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Interior Department's
Washington, D.C., headquarters.

FR-ErA .0

More than a century ago, the
noted French political philosopher,
Alexis de Tocqueville, visited the
United States to get a first-hand
view of a dynamic new democracy.

He marveled at the clear skies,
the inviting streams, the endless
expanses of forests and plains, the
vigor of its 13 million people.

Then he wrote:
"A democratic power is never
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Proposed 10.5-Million-Acre Wrangell Mountains National Scenic Area in Alaska.

likely to perish for lack of strength
or of its resources, but it may very
well fall because of the misdirec-
tion of its strength and the abuse
of its resources."

But there was misdirection and
there has been abuse of such mag-
nitude that President Nixon, at the
dawn of this decade, solemnly de-
clared that by insulting the great-
est collection of natural abundance
ever endowed upon a single piece
of geography, America now faces
a "now or never" situation in sur-
viving as a quality nation.

He spoke the simple truth. An
abused America has been brought
to its knees . . . and hopefully to
its senses ... by the very affluence
and daring that made it a model
among other nations.

As the oldest of all the democra-
cies, America now must prove to
itselfas well as to others world-
widethat it has the ability to
clean up the garbage it has left in
its wake; to quit heaping disgraces

on the environment; and to be
temperate and completely civilized
in managing its remaining re-
sources.

This is the first of a series of
environmental reports under my
Administration. Appropriate:y it
deals with water, upon which all
life depends.

People are realizing that we must
act speedily to stem the tide of
water pollution that certainly will
engulf us unless we take firm ac-
tion to meet the requirements of
the present population of more
than 200 million.

For far too many years we have
followed waste disposal patterns
that were makeshift 13.5 years ago
for 13 million souls. If they were
makeshift then, they certainly are
absurd holdovers for a population
that now is 15 times greater.

Let us review the recent repre-
sentative poll taken by The Min-
neapolis Tribune among Minne-
sotans. The many hundreds of



participants, in all age groups,
were asked:

"Some people say life itself is in
danger unless something is done
about pollution. Others say pollu-
tion is not that serious. Do you
think life, as we know it today, win
or will not be in serious trouble if
nothing is done about pollution?"

An overwhelming 87 percent
agreed that serious trouble threat-
ens. In the 21-to-29 age group the
affirmative was 93 percent. Among
college students it reached a peak
of 95 percent.

Three out of every four grade-
school pupils sensed the threat of
disaster.

Pollution is like the common
cold. It strikes the rich and the
poor, the people in the dties and in
the country, the people of the
United States and every other na-
tion. Its impact has become globaL

There is no place of escape, and
that is why the nations of the world
are arranging the United Nations
Conference on Problems of Human
Environment in 1972 in Stockholm.

Says Secretary-General U Thant:
"The time has come when na-

tions must realize that each of
them has responsibilities towards

the state of the natural endowment
of the earth as a whole and that its
individual actions added to indi-
vidual actions of other nations may
have collective deleterious ef-
fects."

The Secretary-General then un-
derscored a point I have often
made:

"Concerted preventive action
now is far less costly than to repair
the damage after it has occurred."

Having failed to apply the
ounce of prevention in past years,
we're now faced with applying
pounds of cure.

There is only one cure left: The
expenditure of massive amounts of
money, strong enforcement of pol-
lution abatement laws and a total
national commitment for action.

We must follow new principles
in living and working together as a
nation:

. . The right to produce is not
the right to pollute.

... We must not inject new
things into our surroundings until
we have studied fully their possible
impact.

... Industries using good-quality
water for their processing must re-
turn an equal amount of good-

7

quality water to rivers and lakes.
... Water, air and land no longer

are free for the taking and using in
any manner most appealing to the
taker and user.

... Anti-pollution laws must be
universal, and polluters win be
prosecuted.

By applying these principles, I

believe the 1970's will go down in
the history of our Nation as the
decade of decision to reverse the
downtrend in the quality of the en-
vironment, the defiance against
traditional misuse and abuse of
our resourcesLand, Air and
Waterwhose initials form the
acronym: LAW ... the basic law of
survival.

)6c-fv4/
Walter J. Kick&

Secretary of the Interior
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rents, cloud cover, temperature zones and topo-
graphic influences.

In the continental United States the average
precipitation is 30 inches a year, but distribution
varies dramatically. In the Olympic Mountains of
the Pacific Northwest the annual rate nears 150
inches in an average year. Just goo miles to the

-..11111_

south, Death Valley gets a scant 1.7 inches yearly.
Ground water too varies in its distribution, de-

pending on land elevation and the types of soil
and rock above and below the surface. All land
masses on the surface are underlain with great sub-
terranean beds of water seeping their way to the
ocean. Within one-half mile of the surface of the
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United States there is an estimated 50,000 cubic
miles of ground water.

Much of our ground water is in soil near the
surface with a layer of shale and rock at its base.
Water seeps through this rocky barrier and into
the sand below where it spreads over great
stretches. The area below the surface eventually

adr:aaMIL.

zt:A.
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becomes saturated. The top of this saturation zone
is the water table. (See illustration below.)

Only about six-tenths of one percent of the
earth's water is available for use by man and
nature as surface and ground water.

This supply of usable water, though small in
relation to the earth's total supply, is now gen-

ei5PL.-A AW:-.94PREIADHCpway% - ------
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erally sufficient for the needs of man and nature.
As world population and industrial development
grows, however, existing supplies may no longer
meet the demands.

Serious shortages in distribution occur today in
more populated areas. Water tables are lowered
when the population density and development of
an area outstrips the available water. Reservoirs
are built, deeper and deeper wells are drilled; these
measures often affect the water table in the entire

THE WATER IN MAN
The water in the average man makes up 65 percent of

his body. This water is in constant motion, moving
through membranes from one part of the body to another.
Water in the cells accounts for 43. percent of the body's
weight. The body of the average man has about 100
pounds of water (about 50 quarts). Man replaces about
two-and-a-half quarts of water a day to keep his body
fluid level even.

In his lifetime, a man living to the average age of 70
will require a minimum of one-and-a-half million gallons
of water.

12



watershed. The quantity of available water is
further limited by our pollution of our water
supplies.

The earth's water story, as very briefly told
here, provides the background for the chapters
which follow on the water conservation challenges
of the United States and how the agencies of the
Department of the Interior are working to meet
these challenges 0

THE GROWING US. WATER DEMAND
Available Water Runoff 1,200 Billion Gallons Per Day

"Today's water is the only water that will be
available for the future. There will be no more of

it tomorrow than there is at present. So that it
may be used again and again, unnecessary

contamination cannot be tolerated. What man-
kind does with this precious resource will

determine whether there will be sufficient usable
water for our children and their children."

CONGRESSMAN JOHN P. SAYLOR
PENNSYLVANIA

WATER USE IN YOUR HOME

The average person uses 20 to 80 gallons of water each
day in his home. Here is a list of some normal house-
hold uses of water and the amount of water required for
each.

13
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With changes in air pressure,
the clouds release the
stored moisture ...
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The water feeds the plants,
saturates the soil, and flows

into the lakes, streams
and rivers . . .

.yt

sculpturing the
land as it goes.
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While the water is in the
earth-bound phase of its cycle,
man uses it to ... quench
his thirst ... irrigate his crops ...
power his industries ... provide
recreation ... and protect
his possessions.

16
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Our island earth . . .

The water planet.

ATER

"And God saw everything he had made, and, behold,
it was very good . . ."

This was the beginning.
And in the beginning there were no oil slicks, no pesti-

cides or herbicides, no smog, no massive fish kills.
All the birds and beasts were there, as the waters

brought forth abundantly.
Eons have passed. And worldwide resource contamina-

tion has set in. The birds and beasts of biblical times are
fewer; the waterfresh and saltdirtier. Manthe ex-
ploiter and polluterno longer camecho "very good." The
gentle rain from heaven too often carries traces of DDT.

The Department of Commerce Building in Washington,
D.C., displays a dock ticking off the population gains of
the Nation. The National Wildlife Federation, also in
Washington, simultaneously maintains a scoreboard show-
ing the state of our environment. At the bottom of the
scale is the quality of the air we breathe: "very bad." And
next lowest are the waters . . . our lifeblood: "bad."

Over the years, in his persistent fight to master his
world, man has been irresponsible in the treatment of the
vital surroundings that mean his survivalchoosing, using,
discarding recldessly and leaving in his wake a mounting
mass of solid debris and a growing volume of contami-
nated liquids to be inherited innocently by following
generations.

In this closing third of the 20th century man is playing
a new game of Russian roulette: All the chambers are
loaded; one of the bullets is water pollution.

Now that no continent is an island, there is throughout
the world a growing awareness that we have been derelict

22
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in not pressing the panic button sooner. An instant replay
reveals that smog alerts, bans on DDT, overworked sew-
age-treatment plants and typhoid inoculations are after-
the-fact measures dangling at the end of the corroded chain
that carries the fmal label: "Polluteddo not drink."

Man always has had enough watertrillions upon tril-
lions of gallons in a seemingly never-ending supply. But
the quality is not always assured, and the natural distri-
bution of usable water often is not paired with civiliza-
tion's growth pattern. Multi-billion-dollar diversion and
conversion plans are on the drawing boards as man seeks
to balance availability with demands.

Of all our resources, we have mismanaged water the
most. Our ability to heap abuse on our surroundings
indicates that even though we cannot survive without
water, we do not appear to care whether we share the
same globe with it.

We shave with it, bathe in it, make steel with it, swim
in it, drink it, fish from it, load it with chemicals and
human and animal wastes, distill it, store it, cool our cars
and powerplants with it, create attractive fountains around
it, and dams, and reservoirs, and Coney Islands.

We change rivers into sewers, lagoons and lakes into
cesspools. And we shudder at the tens of billions of dollars
that now are necessary to correct our derelictions and
restore dignity to our stream of life.

New York dumps 24,000 tons of waste every day into
nearby swampland which once was home for a wide range
of birds and animals. Wildlife now is counted only in
terms of foraging gulls and rats.

Each New Yorker discards the equivalent of 5.3 pounds

'4



of solid waste every day. Ten years hence it will average
7.5 pounds daily. And by the year 2000 it will reach 2.0
pounds.

This is only part of the picture. The continuous dumping
of sewage sludge in the New York harbor area has killed
all marine life in a great expanse. In a recent four-year
period, that metropolitan area expected the ocean to
assimilate io million tons of such waste solids. Over-
whelrned by such affluence, part of the sea simply died.

Even the quality of water far below groundthe pre-
cious moisture that serves so many municipal systems
faces a pollution Untold milli.ons of gallons of poison-
ous liquid, mostly from industries, are being pumped into
the earth each year, hopefully to be assimilated safely.

But sporadic warning incidents caused Secretary Hickel
to direct the Geological Survey to study the problem of
disposal wells.

His comment: "Underground waste disposal is a poten-
tial environmental Frankenstein's Monster."

As a consequence of such dereliction in the United
States and throughout much of the world, our water re-
sources are in deep trouble. Their deterioration, along
with other basics of the environment, has caused Prof.
Richard A. Falk of Princeton University to conclude:

"At this point, we seem more likely to poison ourselves
to death than die of starvation."

The challenge facing this Nation and others is awesome.
It calls for a worldwide attack on man-created water prob-
lems. It suggests that future treatment of this universal
resource all 326 million cubic miles of it emphasize

Man's continued pollution of the oceans could
create Silent Springs in the underwater world.

pollution curbs while simultaneously taking corrective
action to remedy past mistakes.

In short: The theme is pollution prevention; the obli-
gato is pollution correction.

Since 97 percent of the world's water is in the ocean,
the attack on pollution must be macrocosmic. All the na-
tions will be turning increasingly to the sea for food, for
minerals, for fossil fuels and for recreation to maintain a
precariously balanced environment on land.

Man reached the arid moon in 1969, the climax of
daring and costly probes. In the same year, with less fan-
fare and with a minuscule investment, man successfully
completed "Operation Tektite," proving that he can work
and survive for long periods in an underwater environ-
ment.

In 1970, "Operation Tektite II," an even more ambitious
undersea scientific venture was launched under Interior's
leadership and with international participants.

Although this Nation's investment in underseas pro-
grams is very modest, Secretary of the Interior Hickel
believes Tektite I and II will be followed by increasingly
successful breakthroughs by the United States in tapping
and sharing the ocean's exceptional wealth.

"I am determined," he says, "that development and
exploration of the ocean go hand in hand with sound
conservation.

"We must seek the initiative in the ocean."
Interior scientists, along with those in several other

Federal agencies, in colleges and universities, and in for-
eign countries, agree that when 6 billion people occupy
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this planet by the year z000 the oceans will be called upon
to provide a larger percentage of their protein needs.
Scientists also agree that valuable minerals and other re-
sources will be harvested increasingly from the seas.

At the same time, there is growing concern about the
seas' ability to provide for man's need while man himself
seems intent on debasing the quality of these waters
through indifference and neglect.

There is no national or international policy covering
the disposal of wastes in the ocean. Accordingly, it has
become a sort of common dumping ground.

In its report, "Marine Resources Development . . . A
National Opportunity," the Interior Department com-
ments:

"Our own distressing history in mismanaging our estu-
aries, bays, and harbors should be warning enough of
what could happen when resource development becomes
more intense in coastal areas and what could happen even-
tually even on the high seas. We have become such pro-
ficient spoilers that not even the seas are too big for us
to ruin ...

"In planning to dispose of the wastes of civilization in
the ocean it must be remembered that the capacity of the
natural environment to assimilate wastes is limited. Even
the deep ocean has a limited capacity for these purposes."

Increasingly, throughout the world, the battle lines
against pollution are being drawn tighter. However, there
still are too many gaps in the ranks, particularly in the
United States, where there has been too little resistance
to prevailing and threatened pollution when payrolls are
involved.

Other countries, much older than ours, have faced simi-
lar circumstances.

Their mistakes and their gains are being observed more
closely by the United States, for there is a growing aware-
ness that there no longer are "little" mistakes. Seemingly

24
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Operation Tektite
is proving man
can survive and
work in the ocean
for long periods.

small errors and shortcuts increasingly are burgeoning
into major tragedies, such as the Santa Barbara oil-well
blowout in California and the record-breaking spills from
offshore wells in the Gulf of Mexico.

If the United States is to continue as a model leader, it
must set better examples in handling all its resources.

The world can accept honest mistakes, but it rebels at
errors based on outright neglect.

Typical of what should not have happened, but did, is
the case of Lake Erie.

In 1910, speaking at Ashtabula, Ohio, President Theo-
dore Roosevelt asked for the cooperation of Ohio, Penn-
sylvania and New York to help a campaign to get pure
drinking water from Lake Erie.

"You can't get pure water and put your sewage into
the lake," said the noted statesman and conservationist. "I
say this on behalf of your children."

Roosevelt's plea fell on deaf ears. Those children of
1910 are well past middle age now. They witnessed, in
their lifetime, the deterioration of Lake Erie.

Because of the oversight of previous generations, chil-
dren today are denied the joy of swimming in a clean
lake. Yet all is not lost.

Across the Atlantic, Bavarians recognized the very dan-
ger of which Roosevelt had warned at Ashtabula. When
some of Bavaria's larger lakes were threatened with
eutrophicationthe accelerated aging through excessive
inpouring of nutrients from sewage and the likethey
took action. The Germans adopted costly, but effective
preventive measures. They constructed catch basins to curb
the inflow of untreated surEce waters into these alpine
akes.

One lake, Tegernsee, now is ringed by such a basin. Its
entire 12-mile shoreline has a manmade life preserver.

Eutrophication also was moving in on Germany's Wahn-
bach Reservoir. The solution: A bubble bath. Air is piped
into the lake and released below the surface. It adds

211
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Secretary Hickel and the Congress have taken
firm action to curb oil spills such as those
disasters which occurred in the Santa Barbara
Channel (left) and the Gulf of Mexico (right).

needed oxygen and simultaneously sets up circulation.
Seasonal stagnation has been prevented.

Whether mistakes and neglect involve Lake Erie or
Santa Barbara, the Gulf of Mexico or San Francisco Bay,
the United States hopes that nations throughout the planet
can avoid duplicating them. This is particularly true when
they concern the Outer Continental Shelf, with its rich
estuarine areas, its 101/2 million square miles of productive
nurseries for sea life, its untold billions of dollars in oil,
natural gas, kelp and minerals.

In the treatment of our Outer Continental Shelf, a
typical oversight was our failure, over a period of many
years, to update regulations covering oil and gas drilling
and production regulations. This triggered the Santa Bar-
bara oil well blowout of early 1969.

The subsequent fire and oil spill at production wells on
the Gulf of Mexico, labeled a "disaster" by Secretary
Hickel, stemmed from failure to obey stringent Federal
production regulations.

A major gain for the United States, in addition to the
adoption of stronger Outer Continental Shelf drilling and
production regulations, was the passage by Congress of
the strongest law ever enacted to penalize those who pol-
lute our waters with oil.

Unfortunately, the law simply cannot prevent oil spills.
Accordingly, the estuarine and coastal waters throughout
the worldthe most productive and easiest exploited
still remain the most vulnerable of our marine assets.

In the IJnited States alone, the Outer Continental Shelf
now yields over a billion dollars annually in returns to the
US. Treasury for oil, natural gas and sulfur operations.
This is a phenomenal gain over the $423 million of less
than a decade ago. And from the shallow depths of our
estuaries come huge quantities of sand, gravel and other
building materials, along with millions of dollars in salt,
bromine, potash and magnesium.

Meanwhile, these same estuaries have become the direct
or indirect victims of too much of the discards of nations

using their very resources . . . filth poured seaward by
contaminated rivers, dumped from barges, oi sent..surging
through pipes. The United States, in 1968, cluthped 48
million tons of solid wastes into the ocean.

In any given year, about half the six trillion gallons of
water used by paper mills and allied industries in the
United States is returned to our watersoften our estu-
arieswithout removal of their harmful chemicals.

The very places where much of our sea life begins are
being assaulted by things we don't want on land.

Taking note of marine pollution of all kinds throughout
the world, the minister of the Italian Merchant Marine has
cautioned:

"Technical progress threatens to upset the normal bal-
ance of nature; the adoption of lcgal, technical and ad-
ministrative measures to prevent and check pollution is a
matter of urgency."

Yet Dr. Eugene Odum of the University of Georgia
asserts that estuaries, if not abused, are 20 times as pro-
ductive as the open sea and many more times productive
than any lush farmfield in America.

In his thoughtful book, The Frail Ocean, Wesley Marx
adds this sad commentary:

"Like the river nurseries, our estuaries are being mauled
piecemeal . . .

"The ocean may appear to end at the shore, but its vital
processes extend into our bays, up our rivers, and even
into our mountain streams, where not only salmon but also
sandy beaches are born."

During the past year, the Department of the Interior
was engaged in two highly important studies centering on
our estuaries. From one came a report on how pollution has
adversely affected 864 estuaries and their adjacent coastal
zones. From the other emerged findings on how filling,
dredging and other "improvements" and uses have curbed
the ability of estuarine areas to promote sea life.

Even before the studies began, it was known that the
United States already has lost 2.5 million acres of marine
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habitat in its estuaries in recent years. Dredging and filling
alone have been responsible for a 300,000-acre loss in what
has been described as legalized larceny of resources.

In California the total decimation of estuarine habitat
has soared to 67 percent.

It is in such regions in the United States and the more
than ioo other nations with coastlines, that the adverse
effects of man's actions are most pronounced:

Massive fish kills from pollution . . . Loss of nesting and
resting areas for waterfowl . . Burial of oyster beds with
dredged material . . . Thermal pollution (heating) from
powerplants using sea water for cooling . . . Discharge of
chemicals which, while not killing oysters and other shell-
fish, makes them highly toxic, giving rise to such mysteries
as Japan's Minamata Disease . . . And always, the present
and increasing frequency of oil spills and seepages.

The Department of the Interior is deeply concerned
with petroleum developments on the continental slopes
such as the Santa Barbara Channel, Alaska's North Slope,
the Gulf of Mexico and Georges Bank off New England.

We are rightfully concerned over the growing threat
posed by tankers that can now spill 35 million gallons of
killing crude oil into the sea, as did the Torrey Canyon.
And those of tomorrow, which could dump over 91 million
gallons in a similar disaster.

One of the challenges to our country and other nations
is how to make the International Convention for the Pre-
vention of Pollution of the Seas more meaningful in
preventing oil spills rather than acting belatedly in placing
the blame and assessing the cleanup charges after the oil
has been spilled.

"Oil for the troubled waters" is ironic, not poetic_
Those who are weary of statistics will find no comfort in

the fact that in a recent typical year the United States
alone had more than 2,500 major and minor oil spills . . .

on lakes, rivers, estuaries. Some have estimated the total
may reach lo,000 yearly.

In the fall of 1969, the frequency of oil spills caused
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Iceland's foreign minister, Emil Johnson, to warn the
United Nations General Assembly that the stock of fish in
the North Atlantic is diminishing alarmingly, chiefly be-
cause of oil pollution.

He pleaded that the international community "must de-
cide upon an effective and just regime for the suboceanic
areas, whose resources must be harvested for the benefit
of all mankind."

As a major polluter, the United States wisely avoids
pointing the finger of disdain at other countries. Instead
it extends a welcome hand to nations to help solve envi-
ronmental problems. It can take deep pride in the fact
that it is not attempting to "go it alone" in safeguarding
resources and participates in more international resource
activities than any other nation.-

Political ideologies often are swept aside when scientists
gather around the conference table. Resources have no
political affinities, but neither are they free of man's
blunders.

During the past year, Secretary Hickel arranged the
history-making gathering of international business execu-
tives in Washington to discuss a problem as universal as
the population explosion: Water pollution prevention.
High-ranking corporate officers from France, Norway,
England, Canada, Italy, West Germany and the United
States participated in the sessions.

While they discussed contamination problems during
their 48 hours in the Nation's Capital, the world continued
to move. It made a net gain of 380,000 in population during
that intervalequivalent to a city the size of Fort Worth,
Texas.

Last year, also, the Interior Department was host to a
national government-industry meeting on desalting tech-
nology and programs, for the oceans of the world are
being called upon to provide more of the raw ingredients
for fresh water.

Everywhere along the "waterfront" the United States
is stretching out for more knowledge of the sea. Detailed
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Industrial wastes improperly
disposed, trash strewn
near a stream, acid mine
drainage, oil leaking from
a grounded tankerall
create pollution problems
which this country is no
longer willing to tolerate.

oceanographic studies have been made in parts of the
North and Central Pacific, the northeastern Atlantic, the
tropical Atlantic, the Gulf of Mexico and the Caribbean,
and the Indian Ocean.

Interior operates a score of ships equipped for various
phases of oceanographic research, marine mining and fish-
ery development. Observers from many lands frequently
are guests on these scientific cruises.

Interior has representatives on each of nine interna-
tional fishery commissions and was represented in the re-
cent sessions cf the Intergovernmental Oceanographic
Commission in Pads, perhaps the nucleus of the first World
Oceanographic Organization.

Elsewhere, Interior has a role in the Seabeds Committee
of the United Nations, in the Food and Agriculture Or-
ganization of the United Nations, and in the U.S. Economic
Commission for Asia and the Far East.

It has close ties with Japan and Germany on a wide
range of water-study probJczng. It is developing similar
programs with Australia, Italy, Iran and Saudi Arabia. It
has conferred with the Soviet Union, Mexico and Israel
on water desalting; with Canada and Mexico on migratory
birds (which would not survive without water-fed nesting
and resting areas at periodic intervals); and with Australia
and the Soviet Union on arid zone research.

Every nation has water-supply and water-pollution
problems. Some countries prefer to go along much as they
have for untold generations, ignoring scientific advances
and high death rates from water-borne diseases, even
though Cyrus the Persian 2,500 years ago required his
soldiers to carry boiled water on expeditions.

Other countries are eager to learn new and improved
ways in dealing with their water resources. The many
international meetings on environmental problems attest to
this.

PerhaPs the United States, in its setbacks while striving
for a better world, will profit from lessons taught by Ger-
many, Japan, Sweden and others.
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Take the Cuyahoga River in Ohio, the one that periodi-
cally catches fire as it carries its oily wastes to Lake Erie.
It rates fourth among America's most polluted streams,
being outranked only by the Ohio River, the Mahoning
River and the Houston Ship Canal.

