This program deals
with such programs as the establishment
of centralized facilities to treat industrial
wastes generated within a defined geo-
graphical boundary, pretreatment of in-
dustrial wastes prior to discharge into

a publicly-owned treatment plant, and the
area-wide management of industrial
residuals.

Protection of Ground Water

Ground water supplies drinking water to
one-half of the American people and is
the source of over 20 percent of fresh
water used for all purposes. Subsurface
waters suppiy the total needs of 20 of our
100 largest cities; in addition, approxi-
mately 200,000 well supply systems pro-
vide water to industry, parks, rgstaurants,
mobile home parks, recreational areas,
shopping centers, and for irrigation of land.
Over 500,000 new wells are constructed
annually.

The extremely slow movement of pol-
lutants through the subsurface environ-
ment is the reason that the protection of
ground water quality is so important to the
future water resource needs of the country.
While the residence time of contaminants
in air is measured in hours, and that in
streams and rivers in days, the natural
restoration of ground water after contami-
nation requires years and even centuries.

Ground water research was begun in
1967 with an attempt to understand better
the magnitude of the contamination of un-
derground water and the means by which
this occurs. Such information was para-
mount to developing sound, long range
goals for research in this area.

Efforts have resulted in a significant
advancement in technology necessary for
conducting sophisticated ground water
investigations. Apparatus has been de-
signed and constructed for drilling, coring,
and sampling for trace organic and biologi-
cal contaminants, and methods are under
development for tracing the transport and
transformation of contaminants in the sub-
surface environment, These techniques are
now being applied to systems in locations
such as Long Island, N.Y.; Muskegon,
Mich.; and Palo Alto, Calif. to evaluate the
poliution potential of waste treatment
facilities to ground water quality.

Additional research is showing signifi-
cant promise in the ability of predicting
contaminant concentrations as the waste
moves through the subsurface. These
efforts are directed mainly at organic con-
taminants, including pesticides. 0

William Galegar is Director of the Robert S.
Kerr Environmental Research Laboratory.
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