The solution for at least part of the Cuyahoga might be
found in the manner Germany treated its highly polluted
Emscher River. Instead of trying to restore the Emscher
as a river, Germany salvaged it as a drainage stream. Its
course was altered, its streambed was raised and lined with
concrete, and its banks were attractively landscaped. It
now is managed from beginning to end. The entire Emscher
receives primary waste treatment before it empties into the
Rhine. The Rhine, however, is heavily polluted in other
places because it is the victim of many political jurisdic-
tions.

In converting the Emscher, the Germans saved the near-
by Ruhr River. Water is not taken directly from the Ruhr
for consumption, although it is quite clean. Instead, as in
many places in the United States, water is filtered, pumped
underground and withdrawn as needed.

The foresight of Germany in planning the future of
the highly industrialized Ruhr Valley, where the popula-
tion density is io times that of the United States, dates
back to 1897 with the formation of the tongue-twisting
"Ruhrtalsperrenverein," the RTV or Ruhr Reservoir Asso-
ciation.

Today the RTV is alive and well. And the Ruhr Valley
flourishes.

In 1964 Germany set another example for the world
when it banned the sale of "hard" detergents which can-
not be broken down by accepted waste-treatment methods.
In 1965 American industry voluntarily followed Germany's
lead by halting production of "hard" detergents.

But a new problem then arose in our countrythe
switch to high-phosphate detergents which speed the
growth of aquatic vegetation. This causes oxygen de-
ficiency and accelerates the aging process of lakes.
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Detergent phosphates, fertilizer nitrates, and other
pollutants that find their way into Lake Erie have hastened
the aging of that body of water. It has aged as much in
the past 50 years as a usual lake might age in 15,000
years!

Japan, too, has many problems common to the United
States. But so efficient have become some of the Japanese
waste-treatment plants that 32 percent of the water now
consumed there is reclaimed from sewage.

Long before the United States had its first Federal
water pollution statute, Japan had no fewer than 14 na-
tional laws, covering everything from discharges by coal
washeries to disposal of dead animals.

The Japanese are so conscious of the evils of water
pollution that a fish kill caused by waste from an industrial
plant precipitated a riot.

Like the United States, Japan is moving ahead in de-
salting technology and has experimented in weather modi-
fication, ground-water recharge to curb land subsidence,
and the use of carbon black to accelerate snowmelts.
Observers predict that if it ever becomes feasible to tow
icebergs from the Arctic or Antarctic to help meet the
world's fresh-water needs, Japan will not be lagging in
such a venture.

Oil spills are only one of the sea's problems. In any
average day, the United States alone spills 29 billion gal-
lons of unwanted t-eated and untreated sewage, including
industrial wastes, into its coastal waters. This intemperate
action is equivalent to filling z,000 ships the size of the
Torrey Canyon every 24 hours and letting them empty
their holds along the seacoasts of the east, west, and Gulf.
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Such are the outpourings of but one nation with only
one-seventeenth of the world's 31/2 billion population.

Fortunately, not all the sludge produced by waste-
treatment installations reaches salt water. Some is spread
on the land as fertilizer, some is made into compost to
condition soil, and much of it is poured into lagoons or is
burned.

But the most convenient dumping ground for sludge
from seacoast cities, where populations are gaining, is the
sea itself.

Japan, which has been concerned about sea-dumping
practices for years, is groping for ways to spare the ocean
from some of man's indignities. It is using sludge experi-
mentally for road aggregates and for building materials.

Milwaukee, Wisconsin, not being handy to ocean dump-
ing grounds, long has produced commercial fertilizer from
its sludgebut would rather not. It costs the city $15
more to process and market a ton of this fertilizer than
it receives from sales.

Not all the waste dumped into the ocean is harmful. In
fact, at Ernes it is beneficial by encouraging growth of
organisms for sustaining fish.

What is not known is how much can be dumped off-
shore year after year or in what way it should be distrib-
uted to avoid major ecological changes. Likewise, the long-
term ability of the ocean to assimilate the malevolence of
radioactive wastes, chemicals, trash and other things man
doesn't want to tolerate on land is not known today.

There could come a time when great areas of the seas
are transformed into deserts . . . devoid of all life . . .

"Silent Springs" in the underwater world.
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"In the face of an almost daily demonstration of our
technological prowess as a Nation, it is ironic, indeed

frighteningly so, that we have not yet marshalled our
skills and our will to assure mankind an adequate reserve

of usable water, the most basic of elements insofar as
our continued existence as a species is concerned."

According to Calvin Menzie, chemist in Interior's Bureau
of Sport Fisheries and Wildlife:

"The number of chemical compounds reaching the ocean
from rivers, from sewers, from the air and from vessels is
in the neighborhood of loo,000. The tremendous number
might not be considered as significant as the fact that we
really don't know much about the sea's ability to process
them."

Menzie, who is assigned to the Bureau's Division of
Pesticides Registration, adds that some pesticides, lethal
enough at the outset, become even more toxic when they
encounter different environments.

The seas of yesterday are not the seas of today. There
have been changesworldwide. They are taking place even
at this moment. Fortunately, most of them are infinitely
small and usually are barely discernible except for spec-
tacular intermittent warnings.

What concerns the Department of the Interior most in
its ocean research programs is that these seas soon will
be expected to produce four times today's fishery products
and, conceivably, could be asked to double their intake of
man's residues.

The Department fears that these two extremes may end
as the world's final stalemate . . . the ultimate in pollution.

To stem the tide of pollution, to help restore the quality
of water, and to safeguard the oceans that lap our shores,
the following significant events have taken place during
the past several months:

... Congress passed a strong law concerning oil spills.
Presider.t Nixon asked for a $4 billion, four-year

CONGRESSMAN WAYNE N. ASPINALL
COLORADO

Clean Waters Act to generate $10 billion
treatment facilities.

... Several Federal court actions were started against
water polluters.

... Congress began considering national estuarine man-
agement acts.

... The Office of Marine Affairs was established within
the Office of the Secretary of the Interior.

In creating the Marine Affairs post, Secretary Hickel
said it will assist in making "the fullest possible use of our
oceans, consistent with a clean, wholesome environment."

"The Department of the Interior, as the Nation's princi-
pal conservation agency, is particularly concerned with the
quality of the ocean environment," he added.

"Considering our ever-growing population and its in-
creasing food requirements, the Department submits that
it is contrary to the human welfare to contribute in any
way, however slight, to the degradation of the sea's ca-
pacity to support life.

"It is clear that oceanic disposal of toxic wastes is a
matter that goes beyond our national interests. Interna-
tional agreements for the ocean environments are needed.
When summoned, this Department will foster, with all its
capabilities and within its responsibilities in the Federal
framework, such humanitarian measures."

In the following pages, the Department presents a
condensation of its many activities in the world of water.
Each agency mentioned welcomes further inquiries from
those interested in details on specific programs.

in waste-
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Geological Survey

Does Our Water
Budget Balance?

_Two thousand six hundred billion gallons of water, more
than six times the average daily flow of the Mississippi
that is the amount of water used in the United States
every day.

Most of this very large amount of water, however, is
used to generate hydroelectric power. This water is re-
turned to the streams and is again available for use,
though of course at a lower elevation than it was before
it went through the powerhouse. Hydroelectric power
generation accounts for about 2,300 billion gallons of the
2,600 billion total used daily, or about seven-eighths.

It's in that other eighth-315 billion gallons per day
(bgd), to be exactthat problems arise, although the
actual amounts of water used are relatively small.

In descending scale, here are the other four main cate-
ories of water used and the amounts involved, in billions

of gallons per day (bgd): industry, 177 bgd; irrigation,
120 bgd; public supply, 16 bgd; rural (domestic and live-
stock), 2 bgd.

The quality of the water is changed by all these uses,
in many instances drastically.

About oo percent of the water used by industry is for
cooling, mainly in thermoelectric power generation. Here
the change in quality consists principally in the addition
of heat, but that is not an inconsequential change, for these
heated waters can seriously affect the whole ecology of
the waters into which they are discharged. In fact, this
has emerged as a major concern of water management
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today; and mammoth expansions of both public and
private power generation are all along the horizon to meet
the insadable energy needs of our growing urban-industrial
society.

Then there is that other 10 percent of industrial water
use. The figure may be small, but the corsequences are
not, for much of this water carries a heavy load of wates
of various kinds when it is discharged to lakes, bays and
streams.

Nor is the next categoryirrigation--devoid of prob-
lems. Slightly over half of the 120 bgd used for irrigation,
or 65 bgd, is converted to vapor through evaporation and
transpiration, so that water goes back into the hydrologic
cycle. While this water is not lost to the world water
supply, it may in fact be lost to the area where it is
needed. The southwestern section of the United States,
which must continuously seek additional sources of water,
is the most obvious case in point.

And what of the other 55 bgd of water used in irriga-
tion? A great deal of this water picks up a heavy load of
salts and other minerals by the time it has gone through
the soil and subsoil and emerged in a ditch or stream.

Moving on to the next major category of water use
public or municipal supplywe come to a familiar and
costly problem. Municipal sewage, surprisingly enough,
is as a rule no less than 99 percent pure water. But that
other 1 percent can ruin a stream for swimmirtg and fish-
ing. It can spoil an estuary. It can kill a lake.

Turning finally to the last category of use, rural supply
even here there are problems for water management,
problems disproportionate to the amounts of water in-
volved. Here it is livestock that cause the difficulty for
the water-quality manager. The problem is not the
amounts of water consumed, but the condition of the
water that is washed from huge feedlots, now a major
aspect of the livestock industry.
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PRINC!PAL HYDROELECTRIC PROJECTS IN THE UNITED STATES
IN OPERATION & UNDER CONSTRUCTION

25,000 KILOWATTS AND OVER

Federal Others
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Water use is constantly increasing. In 1955, we with-
drew, for all uses, 32 percent more water than we did in
1950; in 1960, we withdrew 76 percent more water than
we did in 1950; and in 1965, we withdrew twice as much
water as we did in 1950. And the end of this trend is
not in sight.

In terms of total water withdrawals reported in the most
recent survey of the U.S. Geological Survey's Water Re-
sources Division, the extensive hydroelectric power pro-

INDUSTRIAL WATER USE
IN THE UNITED STATES

',UMW 11117111MIN

duction in Washington makes that State by far the largest
user of water with some 476 bgd. The next four in order
are New York (226 bgd), Oregon (217 bgd), Tennessee
(.45 bgd) and California (142 bgd).

In terrns of non-hyroelectric use of water, California,
with the largest population and most intensive irrigation
system of all the States, withdrew the largest amount of
water, some 42 bgd. Next came Texas (25 bgd), Illinois
(17 bgd), Idaho (16 bgd) and New York (16 bgd). Ver-
mont withdrew the smallest amount, o.13 bgd compared
with an average of 6.2 bgd for all States.

Part of the dramatic increase in water use since 2950
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can be attributed to a general increase in the population,
but the demand for water has been growing and continues
to grow faster than the population. As with other national
water indices, here again electric power generation is the
dominant factor. In the last five year period, the water
needs for this industry have increased 327 bgd, while the
needs of all other water uses have increased only 23 bgd.

We, as individual citizens, are using more water. The
per capita Lse of public supplies in 1965 was 155 gallons
per day, a steady rise from the 145, 148 and 151 gallons
per day in 1950, 1955 and 1960, respectively. Obviously,
more and more people are using more and more water.

In the light of these trends, what are the prospects
for the fuiure? First, we ought to inventory what we have
to see how it compares to estimates of future demands.

To inventory our water resources, we measure the
average volumes of water found in the more important
stages of the hydrologic cycle, the constant circulation of
water from ocean to atmosphere to land and back to
ocean again.

On a worldwide scale, such an inventory would find
most of the world's water in the ocean basins. In fact,
slightly more than 97 percent of our water is contained
in the oceans. The next largest storehouses of water are
the glaciers and polar icecaps, which contain about 2
percent of the world's water. Only about six-tenths of
one percent of the world's water is found in land areas,
and almost all of this is buried beneath the surface as
ground water. The best known sources of water supplies
are fresh-water lakes, streams and reservoirs; these sources
contain less than two-hundredths of one percent of the
world's water.

The lakes and streams of America contain a fraction of
the world's surface water. And that's just about the way
it's always going to be.

However, small as our Nation's surface water resources
are in relation to the world's total resources, we still have
a lot of watersomething on the order of 391 cubic miles
per year of surface water alone. In addition, there are
some 5o,000 cubic miles of water in the ground.

Why, then, any concern about ever running out of
water in this country? The answer is quite simplewe
have more people using more water. And as they use
greater quantities of water, local supplies become more
scarce, more polluted and less useful.

Furthermore, the huge volumes of water stored on the
surface and in the ground don't tell the whole story. It is
the annual replenishment from rainfall, plus the extent of
re-use of water after one or more uses, that set the realistic
limits of our supply. Neglecting re-use, the maximum
amount of water available for economic development with-
in any region is usually considered to be equivalent to the
volume of streamflow that is available 50 to 90 percent
of the time. This so-called dependable volume is based on
the long-term records of past flows maintained by the US.
Geological Survey. This dependable volume forms an
upper limit to the development of the water resources on a
once-through basis, and the extent of re-use will determine
how much the effective total can be increased.
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Where the water falls
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As a region's water needs approach the limits of the
dependable volume, local or sporadic water shortages
occur. At the present time in the United States, there are
no general shortages of the water resources themselves;
any local shortages that do exist can usually be traced to
lack of water facilities for withdrawal, treatment and
storage.

Looking ahead to the year z000, few if any water short-
ages are likely to occur in the humid East. But in the Great
Basin of the southwestern United States, serious shortages
of water are very likely because of the relatively low rates
of streamilow compared with the high rates of water
consumed. In the 17 Western States as a whole, water
demands are already approaching the limits of available
water supplies as developed by conventional methods.

The solutions to present or potential water-deficiency
problems are complex and may involve any of several man-
agement alternatives. Among the possible alternatives are:
greater re-use of water, reduction in natural transpiration
by eliminating wasteful vegetation, reduction in the evap-
oration from reservoirs, increase in artificial recharge of
ground water, granting new priorities in types of water
uses, attempts at artificial rainmaking, reclamation of waste
water, desalinization of brackish waters and additional
transfer of water between basins.

But although such measures will increase the usable
supply of water, they will also increase the cost of water.
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Ranges from 30 to 210 inches

As the cost increases, water users will eventually make the
final judgment on how much water will be available; any
additional increase in the available supply of water will
depend on the ability and willingness of the water users
to pay the higher cost of supplementing the supply by one
or the other of the techniques just mentioned.

Next to the air we breathe, nothing else is more essen-
tial to life, and to our way of life, than water. Yet the
appraisal, protection and wise development of water are
often drowned and forgotten in a sea of other pressing
interests and concerns.

It is true that we have great reserves of water in this
countrybut not enough to allow us to continue misusing
this resource. We could bring down upon this country a
tragedy of irnmense proportions if we were to persist too
long in that course.

What are we to do about our water situation? An
obvious first step is to measure our assets and liabilities
related to water. The first of these is the principal charge
of the Water Resources Division of the Geological Survey,
which of all Federal agencies, has the primary responsi-
bility to describe and inventory the Nation's water re-
sources. The Water Resources Division itself is not a
water management agency but an impartial observer of the
water-resources situation, capable, through expert training
and continuous research, to provide the water data base
for decisions made by local, State and other Federal



How much water flows from the land
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agencies. Because of its reputation in the we.ter resources
field, the Division is also called on by many developing
countries of the world for help with their particular water
problems.

In its role as the Nation's chief water-resources investi-
gator and appraiser, the Geological Survey maintains over
48,000 basic-data stations to monitor the flow, depth and
quality of the Nation's streams, lakes and ground-water
reservoirs. This monitoring network is called on daily for
information on water quality, surface water discharge and
changes in ground water levels. In addition to helping with
current problems, the basic-data network is the first step
in preventing future problems.

One example of application of the Geological Survey's
network to solve tomorrow's water problems can be found
on New York's Long Island. Few if any other areas in the
country have had their water resources studied so in-
tensely over so long a period of time.

Long Island is also a crystal ball which indicates some
of the water problems we can expect across the country
as farmland turns into towns, and towns into cities.

The Survey's studies of Long Island's water began early
in this century, when most of the island was still rural
farmland. Thus, there has been an excellent opportunity to
monitor the hydrologic changes caused by urbanization.
In the last few decades, the population of Nassau and Suf-
folk Counties alone has increased fivefold, from about
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half a million to two and a half million; yet the people are
still dependent on the same source of ground-water supply
their grandparents used. Their grandparents returned their
used water to the ground-water reservoir through septic
tanks and cesspools. For better or for worse, the water was
at least available for re-use.

Now much of the used water, as well as much rainfall,
is discharged directly to the sea through storm and sanitary
sewer systems instead of returning to the ground to re-
plenish the natural storage Ci ground water. What is the
future of ground-water resources if they are forced to
supply more and more people while being replenished
with less and less recharge? The deep wells that have been
drilled to get around the problem of contamination of
shallow supplies are not the whole answer, because the
deep strata get their replenishment from the shallow ones.

With extensive basic data, hydrologists from the U.S.
Geological Survey presented the water managers of Nassau
and Suffolk Counties with detailed water information,
describing the natural water income from precipitation and
showing how this income was being "spent."

Far away from Long Island and in far different situ-
ations, the Water Resources Division of the Geological
Survey is applying the same water-budget concept to chart
the way to the most efficient use of available water
resources.

In addition to studying and experimenting with arti-
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Water-rich and water-poor areas of America
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ficial recharge of ground water, the Survey is making
experiments in the arid South West to determine the feas-
ability of artificially decreasing the amount of wa,ter trans-
pired by low-value plants, mainly phreatophytes such as
saltcedar, also called tamarisk. The amount of water stolen
by such phreatophytes is phenomenal; one estimate is that
they cover about 15 'Million acres of the West and use 6
to 8 trillion gallons. of water each year.

But phreatophytes are not undesirable water thieves to
all land users. Phreatophytes provide shelter for wildlife
and a touch of foliage to the landscape, and raise the
comfort level by putting moisture into the air. Thus, the
control of phreatophytes forces management to make de-
cisions that are not easy: do the savings in water justify
the cost of phreatophyte eradication?

Another approach the Geological Survey is taking to
help engineers provide more water for the Nation is to re-
examine the world's supply to see what sources remain
essentially untapped. The oceans, with 97 percent of the
world's water, are a vast potential source of fresh water.
As the technology of desalting water continues to improve,
and the cost decreases, in comparison to the rising cost
of developing other sources of fresh water, saline waters
will undoubtedly become a source of fresh water to more
and more users.

There is another large resource that heretofore has
been considered worthless. This is the saline ground water
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that underlies two-thirds of the Nation. This water, once
regarded as useless, is now emerging as a possible source
of fresh water in some areas.

Less obvious and less studied than saline waters as a
potential source of additional fresh water are the world's
glaciers, which contain 2. percent of the world's total water
and three-fourths of the world's fresh water.

The United States was able to disregard its glaciers
as nothing but a rare form of scenery until Alaska added
20,000 square miles of ice to the Union. In fact, wher
Geological Survey recently reinventoried our glaciers as
part of the International Hydrological Decade, it was dis-
covered that about 20 percent more glaciers exist in the
northern Cascade Range of Washington than had ever
been counted before. Now we are rediscovering that gla-
ciers are not only scenic, but literally one of our frozen
assets.

On a continental scale, more water is stored as ice and
snow in the glaciers of North America than is stored in
all the lakes, ponds, rivers and reservoirs. The State of
Washington alone contains .13 trillion gallons of water
frozen in its glaciers. In Alaska, most of the major rivers
originate as glaciers, and the unique characteristics of
glacial streams (highest flows in midsummer, large vari-
ations between daytime and nighttime flows, high silt
contents and periodic outburst floods) have a pronounced
effect on the society and economy of the State.
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The Geological Survey reinventoried our
glaciers recently and found zo percent more
glaciers in the northern Cascade Range of
Washington than had ever before been counted.

The Geological Survey and several other agencies are
already experimenting with means of controlling and in-
creasing the streamflow from glaciers. It is possible, for
example, to increase the flow of glacial streams by dusting
the glaciers with soot to increase the absorption of solar
energy and thus the.rate of melting. But glaciers have long
been a part of our scenic West, and the hard choice will
have to be made as jo which glaciers should be altered to
be useful as water sources and which should remain as
nature created them.

For many of the Geological Survey's water-resources
investigations, topographic maps are the blueprints from
which the scientists work. The maps, prepared by the
Survey's Topographic Division, are the starting point for
the development of water projects such as reservoirs,
hydroelectric plants and irrigation systems, and the navi-
gation of inland waterways. Study of problems connected
with flood control and flood zoning depend upon up-to-
date topographic information because precipitation and-
runoff data must be combined with topographic data be-
fore the volume and rate of flow at a particular point in
a stream can be predicted. Similarly, 'basic data from topo-
graphic maps are essential in determining the optimum
size and positioning of dams, in computing the capacity
of reservoirs at various water levels and for planning
municipal storage, conveyance, purification, distribution
and waste-disposal areas.

The Topographic Division has already mapped the to-
pography of 78 percent of the country. In addition to
mapping unmapped areas, the Division is constantly re-
surveying the older maps to provide more detailed cover-
age and is constantly looking for ways to produce new
types of maps with new uses. One of the new types of
maps recently produced is the orthophotomap, a combina-
tion of aerial photographs and conventional map symbols.
The orthophotomap has proved especially useful to the
water-resources field because such maps show dearly the
significant changes in vegetation that reflect changes in
the water resources. For example, in the dense Okefenokee
Swamp of Georgia and Florida, the orthophotomap dearly
defines the deeper open-water areas, the shallow-water
zones of reeds and grasses, and the tree-covered uplands.

Looking to the future, the Geological Survey has begun
tackling two of the major problems facing its program
of water-resources investigation and protection. First is
the problem of expanding and intensifying the water-
inventory program. As the use of water begins to approach
the limits of the available supply, detailed inventories of
existing water supplies on a local, nationwide and world-
wide scale will become more critical. Coupled with this
need is the second problem of making the increasing
amotmt of water information more easily available to
water managers and users while avoiding duplication of
effort with other water-concerned agencies.
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Detailed inventories
of existing water
supplieslocal,
national, and world-
wideprovide the
basis for water
resource planning.

Conventional means alone are no longer adequate for
water-resources appraisal. In addition to standard tech-
niques, the Geological Survey is turning to remote sensing
from aircraft and spacecraft to take a new and unique look
at an old earth.

Out of this need for remote sensing has grown the
Earth Resources Observation Satellite (EROS) program of
the Department of the Interior. Managed by the Geo-
logical Survey, the EROS program is designed to utilize
earth-resources data acquired from aircraf t and spacecraft.
Every citizen can expect to benefit from this program
through better preservation of our manageable resources
such as water and land, through better conservation of
depletable resources such as coal and minerals and through
better development of recreational opportunities in parks
and wildlife preservation areas.

Photographs and other images such as those from radar
and infrared sensors, taken from space in early winter
and continuing until early spring, could show the pattern
and extent of the snowpack, followed by the rz.te and
degree of melting, and eventually, the amount and move-
ment of the runoff through the river basins. Or, observa-
tions of current patterns in major water bodies such as the
Great Lakes and the larger estuaries could aid in the de-
termination of how well these water bodies can flush
themselves of pollutants and how well they maintain
their status as useable water resources.

To make more water information more easily available
while avoiding any duplication of effort in data gathering,
the Geological Survey, under an order from the Bureau
of the Budget, established the Office of Water Data Co-
ordination. This office coordinates water-data acquisition
activities of Federal agencies to assure that the Nation's
water-data needs are met efficiently and economically.

Through such coordination of water activities and
through constant research and inventorying, the Geological
Survey strives to help insure a safe and ample water supply
for us and future generations.

Bureau of Land Management

An Opportunity for
Environmental Planning

Man, wherever he lives, whatever Iii; culture, waits
for the rain. Often he waits in hope, sometimes in fear,
sometimes in vain, for the waters of the world do not
always suit man's needs or desires as they move through
their predestined cycle to and from the sea. Yet if he is
wise, man has within his power the ability to exercise a
measure of control over the movement of waters, and in
so doing, he may, to a significant degree, control his own
destiny. While the laws that control our wa'zer cycle can-
not be changed, they can be understood and made to
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work in man's behalf. The 'blending of natural law andhumaxi endeavor is the essence of.resource management-On. the average, i out of every 4_ rairldrops that f allsin the United States returns to the sea as runoff- From ourpublic lands, chiefly in the thirsty West and Alaska, theaverage is much lessm. out of mo.. The rest o-f the wa.teris either return ea to the atmosphere thy(' gh e apo-tran-spiration or is absorbed by. the soil_The amount of rain that runs off the land is affected-voiurne, time, ground cover and topography- Wheri.large amount of rain falls within a short period of tirrtethe soil surface becomes saturztted. Less water goes intothe ground and more runs off_ I\4ore water runs fromsteep slope than from a. gentle slopeand it runs faster.If rainfall could be regulated so that it fell atintervals and only- ix-t those amounts that the soil couldabsorb, there would be little water erosion_ But that is nothow it works_ For example, in the desert, rairx is apt tocome in. violent thunderstorms that create rapid runoff_The erosive force of running water corrtes primarilyfrom its ability to hold solid particles in suspension_ Thefaster it flows, the more solids it will carry_ Thus, -the
greater the speed of Row, the greater its des tr-LitiNsr e power_Conversely, as kite speed of flow is reduced, the abilityof water to hold solids in. suspension is also reduced, andthe particles then tend to settle out_ This is known assiltation_ T-Trtcorttrolled runoff erodes the soil, creates oneof our major pollution problems, chokes river chanr&els
and fills reservoirs_The combination of erosion and siltation is at the heartof water resource managemerit problems in many p.artsof the country, but especially in the public lartcls wherethere are great fluctuations in flow and v.rh e re land sur-
faces are easily -washed away-As custodian of the Nation's public lands,. the Bureauof Land Management (BENI) is concerned with water as apart of its total management program- Nlorecvver, run.offfrom public land supplies water for domestic use andirrigation, contributes to industrial ae-w.elcaprnient and sup-ports water-based recreation_ Therefore, the Bureau has a
responsibility tcu downstream users to manage public lamasc tl-tat riartoff is as free of silt as possible_

-131-M is respox-tsible for 4_53 million acres of public land.,more than half of ln.rhich is Alaska_ 1-lowever, 131_14s
water resource programs 1-xav.e been largely confined to the
critical neeid..- cf 'axe -m7-5 xxxilliort acres of priablic taa-ta irt
the icu States of tl-vs-. Far West-With. minor excepticns, the laricis administered by 131-Min the Western States lie in arid or semi-aria curies.. It
is estirritea. thoLt 6. milliors. acre-feet of -water, the equira-lent of an a--,,erage cf 1-72 incIi of rainfall, runs off theselands each year.. whale this represents a relatively small
amount of runoff__ -the damage in soil erosion and siltation'.is disproportionately great because of the condition of the
lands from which -these waters flow-One hundred twenty-three million acres of public landlxi tlie w VVestern. Skates atre in fair to poor condition_ Of
this acreage__ over 45 milliort acr es are clasSific.a .a.s fraillands, i-e_ lands in an-i acIv-anced state of erosion, with
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either thin cr unstable topsoil or, in some cases, no topsoil
at all. Approximately zo million acres of these frail lands,
moreover, are deteriorating.

The public lands deposit an annual sediment load of
544 million tons in Western streams, and most of this
comes from the 123 million acres that are in fair to poor
condition.

Water coming feom the land with a heavy silt load is
not fit for domestic or industrial use unless treated. And
while Western communities are now preoccupied with
pollution from domestic sources, soil sediment remains the
largest single source of pollution fOr most of the region's
water supply. As water needs increase in the years ahead,
the problem of sediment will become more pressing.

Sediment removal at the consumer's end of the stream
is far from a satisfactory solution. Soil is needed on the
land where it originates and adequate land treatment and
management to keep it +here is, in the long run, the best
way to ensure high water quality at the faucet. Moreover,
this yields an additional bonus in aesthetic and recreational
values along the entire course of the stream.

Problems of water supply are already serious in some
parts of the West. The Southwest in particular is trying
to make available water stretch to meet projected popula-
tion and industrial growth. Here the shortage of water
threatens to become the bottleneck that will choke the
region's growth and development. Unless the problem
iS solved, prospective demands cannot be met. Present
projections show demands slightly exceeding supply in
Is years and exceeding supply by 140 percent by the year
2000.

Such conditions do not exist in all of the West, and the
projections of future yields do not take into account pos-
sible innovations such as interregional transportation of
water, or large-scale desalination of sea water. Even so,
all major land managers in the West have an inescapable
responsibility to manage their watersheds to keep pace
with the needs of local communities.

But pollution control is only one facet of watershed
management. Among other important objectives of man-
agement is regulating the yield of water from the water-
shed. In the language of the hydrologist, the term "yield"
refer: to the amount of rainfall that is made available
downstream. Availability may result from surface runoff
that reaches the stream, releases from springs or pumping
from underground reservoirs.

A major means of augmenting supplies is to hold back
the runoff from a heavy rain for gradual release over a
longer period of time. This may be accomplished through
storage of surface water in reservoirs and proper land
treatment which allows more water to percolate under-
ground.

Some off-site values inherent in a watershed program
are difficult to measure, but we know that they exist.
One benefit is the reduction or prevention of flooding.
Another is the stabilization of streamflowgiving down-
stream users a more uniform and more dependable water
supply in place of a flash-flood one day and a trickle the
next. This is of obvious value in community planning and
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Sometimes glaciers carve
"amphitheaters" in a

mountain slope. These
amphitheaters, called

cirques, remain long after
the glacier has melted.

development. The values we are talking about here include
such hard-to-document factors as the damage that would
have been caused by the flood that didn't happen, or the
paychecks of workers in a plant that did not have to
shut down because of a water shortage.

Also figuring into watershed management values is
the prevention of damage to livestock forage and wildlife
habitat. The preservation of environmental aesthetics is a
still further and increasingly important value.

Direct, on-site benefits from watershed management
include the preservation of topsoil, the revegetah'on of land,
and the multiple use of reservoirs and other structures
resulting in greater forage production, timber growth, bet-
ter wildlife habitat and, in many cases, greater recreational
cppornmity.

For example, a reservoir built on the watershed con-
tributes to flood prevention and stream stabilization, fur-
nishes water for livestock and wildlife, creates a habitat
for fish, and with its shores planted with trees and shrubs,
it becomes an inviting place for picnickers and campers.

The need for more and better watershed management
on the public lands is illustrated by BLM estimates that
water from these lands accounts for $14.1 million of the
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Public lands present both a
challenge and a responsibility.
They challenge us to meet all

legitimate uses creatively;
they demand we act responsibly

or lose their vast potential.

The bulk of the sport fishing activity is found outside
of Alaska; 3.8 of the 41 million visitor days involved
public land waters in the io States in the West. But Alaska
yielded 52 of the 54.7 million pounds of the commercial
harves t.

Through the last decade, the most significant change
in public land management has been the increased use
for outdoor recreation. This public demand has catapulted
the public lands into the national recreation picture as
never before.

Irventories are now being made of the potential for
water-based recreation on the public land. These inven-
tories list some unusual recreation resources. For example,
the Rogue River in Oregon offers some of the finest white-
water boating in- the United States, and the public lands
of the Rio Grande Gorge in New Mexico provide some
unique terrain for backpacking. Loon Lake in Oregon is
an outstanding example of recreational development
around a reservoir and offers boating, water skiing and
swimming, as well as such onshore activities as camping
and picnicking.

In 1969, water sports accounted for 2.9 million visitor
days of use on the public lands_ This was in addition to
activities such as hiking, camping, picnicking and sight-
seeing where the proximity of streams and lakes added an
extra quality to the experience.
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As the wide expanse of public domain land continues
to attract more recreafionists, BLM will be faced with
the need for more development and protection of prime
areas.

Many public land sites suitable for recreation will be
developed by agencies other than the Federal Government.
Through the Recreation and Public Purposes Act, BLM
makes tracts of public land available to State and local
communities for recreational facilities.

The Federal Water Projects Recreation Act authorizes
BLM to respond to recreational needs around new im-
poundments or other water projects adjacent to public
land as a part of the total multiple-use development of
the project. When these projects are developed by other
Federal agencies, the law provides a framework for co-
operative agreements between BLM and the developing
agency, and between BLM and State and local agencies.
The agreement defines BLM's role in the development awl
management of the recreational facilities on adjoining
public land.

Not all recreation resources require development. In
many instances, the protection of existing values is as
important to present and future recreational opportunity
as new developmentperhaps even more so. The National
Wild and Scenic Rivers Act is one tool that BLM can use
to protect existing values along streams that flow across
public land. The Classification and Multiple-Use Act pro-
vides authority to preserve areas having recreationz: value
from uses that would destroy or mar their present value.

Through these and other long-range plans, BLM will
try to fulfill its responsibilities to communities neighbor-
ing public lands and to the Nation as a whole.

Office of Saline Water

Creating More Fresh Water

During the past two decades, modern man has made
signfficant progress toward solving the age-old problem
of producing large quantities of fresh water from the salty
sea at reasonable cost

The desalting of ocean and inland brackish waters
offers the exciting potential of providing the only large-
scale source of additional pure water in many parts of the
United States and the world.

Desalting's growth is reflected in a survey showing
that 680 land-based desalination plants are now producing
nearly 250 million gallons of fresh water daily for cities
and industries around the world. The total production
should reach i billion gallons per day (gpd) by 1975 as the
demand for fresh water increases and the desalting poten-
tial is more widely recognized and accepted by water
planners.

This growth can be traced directly to the cooperation
between the Office of Saline Water (OSW) and privet,:
industry, as well as the growing attention being given to
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desalting by the governments and industries of other coun-
tries. The thirsty Middle East, for example, leads all other
regions in plant capacity with a total of 6o million gpd.
The U.S. total, by comparison, is about 51 million gpd.

In simple terms, one can produce fresh water from a
saline solution only by taking the salt out of the water
or by taking the water out of the salt. The types of
rninerally-charged water vary greatly in salinity. Brackish
water, for example, contains a salt concentration much
lower than sea water's average salinity of 35,000 parts
per million (ppm) of total dissolved solids. The U.S. Public
Health Service recommends water with no more than 5oo
ppm for human consumption.

With the sea offering a virtually unlimited source of wa-
ter, there are many convincing arguments for desalination.
First of all, desalting provides an entirely new source of
fresh water that can supply.needs as they arise. This makes
for a highly flexible supply of potable water that can be
manufactured at locations and in a time frame of man's
own choosingit is not dependent on the whims of nature.

A further advantage lies in the ability to locate de-
salting plants in or near areas of greatest need and, as
envisioned for the future, to produce fresh water and elec-
tricity in a joint nuclear-powered complex. Other types of
desalting plants, such as those using brackish rather than
sea water, can provide modest additions to water supply
for small and medium-sized urban areas at a pace easily
adjusted to growth.

All a all, desalination may provide a much more flex-
ible and iess expensive addition to water supplies in some
areas than would be possible with the other alternatives
transfers of inter-basin waters, re-use cycles and
weather modification.

Since the desalting program began in 1952, the cost
of producing 2,000 gpd of fresh water from sea water
has been reduced from more than $4.00 to a reported 85
cents in the Florida Keys. The newly-built 7.5 million
gpd desalting and power plant near Tijuana, Mexico, is
expected to produce potable water from the sea for 65
cents per l000 gallons.

Within the next 5 to To years, sea water desalting costs
could drop to about 25 to 35 cents per T000 gallons with
plants of 50 to 25o million gpd capacity. Sometime after
1980, it may become economically feasible to use desalted
water for irrigation of high-value crops.

Projected decreases in cost hinge on the improvement
of processes and the advancement of technology for
large-scale desalting plants, as well as on the attainment
of low-cost heat and power from such sources as ad-
vanced nuclear breeder reactors.

A variety of desalting processes are under study and
engineering development by both the industrial com-
munity and OSW, including test operations conducted at
Wrightsville Beach, North Carolina; San Diego, Califor-
nia; Freeport, Texas; Roswell, New Mexico; and Webster,
South Dakota.

The most advanced processes are distillation for sea
water and membranes for brackish waters. Other pro-
cesses in use and being further developed include crystal-
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lization (freezing) and ion exchange. Some of these
methods have existed conceptually for centuries and
others have been developed in theory and fact only in
recent years.

The distillation or evaporation processes involve the
conversion of salt water into sweet water vapor and then
its condensation. The major types include multi-stage
flash (MSF), multi-effect vertical tube evaporation (VTE),
vapor compression (VC) and combinations of these.

The MSF process, workhorse of the desalting industry,
reached new heights of efficiency with the addition of
a high-temperature unit at the San Diego Test Facility.
The unit, coupled with a sea water softening system, may
enable engineers to operate the i million gpd Clair Engle
desalting plant at temperatures of up to 350° F. This
temperature, which is about Too degrees higher than any
level ever achieved in an MSF operation, would increase
the plant's fresh water output by z5 per cent.

The Clair Engle plant, along with the MSF module,
also at San Diego, is providing actual construction and
operating data for much larger plants. The module con-
sists of only a portion of a complete 5o million gpd plant,
but all of the equipment and components are full size.
Thus, a 78,000 gallons per minute brine recirculation
pump provides full hydraulic characteristics of a complete
plant an..1 each ilash stage is full size. The module, de-
signed for maximum experimental flexibility, produces
up to 3.2 million gpd of fresh waterbut the real product
is data.

With this engineering data, OSW expects to bridge
the technological gap between present plants in the 2.5-7.5
million gpd range and the projected units of 5o million
gpd or more of the next decade.

The cost of materials alone may account for about
half of the total expenditure for desalted water. In this
area, a testing program continues to search for cheaper
alloys that would provide high heat ratios and at the
same time, resist the corrosive attack of hot brine. Hot
sea water is a continuing problem in all distillation
equipment.

A new Materials Test Center at Freeport, Texas, will
be used to study the corrosion resistance of both metallic
and non-metallic materials to hot sea water. Hopefully,
these exper;ments will find the best materials for building
economical plants, thus lowering the cost of desalted water.

The use of concrete for evaporator shells is being evalu-
ated and shows considerable promise. OSW, Bureau of
Reclamation andAtomic Energy Commission scientists
are developing a new and much stronger family of struc-
tural materiais by using radiation or therrno-catalysts to
combine conventional concrete and plastic.

Samples of the materials, called "concrete-polymers",
showed compressive strengths three-to-four times higher
than ordinary concrete. The materials are highly resistant
to abrasion, to freeze-thaw damage and to chemical attack.
Particular attention has been placed on determining the
resistance of these materials to deterioration by brine and
distilled water at temperatures ranging up to zoo° F.

The membrane processes involve diffusion through a
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semi-permeable membrane. While still in the liquid state,
salt and water are separated. The majof types are reverse
osmosis (RO) and electrodialysis (ED).

The rapid development of RO, a mere germ of an idea
io years ago, has cleared the way for field test operations
of several small mobile pilot plants designed to obtain
performance data on various types of brackish waters. This
data will provide guidelines for future development and,
practical application of these desalting systems. Continued
progress may extend the process as a method of desalting
sea water. Meanwhile, RO was being tested for possible
use in de-poliuting irrigation return flows, recovering pot-
able water from municipal sewage, and treatment of raw
water and acid mine drainage.

Other potential applications of the RO process include
de-pollution and renovation of pulp and paper mill spent
liquor wastes, conversion of cheese whey to a useful food
product or vitamin supplement, recovery of sugar from
sugar beet processing liquors, concentration and up-
grading of citrus and fruit juices, de-pollution of radio-
active wastes, and recovery of water from urine and wash
waters for use in outer space missions.

A new Brackish Water Test Center at Roswell, New
Mexico, will play a dominant role in membrane develop-
ment. The facility will help speed up OSW testing on
processes that show economic promise of improving the
water supplies of many American cities and communities
now using sub-standard water.

A preliminary assessment of the use of very large dual-
purpose desalting plants in the Southwest was conducted
by the United States, Mexico and the International Atomic
Energy Agency. Considering for the first tir7.e the total
water needs of a vast arid region, the study firmly estab-
lished the technical feasibility of nuclear power and water
desalting plants for the dry areas of California and Ar:-
zona in the United States and Baja California and Sonora
in Mexico.

Looking to the economics of large-scale equipment,
the team selected water-power plants producing i billion
gpd of fresh water and z,000 megawatts of electricity
as the basic unit size. The first plant could be on-stream
in the 1980's at sites such as the El Golfo de Santa Clara
area, near Riito, or on the United States-Mexico border
near San Luis Rio Colorado. A series of these plants would
produce a new river of fresh water to satisfy the needs
of one of the fastest growing regions in the United States.

Meanwhile, OSW was conducting other feasibility stud-
ies to assess desalting applications that might be devel-
oped in specific areas by utilizing present and projected
technology for desalination processes.

The studies, made in cooperation with State and other
Federal agencies, were concerned with underground and
other .saiine waters in Texas, New Mexico and Colo-
rado; irrigation return flows in Utah; and estuarial waters
in the me&opolitan areas of New York and New Jersey.

These developments offer substantial advances in desalt-
ing technology and point the way to lower-cost product
water-

-

"Our non-agricultural water needs alone will
more than double and may triple by the year

2000. Since much of our Nation is already
experiencing serious difficulties in finding ade-

quate and dependable sources of clean water to
meet their needs, our demands for the future

will require us to redouble our efforts in water
conservation, development and renovation

and in the prevention of pollution. This concept
must be applied to the country as a whole and

in its entirety.
In a like manner, we must also direct our

energies to improvements in the efficiency of
agricultural water application."

SENATOR GORDON ALLOTT
COLORADO
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Federal Water Quality Administration

The Fight for Clean Water
Grants to help construct or improve waste treatment

facilities.
Assistance to States in the implementation and en-

forcement of water quality standards.
-Enforcement action against pollution of interstate or

navigable waters.
Financial support for research and development look-

ing toward better methods of controlling and preventing
all forms of water pollution.

Technical assistance in dealing with particular pollu-
tion problems affecting cities or States.

Assistance in the training of much-needed manpower
for all aspects of water pollution control.

Special studies of lakes and estuaries aimed at saving
these endangered and priceless resources.

Tese are the major elements of the program of the
Federal Water Quality Administration, the agency respon-
sible for directing and carrying out what is probably the
most sweeping, far-ranging campaign ever undertaken
against any one environmental problem in any country in
the world.

The most important weapon in FWQA's fight for clean
water is constn:ction grants. These grants are aimed at
overcoming a major source of water pollutioninade-
quately treated or untreated wastes emanating from
municipal sewers. Growing city populations and the soar-
ing volume of industrial discharges into municipal sewers
have placed a steadily mounting load of wastes on the
Nation's waters.

Communities are not building or expanding sewage
treatment facilities fast enough to keep pace with the
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needs generated by more people, more industry and the
obsolescence of previously construct-cl facilities.

Since the assistance program began in 1957, the Federal
Government has awarded $1.5 billion in grants which
have helped to build 10,000 waste treatment facilities
costing a total of $6.7 billion. The projects serve some 74
million people along 74,000 miles of waterways.

Despite this impressive record, the country is falling
behind in the construction of treatment facilities.

President Nixon, realizing the need for more funds for
treatment plants, authorized the FWQA to use the entire
$800 million appropriated by Congress for constructbn
grants during tlie 1970 fiscal year. This 1.7. the largest sum
ever made available for the Federal share of Lie cost of
building municipal waste treatment plants.

Moreover, the President has proposed a Clean Waters
Act which would authorize $4 billion over the next four
years as the Federal share of a $zo billion matching fund
program for the construction of municipal waste treatment
plants and interceptor lines.

Greater construction of waste treatment plants will
assure implementation of the water quality standards de-
veloped under the Water Quality Act of 1965. These
Federal-State standards are, in effect, blueprints for the
clean water programa guide to planning, waste treat-
ment works construction, research, enforcement, training,
technical assistance and pollution surveillance.

Congress affirmed in the original Federal Water Pollu-
tion Control Act the primary rights and responsibilities of
the States in water pollution control, and this has rema_led
an integral part of the act through numerous subsequent
amendments. However, Federal enforcement authority is
available to supplement and assist State enforcement
actions.

There are two types of Federal enforcement action.
Action can be invoked at the request of the State or on
Federal initiative to abate pollution of interstate or navi-
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gable waters which endangers the health or welfare of
persons. Or, since the establishment of the water quality
standards by the States, enforcement action can be taken
to abate pollution which reduces the quality of water
below these standards.

About three-fourths of the States have been party to 50
enforcement actions, and more than 1,360 municipalities
and 1,500 industries have been involved.

Several enforcement conferences have been called in
the past year to solve pollution problems. These con-
ferences acted on pollutants in such waters as Perdido
Bay, between Alabama and Florida; Mobile Bay, Alabama;
Escambia River Basin in Floi ida; and Biscayne Bay,
Miami, Florida. A number of previous conferences have
been reconvened and several meetings have been held to
check on the progress of earlier conferences.

The Biscayne Bay conference was called at the request
of the Governor of Florida to consider actions for pre-
venting thermal pollution of the bay. The conferees after
three days of meetings adopted temperature requirements
to protect the bay waters.

At the reconvening of an enforcement conference on
the Potomac River, it was estimated that it will require
$500 million to clean up the river and its tributaries in the
Washington, D.C. area.

After two meetings, the Federal and State conferees
adopted some of the toughest waste treatment require-
ments in the country. Treatment plants will be required to
remove 96 percent of the oxygen-consuming materials
from waste water discharged to the river, as well as 96
percent of the phosphorus and 85 percent of the nitrogen.

For the first time in history, Federal enforcement pro-
cedures were used for violations of the water quality
standards.

informal hearings were held in Missouri and Ohio to
review charges against a mining firm, four steel companies,
and the City of Toledo.

Since then all six have adopted pollution abatement
schedules which will place them in compliance with the
standards. If they had not taken actiort'-within 180 days
after the hearings, the Secretary of the Interior could have
instituted Federal court action against them.

To help the cities and States meet water quality stan-
dards as well as enforcement conference recommendations,
the FWQA has stepped up its research, development and
demonstration program to find improved and more eco-
nomical methods of controlling and treating wastes.

The program is carried out within the agency at FWQA
laboratories and by grants to, ant; contracts with, indus-
tries, universities, cities and individuals. More than $140
million, for work on about 3,000 projects, has been awarded
since the program began.

Today advanced methods of waste treatment can purify
water to any level necessary or desired. This means a city
which usually throws away 6o to go percent of its water
after using it once, could increase its total supply of water
by cleaning up its waste water and re-using it.

Previously, conventional primary-secondary treatment
removed about go percent of the oxygen-consuming wastes.
The latest methods can remove nearly 100 percent of
these wastes. Also, phosphates, which act as fertilizer
to spur the growth of algae in water and are one of the
most troublesome substances in municipal wastes today,
can almost be eliminated by these new methods.

Water re-use is on the rise throughout the country. At
numerous communities in Texas, New Mexico, Arizona,
Nevada, Utah and California, munidpal effluents are being
used for irrigation and industrial purposes. At Whittier
Narrows in Los Angeles County, California, 10 to 15 mil-
lion gallons per day (gpd) of municipal waste water are
recovered, purified and recharged to the ground-water
supply for re-use by the city. And it has been estimat2c1
that as much as 5o million gallons of waste water coucl
be recovered daily for re-use.
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Though pollution plagues our
rivers, harbors and oceans,
it is not too late to clean
up our water resources.

Industrial use of waste water, although not new, is
being expanded to the benefit of the Nation's water re-
sources.

One of the oldest re-use projects on a large scale is at
the Bethlehem Steel Corp., in Baltimore, Maryland, where
effluent from the city treatment plant is used in making
steel.

U.S. Steel at its Geneva Works in Provo, Utah, treats
and uses the same water io times. Kaiser Steel Company
at Fontana, California, re-uses its water successively in
systems which can accept water of progressively lower
quality.

Many States have municipal and industrial waste prob-
lems of an unusual or complex kind. For help in solving
them, they frequently turn to the technical support wing
of the FWQA. These problems do not occur frequently
enough in any one State to justify its maintaining the
special skills and equipment needed on a permanent basis.
However, they arise often enough to warrant attention at
the national level. And experience gained in solving pollu-
tion problems in one part of the country can be useful
in dealing with similar problems elsewhere.

Technical assistance covers a wide range of activities
from short-term consultation on specific problems to assis-
tance in conducting comprehensive investigations and sur-
eys. Technical experts from FWQA's regional offices

and from field laboratory anc. arch facilities throughout
the country play dual roles "trouble shooters" in
dealing with particularly urgent problems and as con-
sultants on long-range control measures.
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A gond example of this technical assistance at work
occurre,.. at Santa Barbara, California, when an offshore
oil well blew out, polluting the coastal waters and beaches.

Scientists and other experts from the FWQA's aationai
headquarters as well as from the regional office and lab-
oratories went to the scene to help prevent further dam-
age and to aid in the clean-up. Experience gained from
previous oil spills as well as from research being conducted
in the laboratories was applied in dealing with the com-
plex problems involved in this emergency.

The well, about six miles off the Santa Barbara coast
on the continental shelf, spewed about zoo,000 gallons
of crude oil into Santa Barbara Channel before it was
contained. The coastal water was heavily polluted by the
oil seeping up from the well drilled into the ocean floor.
Hundreds of sea birds died as a result of ingesting oil.
Beaches which were among the most picturesque in the
world were blackened. The long-term impact on the ecology
of the coastal region is unknown.

The incident provided the incentive for improved plan-
ning and tighter safeguards for oil drilling.

Secretary of the Interior Walter J. Hickel took quick and
firm action immediately after the trouble. He ordered a
moratorium on all scheduled oil leasing on the Outer
Continental Shelf until stringent safeguards coule be de-
veloped to protect the environment in the future.

More recently, repurchase of zo offshore oil leases was
proposed as a further means of ending oil pollution in the
Santa Barbara Channel.

The Santa Barbara oil eruption was the first full-scale
test of the National Oil Pollution Contingency Plan.



The plan establishes a program to coordinate measures
in meeting a pollution emergency. Specifically, the objec-
fives of the plan are to develop effective systems for: dis-
covering and reporting a pollution incident; promptly
instituting measures to restrict the further spread of the
pollutant; applying effective techniques to clean up and
dispose of the collected pollutants; and instituting action
to recover cleanup costs and to enforce existing Federal
statutes.

The Departments of the Interior, Defense, Health, Edu-
cation, and Welfare, and Transportation, and the Office
of Emergency Planning form the basic team for combating
pollution emergencies. The Federal Water Quality Ad-
ministration of the Department of the Interior, because
pf its expertise in pollution matters, and the Coast Guard,
because of its facilities and knowledge f navigational
matters, are the frontline agencies in any such emergency.

Another major oil spill occurred in the Gulf of Mexico
following fires at eight wells on an offshore platform of the
chevron Oil Company. After the fires were extinguished,
the wells poured about 800,poo gallons of oil into the
Waters off Venice, Louisiana, before they could be shut-off.

Fortunately, wind and water currents kept the oil from
reaching the beaches and wildlife refuges in the vicinity.
FWQA personnel monitored waters for damage to fish and
wildlife resources.

All the advances being made ir the science and tecli-
nology of water pollution control will mean little wahout
skilled manpower to plan and operate complex waste
treatment facilities.

The Federal Government is helping to bolster the ranks

Qil spills from wells and
tankers make front page
news, but the routine
f`cleaning" of ships is
also a source of pollution.

of competent personnel not only for its own activities, but
also to assist State and local agencies. This is being done
by sponsoring graduate-level training programs, awarding
fellowships to individual trainees, conducting short-term
traiaing courses for persons already working in the water
pollution control 6eld, and assisting in the development
of an expanded and improved training program for sewage
treatment operators.

Until recently, the FWQA has concentrated its pro-
gram on the areas of training grants and specialized train-
ing courses offered at the FWQA laboratory facilities.
The programs were aimed primarily at development of
greater expertise among professional personnel. Growing
competition for technical talent has also kindled an interest
in the training of technicians. It has been found too many
times that scarce professionals are used on tasks that can
and should be done by technicians who can be more
quickly and economically trained.

The FWQA is working to make it possible for the
most promising waste treatment operators to become tech-
nicians and the most promising technicians to move on to
professional status.

The FWQA is conducting a number of special studies.
The investigation and survey of the Nation's estuaries is
probably the single most important one to date.

Estuaries have become important targets in the battle
against water pollution. Their protection and preservation
is vital because they affect the lives and :"velihoods of so
many people and animals. These sprawling aquatic areas,
where the fresh water of the rivers meets the salt water
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c:)f the seas, are located along a6 coastal States and terri-tories of the Nation-Estuaries serve as home for a wide variety of fish andshellfish- They provide shelter for birds and wildlife- Theestuaries serve man as buffers against the ravagesviolert t storms and they provide harbors and transporta-tion. routes for ships and sites for industrial plants_
L etuarix-te rx-tarshlands serve as a means of floodcontrol- Estuaries alsc, provide mart -vvitl-t a wide array of

recreational op porturtities -ortgress ordered the Federal I /Va ter Quality Admin-istration to conduct a thorough ..tudy of the entire estu-
arine situation_The study Piwolved the gathering and r-v-iew of data
and irt f cirrri a ticrrt rela tirtg to social, eccri orrtic ax-td ecological
trends ; the effects of pollution, includix-tg sedimentation onthe many bert ea ci al uses of the es t:_x rie s ; and the e ffectsof demographic trends, including industrial
.a..z-La ("the"- ac t on. the quality of es tuarirte waters.As a result of the study, Secretary I--lickel said lortg-
range lax-td and water mart agenten t is manda.tory to balancethe increzsing demand being placed on the -Nr-I-111--tem. -able
estuari.,-te waters and wetlartels.Lak es pose a special water pollution problem known aseutropl-kication ox- aging_ Natural or waste-borne nutrientssuch as phosphorus or rtitratese-ririch or fertilize the waterin lakes, c ausing the excessive or nuisance growth of --algae
and aquatic weeds_ Tills growth brings .a.bout the pre-mature decline of the quality of a body of- water and the
lake's eventual death. if not curbed--The Federal Water C aLlity Administration carries on
its own eu t ro pit i ca tion resea.rch, with. headquarters at the
Pacific Northwest IeVater Laboratory at Corvallis. C>regon,and awards grants and contracts for research- The FWQ.A.
is also a. partner ix-1 the Jc:, ix-tt Indus try- Goverrirrt t Fask
Fox-c e con Eu tropit I ca tic, x-t _ The Task Forc e's program c ort-
sists ci f reseat-cl,. arta dissemination. of irtforrrt tiort_

In April g 7 the figh cle art water was s trertg th ert ed
by ex-lac tx-rtert t of the Water Quality Imp ro-v emert t Act. art
amendment to the Federal Water Fic.11utiork Control

ri-vc)st significant p x- crvisiort of the new law c onc erns
pollution- The owner or operator of a tanker or leaking

well cart. rt. ,w be billed for clE-_art-up cests up to $ a_ .4 milliortfor each o I spill ux-tless he cart prove the spill was causedby ax-a. act of Cd, war or the act of some third party _
"rh e law also pr o vides that the Feder al Goverxurtertt c artstart immediately tci cl e art-up beaches arta harbors dam-

aged by art oil spill., usirtg 3a-tor-Ley from a rtew $ 3 milliort
cent tix-t g ert fur. a_ The ow-x-1.er or_ op era tor of the well
or tanker fourtd liable -would reimburs e the Goverrtmertt-

-1-1-i:o Via ter Quail ity Imp x-ov exnent 210:ct for the
setting of startdards For corttrol cit poll x tiort from _vessels
.a.rid for c arm-yr-ix-1.g out proj ects derrtox-tst.-atirtg rtew or im-proved methods for- solvirtg acid pollutiort from mirt es _ It
also calls for the d.-v.icoprrxerit cif plarts artd rtew ideas for
ex-id irtg the pollutiort of the Great Lakes..

--1---b_r-c-tigh a c rrtb ix-tatio ri of recently authorized arid o ri-
irtg p eb.arr ams the FI/NT C2 A is strivirtg to provide cle art

wa ter for us .w.c1 f car- fu -tzar e g era e ra. ti orts of Am eri arts_
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Burea Li of tsAiries

NiVis Mining Dmaricis aCoricrri for Watr C?uaiity
he methc.d.s by which rrtert trac t, process arid use

mirkerals arta fuels riot orkly require immense volumes ofwater ; they also affect the quality of the water that we
rkeed for other purposes _To the ex terit that we co t tirk e to damage c.t.ir water
xe sosirces irx the process of developirig our minerals, we
will progressively limit our access to the mirkerals _ Cori se-
quer% tly, preservirtg arid pro tec tirkg the quality of our
streams arta ri..rx-s itzts become a.rt iricreasirigly importarit
coricerrt of the Iriterior IlDepartrrieries 13k.kr-ak1 of iviiri,s-

FC:ax- several years, 13ureau scierttists arta ertgirkeers havebeerk testirtg various methods for corktrollirtg acid mirtewater, a pollutarkt that haF. become a rri aj or- threat to
water quality, particularly irk the Natioris Appal achiark
region._ The acid, formed wherv. surface or grourtd waters
corktact coal or mirkeral de posits expos ed by mirtix-tg, bas
corxtarrtirtated thousarlds of miles of streams arid rivers_Highly destructive to aquatic life, it has been kxtowri to
kill more a-Lark a milliort fish ire less thart .a. week-. Irt cork e
App al a chi ark State al (Dyke, ark estimated 3 6c- mill icor,. gallorksof ztid mirie water drairts irkto the State's streams each day..

Coal mix-ke oper a tors irtc-rea.sirigly have fourtd it rieces-
sary to treat the a =ica 1.".rate--7 issuing from their mirk es s
as to rteutralize it before it flows irk to streams or- rivers _
The cos t of such treatmeri t, utilizirtg relatively experisivelime, is high arid ge ts passed ork to the cox-isurx-iers of coal_
I xi ark effort to mtiittairi tability irk the cos t of this im-
por taxa t fuel r es o u xc e, the 13kir eau of Mirk es has co-operated
with the coal industry- Irv_ research to .firld a less e>cpentsivearid equally effective p roc ess for rteut-ralizirkg acid mirk e
drairtage_This cooper-a tive effort receritly resulted irk the Bureau'sdevisirag a ikew process that uses powdered limes-torte., irkplace of the far costlier lime, as a. rteutralizer. 'Because iteffectively rieutralizes acid drairiage at less th art half the
cost of the lime tre.a tmert t, arid -ED.Caitas it .a.Nrcuas the

ually clartgerous pollu ti ork. that cart result from over-treatmerit with lime, the Bureau`s new- process is expected
to be adapted widely by the coal mirkikkg irkausFry_

Irt ariother approach to the water pollutiori problem, the
'Bureau is workirig to develop a totally riew loci-'..-rkirig system
_ _ _ <Dike that will permit ;recovery of a. valuable arid
urger-IL tly rkeeaed resource arid at the same time avoid
damage to water resources_ This pis:meek-ix-1g mix-Le-systemsexperimeri t, which aims at preveritireg pollutiort rather
thart copirkg with it after it InLas cocciarreci, is kirlderway
northern-i California_There lie extertsive deposits of gold-be aririg gravel that
were first miried hydraulically duririg the .;>tit ceritury_
-Exkormoiv c volumes of water urtder high pressure were
used to for tFL gravels from the earth arid recover their





gold content. As a result, the area's streams were choked
with debris and disastrous floods ensued.

Hydraulic mining was ended by court order in 1884,
leaving millions of dollars worth of gold unmined. Since
then, it has been assumed that the gold could not be
recovered economically without renewed destruction of
water resources.

The Bureau of Mines is convinced, however, that this
goldwhich could help offset a growing domestic short-
age of precious metal--can be recovered without further
environmental damage. Using knowledge acquired through
several years of forward-looking research in mine-systems
engineering, a Bureau team is now at work in the Cali-
fornia goldfiekls. Success in this experiment can lead to
development of a mining system that industry can adopt
to recover the gold at a profit, and to do so safely,
efficiently, and without risk of damage to the region's
streams or to the land overlying the gold deposits.

Tons of wastes generated in the processing of minerals
also pose a threat to the quality of our water resources.
Moreover, the waste itself almost invariably represents a
needless loss of mineral values.

Attacking both of these problems simultaneously, Bureau
metallurgists recently chalked up a significant accom-
plishment. Their target: "red mud," a waste obtained in
producing alumina, from which aluminum metal is made.
Their objective: to reduce the bulk of red mud. Many
thousands of tons of it are generated annually and it is
either stored in large artificial ponds which take up
valuable surface space, or sometimes dumped into streams
or rivers.

Bureau research yielded a process that can reduce, by
approximately half, the quantity of red mud that must
be disposed of. In addition, the cost of the process is
almost totally offset by the value of minerals that it
recovers.

Bureau efforts to protect and improve the quality of
our water resources are but one facet of the Interior
Department's concern for environmental quality. The
Bureau of Mines concern extends from the surface of the
earth we ail inhabit and the air that all of us breathe to
the limited and hazardous confines in which a miner
spends his working day.

Determining the extent of the environmental problems
associated with mineral industry operations is, in itself, a
monumental task. It is also a task to which the Bureau
of Mines is commiting steadily increased effort. As a
result, the dimensions of these problems are gradually
becoming more distinct.

Studies undertaken by the Bureau have shown, for
example:

That nearly 6 million acres of our land have been
either damaged to some extent by surface or underground
mining, or smothered in the wastes from mining and
mineral processing operations.

That some 18,000 miles of our streams have been
polluted in one way or another by activities of the indus-
tries that.supply us with essential minerals and fuels.

That our access to these vital raw materials is, to
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an alarming degree, being restricted, especially in heavily
populated areas where rapid urban growth too of ten
covers with homes or buildings deposits of the very
minerals that are needed to sustain that growth.

Findings like these carry clear implications for the fu-
ture. For one thing, a markedly improved approach to
the extraction and treatment of minerals and fuelsin
short, a far better mining and processing technology-=is
urgently required. The alternative is increasingly restric-
tive regulation, which inevitably will mean more limited
access to domestic sources of raw materials and higher
costs for those materials that we are still able to provide.

To the extent of its capabilities, the Bureau of Mines
is meeting this challenge. Information is being collected,
analyzed and interpreted to provide a rational and realistic
basis for the decisions that increasingly must be made
concerning how our lands are to be used. Research is
being intensified to further the development of mining
and processing systems that will have built-in protection
for the environment aS a primary requisite.

Meanwhile, the Bureau is continuing its- efforts to repair
environmental damage that has been done by mineral
industry operations of the past. Since July 1968, for ex-
ample, eight projects to control fires in abandoned coal
mines were completed through cooperative efforts with
State and local agencies. Collectively, these projects will
benefit nearly 70,000 people and will safeguard public and
private property valued at approximately $288 million.
Roughly 750,000 people and property worth $650 million
will be protected by additional Bureau projects that are
currently underway.

If the deterioration of our environment is a legitimate
cause for national concern, the environment in which
some 144,000 American coal miners spend roughly a third
of their lives is even more so.

The public received a tragic reminder of this fact in
November of 1968, when a series of explosions claimed
the lives of 78 men in a large underground West Virginia
coal mine. The disaster, like others in the past, touched
off new public demands for measures to improve condi-
tions that have made coal mining the most hazardous of
all major American industries.

Nor was the reawakened concern only for the safety
of coal miners. Mounting evidence that the coal dust they
inhale can damage their lungs and ultimately stop their
breathing altogether made health a major issue as well.

Coal mine health and safety became the subject of one
of President Nixon's first major legislative proposals to
the Congress in 1969. By December of that year, the
Congress passed and sent to the President a set of strong,
coal mine health and safety measures, which be immedi-
ately signed into law.

Among the notable features of this comprehensive law
are:

Provisions that grant Federal authority to assure
greater protection against all hazards, at surface as well
as underground coal mines. (Under earlier law, Federal
enforcement was limited to circumstances that could result
in a disaster, and only at underground mines.)
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Measures that enable the Secretary of the Interior to
establlish and enforce new safety and health standards as
the need for them becomes apparent. (Previously, stan-
dards could he changed only by the cumbersome process
of amending the law.)

Standards specifying minimum amounts of inhalable
dust in mines and provisions for protecting any miner
showing evidence of coal miner's pneumoconiosis. (Pre-
v10115 dust standards related only to explosion hazards;
this is the first time that a Federal health standard has
been provided for coal miners.)

Substantial civil penalties for violations of mandatory
Federal standards. (Under earlier law, a penalty could be
exacted only when a mine operator refused to obey a
Federal inspector's order.)

Reflecting the needs for more frequent and more com-
plex inspections under the new law, the Bureau is working

As the snow melts in the spring,
streams take on a muddy hue. They
begin their long journey to the
sea carrying a load of sediments.

toward a substantial increase in the size of its inspection
force. Meanwhile the Bureau is using its relatively small
force of fully trained and qualified inspectors to imple-
ment the new law as effectively as possible.

At the same time, new health and safety studies have
been undertaken or completed, one to design a research
approach to the development of mining systems with
built-in provisions for safety and health; and another to
develop improved sur vival and rescue techniques that give
miners a better chance for life if an accident does occur.

In these last-mentioned efforts doubtless lies the great-
est potential for advancing the health and safety of the
American coal miner. An adequate law, vigorously and
fairly enforced, can better protect him against the hazards
he faces. But those hazards can be minimized or elim-

inated only by a markedly improved mining technology,
to which research is the ultimate key.

In the final analysis, then, we must look to technology
for enduring solutions to our environmental problems,
whether they lie above or below ground. Regulation,
however necessary, is at best a means of coping with
adverse circumstances, and it inevitably means increased
costs. The difficulties we are now experiencing stem not
from the failure of technology, but from our own failure
to anticipate the direction that technology should take and
to guide its course properly. The Bureau of Mines is
determined, insofar as it can, to correct this failure.

Office of Water Resources Research

Cata yst for Water Studies

ffice of Water Resources Research (OWRR), estab-0
lished in the Interior Department in 1964, has important
roles in stimulating, sponsoring, complementing and sup-
plementing present programs for the conduct of research
and the training of scientists in water-related fields. It
also promotes the exchange of scientific information, both
with respect to on-going water research projects and com-
pleted research, and is charged with aiding the coordina-
tion of research.

Most of the small professional staff which administer
this cooperative research and training program at the
Federal level are active in committees and task forces
designed to identify high priority areas of research and
to facilitate the conduct of research helpful in solving
widely varying types of water problems. Consultants and
advisory panels composed of informed laymen and experts
from industry and from the academic community con-
tribute greatly to program formulation and administration.

Under Public Law 88-379, as amended by P.L. 89-404,
OWRR administers three research programs: (1) Title I
annual allotments of $loo,000 to water resources research
institutes located at a State university in each of the 5o
States and Puerto Rico; (2) Title I matching grants to these
same institutes in which non-Federal funds at least equal
the Federal funds provided for specific research projects;
and (3) Title II grants and contracts in which educational
institutions, private foundations, research firms, individ-
uals or governmental agencieslocal, State or Federal
receive funding for research on any aspect of water prob-
lems related to the mission of the Department of the
Interior which the Secretary deems desirable and which are
not otherwise being studied.

Annual allotment and matching grant project proposals
are submitted to OWRR through the 51 water research
centers or institutes, but may include projects from colleges
or universities other than those where the centers are
located. In 1968, for example, 103 universities received
research support through the program.

The water resources research institutes in each State and
Puerto Rico serve as the focal point for program adminis-
tration at the local level. The institute director, a State

57



university employee, generally has a statewide advisory
board composed of representatives of State and Federal
agencies, industry, other universities and municipalities or
organizations to aid in keeping him informed of water
problems and needed research. A research committee gen-
erally composed of university faculty members from
participating universities within a State aids in screening
and evaluating project proposals C o be submitted to OWRR
for possible support.

The annual allotment projects, numbering between 400
and 500 per year, deal primarily with State and local
problems, but many have application to similar problems
in other States or regions. Modest support of some of the
projects has made possible the start of research so promis-
ing that funds from other sources are provided for con-
tinuation of research on a larger scale. Thus, the seed
effects of allotment funds have been significant. Many of
the State institutes have developed long-range research
programs in which they consider problems at hand and
those likely to occur as a result of increasing population,
new technologies, industrialization and competition for
water.

Matching grants are awarded on a competitive basis.
Greater consideration is given to regional or national prob-
lems ahd to development of methodologies or principles
having potential for broad application. An increasingly
high percentage of the Federal funds available for match-
ing grants in the past three years have been approved for
water resources planning problems.

In announcing the Title II program, OWRR each year
suggests high priority areas of water resources research
for the consideration of those who voluntarily submit
proposals for possible support. These priority areas are
carefully developed on the basis of national needs as
expressed in recommendations of: (1) the Committee on
Water Resources Research of the Federal Council for
Science and Technology; (2) OWRR's special advisory
panel convened yearly as directed by statute, as well as
other consultant-advisers; (3) Interior Department agencies
involved in water resources activities; and (4) States and
other entities. In the Title II projects supported to date,
the emphasis has been on vc 2r resources planning and
manaprnent and the socio-economic aspects of water re-
sources problems. Many projects focus on urban water
problems, estuarine management problems, Rood control,
ground water, ecologic impacts of water development and
water-based recreation.

Often, through a combination of annual allotment,
matching grant and Title II projects at a given institution,
highly effective research teams in different areas of em-
phasis, such as aquatic microbiology, socio-economics, or
water law, have been developed; and progress has been
made in developing new centers of excellence in the
water field.

The P.L. 88-379 program promotes training in many
ways, although no OWRR funds are used directly for
training per se. In 1969, the State institute directors re-
ported 1,862 students received financial support, primarily
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as research assistants to qualified principal investigators.
Many students who did not receive financial support
benefited through use of equipment obtained in connection
with approved research projects.

Among the i,000 or more new water-related courses
offered by participating universities in the past four years
are several that have been developed as outgrowths of
P.L. 88-379-supported researchcourses in water law at
the University of Florida, for example.

The State institutes have been successful, also, in at-
tracting to the water resources field, competent professional
personnel from many scientific disciplines who had not
previously been involved in water-related work. in 1969,
the institute directors cited 71 instances in which such
personnel were stimulated to parricipate in water resources
research or teaching.

Last year, findings from research projects were sum-
marized in 804 publications and reports, and 225 gradu-
ate these; and dissertations. Aizo, the Title II program
produced 65 publications and reports, and five theses.
Results of OWRR-supported research are being imple-
mented through passage of new State laws, application
of models in real life situations and use of improved
plannin, development and management techniques. For
example, a Maryland study was concerned with effects of
releasing large quantities of heated waste water into an
estuary. Results were used in establishing thermal loading
limits in the official Maryland Water Quality Standards
prepared in accordance with requirements of the Water
Quality Act of 1965.

Directors of the State institutes and many of the prin-
cipal investigators of OWRR supported projects are
closely involved in water planning and public education
at local, State, regional, and national levels. They serve
as advisers and catalysts in getting more effective research,
training and management underway in the area of water
resources. OWRR cooperates in every way Fossible at
State, regional and national levels.

A Water Resources Scientific Information Center
(WRSIC) is managed by OWRR in accordance with as-
signments of responsibility approved by the Secretary of
the Interior and the Federal Council for Science and
Technology. Its primary purpose is to insure the prompt
flow of information concerning war resources research
and related accomplishments to the Feciral water resources
community including officials engaged in research, man-
agement and development programs; and thereby, to
promote improved communication and dissemination of
knowledge, and to avoid undesirable duplication of re-
search effort. In cooperation with the Science Informa-
tion Exchange of the Smithsonian Institution, WRSIC
publishes annual issues of a Water Resources Research
Catalog which contain descriptions of current research. It
also publishes a bi-weekly Selected Water Resources Ab-

rad-5 bulletinabstracts of published reports and other
documents. Topical bibliographies and state-of-the-art re-
ports are also prepared on specific research subjects ot
disciplines.
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Office of Marine Affairs

Reorganization Strengthens
Ocean Resources Program

In May 1970, Secretary Hickel announced he was trans-
ferring the Office of Marine Resources to the Office of the
Secretary and renaming it the Office of Marine Affairs.

This action represents more than a reshuffling of Gov-
ernment bureaus. It reflects the top-level suppor being
given to development of a centralized office dealing With
marine and coastal zone matters. As the Secretary stated,
"One of my top priorities is to assist in making the fullest
possible use of our oceans, consistent with a clean, whole-
some environment."

Waters of the sea are looked on as a great asset by
those who wish to develop or use the water itself. For
example, ocean water is a vast source of both dissolved
elements and of fresh water, awaiting the discovery or
improvement of means of recovery. Marine commercial
and sport fisheries, and recreation depend upon clean
water for survival and development. But for those who
wish to mine the seabed, the ocean is a hindrance. Water
creates problems for those who extract oil and gas from
the seabed arid it hampers development of a marine mining
industry.

Multiple use of the resources of the sea can create
conflicts, some of them serious. Domestic and industrial
wastes enter the sea from land drainage. Pesticides and
other hazardous materials are washed down to the sea
from farmlands. All are serious problems for the fisher-
man, nature lover, water skier or boating enthusiast. The
interests of marine oil arid minerals industries also can
conflict with those of recreationists by impeding free
utilization of the water or by creating pollution hazards.
Extraction of elements from the water itself or saline
water conversion projects are potential destroyers of
marine resources, either by direct damage to living re-
sources in water intakes, or by pollution with high salinity,
high temperature effluents.

The Department is taking the total environmental ap-
proach to these complex problems, seeking balanced devel-
opment of marine resources for multiple use with a min-
imum of conflict.

Interior has greater and more diverse interests in the
ocean than any other civilian Federal agency. Its budget
for marine resource affairs 15 about 35 percent of the total
Federal civilian effort. About iv percent of the more than
7,500 scientists and engineers in the Department of the
Interior are engaged full time on marine programs. They
include biologists, physicists, chemists, geelogist en-
gineers and economists.

Interior's laboratories and field stations are located at
strategic points along the seacoast and on the Great Lakes,
from sub-Arctic waters to the tropics. Interior works
closely with other Federal agencies, the States and univer-
sities, sharing skills and facilities. Our scientists also are

active in international affairs, participating in the work of
the United Nations and its specialized agencies, iii inter-
national fishery commissions and in international marine
science generally.

The value of raw materials extracted from the ocean by
U.S. firms exceeds $2 billion annually. This value is

-While Americans have historically felt an
obligation to future generations, we remain

members of the only species engaged in the
negligent despoliation of our environment. This
total environmental challenge is made manifest

in the area of water resources. The task before
us today is not only the conservation of water

resources that have remained unadulterated,
but the reclamation of those resources that have

not been irrevocably denied to us by our own act."

CONGRESSMAN JOHN J. RHODES
ARIZONA

growing by about iz percent per year. Returns from
marine resources are substantially higher if businesses
that cater to the growing recreational uses of the ocean
are considered. The Department will assist American
industry to accelerate its use of marine resources guided
always by sound principles of conservation.
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ureau of Commer I Fisheries

Maintaining a Delicate
Environmental Balance

am the sun-warmed shallows of the estuaries to theFr
cold, lightless depths of the abyss, the salt-water world
is one of the least understood and most vulnerable of
environments.

It is an environment at once prodigiously prolific and
incredibly perilous. The eggs laid by one female fish or
shellfish in a single season are numbered in thousands,
or even millions. Yet biologists estimate that when a
salmon hatches in the natural environment, odds against
survival to adulthood are about 100-to-i; odds against a
young shrimp in a Florida estuary are even more formida-
bleabout a million to one.

Much of the biological research ca ried out by the
Bureau of Commercial Fisheries (BCF) and other conser-
vation-oriented agencies is directed at increasing the likeli-
hood of survival through a better understanding of the
environmental requirements of fish and shellfish. But
research, no matter how brilliantly conceived and pains-
takingly conducted, cannot accomplish conservationit
can only indicate a need for action.

At the beginning of the century, a large proportion of
the world's fishery products came from fresh water. As
steam and internal combustion engines provided more
reliable and more controllable power, commercial fishing
literally went to sea. World War II came, together with
an electronics revolution that gave the fisherman excellent
navigation and fish-finding aids.

Today the economy of the fishing industry is primarily
dependent upon salt-water species. Less than lo percent
of the world's commercial catch comes from fresh water.
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In agriculture, a crop is grown and harvested on the
same field. In fishing, at least two-thirds of the com-
mercially harvested species (including seven of the io
most valuable species) are subjected to the double jeopardy
of a life spent partly iTt the open sea, partly in coastal
estuaries or rivers.

About go percent of the seafood taken by American
fishermen comes from the relatively shallow waters of the
Continental Shelfwaters vulnerable to pollutants carried
by ocean or wind currents.

Growing awareness of the interdependence of land and
sea, and growing appreciation of the fragility of the web
of ma lne life have made the old concept of the immutable
ocean a dying myth. But the myth must be completely
dispelled in order to achieve effective curbs against marine
pollution.

Massive fish-kills every year dramatize the urgent need
for more careful handling of industrial, municipal and
agricultural wastes which are now being dumped into the
Nation's waterways. But the danger of pollutants is not
limited to fish-kills.

Non-lethal pollutants may affect the flavor of fish or
shellfish, making them unacceptable for consumption. The
closure of shellfish beds because of contamination by
sewage is a familiar story in coastal areas, but there is
no scorecard on the thousands of acres polluted beyond
the capacity for biological productivity. Effluents from
paper mills may contain large quantities of cellulose fibers
which decay in the water, lowering the water's oxygen
content beyond desirable levels. Substances that cloud
or darken the water can interfere wiai the ability of sight-
feeders to forage. Pesticides may kill outright, or accumu-
late to the extent that the harvested fish or Fhellfish are
unmarketable, or life functions are disrupted.

Whether fish are killed or contaminated, the result is
money out of the commercial fisherman's pocket.

The Bureau of Commercial Fisheries, through a network
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of pesticide sampling stations, monitors the amount and
behavior of long-lived (Mare) pesticides in the environ-
ment. Shellfishpreferably oystersare sent to the Bu-
reau's Gulf Breeze, Florida, field station for analysis.

For several years, the BCF Biological Laboratory at Ann
Arbor, Michigan, has been monitoring pesticide levels in
fish of the Great Lakes. Under study are such problems
as how rapidly fish take up pesticides from water com-
pared to the rate at which pesticides are absorbed from
food; which pesticides are taken up most rapidly; and
how much time is required for fish to lose the accumula-
tion of pesticides after being transferred to uncontaminated
water. Such studies could lead to techniques for predicting
the level of concentration likely to be found in a particular
species at a given time.

In addition to environmental pesticide studies, the Bu-
reau maintains a capability for monitoring pesticides in
processed fishery products.

The great amount of watei used for cooling purposes
by the inereasing number of ..=team electric stations is
returned to the environment with significantly raised
temperature. This is a source of concern to fishery biolo-
gists.

The highly concentrated heated brine produced by de-
salting plards could create similar environmental hazards
in the future unless these brines are properly handled.

As with pesticides, thermal pollution could completely
wipe out the smaller or non-edible species and thus disrupt
the food chain, before commercial species are directly
affected. In addition, the discovery that higher water
temperature may cause rapid growth creates a tendency
to regard heated effluents as "thermal enrichment7 and to
disregard possible detrimental effects.

A mature approach to conservation demands recogni-
tion a the fact that thermal changes involve both benefits
and hazards to the environment.

Temperature controls timing of migration, breeding and

hatching, as well as affecting appetite and growth, rate of
hea:tbeat and oxygen requirements. The "optimum tern-
pera ture range" of each aquatic species is bracketed by
temperature ranges within which the fish can survive but
neither grow nor reproduce. These ranges vary not only
from one species to another, but also according to life
stages, with the younger stageseggs and larvaegener-
ally more vulnerable to extremes or sudden changes.

Sub-lethal temperature increases may, in some instances,
stimulate unnaturally rapid growth, but at the cost of a
shorter life span and smaller maximum size. Required
hatching time for eggs of certain fish may be drastically
shortened by a temperature increase, but there is no
guarantee that food organisms of proper size and variety
will be present to nourish the hatchling.

Under strictly controlled conditionsthe laboratory,
hatchery or farm-pond environmentthe shortened life
span could be allowed for; ease of harvest might offset
the economic disadvantage of smaller size; proper food
could be provided by the fish-farmer or the laboratory
at tendant.

However, in the less lenient natural environment, a good
harvest of fish or shellfish depends upon water conditions
that strike a wholesome balance for all links in the food
chain of the harvested speciesalgae and other plants,
insects, small crustaceans and forage fish.

This is no simple matter. The highest temperatures
which most fishes of North America can tolerate (after
gradual acclimation) are thought to range from about 770
to 970 F. Eelgrass, important in many estuarine areas
both as a source of food and as shelter for small creatures,
does not reproduce above 68° F. The possum shrimp, not
commercially harvested but a favored food organism for
commercial species, lays no eggs at temperatures above
45° F. Federal and State biologists have mapped optimum
temperature ranges of salmon and trout at 450 to 6o° F.
for migration; 45° to 55° F. for spawning; and 40° to 600
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(Left) Digging for
clams at Chinco-
teague National
Wildlife Refuge.
(Right) Secretary
Hickel inspects the
Tektite II project in
the Virgin Islands.

F. for rearing. The possible impact of electric generating
plants is indicated by a 1962 study of stream temperatures
by a Pennsylvania agency which showed discharge tem-
peratures between roe and 115° F. in that State; the
same study reported river temperatures up to 95° F. almost
five miles downstream from such installations.

As more information on thermal effects becomes avail-
able, water quality standards must be adjusted to provide
realistic safeguards or many of our fishery resources could
be wiped out.

Meanwhile, the most practical approach to thermal
plants involves studies of sites to determine areas where
effects would be least harmful; design to insure that facil-
ities and operating methods provide optimum protection
for fish and food organisms; piovision of cooling facili-
ties, such as ponds and towers; and research on develop-
ment of beneficial uses of waste heat

The Bureau has proposed studies on the use of thermal
discharges in aquaculture. For example, the oyster indus-
try of the Pacific Northwest depends primarily on a
Japanese species which grows well in the plankton-rich
waters of the area. However, since temperatures are too
low for reliable spawning, seed oysters must be imported
annually from Japan. BCF studies could well lead to a
truly domestic oyster industry for the No thwest.

The trend toward nuclear electric plants, as opposed to
conventional fossil fuel plants, poses a double threat to
fisheries. Most obvious and immediately felt is the greater
amount of waste heat per kilowatt of electricity produced
by nuclear installations. In addition, biologists foresee
possible problems arising from low-level radioactive wastes
from these plants. While no single plant adds enough
radioactivity to the environment to harm estuarine orga
nismslet alone human beingsbiologists are concerned
that a "snowballing" effect could occur over the years as
the number of nuclear plants on each river system in-
creases. Meanwhile, the BCF Radiobiological Laboratory
in Beaufort, North Carolina, is conducting investigations
of the effect and movement of radioactive substances in
the environment.
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In the case of leaks from damaged oil tankers or offshore
wells, currently available remedies may be as damaging to
marine resources as the oil itself.

A number of detergents or emulsifiers have been devel-
oped for treatment of oil spills; however, studies indicate
that some degree of toxicity exists in almost all of these
compounds. Oil untreated with detergents remains on the
surface of the water, but near the shore the churning
surf mixes oil and water together, and sedentary marine
life of the coastal area (such as shellfish) may become
coated.

Free-swimming fish which do not often frequent the
surface layer of the ocean are generally not susceptible
to oil damage unless cleanup techniques cause oil to sink
to the bottom. Unfortunately, information concerning i.he
effects of oil and detergents on plankton is, at best,
sketchy.

Clearly, the preservation of a wholesome aquatic en-
vironment requires the vigorous cooperation of all resource-
oriented agencies, from the level of towns and villages up
to the Federal Government. Cooperative conservation ef-
forts must extend across not only State lines, but also
across organizational and political lines.

For example, if there is no effective check on the amount
of pesticides dumped into the environment, the consumer
cannot be adequately protected by a ban on interstate
shipment of pesticide-contaminated fishery products; this
approach is treating the symptoms rather than the disease.

The commercial fishing industry may have a more
obvious economic stake in clean water than most other
interest groups, but in the long run, no one profits from
pollution.

The increasing need for protein (obtainable from fishery
products) for a steadily-growing world population adds
urgency to the need for pollution cortrol and has added
impetus to research aimed at development of fishery
products from little-used species; efforts are being made
to improve the images of some of our less appreciated
fishery products, such as the relatively unattractive squid
and catfish.
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The "habitat" of
Tektite II consists
of two -13-foot-high
steel cylinders
connected by a
tunnel. It serves
as an underwater
research laboratory 1:
and living quarters
for five people.

Among products from the abundant industrial species
is the much-publicized Fish Protein Concentrate (FPC),
developed from non-fatty hake and hake-like species.
Late in 1968, a contract was awarded for a large-scale
demonstration plant at the Port of Grays Harbor, Aber-
deen, Washington. Hopefully commencing operation dur-
ing the 1970 fishing season, this plant will use a solvent
extraction process developed by BCF. Meanwhile, BCF is
working to obtain Food and Drug Administration approval
of FPC made from a wider range of fish species.

At present, the world population consumes about 31
million metric tons of animal protein annually, with about
10 percent of this amount provided by fishery products.
At the present rate of const.mption, food experts calculate
that the annual requirement will increase to 50 million
metric tons by 1985. A tremendous amount of animal
protein is available from ti e sea. Each ton of fish yields
300 to 400 pounds of protein. Some scientists estimate
potential world yield of marine fishery resources at 200
million metric tons annuallyroughly four times the 1965
harvest; others put the figure as high as 4 billion metric
tons annually. Even the more conservative estimate means
that the ocean could produce at least 30 million tons of
animal protein a year.

While marine scientists may quibble over the potential
harvest of the world ocean, it is a sobering fact that indi-
vidual fisheries do collapse or even disappear completely.
Whether the basic reason for a lost fishery is overharvest-
ing, destruction of habitat, or pollution, the lesson is the
same; given proper care, marine resources are renewable;
without care, they are not renewable.

Marine conservation can be based upon a precise and
complete understanding of both resources and environ-
ment.

This more complete understanding of ocean resources
came a step closer with Project Tektite I, a man-in-ti,e-sea
program which put four scientists on the floor of Greater
Lameshur Bay off St. Johns Island in the Virgi: Islands for
6o days early in 1969. The team of aquanaut-scientists,

including three from BCF and one from the Geological
Survey, had an unprecedented opportunity for environ-
mental marine studies. Observations of plankton, oxygen
production and consumption measurements, and studies of
the behavior of bottom life in the natural habitat may
eventually lead to more accurate estimates of ocean produc-
tivity, better aquacultural techniques and improved fishing
methods.

A cooperative project, Tektite I involved personnel and
funds from the U.S. Navy, National Aeronautics and Space
Administration, Interior and the General Electric Company.
In addition to geological and biological data gathered, the
biomedical and psychological data from the project will
be used in planning future space flights and long-term
man-in-the-sea studies.

In the spring of 1970, Tektite II was launched. This
project, a sophisticated offspring of Tektite I, promises to
provide improved means for understanding the ocean and
furnish vital data for improving management of marine
resources.

Today's most incredible science-fiction fantasies have a
habit of becoming tomorrow's truths. Only a generation
ago, scientists speculated whether it might be possible to
put a man on the moon. Now fisheries experts speculate
on the possibility and the probability of literally "farming
the ocean." These experts talk of huge undersea fish
"ranches" where fish are herded like cattle and fenced in
by curtains of air-bubbles, and of artificial water-circula-
tion techniques being used to increase plankton produc-
tivity. It takes only a lively imagination to envision whole
cities under the sea.

Whether or not anything like this ever comes to pass,
man-in-the-sea projects, such as Tektite, are logical steps
in that direction, providing clues to how long human
beIngs can function efficiently underwater, and how well
the human body can adapt to various depths and tempera-
tures. In any event, mankind may soon learn enough about
the ocean depths and what they mean to human welfare
to pay a little more heed to their protection.
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0 BIOLOGICAL LABORATORIES

BUREAU OF COMMERCIAL FISHERIES a Major Facilities TECHNOLOGICAL LABORATORIES
* EXPLORATORY FISHING BASES

MARINE MINERAL RESEARCH & EXPLORATION FACILITIES ,C7

SEATTLE Ica
HURRAY HARBOR

LOUCESTER

ON HOLE

CORVALLIS

Pacific Northwest
Water Laboratory

DULUTH

Fresh Water Laboratory

Marine Water
Quality Laboretrey

'NARRAGANSETT

MILFORD

Marine Mineral Technology Center
TIBURON (Bureau of Mines)

MENLO PARK
Office of Mar'its Geo lugs
and Hydrology (Geological Survey)

Miter Gonthiental Shelf Offices
mug (Geological Survey and Bureau of LandHsusgemeuU

TERMINAL ISLAND

LaJOLLA Marine Geology Field Office
(Geological Sunny)

0
ANN ARB R

Great Lakes
WASHINGTON, O.C.

ater Laboratory

COLLEGE PARK

4 Oceanographic Institution
(Geological Survey personnel

and contract)

OXFORD

BEAUF0FiT

0 BRUNSWICK

Oder Continental Shelf Offices
(Geological Survey and Bureau of HEW URLEANS
Laid Management)

Doter Continental Shelf nu
(Geological Survey)

GULFBREEZE

PASCAGOULA

St. PETERSBURG

AlIEBORAGE L
AUKE BAY

JUNEAU

KETCHIKAN

GALVESTON

PUS CHRISTI Marino Geology Field Office
'Geological Sunny)

Department of the Interior

Bureau of Sport Fisheries and Wildlife

Water. Critical Element
For Fish and Wildlife

Clean water is critically important to fish and wildlife
species which are not equipped with halazone tablets.

Without abundant usable water, most animal life would
be gone in a few days, for water is vital externally and
internally, providing essential habitat in the external
environment and linking all internal reactions in the
animal body.

Water is critical to wildlife and wildlife provides out-
door recreation for about 40 percent of the American
population. Many more would participate if opportunities
were available.

The sporting catch of fish is estimated by the Sport
Fishing Institute at more than one billion pounds annually.
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Ocean Research Facilitie5

Each year over 24 million fishermen assiduously search
their prey with lures and bait in 8o million acres of fresh
water, while perhaps 8 million more sportsmen fish the
salt and brackish water near the coasts which provides
fishing habitat of increasing importance.

Given present trends, there will be 41/2 salt-water anglers
in the year z000 for every one now fishing. Many more
miles of shore therefore must be made available.

Yet the battle to save the Nation's estuariesthosr .
coastal complexes where fresh water from the land meets
the salt water of the oceansis being lost.

Estuaries go by many other namesbays, coasts, soun ls,
harbors, lagoons, tidal marshes, inshore waters or ch,m-
nels. They are generally fertile and productive of plai:t
and animal lifemore productive, in fact, than either
land or sea.

Two-thirds of all coastal sport fish are dependent upon
estuaries during part of their lives, for these areas are
spawning grounds, nurseries and feeding places for fish.
Some species migrate from, to or through estuaries, others
spend their lives there.
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MARINE & ESTUARINE FACILITIES I SPORT FISH FISHERY RESEARCH LABORATORIES & COASTAL WILDLIFE REFUGES

NATIONAL PARKS AND SEASHORES

CRINbENESS

OLYMPIC

WILLAPA
ISLE ROYALE

PICTURE ROCKS

TIBURON

REDWOODS

POINT REYES

INDIANA DUNES

ACADIA

COASTAL MAINE

PARKER RIVER

CAPE COO

NARRAGANSETTFIRE ISLANI.)
susauEHANNA

EASTERN NECK *
BLACKWATER

MARTIN

ASSATEAGUE ISLAM

MACKAY ISLAND

SWANDUARTER

HAWAII CHANNEL ISLANDS

CABRILLO SAVANNAH

VOLCANOES
ARCTI

HAZEN BAY

NUNIVAK

CLARENCE RHODE

IZEMBEK

1

ENAI
GLACIER RAY

SABINE

SAN BERNARD
ARANSAS

MUM
KODIAK

PANAMA CITY
PETIT BOIS

LACASSINE

ANAHUAC
BRAZORIA

CORPUS CHRISTI
PADRE ISLAND

LAGUNA ATASCOSA

SANDY HOOK

BARNEGAT

SRIGANTINE

BOMBAY HOOK
PRIME HOOK

CHINCOTEAGUE

BACK BAY

PEA ISLAND
CEDAR ISLAND

CAPE LOOKOUT

CAPE ROMAIN

HARRIS NECK

BLACKBEARD ISLAND
WOLF ISLAND

ST. MARKS

CHASSAHOWITZKA

DELTA
ANCLOYE

PINELLAS

EVERGLADTS
FORT JEFFERSON 0

MERRITT ISLAND

PELICAN ISLAND

0 BISCAYNE

SIMEONOF
VIRGIN ISLANDS

cPn.

VIRGIN ISLANDS

Recreation OpportunityParks, Seashores and Refuges

Nrwhere else does wild nature and urban conglomera-
tior occur in closer juxtaposition than it does in estuaries.
And nowhere else are environmental problems more acute.
Marine scientists have characterized estuaries as "the septic
tanks of megalopolis" because they are so polluted; and
they are gradually slipping awaypolluted, dredged, and
filled with spoil, garbage and the accumulated trash of our
prepackaged society.

In the past 20 years, seven percent (570,000 of 8 million
acres) of favorable wildlife habitat in estuaries has been
destroyed by dredging and filling alone. Since some estu-
aries are more important than others to wildlife, and since
certain areas are more important to fish rearing than
others, the precise effect the rape of estuaries is having
on sport fishing is unknown.

This is why Congress passed the Estuary Protection Act
in 1968. Under this act, the Bureau of Sport Fisheries
and Wildlife (BSFW; studied estuaries and reported to
Congress, through the Department, in March 1970, on
ways to preserve estuaries through acquisition by Federal,
State or local governments or through other means.

CAPE HATTERAS

LEGEND

* NATIONAL WILDLIFE REFUGES

FISHERY RESEARCH LABORATORIES

O FISHERY RESEARCH LABORATORIES

(UNDER CONSTRUCTION)

-Cr-NATIONAL PARK

NATIONAL SEASHORE

0 NATIONAL MONUMENT

In addition to this effort, BSFW's Sandy Hook Marine
Laboratory in New Jersey has been learning more about
spawning habits and fish distribution in coastal areas.
Other marine research programs are being carried out at
the Tiburon Laboratory in California, Eastern Gulf Labor-
atory in Florida and the Narragansett Marine Fish Labora-
tory in Rhode Island.

Estuaries are important not only to fish, but to many
other forms of wildlife, such as ducks, geese, wading and
shore birds, alligators and fur bearers. FOr waterfowl,
estuaries provide vital nesting and wintering habitat as
well as resting and feeding places during migration. The
Bureau has several estuarine wildlife refuges.

Equally vital to waterfowl are wetlands, the water-
logged spaces given such names as meadows, marshes,
sloughs, potholes, swamps, bogs and ponds. These areas
have been shrinking as a result of industrial development,
urbanization and agricultural drainage. Potentially, most
can be drained, diked or filled for conversion to dry land
usesand this is the crux of the dilemma.

The amount and quality of breeding habitat determines

C
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the number of waterfowl that can be produced annually
in North America. A BSFW survey in 1955 showed 75
million acres of wetlands being used in varying degrees
by waterfowl. In addition to waterfowl, at least 5o fur
and game species in the United States inhabit wetlands to
secure food, water or protective cover.

The truth is that large percentages of the Nation's
wetlands have been drained to make way for new crop-
lands, buildings, airports, highways and dumping areas.
Pollution and siltation also have taken heavy tolls.

The vital prairie "pothole region" in Minnesota and
the Dakotas may have produced 15 million ducks a year
in the past; today it produces about 5 million. Conditions
in this region are crucial to the size of fall flights, and it
is partly this region that Bureau pilot-biologists survey by
air each spring as preparation for setting the coming
season's hunting regulations.

To overcome this alarming drainage trend, BSFW is
emphasizing a wetlands acquisition program in the hope
that public preservation and development of a nucleus of
wetlands will encourage private retention of additional
wetlands.

A great deal of public hunting will be provided by such
acquisition since the law provides that up to 40 percent
of refuge land and all of the waterfowl production areas
may be open for hunting.

Waterfowl production area acquisition began in 1959.
By 1970, 966,253 acres had been acquired-231,33o in
fee (outright ownership) and 734,923 in easements (land-
owner agrees not to drain, fill or burn the wetland). These
areas are mostly in Minnesota and the Dakotas, with a
few in Nebraska and Montana.

Of major importance in this region is the Garrison
Diversion Unit. Its principal purpose is to irrigate 250,000
acres in North and South Dakota, but Congress authorized
the Bureau of Reclamation to acquire and develop 147,000
acres for waterfowl.
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Without abundant
usable water,
most animal life
would disappear
in a few days.

In all, 26 areas toi-aling 107,805 acres will be operai:ed
as national wildlife refuge units, and io areas totaling
38,794 acres will be operated by State fish and game
departments. Using water diverted from the Missouri
River, these waterfowl units will have adequate water to
maintain their vital production.

Watereven good, clean wateris often of reduced
value to fish and wildlife if the level is stable or, worse,
if water levels change at the wrong time. Water must be
"managed" if it is to be most productive of wildlife, or of
farm crops.

Fish and wildlife officially became a partner in watef-
resources development in 1953 when the bill amending
the Fish and Wildlife Coordination Act became law. One
of the purposes of the act is "to provide that fish and
wildlife conservation shall receive equal consideration . . .

with other features of water resource development pro-
grams."

The Bureau is required to comment on effects to fish
and wildlife habitat of Federal projects or projects requir-
ing Federal permits. This includes, of course, permits for
dredging and filling issued by the U.S. Army Corps of
Engineers. On occasions where a project could cause
irreplaceable loss, BSFW's Division of River Basin Studies
may recommend against construction of the project.

Under the Anadromous Fish Act of 1965, BSFW and
the Bureau of Commercial Fisheries cooperate with State
fish and game departments in a Federal aid program to
improve habitat and facilities for fish that ascend streams
from the ocean or Great Lakes to spawn.

Among measures which BSFW recommends for incor-
poration into water resource projects are minimum releases
from reservoirs to improve downstream fisheries, minimum
pools in reservoirs to sustain the reservoir fishery, protec-
tive devices to prevent fish from entering turbine intakes
or irrigation canals, passage facilities for upstream and
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downstream migrant fishes, and fish production facilities
where passage is infeasible.

The Bureau also recommends selective reservoir clearing
to improve fishing, creation of sub-impoundments within
reservoirs for fish and wildlife management, and acquisi-
tion and development of project lands for fish and wildlife
management. National wildlife refuges are established
at some Federal projects; State wildlife management areas
are established at others.

Water pollution is a growing problem. Over 15 million
fish were killed by pollution in 1968, according to the
Federal Water Quality Administration. BSFW and other
Federal agencies are participating in the National Pollu-
tion Contingency Plan. The Bureau's role is to analyze
hazards to fish and wildlife in instances of pollution disas-
ters and to conduct depth research on the effects of pollu-
tionincluding pesticideson all wildlife.

BSFW personnel were on hand to study the oil spill in
Santa Barbara Channel early in 1969. A Bureau plane
was flown over ioo hours during aerial observations. The
Bureau hopes to devise better methods of cleaning oil-
soaked birds; only 10 percent of 1,700 birds treated at
Santa Barbara survived.

Pollution by oil is just one of the ways in which
water is befouled and made unfit for wildlife. Less obvi-
ous, less spectacular, probably more serious and wide-
spread is the insidious, steady deterioration of water that
destroys, by degrees, the aquatic vegetation and animal
life so necessary for waterfowl and other living things.
Such deterioration ranges from rotted materials to an
accumulation of poisons that enter the tissues of living
creatures and kill outright or inhibit reproduction.

But water quality is being maintained or improved on
national wildlife refuges. In 1967, for instance, 729 ponds,
58 multiple purpose dams, 104 diversion dams and 37
debris basins or checks were built. Wat. was spread on

90,000 acres of land to benefit wildlife habitatend fish
men, hunters and wildlife watchers.

The Division of Fishery Research conducts research on
pesticides in water to measure damage to fish and their
foods, to see if there are suitable alternatives and to
determine the best means of controlling over-populated
species.

Sandy Hook Laboratory has been using several meth-
ods for evaluating waters heated by powerplant cooling
water discharges. These include remote sensing of tem-
perature differences using infrared temperature recording
devices in airplanes and helicopters and direct observation
of fish responding to heatod water.

In its 35,000-gallon sea-water tank, Sandy Hook has
examined upper and lower temperature tolera.ace limits
for bluefish. Marked changes in activity, feeding and
well-being of these game fish occur as water temperature
is elevated. Although such fast-moving fish as these may
be able to escape the hot water discharge influences of a
powerplant, their prey species may not.

Research on reservoir fishes has revealed dependence
of some sport fish on water levels. Often slight seasonal
modifications in timing of water drawdowns can make the
difference between success or failure in reproduction of
shallow-water spawners. Drawdowns can expose nests or
strand a hatch of baby fish. Delay of drawdowns by even
a few days can mean hatching of fish that can move out
into the reservoir.

The Bureau also has learned how to recondition and
re-use water at fish hatcheries, an especially valuable
practice in water scarce areas. This allows optimum water
conditions to be maintained for fish and assures better
growth and survival of hatchery fish.

In these principal ways, the Bureau is seeking to make
water more habitable and useful for fish and wildlife.
Ultimately, these programs will make the environment
more habitable and enjoyable for man.
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Bureau of Outdoor Recreation

200 Million Americans
Seek Waler for Recreation

utdoor recreation is a vital part of the American way0
of life. Many of the most popular outdoor activities are
dependent ort water and related land resources; almost all
outdoor recreation is enhanced by a stream or lake or
seashore.

The statistics of the outdoor recreation boom are almost
staggering. In the course of a year, about 114 million
people go picknickingcurrently the Nation's favorite
outdoor activity. There are almost as many pleasure
drivers, over roo million sightseers, and about so million
people who walk for pleasure. Among the water-oriented
recreationists, there are about ioo million swimmers,
57 million fishermen, 52 million boaters, 6 million canoeists
and 5 million sailors. Overcrowding at many of our public
and private recreation lands and waters is plain evidence
of the strain these and other outdoor enthusiasts are
placing on onr outdoor resources. And the numbers are
expected to increase dramatically in the next several years.

At the same time the potential outdoor recreation estate
keeps dwindling. Land and water resources needed for
national, State and local public recreation areas are in
danger of being lost through development or other causes.

As the focal point within the Federal Government for
meeting national outdoor recreation steeds, the Bureau of
Outdoor Recreation surveys recreation areas and facilities
we now have, analyzes recreation trends and needs, and
serves as a catalyst for action to meet current and future
demand.

One of the Bureau's major responsibilities is to maintain
a comprehensive Nationwide Outdoor Recreation Plan
a summation of the Nation's current outdoor recreation
resources and future needsfor use by public policy
makers, legislators and private interests involved with
outdoor recreation.

The first plan, to be released in 197o, contains the most
detailed inventory ever taken of the Nation's outdocr rec-
reation estate. It reports or. existing resources and facilities
and their location relative to the distribution of the Na-
tion's population. The Plan also evaluates outdoor recrea-
tion trends in 25 of our most popular outdoor activities.
Among the findings:

National affluence and technological advances are
increasing at an unprecedented rate the timt and money
available for the pursuit of outdoor recreation and the
demand for new recreation areas. While our population
is expected to 'xicrease about 50 percent by the turn of the
century, nationwide recreation activity will almost
quadruple.

Water-oriented activities are among the fastest-
growing. By 1980, for example, it is expected there will be
more than 170 million swimmers, making swimming
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America's number one outdoor ac ivity. Projections of
numbers of participants in major water-based recreation
activities indicate an average increase of as much as 65
percent between 1965 and 1950, and about 190 percent
between 1965 and z000.

The needs of urban areas, where two-thirds of our
people live, are among the most immediate. Here day-use
neighborhood and close-to-home (within 40 to 50 miles)
recreation opportunities are far from adequate. Natural
resources within and close to urban communities often
are polluted, blighted or closed for public use.

The Nationwide Outdoor Recreation Plan discusses
these problems and possible solutions. The need for water-
oriented recreation is carefully considered. The Plan is
concerned with bringing more public recreation areas
closer to urban areas; ways to designate for public use
more national and State wild, scenic and recreation rivers,
trails and other recreation resources throughout the coun-
try; action to improve and to explore the recreation poten-
tial of the Nation's estuaries; measures to strengthen water
quality standards and pollution controls; and methosts to
accelerate efforts to revitalize urban waterfronts.

The Land and Water Conservation Fund Act of 1965
administered by the Bureau of Outdoor Recreation, is a
major contributor and catalyst to the expansion of the
Nation's outdoor recreation resources at Federal, State and
local levels. The Fund provides money needed for acquisi-
tion of recreation lands and waters authorized for admin-
istration by the National Park Service and the U.S.
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Our population will
increase 50 percent
by the year 2000 ;
nationwide recrea-
tion activity will
almost quadruple.
In the forefront of
the recreation boom
will be water-
oriented activities.

Department of Agriculture's Forest Service, and for acqui-
sition of habitat for threatened wildlife species by the
Bureau of Sport Fisheries and Wildlife. It also provides
matching grants to State and local governments to help
them plan, acquire and develop outdoor recreation areas
and facilities. In its first five years, the Fund provided
approximately $500 million for these programs, about
half for land acquisition by the three Federal agencies,
and half for State and local grants. Both programs have
markedly increased water-based recreation opportunities.

During fiscal years 1969 and 197o, appropriations to the
Fund had not reached the $2oo million per year authorized
(for each of the five fiscal years from 1969 through 1973)
by 1965 Congressional amendment, to the Land and Water
Conservation Fund Act. These increased funds were
authorized to help meet increasing needs for State grants
and Federal acquisitions. In 1970, the President requested
that all moneys available to the Fund through fiscal year
1971some $357.4 millionbe appropriatd to the Fund
in fiscal year 1971.

Since the beginning of the Fund, nearly 700,000 acres
have been added to the lands administered by the three
participating Federal agencies. Almost all of these are close
to recreation waters. Recent acquisitions were made at
Assateague Island, Padre Island and Point Reyes National
Seashores; the Indiana Dunes National Lakeshore; the
Ozark National Scenic River; the Mason Neck and Ten-
nessee National Wildlife Refuges; and the Whiskeytown-
Shasta-Trinity National Recreation Area. Land purchases

recently were initiated for the newly designated Biscayne
Bay National Monument, and a number of riverside and
lakeshore tracts were acquired in several national forests.

The total number of State grants from the Fund rose
to over 4,500. OF these, some 25 percent were for acqui-
sition and development of urban outdoor recreation areas,
representing a total of $67.6 million in Federal assistance.

Nationally, about 20 percent of all acreage acquired
and about 22 percent of all development projects provided
direct water recreation beneiitsswimming pools and
beaches, bathing, boating and fishing facilities. Other de-
velopments, such as many campgrounds and picnic areas,
serve water-oriented recreationists.

Outstanding recent acquisition grants to State or local
governments include those to California for the endan-
gered Buena Vista Lagoon, to Wisconsin for more than
3,700 acres on and near the State-designated Flambeau
Wild and Scenic River, and to the City of Jacksonville for
800 acres of Seminole Beach oceanfront land for an urban
park.

Water resource development grants ranged from almost
$700,000 to help the State of Ohio develop facilities at
West Branch Reservoir and $334,500 to the State of
California for a 46o-ft. fishing pier at Aliso Beach near
Los Angeles, to approximately $20,000 to the State of
Kansas for a municipal swimming pool in Marquette. Fund
assistance ultimately expected to total over $1.5
will help the State of Iowa develop the Rathbun Reservoir,
the largest body of water in the State, for recreation use.
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We must set aside potential
outdoor recreation areas today
or we will lose them forever
to development and other uses.

There are many indications that planning for water
recreation is becoming an increasingly important con-
sideration at State and local levels of government. This is
particularly apparent in the comprehensive statewide out-
door recreation plans required for State participation in
the Land and Water Conservation Fund grant program.

The plans of nearly tall States that do not already have
systems of State scenic or recreation rivers now show evi-
dence of State interest in establishing such systems. The
statewide plans also show that, in keeping with local
demands for swimming and other water-sport facilities, the
recreation use of water is being extensively considered by
State and local agencies. More State plans than ever
before show concern with effecting flood plain regulation
and river basin plannning which expand water-based rec-
reation opportunities.

Because many of our finest natural resources constantly
are being lost to other uses, the search for lands and
waters suitable for public recreation continues along many
avenues.

The Bureau's study, 'Islands of America/' to be re-
leased in 2970, is one example. lt explores the natural,
recreation and historic values of thousands of relatively
unknown islands along our coasts, in our rivers, and in
our lakes.

The island study contains the first inventory ever made
of America's islands. It identifies and provides pertinent
resource and ownership data on more than 26,300 islands
ao acres or larger, and some smaller islands and island
groups with outstanding recreation potential. In all, these
include a total of some 28.6 million acres; about 22 mil-
lion acres in Alaska's 5,668 islands and the remaining 7.5
million acres in 20,637 islands in the waters of the con-
tiguous States, the Virgin Islands and Puerto Rico.

Since islands by and large are fragile resources espe-
cially vulnerable to natural forces, pollution of surround-
ing waters and commercial and industrial development, the
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report sets forth a number of guidelines for island con-
servation. It recommends the establishment of a National
System of Island Trusts whereby Federal, State and local
governments would jointly develop comprehensive plans
to protect the islands and provide compatible recreation
resources on them. The establishment of the Casco Bay
Islands in Maine as the first National Island Trust is
recommended to demonstrate this new concept. Island
groups proposed for addition to the system are the Platte
River Islands in Nebraska, the San Juan Islands in Wash-
ington, and other island groups in Maine. The report also
recommends that eight other islands or island groups be
considered for National Park, Seashore, Lakeshore, Monu-
ment or Wildlife Refuge status to protect their resources.

Many resource area studies with which the Bureau is
involved under various authorities are undertaken in co-
operation with other Federal agencies and State and inter-
state groups. These frequently are the basis for recom-
mendations that result in legislative action to preserve the
studied areas. Among those currently underway are
studies of rivers and trails for possible addition to our
National Wild and Scenic Rivers and National Trails
Sys terns.

The Bureau is responsible for studying 2 9 of the 27
rivers named in the Wild and Scenic Rivers Act of 2968,
for possible addition to the National System of wild, scenic
and recreational rivers. The act itself designated eight
exceptional rivers as initial components of the National
Systemthe Middle Fork of the Clearwater in Idaho, the
Eleven Point in Missouri, the Feather in California, the
Rio Grande in New Mexico, the Rogue in Oregon, the
St. Croix in Minnesota and Wisconsin, the Middle Fork
of the Salmon in Idaho and the Wolf in Wisconsin.

Bureau National Wild and Scenic Rivers studies to be
completed in 2970 include the Suwannee River in Georgia-
Florida; the Upper Iowa in Iowa; and the Clarion in Penn-
sylvania. Studies in progress or soon to be initiated are
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the Delaware in Pennsylvania-New York' St. Croix inMinnesota-Wisconsin; Obed and Buffalo rin Tennessee;Gasconade in Missouri; Little Miami in Ohio; Allegheny inPennsylvania; and Youghiogheny in Pennsylvania-Mary-land. The Bureau will cooperate closely with the ForestService in its etudies of the Flathead in Montana; Illinoisin Oregon; Chattooga in North Carolina-South Carolina-Georgia; Skagit in Washington; and the St. Joe and mainstem of the Salmon in Idaho.
The Bureau also provides technical assistance to Statesin their efforts to preserve wild; scenic and recreationalrivers. The Wild and Scenic Rivers Act provides that suchdesignated State-administered rivers may be added to theNational System upon the application of the Governor andapproval of the Secretary of the Interior.Many of the trails named in the National Trails Sye-tem Act pass major water-oriented recreation areas. Partsof the already established Appalachian and Pacific CrestNational Scenic Trails parallel lakes and rivers now beingused for recreation. The Bureau which has lead responsi-bility for the 14 trails authorized for study by the Act,now is studying the proposed Continental Divide andPotomac Heritage trails.

Two recently completed river studies illustrate the Bu-reau's involvement with some of the Nation's more de-veloped waterways. The Meramec River study by theBureau and the National Park Service shows how the clear,free-flowing waters in the upper reaches near St. James,Missouri, deteriorate drastically as the river approachesmetropolitan St. Louis. The study recommends a numberof measures to improve the polluted sections and preservethe purer segments. Included in the latter is a proposal toestablish a National Recreation Area in the Meramec'supper reaches. The Big South Fork of the CumberlandRiver in Kentucky and Tennessee, studied by the Bureanand the U.S. Department of Agriculture, offers alterna-tives to a proposed dam on the river in order to assure

maximum recreational use of the riverway. This study Iv.authorized by the Rivers and Harbors Flood Control Act c1968.
Other important river studies now underway include66o-mile stretch of the Upper Mississippi River frorMinneapolis to the mouth of the Missouri River near SiLouis, and the Potomac River, downstream from ChairBridge in the District of Columbia to its confluence witl-Chesapeake Bay.

Water resources planning studies in progress through-out the Nation also involve resources that may be usectfor recreation. The Bureau reviews these studies and often_prepares guidelines for preserving and developing recrea-tion opportunities associated with the natural resources.Each year the Bureau participates in some 15 inter-agency comprehensive river basin studies; aboot zoo in-dividual reservoir, channelization and other projectsproposed by the Bureau of Reclamation and the U.S.Army Corps of Engineers; and about 300 water resourcedevelopments proposed by Federal agencies or privateinterests seeking a Federal license or permit. Many of theseprojects are sizeable. In a recent review of a licenseapplication to the Federal 7ower Commission, for example,the Bureau helped in the development of a plan providingfor two major park areas, 13 access and recreation areas,and environmental control of the shoreline at a 2e,000-acre impoundment on the Oconee River in Georgia.Major river basin planning studies currently underreview in ;he Bureau include the Susquehanna in theEast and the Columbia in the West.
Transportation projectshighways, airports and bridgeshave a significant impact on natural resources. In somecases the effect is destructive to important recreation re-sources. To help prevent this, the Secretary of Trans-portation is required, by Section 4(f) of the amendedDepartment of Transportation Act of ig66, to consulton such projects with the Secretaries of the Department ofInterior, Housing and Urban Development, and Agri-culture. The Bureau of Outdoor Recreation reviews theseprojects for the Interior Department. On an average thereare ao of these projects under consideration in the Bureauat ,any given time. Recent examples involving water re-sources include the Miami Jetport in Florida, the PortlandInternational Airport in Oregon, the Junipero Serra Free-way in California, and the proposed Interstate 95 throughthe Tinicum Marsh in Philadelphia, Pennsylvania.Much of the technical material and other informationthe Bureau provides to government agencies and inter-ested citizens relates to various asperAs of water-basedrecrea don opportunities and developments.

In conclusion, the growing recognition that outdoorrecreation should be a part of everyday life has led toan increased emphasis on providing recreation oppor-tunities close to home. Since "home" for more than eopercent of all Americans is a metropolitan area, morerecreation opportunities for these areas can be an expectedthrust of many Federal and State programs. And withwater-based recreation eo popular, recreation waters forour future will continue to receive priority consideration.
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National Park Service

WaterLifeblood
Of the Everglades

Afamily from Pemberton, New Jersey rented a house-
boat in Everglades National Park one receat 'winter day and
embarked on a modern Swiss Family Robinson voyage.
Cruising over Florida Bay and its related inlets and rivers,
the adventurous parents and two youngsters explored
their country's only mainland subtropical national park.

They stopped to swim, fish, and to watch alligators and
wondrous birds they had never seen before. This fanLy
was taking advantage of one of the great attractions of
Everglades National Parkits waters for recreation.

Until the 1.9zo's, fresh water had flowed freely into
what is now Everglades National Park. It moved at a
leisurely pace, 500 yards or so a day, a shallow "rivrr of
grass" 50 to 70 miles wide and a foot or so deep. The
terrain dropped gently toward the Gulf of Mexicoave:-
aging about one foot every mo miles.

Heated by the sun, the waters teemed with aquatic life,
insects, invertebrates and vertebrates. This soupy mixture
of animal life and plant life formed the food chain for
nourishing the country's most diverse community of living
creatures. The park contains over 320 species of birds,
89 of them aquatic-dependent; 1-2 species of mammals,
with an abundance of deer, otter and raccoon; 47 species
of amphibians; 42 species of reptiles, including the alli-
gator and crocodile; and 150 species of fishes, including
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those redoubtable game fish, the tarpon and snook. Twen-
ty-one species of Everglades birds, mammals and reptiles
are on the Department of the Interior's list of rare and
endangered species.

As man began settling southern Florida in numbers in
the 188o's, he began diverting the fresh-water flow.
Ditches and canals drained the glades to create farmlands,
and later to carry off flood waters to the sea. By 1962,
this practice had halted a substantial portion of the flow
of fresh water into Everglades National Park.

In 1948, the U.S. Army Corps of Engineers was author-
ized to begin work on the Central and Southern Florida
Flood Control Project. In addition to increasing flood
protection, this gigantic system includes facilities to store
surplus waters in shallow ponds behind levees north of
the park. The rains are usvally adequate to meet all the
demands of this area, but for various reasons, the quanti-
ties of stored water released to Everglades National Park
were discouragingly small from the start. At the same
time, the project diverted an average of 2 million acre-feet
of water (z million acres of water a foot deep) a year to
the sea for flood control purposes.

The park often failed to receive from the project even
the minimum overland flow necessary to sustain its age-
old ecology. Step by step, the effects began to show.
National Park Service (NI7S) ecologists said the park
needed an overland fluw of at least 315,000 acre-feet a
year to survive. Without this supply, the ecological com-
munity would be altered.

In the vastness of a million acres of sawgrass, the
deterioration of the environment is not always readily
visible, but the park ecologists have charted its effects
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The delicate balance of
the Everglades is in
danger of being upset.
Unless the park receives
315,e00 acre-feet of
water a year, ecologists
say this unique environ-
ment will cease to exist .

and the causes. You might call the following list a count-
down to ecological ruin of a rare environment:

Once covered by a shallow film of fresh water for
n1nc2 months of the year, the sawgrass prairie now has
only a five-month hydroperiod, with corresponding re-
duction in production of food sources.

Woody plantsbuttonwood, poisonwood, willow
whose seeds and sprouts once were drowned out now
encroach upon the river of grass, displacing the rich soup
of aquatic and insect life.

Vegetation checks the waterflow, increases transpira-
and blocks the sunlight and its growth effects on

multiple forms of life.
The wading bird population decliried from 1.5 illion

breeding adults to 50,000 in 35 years.
Alligator pools, once replenished by nine-month

hydroperiods, now give way to plant encroachment, de-
creasing a major repopulation source of the aquatic en-
vironment. Alligator population has chopped 95 percent
since the early 19zo's, much of it due to declining water
levels.

Reduced fresh-water flow causes increased salinity in
Florida Bay, loss of forage fishes, sport and commercial
fishes and the commercially valuable Tortugas pink
shrimp.

NPS was unable to gain assurance in 1968 that the
park would be allowed an overland fresh-water flow of
315,000 acre-feet a year.

In March 1969, shortly after taking office, Secretary of
the Interior Walter J. Hickel flew to Everglades National
Park to launch an intensified drive against alligator
poachers. The shortage of water facilitates poaching be-

cause the alligator population concentrates at the remain-
ing water holes. Secretary Hickel increased the park's
full-time antipoacher force from five to 15 rangers.

Alligators are important to the ecology of the Ever-
glades. They create and maintain "gator holes which
hold water and sustain lifefishes of all sizes, crustaceans
and lesser aquatic organismsover the annual winter dry
periods (and through the longer, now chronic, drought
intervals) so that brood stocks of these food organisms
will be available to repopulate the Everglades when sum-
mer rains again flood the area.

The bird and alligator ecology of the Everglades is a
model interrelationship, centered on the survival holes
and their rich stores of aquatic foods. Many of the rare
and beautiful birds, which, along with the alligators, are
the essence of this aquatic wildlife wilderness, depend
totally upon these survival holes to sustain them and
their young during the winter and spring.

Also, the alligator, by pushing up muck around the
survival holes, creates "high ground on which plants and
trees become established. These provide nesting places
for the birds, close to a food source. Thus, the alligator
is an important element to the basic productivity of the
Everglades and is instrumental in maintaining, year-
around, suitable conditions within the park for aquatic, or
aquatic-dependent, fauna.

To assure the preservation of the alligator, which plays
so vital a role in the ecology of the park, Secretary Hickel
pledged his support of Federal legislation which would
outlaw the trafficking in alligator hides.

The Secretary discussed the park's water needs with
Florida Governor Claude R. Kirk, Jr., and they agreed to
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work together to resolve the park's long-standing water
crisis once and for all.

Then the Secretary found the park threatened by plans
for a major jet airport for Miami just north of the park.
When a Department study showed major damage to the
Everglades would result, Secretary Hickel and Secretary
of Transportation John A. Volpe agreed to block com-
pletion of the jetport. Later the Administration announced
from the White House an agreemenl- with State and local
authorities to relocate the jetport. A training strip, which
was already completed and in use, will be closed as soon as
a new site for the jetport can be found. President Nixon
called the agreemen t "an outstanding victory for con-
servation."

Private development of Big Cypress Swamp, source of
40 percent of the park's fresh water, now endangers the
Everglades. The Secretary has ordered a study to define
what portions of the swamp must be protected to assure
the park's survival.

Also in Florida, Secretary Hickel learned the new Bis-
cayne National Monumenta rare aquatic park containing
subtropical islands, coral reefs and recreational watersis
threatened by thermal pollution from a nuclear pnwerplant
under construction. At the Secretary's request the Justice
Department brought suit against the company.

Where there's water there's usually wildlife in the
National Park System. A moose wades through a swamp
in Yellowstone National Park, Wyoming-Idaho-Montana.
Timber wolves surround a deer at a wateihole in Isle
Royale National i'ark, Michigan. Visitors to Katmai Na-
tional Monument in Alaska watch the Peninsula brown
bear, the world's largest carnivore, deftly catching salmon.

Because NI'S protects land and water habitats, mule
deer and coyotes are found in 52 NPS areas, the mountain
lion or cougar in 46, black bear in 34, white-tailed deer
in 32, bighorn sheep in 24, elk in zo, pronghorn antelope
in 16, moose and wolverine in nine, buffalo and wolf in
seven, grizzly bear in six and mountain goat in three.

Among the recognized categories of American birds are
water birds, waterfowl, shore birds, marsh birds, wading
bird..;, diving birds and surface-feeding birds. The NPS
areas provide sanctuary for all of them. Of 26 choice
birding places cited by a recent anthology, 11 are NPS
areas.

Sport fishing is a popular recreation in 68 NI'S areas.
Dozens of areas contain brook trout, rainbows and cut-
throat trout. Michigan's Isle Royale National Park and
Pictured Rocks National Lakeshore on Lake Superior have
lake trout.

Several species of salmon frequent Olympic National
Park waters in Washington; Glacier National Park, Mon-
tana; Coulee Dam National Recreation Area, Washington;
and Crater Lake National Park, Oregon. The NPS water
areas in Alaska provide salmon fishing. Acadia National
Park, Maine, has landlocked Atlantic salmon in its inland
lakes and also offers good salt-water fishing.

Several national seashores -Cape Cod, Massachusetts;
Cape Hatteras, North Carolina; Point Reyes, California
offer both fresh-water and salt-water fishing. Cape Cod's
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ponds contain rainbow and brook trout. Virgin Islands
National Park offers deep-sea fishing, as well as good
surf fishing.

NPS does not charge for recreational fishing. The fresh-
water fisherman must buy a State license, however, in
many areas. In Texas, California and Alaska a State salt-
water license is needed.

An excellent park-by-park summary of fishing opportu-
nities is contained in Fishing in the National Park System,
available for 30 cents from the Superintendent of Docu-
ments, U.S. Government Printing Office, Washington,
D.C. 20402.

Several NPS areas which offer fishing have been
authorized since this booklet was published. For example,
North Cascades National Park, Washington has many
high altitude lakes which have been stocked and fishing is
good. Fishing is excellent in Ross Lake, good in Diablo
Lake and fairiin Lake Chelanpart of Ross Lake and Lake
Chelan National Recreation Areas. Both the Klamath and
Smith Rivers in Redwood National Park, California, are
renowned for salmon and steelhead fishing; there is some
surf fishing and crabbing. Salt-water fishing at Biscayne
National Monument, Florida is a major source of recrea-
tion.

Where there's water there's often a way to see America
by boat. Wheiher vacationers use a canoe or a luxury
cruiser, NPS areas offer a variety of boating experiences.

Canoes and kayaks are allowed wherever there is suit-
able and safe water. Only five national parks prohibit
motorboating. These are Rocky Mountain, Colorado;
Yosemite and Lassen Volcanic, California; Crater Lake,
Oregon, and Mount McKinley, Alaska. Crater Lake
National Park allows no watercraf t fi any kind.

With the exception of Everglades National Park, the
best-equipped NPS boating parks are the national recrea-
tion areas. These have launching ramps, docks, fuel sup-
plies and other facilities.

Lake Mead National Recreation Area, Arizona-Nevada,
with 3,000 square miles and vast Lake Mead and Lake
Mohave, attracted 5.6 million visits in 1969. The other
NRA's specializing in powerboating, sailboating, water-
skiing, and often sightseeing boat trips, are Glen Canyon
(Lake Powell), Arizona-Utah; Bighorn Canyon (Yellowtail
Lake), Wyoming-Montana; Coulee Dam, Washington;
Curecanti (Blue Mesa Lake), Colorado; Amistad and San-
ford, Texas. Many of the 170 historical areas also are
accessible by boat.

Anyone planning extensive boating in NPS waters will
find the following publications invaluable: National Parks
of the U.S., a set of eight color maps ($1.50); Code of
Federal Regulations, Title 36Parks, Forests and Memo-
rials (750); Boating Regulations in the National Park
System (3o¢) Official U.S. Coast Guard Recreational
Boating Guide (450). The boating regulations folder is a
condensation of Title 36 previsions but doesn't list regula-
tions for specific NPS areas as does Title 36. The publica-
tions are available from the Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C. 20402.

Swimming will be the country's No. 1. outdoor recrea-
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tion by 1980, a study shows. The following NPS areas
will help make it so:

NortheastAcadia National Park, Maine, and three
national seashores, Cape Cod, Massachusetts; Fire Island,
New York; and Assateague Island, Maryland-Virginia,
offer sea:onal swimming. Maximum water temperatures
range from 54° F. in Acadia's fresh-water lake to 72° F.
at Assateague. Acadia. Cape Cod and Assateague maintain
beaches with lifeguards in the summer.

SoutheastEverglades and Virgin Islands National
Parks; Colonial National Historical Park, Virginia; Cape
Hatteras National Seashore, North Carolina; Biscayne,
Fort Matanzas and Fort Jefferson National Monuments,
Florida; and Buck Island Reef National Monument, Virgin
Islands, afford excellent swimming. Virgin Islands and
Cape Hatteras have lifeguards. Water temperatures range
from 70° to 90° F.

Midwest Cold waters limit swimming to Glacier,
Montana, and Grand Teton, Wyoming, National Parks;
three national recreation areasBighorn Canyon, Wyo-
ming-Montana; Shadow Mountain and Curecanti, Colo-
rado; and Ozark National Scenic Riverways, Missouri.
On a warm day, the temperature of Jackson Lake in Grand
Teton National Park, warmest of these swimming waters,
may be slightly above 6o° F.

SouthwestPadre Island National Seashore, Texas, has
79 miles of salt-water beach. Lifeguards patrol one mile in
the summer. Water-skiers use Laguna Madre. Sanford Na-
tional Recreation Area, Texas, has a summer beach with
lifeguards and water up to So' F. Other swimming is
hazardous. Water-skiing is allowed. There is some swim-
ming at Amistad National Recreation Area, Texas. One
beach at Arbuckle National Recreation Area, Oklahoma,
has lifeguards during the summer. Platt National Park,
Oklahoma allows swimming in Travertine Creek. Water
temperatures are 75' to 90° F. at Arbuckle, 65° to 75° F.
at Platt. Lake Mead National Recreation Area, Arizona-
Nevada, allows swimming anywhere on the 115-mile lake
and 67-mile-long Lake Mohave. Each lake provides one
beach with lifeguards in the summer. Water ranges from
500 to 85° F. Glen Canyon National Recreation Area,
Utah-Arizona, has summer lifeguards at one beach. Lake
Powell waters range from 44' to 81° F. Zion National
Park, Utah, allows unsupervised swimming during the
summer in the Virgin River's 55°-to-75° F. waters. A
lodge pool has lifeguards and warmer waters. No water-
skiing is allowed in the park.

CaliforniaWhiskeytown-Shasta-Trinity National Rec-
reation Area has two beaches with bathhouses, summer
lifeguards and 6e-to-So° F. water. Some water-skiing is
allowed. Point Reyes National Seashore has swimming and
surfing at Drakes Bay Beach. Yosemite National Park
permits swimming on two stretches of the Merced River
and part of the Tuolumne but does not encourage it.
Hikers swim in five back-country lakes. There are four
swimming pools, two with lifeguards. Warmest water
temperature is 6o° F. in the Merced and pools, 5o0 F.
elsewhere. At Lassen Volcanic National Park, hardy
swimmers use five lakes, the warmest with 580 F. waters.

A warmer pool is open to ranch guests. Water-skiing is
not permitted at Yosemite or Lassen. Redwood National
Park has good swimming holes in the Smith River. Power-
boats and water-skiing are allowed in the Klamath River
and Fresh Water Lagoon. Channel Islands National Monu-
ment allows ocean swimming along ao miles of Anacapa
and Santa Barbara Islands. Water-skiing is not
recommended.

Hawaii Seven Pools provide fresh-water swimming in
Haleakala National Park. Hawaii Volcanoes National Park
adjoins the famous black sand public beach of Kalapana.
City of Refuge National Historical Park has miles of
shoreline and a beach with bathhouse.

Buck Island Reer- National Monument, Virgin islands
National Park, and Fort Jefferson National Monument,
Florida, maintain underwater swimming trails. In 1969,
visitors made over 41,000 snorkel trips around the Buck

Cape Hatteras, N.C., Lighthouse

Island Reef trail near St. Croix, Virgin Islands.
Underwater swimming is also excellent at Acadia, Ever-

glades and Olympic National Parks; Biscayne, Cabrillo
and Channel Islands National Monuments; and C;'..y of
Refuge National Historical Park.

Secretary Hickel's "Parks to People" program empha-
sizes the acquisition of water resource areas near urban
centers. Earmarked for sizeable land acquisitions are Dela-
ware Water Gap National Recreation Area, Pennsylvania-
New Jersey; Indiana Dunes National Lakeshore, Indiana;
Biscayne National Monument, Florida; and Fire Island,
New York, and Point Reyes, California, National Sea-
shores. A proposed Gateway National Recreation Area in
and near New York Harbor would comprise five water-
front areas in New York and New Jersey, and eventually
could serve 50 million visitors a year.

The National Park Service manages its water areas for
the enjoyment of the people, yet, stresses with equal
diligence, its responsibility to maintain the natural, scenic,
historic and ecological values that make these areas unique
national resources.
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"A very serious shortcoming in our natural resources planning
is the failure to appreciate the urgent, basic need to allocate a
more adequate proportion of our national budget to water and

power resources development and pollution control.
It is evident that unless it is possible at an early date to make
provision for adequate funding of at least the most essential

projects, the Nation will be faced with a most serious situation,
necessitating a more costly and inefficient crash program to

meet its water resource requirement 3."

CONC.4PESSMAN MICHAEL R VkLa N

OHIO

-
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Bonneville Power Administration

Supplying Power for
The Pacific Northwest

he techniques used in managing the waters of the
Columbia River are the product of many years of coop-
eration among Pacific Northwest electric utilities and gov-
ernment agencies. This cooperative effort extends over the
entire area of the drainage basin, plus coastal areas. Di-
rectly and indirectly, it involves nearly 200 separate entities
both in the United States and Canada.

The Bonneville Power Administration (BPA) is deeply
involved in this work because BPA markets electric power
from 26 Federal dams in the region. When the reservoirs
are full, these projects have a combined capacity of more
than 9 million kilowatts.

The unit of BPA most concerned with the day-to-day
operation of the Columbia is the Branch of Power Supply
and Scheduling. The workday at the Branch begins at
7 a.m. when two engineering technicians arrive at the
headquarters at Portland, Oregon. Within minutes, one
lifts the phone and begins to negotiate the sale or exchange
of about ao categories of electric power with the North-
west's major utilities. In the next room, the other tech-
nician starts to collect data on streamflows and reservoir
levels throughout the Northwest.

Most of the Branch's 30 workers arrive at work at
8 a.m. Among them are power schedulers, who take a
quick look at results of the previous day's operations and
at the current situation. With this background, they then
begin to shape a schedule of generation, sales and ex-
changes for the following day.

SO

Working in close communication with the region's large
utilities, the U.S. Army Corps of Engineers and the Bureau
of Reclamation, the schedulers participate in decisions
based on a carefully arranged plan that breaks down
power requirements by the hour, day, week, month and
year.

Special problems come up from day to day which were
not considered in the plan, and these act as constraints
to power operations. Some typical examples: A plant
wants to shut down a generator for unscheduled main-
tenance. The Atomic Energy Commission is studying
temperatures in the river and wants a definite flow for
a specified length of time. A diver wants to limit the dis-
charge at one dam so he can inspect the tail bay. Spon-
sors of a water-front regatta seek enough depth in a pool
behind a darn so craft will clear the rocks lying below
the pool's surface. A barge is aground downriver and a
tug captain asks for water to float it off. A sawmill oper-
ator jockeying a raft of hundreds of logs in an inlet behind
Bonneville Dann wants to move the raft through shallows
without any rapid drop in the level of the pond that would
leave the logs high and dry on a mud flat. So it goes.
Seldom if ever would these constraints occur on the same
day, but one or two requests are ever present to complicate
the life of power schedulers. And they must he taken into
consideration when the schedulers arrange for discharges
of water to generate electricity.

The daily work of the Branch calls for special forecasts
. . . for the weather . . . for streamflows . . . and for elec-
trical loads. The three forecasts are closely related. Pre-
cipitation, of course, supplies the water that goes into the
streams and reservoirs; this flow must be carefully man-
aged for power and other purposes. Electrical loads fluctu-
ate according to outdoor temperatures, becoming heavy
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in winter because of house heating. The loads vary from
minute to minute and hour to hour, but as a rule the loads
follow a daily pattern with peak use in the morning and
evening.

After the forecasts are made and conditions known, the
Branch each day schedules power deliveries to nongen-
erating utilities and industries. The schedulers also set up
an hourly interchange of energy with utilities that do have
generating plants. After load requirements are established,
hourly schedules of generation are arranged with the Corps
of Engineers and the Bureau of Reclamation; each operates
its own plants on the river system.

Scheduling can become quite complex. For example,
there are a large number of interconnections among utili-
ties with simultaneous flows of power, and there are prob-
ably 50 interchange contracts. Some 145 customers take
power from BPA. Also, BPA wheels large blocks of power
over its grid for the utilities, and some utilities wheel
power over their hnes for BPA.

The purpose of the schedule is to obtain the greatest
benefit from the water in the Columbia and its tributaries,
project by project, as the flow passes downstream.

Part of the task of the Branch is to schedule sales and
exchanges over the Pacific Northwest-Pacific Southwest
Intertie.

And if the region should run short of power, as it did
during the January 1969 cold snap, the schedulers search
far and wide for sources outside the region which have
power to spare. If power is available, the schedulers may
arrange its purchase to make up deficits in the Northwest.

After the Branch completes the schedule for the follow-
ing day, the schedule is sent to BPA's dispatchers. They
man the center which controls electrical operations at the
Federal plants and on BPA's transmission network. The

dispatchers work in consort with the utilities. The schedule
guides electrical operations for the next 24 hours. How-
ever, it is still subject to revision for the Branch has a late
shift of schedulers who may forward changes to the dis-
patchers far into the evening. The following morning at
7 a.m. the whole intricate process starts all over again.

Daily power operations in the Northwest are based on
an annual operating plan. The development of this plan
begins each February when representatives of the major
utilities meet with personnel of the Branch in accordance
with a regional coordination agreement. The plan takes
shape within physical and contractual limits. Each of the
a6 signatories to the coordination agreement furnishes
data for its own system, and the members participate in a
study. The study group produces a preliminary plan for
the next year's operations, modifies it and then puts it in
final form. At best, the plan is an estimate. Each year's
plan goes into effect July As the year progresses and
more information becomes available on such things as
loads, streamflows, storage and plant maintenance, the
plan is modified to reflect actual conditions.

One of the primary goals of the plan is to refill reser-
voirs by the time the next operating year starts. The
amount of water that can be caught and held on the river
system is being substantially increased by the storage
dams being built under the treaty with Canada to develop
the Upper Columbia River. Canada has finished Duncan
(1.4 million acre-feet of storage) and Keenleyside, formerly
Arrow, (7.1 million acre-feet) and plans to complete Mica
(7 million acre-feet) in 1973. The United States is building
Libby Dam (5 million acre-feet) in Montana. This new
storage more than doubles the storage on the Columbia
and its tributaries.

Flood control, navigation, irrigation and other consump-
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Reclamation projects produce hydroelectric
power; supply water for municipalities,
industry and agriculture; provide storage
reservoirs and needed recreation areas.

tive uses, recreation, fisheries management and pollution
abatement generally take priority over plant production
in managing the river.

Before flood periods, reservoirs are usually drawn down
to provide storage capacity and generate power. This makes
space available to store spring freshets from snow-melt
in the mountains. The Corps of Engineers directs the
difficult maneuver of filling reservoirs. The Corps must
skim off the peaks of high flowsnot too soon or too
lateif the effort to control floods is to be fully effective.

Channel depths must be maintained for navigation, an-
other Corps responsibility. The lower river is plied by
ocean vessels and the mid-reaches by barges. Water comes
out of the river system for irrigation, principally through
Bureau of Reclamation pumps and canals, and is spread
over some 6 million acres of land.

Anadromous fish runs in the rivers may be protected
by controlling flows and even temperatures. Cold water
to cool the river in summer can be released from the depths
of the 150-mile-long reservoir behind Grand Coulee Dam.

For the recreationists, power operators try to avoid rapid
fluctuations in the river that might hamper water sports
or endanger fishermen. They also maintain sufficient flows
to dilute waste products in the river, which can be a
problem in the dog days of summer.

Sometimes these demands on the river may conflict, as
n late summer and autumn when low flows may be needed
for both power and irrigation. The cooperation and coor-
dination among the utilities and agencies have made it
possible to operate the power projects on the Columbia
efficiently and with maximum reliability. This is accom-
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plished despite the exigencies of plant maintenance prob-
lems, diverse ownerships, the weather, sales and ex-
changes c power, power flows, economic conflicts and
an inventory of projects that expands as new plants come
on the line.

But the rule of the river is changing. The. Northwest is
running out of sites where it is feasible to construct hy-
droeie=tric projects to produce additional power. The utili-
ties have begun to construct a series of thermal plants.
These plants will carry baseload, and the river will be
used more and more for peaking.

Management of the waters of the Pacific Northwest will
be no less import7o: as the power system changes from
a virtually all hydro system to a mixed hydro-thermal sys-
tem. The benefits to the people of the region will continue
to be the importan t factor to the men who schedule the
power.

Bureau of Reclarnafion

Building Oases
In -the Arid West

One of the most successful cooperative programs to
assure conservation and wise use of water resources in
arid areas is in its seventh decade. It is the multiple-
purpose water and related land resources development pro-
gram of the Bureau of Reclamation.
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This program has resulted in productive, irrigated oases
dotting the West, collectively larger than the combined
areas of Massachusetts and Connecticut.

Reclamation canals and aqueducts deliver nearly 600
billion gallons of water annually for municipalities and
industry, providing the water needs of a population in
excess of 13 million.

Some 269 Reclamation storage dams provide a total
reservoir capacity of over 133 million acre-feet. These
manmade lakes not only provide a dependable supply of
water during the hot western summers when many streams
are reduced to a trickle, but the storage reservoirs also
are utilized for flood control purposes, stemming the
destructive flow and pollution of muddy torrents from
heavy rains and melting snow.

Nearly one-fifth of the dams 49 are equipped with
hydroelectric generating equipment. The powerplants have
an installed generating capacity of more than 7 million
kilowatts, enough power to supply the residential energy
needs of two cities the size of Chicago. Power generated
by the Bureau of Reclamation has saved the burning of

billion barrels of oil, representing both conservation of
a depletable resource and a reduction in air pollution.
This source of clean, readily available power does not add
heat pollution to streams nor does it create problems of
waste disposal.

The Reclamation program also has contributed more
than zoo fishing lakes and recreation areas to the desert
West. Moreover, cold water releases from the Bui,_au's
stream-regulating reservoirs have created or improved
1,000 miles of trout fishing streams, collectively a new
trout stream" longer than the Ohio River.

Upland game birds thrive on irrigation project lands,
and migrating ducks and geese rest on Reclamation water-
ways.

Reclamation projects are a source of water-oriented rec-
reation for millions, with 367 million visitor-days of
use recorded since 1958. Bureau projects today provide
more than ii,000 miles of reservoir shoreline, most of it
accessible to the ganeral public. Available for recreation
use are 1.7 million acres of water surface and 3.8 million
acres of land.

The combination of Reclamation water and rich western
soil have produced harvests with a gross crop value now
nearing $30 billion. The acreage involved produces a large
portion of the Nation's high-value fruit, nuts, and other
non-surplus foods rich in vitamins and minerals, including
much of its winter vegetables. Livestock feed and forage
produced on project lands help sustain the western live-
stock industry which utilizes the public domain for sum-
mertime grazing. This saves literally millions of dollars
annually due to reduced costs for food, animal forage
and freight.

The Federal Reclamation program originally was de-
signed to meet the water needs of the arid West and to
create new farming opportunities and new communities.
It resulted from burgeoning interest in the West, e pled
with drought losses and economic failures which de
apparent the need for large and complex water develop-
ment projects. The support of a popular young President,
Theodore Roosevelt, helped ensure the establishment of a
Reclamation programa program President Roosevelt
considered a conservation "must" for his administration.

"It is as right for the National Government to make
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th_: streams and rivers of the arid region useful by engi-
neering works for water storage," RoMevelt told the
Congress in his first Annual Message, "as to make useful
the rivers and harbors of the humid region by engineering
works of another kind." His views prevailed and the
Reclamation program was enacted into law June 17, 1902.

Established as the Reclamation Service in the Geological
Survey, the new agency moved directly into planning and
developing water resources in several parts of the West,
essentially for irrigation. The first five pioneering projects,
all authorized in 1903, were the Salt River Project in Ari-
zona, the Truckee (now Newlands) Project in Nevada, the
Gunnison (now Uncompahgre) Project in Colorado, the
Sweetwater (now North Platte) Project in Wyoming and
Nebraska, and the Milk River Project in Montana, all
highly 's-accessful irrigation enterprises.

The Salt River Project was built to provide a dependable
supply of water for over 330,000 acres of land along the
Salt River, surrounding the city of Phoenix. Since the first
harvest in 1oo9, this project has produced crops with a
cumulative value of $2.2 billion (one of eight Reclamation
projects to top $1 billion in cumulative gross crop values),
or about Tao times greater than the total $zo million
Federal investment in phr,ical plant, property and equip-
ment. Federal income tax collections in this area since
1940 are estimated at $528 million.

The Central Valley Project, Reclamation's largest project
in terms of agricultural production, and second largest in
area, was launched during the depression years of the
2970's in California's 500-mile-long Central Valley. Now
at the half-way point in construction, the $2 billion project
will provide full irrigation water service to almost a half
million acres and supplemental water supplies to about
2.6 million acres of rich farming land. The Central Valley
Project has produced crops with a cumulative gross value
of $5.2 billion.

Hoover Dam one of the most beneficial engineering
structures ever built by manwas completed in 1936.
Later, the Bureau constructed the All-American Canal of
the Boulder Canyon Project to take water from the now
controlled Colorado River, across desert sand dunes to
the Imperial and Coachella Valleys. In those two tropical
California valleys, just north of the Mexican border, about
3oo,000 acres of fertile land are being irrigated today. This
project has produced crops with a cumulative value of
$3.4 billion. Morever, the entire river valley below Hoover
Damonce largely the lonely and inhospitable course of
one of the Nation's most erratic streamshas been de-
veloped for multiple use by man. In addition, enough water
for about io million people has been .diverted from the
river at Parker Dam, downstream from Hoover Dam, for
transport to Los Angeles and San Diego.

The early 1940's saw the completion of Grand Coulee
Dam on the Columbia River in Washington, another engi-
neering wonder and still the world's largest concrete
structure. This dam helped regulate the mighty Columbia
and made possible the beginning of a million-acre irrigation
development under the Columbia Basin Project. First crops
were produced on the project in 1948, and a half million
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(Left) A boat passes
under the Sanford
Darn River Outlet
Works. (Right) In
the winter, Flaming
Gorge Darn acquires
a different look.

acres are in production today. Cumulative gross crop
values have reached $730 million, along with extensive
additional multipurpose benefits. Other highly successful
irrigation projects have been established on Columbia
tributaries, especially the Snake River in Idaho.

One of the most challenging engineering projects under-
taken by the Bureau of Reclamation, the Colorado-Big
Thompson Project delivers water to 720,000 acres of
productive farmland in northern Colorado.

Major irrigatior, developments on Reclamation's largest
projectthe 10-State Missouri River Basin (Pick-Sloan)
Projectare being extended in the Upper Plains area.
Water from Corps of Engineers-built flood control reser-
voirs on the river's main stem will be utilized to irrigate
large areas in North and South Dakota under Reclamation's
Garrison Diversion and Oahe Units, both recently author-
ized by the Congress.

Construction is underway on the initial phase of the
Garrison Diversion unit. It will provide water for irriga-
tion of about 250,000 acres of land, a water supply for 14
towns and cities and four industrial areas, 36 major fish
and wildlife conservation areas, and recreation develop-
ment at nine major impoundments.

Similar multipurpose values will be found in the Oahe
Unit development in South Dakota, which will provide
for irrigation of 190,000 acres, water supply for 17 munici-
palities, 18 habitat fish and wildlife areas, and recreation
areas at four reservoirs.

Another basinwide development is underway in the
five-State Upper Basin of the Colorado River. Authorized
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in 1956 with President Eisenhower's support, the $1.7
billion Colorado River Storage Project seeks to help the
States of Arizona, Colorado, New Mexico, Utah and
Wyoming utilize their compact-allocated share of water in
the Colorado River. Storage units on the major tributarie
have been largely completed for stream regulation and
generation of hydroelectric power and construction is ad-
vancing on -participating projects" to convey water to
farms and communities.

Initially, Reclamation projects were single-purpose irri-
gation developments. However, in 1956, the first year data
were compiled on municipal and industrial water deliveries
from bi...eau projects, 2 5 projects delivered 53.9 billion
gallons of water to help meet the requirements of 1.1
million people. By 1968, the number of projects delivering
water for municipal and industrial uses had risen to 58,
with total deliveries of 618.8 billion gallons of water (a 10-
fold increase) to help meet the requirements of 14 million
people.

Moreover, the present decade has seen Reclamation
projects planned and constructed exclusively for munici-
pal and industrial water supply.

Largest municipal water supply project is the Canadian
River Project in Texas, which became operational in 1967.
This project includes a 1.3 million acre-foot reservoir (Lake
Meredith behind Sanford Darn in the Texas Panhandle),
and a 323-mile pipeline system to deliver water to ai cities
and towns in the Panhandle.

Much of the natural precipitation in the West occurs
in the wintertime in the form of snow, which accumulates
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in deep snowpacks on higher mountains, often described
as "humid islands in the desert." To store and utilize the
spring snowmelt, which can convert nearly dry or inter-
mittent streams into flooding torrents, it is necessary to
impound the snowmelt runoff in reservoirs where its
release can be regulated to meet the needs of man and
animals living downstream.

Shortly after embarking on its program of reservoir
construction to store water, Reclamation officials con-
cluded that it made good economic sense to produce hydro-
electric power from the water as it was released through
the dam, and to utilize the power for low-cost irrigation
water pumping and to meet other project needs.

Hydropower facilities were incorporated in the Theodore
Roosevelt Dam on Arizona's Salt River, completed in 1911
and still the world's largest masonry dam. Power and
water from thi5 Salt River Project and satellite develop-
ments have played a key role in the amazing population
growth and industrial expansion in the Phoenix area.

Power generating facilities also were incorporated in
Hoover and Grand Coulee Dams, built during the 1930's.
Both were made self-liquidating projects by the use of
power revenues, and both made tremendous contributions
to economic growth of their respective regions.

The Bureau of Reclamation currently is engaged in
adding six 600,000-kilowatt generating units, the largest
in the world, to the Grand Coulee plant. This will increase
Grand Coulee's capacity to 5.9 million kilowatts. Provi
sions are being made for installation of yet 6 more gen-
erators of the same size, when authorized by Congress,
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which, if completed, will result in a plant generating
capacity of o.5 million kilowatts, larger than any existing
generating plant in the world today.

The Bureau is conducting its first environmental study
to assure that the new powerplant and other features of
the project fit harmoniously into the Columbia River
environment.

Early Reclamation reservoirs were built with no thought
of recreational use, and no cost-sharing allocation of con-
struction costs for this purpose was made for many years.
In fact, no general statutory authorization for construction
of recreational facilities was given by Congress until 1965.
However, local fishermen and duck hunters have utilized
the manmade lakes since the program began, and with the
advent of the outboard motorboat, reservoirs in the desert
and mountain playgrounds have become prime recreational
attractions. Today, every project is planned with consider-
ation of what can be done to preserve and to enhance
recreation opportunities at these manmade waterways as an
important project function.

The recreational potentialities of Lake Meadthe 115-
mile lake which backs up behind Hoover Damwas rec-
ognized early. In 1936, under an agreement between the
Bureau and the Nationai Park Service, the Lake Mead play-
ground became our first national recreation area. Since
then, Lake Mead has drawn 651/2 million visitors, making
it the most heavily visited as well as the largest national
recreation area in the National Park System. A new tourist
record was set in 1968 with 4.8 million visitors, a 15 per-
cent increase over the preceding annual record in 1967.
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(Left) Many recreation
areas have been created
by Reclamation projects.
Whiskeytown Lake, in
California, is one
such area. (Right) Cloud-
seeding, undertaken
as part of "Project
Skywater," will produce
valuable data on weather
modification techniques.

In the vicinity of Grand Coulee Dam in Washington,
more than ioo,000 acres of water surface and land are
open to public recreation.

Lake Powell, with its shoreline of 1,900 miles, has
gained an international reputation as a fjord-like jewel
of a lake in colorful sandstone desert country. glue Mesa
Reservoir in the Colorado Rockies is the largest lake in
Colorado. San Luis Reservoir is the largest lake in Cali-
fornia's Sar. Ioaquin Valley. Lake Meredith, near Sanford,
Texas, is the largest body of water in the Texas Panhandle.

The initial phase of the Garrison Diversion Unit in
North Dakota provides for the acquisition and development
of 147,000 acres of land for fish and wildlife purposes.
This area is on the Nation's most heavily used waterfowl
flyway. It is probably the largest single Federal "pothole
restoration" project outside the regular waterfowl restora-
tion program.

Trout fishing streams of "Blue Ribbon" quality have
been developed in recent years below the Bureau of Recla-
mation's Flaming Gorge, Glen Canyon and Yellowtail
DP rns. Previously, these stretches of the three streams
involved were largely unproductive as fisheries.

During the past six decades, 17 currently operating
national wildlife refuges, comprising a grand total of
242,000 acres, have been established on Reclamation land
and acquired acreages.

Reclamation engineers have collaborated with the Bureau
of Sport Fisheries and Wildlife in the design of fishery
habitat innovations, such as multi-level outlets in dams for
temperature-controlled fishery releases, barriers for mine



drainage and salt flows toxic to fish, directional louvers
to guide fish, and a unique spawning bed cleaner for a
large canal that will accommodate spawning of salmon.

The Federal-State-local efforts to provide an adequate
water supply for a burgeoning population in the arid West
during the past two-thirds of a century have been remark-
able. Water shortagesaside from the widespread droughts
of the 1930'shave been essentially local and temporary.

But the water problem still exists; the West still remains
the Nation's No. i water supply problem area. After a
three-year study in the late 1950's, the Senate Select Com-
mittee on National Water Resources reported that full
development of all available water resources in five of the
22 water resource regions of the country--all in the West
will be required by 1980 or earlier if projected increases
in population and economic activity are to be achieved.
Three other regions will be added to this list by the year
z000 two of them in the West.

Detailed water supply surveys are going forward in the
major river basins. Reconnaissance studies have shown
that vast new water supplieseach equal to half the
annual flow of the Colorado Riverare needed in the
near future in the Colorado River Basin and in the Upper
Plains area of Texas and New Mexico. Significantly, the
Colorado River itself is one of the most over-committed
rivers in the Nation, if not the world. Today, virtually
none of its natural flow reaches the Gulf of California
it is all consumed or committed to long-term storage
upstream.

Since the end of World War II, the Bureau of Reclama-
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tion has been engaged in its greatest construction program
In history. During this quarter of a century, the agency
has been advanced roughly $4.6 billionabout 82 per-
cent of the total Reclamation appropriations for con-,
struction since the program was initiated in 1902.

In addition, the Bureau has received appropriations
averaging about $15 million annually for project investi-
gations and advance planning since World War II.

This planning pushgreatest in history for the agency
has resulted in a backlog of nearly $8 billion in project
plans for future developments.

In addition to ti-Ise extensive planning activities, the
Bureau of Reclamation also is trying to do something about
the weather in the arid West. Since 1962, the agency has
been engavd in an Atmospheric Water Resources Pro-
gram with the general objective of developing and adapt-
ing cloud-seeding techniques for augmenting streamflow
and soil moisture.

Dubbed "Project Skywater," this program started witI
an initial appropriation of $1oo,000 in fiscal 1962 and
accelerated to an annual level of over $5 million by fiscal
year 1970. Under the program, 26 research organizations,
colleges and universities, and other State and Federal Gov-
ernment agencies are carrying out research contracts in
both East and West. Two major research efforts are in
the pilot project stage. One involves winter storms in the
Rocky Mountains and the other concentrates on summer
storms in the Great Plains. Each pilot program will test
a different system and, by the end of a four or five year
period, each will have demonstrated the efficiency of that
particular technology in providing additional useful water.
Successful pilot projects will provide answers for decision-
making and may lead to operational programs.

These efforts in the arid West, where water has been
found to be more valuable than gold, bear out the evalu-
ation by the eminent jurist, Justice Oliver Wendell Holmes.
"A river," he wrote, "15 more than an amenity; it is a
treasure." The Bureau of Reclamation is helping the West
develop its liquid "treasure."

Other Interior Agencies
Provide Vital Power

Southeastern Power Administration

Nature has favored the Southeast with an adequate
supply of water, and reservoir development by the U.S.
Army Corps of Engineers has provided a significant hydro-
electric power resource which 15 marketed by the South-
eastern Power Administration.

These developments are located in the Roanoke, Sa-
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vannah, Appalachicola, Alabama, and Cumberland R.'iver
basins. The total capacity of present installations is over
1.8 million kilowatts in 15 plants, and six additional
plants with over 850,000 kilowatts are under construction.
Five more authorized projects will probably add about a
million kilowatts. Southeastern takes an active part in
planning these projects.

Although none of these projects is considered primarily
a power project, power revenues will repay nearly two-
thirds of the aggregate project investment. Purposes served
other than power production include flood control, navi-
gation, water quality control and municipal water supply;
many people who live within driving distance of the
projects view fishing and other water-based recreation as
the most important reasons for the projects' existence.

During the past year, agreement was reached between
the Government, represented by Southeastern and the
Corps of Engineers, and the Duke Power Company to
accomplish the initial filling of Duke's Keowee-Toxaway
reservoirs, with protection for the Government's down-
stream Savannah River reservoirs, and for control of
future operation of all the reservoirs.

Southwestern Power Administration

outhwestern Power Administration, with headquarters
in Tulsa, Oklahoma, markets hydroelectric power and
energy generated at Federal multiple-purpose reservoir
projects in the Southwest. SPA has marketing authoriza-
tion for 23 hydroelectric plants, 15 of which are in com-
mercial operation, with eight under construction. Installed
capacity of the 15 hydroelectric stations in operation is
1.4 million kilowatts; the projects under construction will
have 706,000 kilowatts of installed capacity, with con-
strUction schedules calling for completion of the last of
these projects by June 1977.

SPA, as the power marketing agent for Federal multiple-
purpose projects which include hydropower, schedules
water releases through the turbines. Cooperation is main-
tained with other Federal agencies and with State agencies
in the operation of these reservoirs in order to obtain the
optimum use of the resources for various functions.- Since
all water use functions are not compatible, close coordina-
tion is required to insure an operation satisfactory to all
agencies.

The Administration reviews reports of all water re-
source development agencies in the area and comments on
the potential effects on hydroelectric projects.

Alaska Power Administration

Te Alaska Power Admi,iftration (APA) was created
June 16, 1967, to promote we development and utilization
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of water, power and related natural resources of Alaska.
APA serves as the lead agency, together with 30 State

and Federal agencies, in planning the Alaska water study,
under the Water Resources Planning Act of 1965. This
comprehensive plan will seek solutions to existing water
problems and will determine how to avoid problems in
the future.

On December 19,1968, the governments of Canada and
the United States signed and exchanged notes for a joint
international study of the upper Yukon River to produce
power to develop the immense mineral resources of the
area.

In addition to conducting water and power studies, APA
operates the 30,000 kilowatt Eklutna hydro project and
will operate and market the power from the Snettisham
project when it is completed.

Other Facets of the
Interior Water Picture

Office of Coal Resea ch

Te Office of Coal Research (OCR) is studying new
methods of electric power generation which would use
little or no water. This would make possible the construc-
tion of power generating plants in arid areas and avoid
thermal water pollution in other areas. The magnetohydro-
dynamic (MHD) concept, under preliminary investigation
by the Office, offers these potentials and freedom from
air pollution. Moreover, since this method of converting
coal to electric power is more efficient than use of the best
conventional boiler-generator powerplants, it could extend
the life of remaining coal reserves.

An independent engineering organization is evaluating
the performance of an OCR-operated pilot plant which
used coal for sewage treatment. The pilot plant was at-
tached to the Municipal Sewage System of Cleveland,
Ohio, and was designed to test the use of coal in remov-
ing phosphates, detergents, solids and color. The eco-
nomics of this process are also being studied.

Several OCR projects for conversion of coal to liquid
fuels and pipeline gas have attained sufficient progress
toward competitive costs to warrant entering the pilot
plant stage. A pilot plant is under construction in Prince-
ton, New Jeriey, for conversion of coal to liquid refinery
stock. Other pilot plants are under construction for pro-
duction of pipeline quality gas from bituminous coal in
Chicago, Illinois, and from lignite in Rapid City, South
Dakota.

OCR also is developing more efficient coal-mining sys-
tems through application of computer technology to mine
design; these systems have already had an impact on coal
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Office of Oil and Gas

he commonplace that and water do not mix" takes
little account of just how extensive is the petroleum indus-
try's concern with water. The Nation's oil wells, for
example, produce three barrels of salt water for every
barrel of oil, that is brought to the surfacea million
barrels of brine every hour of every day. These brines
must be disposed of so that they do not contaminate fresh-
water sources, and this is done chiefly by returning them
to porous strata far below the lowest fresh-water aquifer.
Water pumped into old, depleted oil reservoirs gives them
new life, and enables the recovery of millions of barrels
of oil that would otherwise be lost.

Oil refineries are among the Nation's largest industrial
users of water. Most of the water withdrawn by refineries
is not consumed and must be returned to the strearrdlow
in suitable condition for the next use. The necessity for
conducting offshore oil operations in such a way as to
avoid contaminating the surrounding waters was made
dramatically clear by the events in the Santa Barbara
Channel early in 1969 and Gulf of Mexico. in 1970.

In. its role as the principal channel of communication
between the Federal Government and the petroleum indus-
try, and as liaison office with various State conservation
agencies through the Interstate Oil Compact Commission,
the Office of Oil and Gas strongly supports measures
aimed at conserving and protecting our water resources.

Office of Minerals and Solid Fuels

Te Office of Minerals and Solid Fuels is responsible for
developing plans and programs to assure adequate supplies
of minerals and solid fuels to meet the needs of the
Nation in a defense emergency.

The production of minerals and solid fuels is dependent
on large quantities of water for such processes as clean-
ing, screening, classification, flotation and leaching. Water
of inferior quality may be satisfactory for some of these
operations, but higher quality water is required fdr use
in such processes as flotation and leaching where impuri-
ties must be at a minimum.

Through research and other programs on water conser-
vation and pollution being conducted by other Bureaus
and offices of the Department, these industries will be
able to make better use of water resources in the future.

Job Corps

The io Civilian Conservation Centers operated by the
Bureau of Indian Affairs, Bureau of Reclamation, Bureau
of Sport Fisheries and Wildlife, and the National Park
Service in io States are engaged in hundreds of work
projects to develop and rehabilitate the Nation's natural
resources and water recreational sites.

In an effort to meet the demands of a growing popula-
tion and their requirements for leisure time recreation
activities, Job Corps trainees have built fish ponds, fish
control dikes, boat ramps, access roads, shore patrol roads,
parking facilities, trailer pads, docks, piers, picnic areas
and comfort stations. Each work project, including recre-
ational sites, increases the Nation's public facilities, while
providing on-the-job training for disadvantaged youth.
Under the guidance of skillful vocational leaders, Job
Corpsmen learn to operate modern construction equipment
and to use building materials. Thus, through one inte-
grated program, the natural and loiman resources of the
Nation are conserved and strengthened.

Selection and approval of water recreational sites are
based on four criteria: acquisition of worthwhile work
skills by Corpsmen; preservation of the natural beauty
of the surrounding area; accessibility to the general public;
and benefits from the facility for future generations of
Americans.

Science Adviser

Ttie Science Adviser is the member of the Secretary's
immediate staff who seeks ways in which various water-
related programs of the Department can be mutually rein-
forcing and provides direct advice to the Secretary on the
Department's overall responsibilities and interests in the
water management field.

The Science Adviser is the Departm nt's representative
on the Federal Council for Science and Technology.
Through this Council and its several committees, the
Science Adviser helps coordinate Interior's research and
development work with that of other Federal agencies.
This means Interior bureaus and offices plan and carry
out their scientific and engineering research on water with
full knowledge of how their work interrelates with that
of other Federal agencies.

Interior's concern for natural resources requires that
the Department look beyond the Nation's immediate needs
for construction materials, minerals, fuels, recreation areas,
and food and water and anticipate how present develop-
ment may affect future availability of these resources and
the Nation's ecology.

For a quarter century, the Department of Interior has
been assisting foreign countries in the investigation and
development of their natural resources. Much work has
been done through the Agency for International Develop-
ment (AID) and its predecessor organizations. But in
recent years, there has been a growing emphasis on bi-
lateral agreements for cooperation rather than aid. The
Office of the Science Adviser has participated in coopera-
tive programs for natural resource development and utili-
zation with Japan, Germany, Australia, the Republic of
China in Taiwan and France.

Through these bilateral programs, Cne United States is
sharing in mutually beneficial studies of problems common
to both parties of the agreement.
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"We labor long and earnestly for peace,
because war threatens the survival of man it

is time we labored with equal passion to defend
our environment. A polluted stream

can be as lethal as a bullet."

SENATOR ALAN BIBLE
NEVADA
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American Samoa

Office of Territories

Solving a Variety of
Water Resource Problems

VInGIN I5LAND5. The Virgin Islands are surrounded by
some of the most beautiful water in the world; water,
one of the Islands most significant multi-use resources, is

also the source of serious problems. These problems have
been intensified by the phenomenal population growth
of the Islands in the last decade.

At the present time, small portions of the two major
islands of St. Thomas and St. Croix are served by public
sewage systems. Those systems which exist are generally
outdated, inadequate and inefficient. The Islands are now
participating, however, in rapidly expanding Federal pro-
grams for water and waste water treatment, and the Virgin
Islands government has engaged the services of a leading
sanitary engineering firm to submit studies and engineer-
ing plans designed to combat the problem. Under the
proposed schedule, all facilities necessary to abate existing
and projected coastal water pollution will be completed by
1972.

The government of the Virgin Islands, hosted a three-
day Conference on Caribbean Development in November
1968. The theme of the conference was New WaterKey
to the Future of the Caribbean. The conference was chaired
by the Director of the College of the Virgin Islands' Carib-
bean Research Institute. Officials throughout the West
Indies were in attendance.

The Caribbean Research Institute has prepared a com-
prehensive water resources research program, studying
problems of ground water, rainfall, in-shore and harbor
pollution, beach stability, thermal pollution and shallow-
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water oceanology in areas surrounding the Virgin islands.
It was stressed at the November meeting that a research
facility, or -water laboratory" designed to provide all
basic data to government officials, scientists, engineers,
developers and landscape architects is a vital necessity in
these rapidly expanding islands.

The government of the Virgin Islands is also taking
concrete action to establish a meaningful program for
conservation in the broadest sense of that word. A Depart-
ment of Conservation and Cultural Affairs has been created
which brings together formerly scattered bureaus con-
cerned with environmental problems for the purpose of
better coordination.

Thus, we see in the Virgin islands the beginnings of a
newly revitalized program of conservation incorporating
an awareness of the immediacy of certain needs and the
desire to act now to solve the potential problems of the
future.

AM During the wet season of the year. July through
November, the numerous streams in the southern part of
Guam carry hundreds of millions of gallons of fresh water
each day into the ocean. In the dry season, however,
especially during the months of March, April and May,
these flows total less than ix/ million gallons per day (gpd).
The low flows are of major concern to the economic devel-
opment of a safe and sure domestic water supply.

Projection of the available growth of Guam's popula-
tion through the year 2000 indicates that the civilian sector
of the island will reach about 200,000. The daily water
supply requirement to satisfy this number is estimated to
be 21.5 million gallons. Of this quantity, iz million gpd
may be expected from ground water sources, i.e., wells
drilled in the northern and central areas of Guam. The
remaining quantity of water must, therefore, be obtained
from surface and spring flows.
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Great Lameshur Bay on
the south side of
St. John Island, U.S.
Virgin Islands is the
site of Tektite II.
The Tektite program
has been described as
the most ambitious
undefwater.research
effort ever undertaken.

The minimum dry weather flows and production of 9.5
million gpd, coupled with the 12 million gpd well supply
is sufficient to meet demands through the year 2000. At

that time, brackish or salt-water conversion and possibly
waste-water recovery may be economically feasible.

Chemical and bacteriological samples were taken to
determine the condition of streams and springs at periods
of near normal flow, as well as periods of low flow. The
chemical analyses of each stream or spring tested met the
U.S. Public Health Service Drinking Water Standards of
1962.

The bacteriological analyses showed that during the
January testing, the pollution of the streams increased as
the flows proceeded downstream. This has been attributed
to runoff from the adjacent pasture lands along the lower
reaches of the river basins.

AMERICAN SAMOA. The government of American Samoa
has launched a five-year water program to shift from
reliance on surface water to what the U.S. Geological
Survey says is a dependable amount of high quality under-
ground water. The aim is to provide potable water to
3,800 '..iouseholds on five of seven islands. Involved are
76 square miles of land separated by 6o miles of ocean.
Ninety percent of the families live on the island of Tuluila.
These 3,400 families live in approximately 5o villages
which eventually will be connected by 6o miles of pipe.

Throughout the years, American Samoans have obtained

water from open streams and springs; however, droughts

frequently have resulted in dry stream beds. Natural stor-
age areas are not available on the surface because the
volcanic soil absorbs the water before it can reach village
catchments. Some villages have dug shallow wells, but

the water is brackish and not potable.
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In May 1969, Secretary
Hickel undertook a
fact-finding mission

to the Trust Territory.

The Geological Survey has been engaged with the gov-
ernment of American Samoa in a joint potable water
program for several years. It has been determined that

the best quality and greatest quantity of water lies under

a one-mile-square area at the western end of Tutuila. The
Geological Survey estimates that this basin holds 400
million gallons of pure water and that it could replenish
itself rapidly. As the pipeline is placed, sites will be
selected along its course for supplemental wells. The

existing surface reservoirs will be retained as a back-up

for the underground storage system.

TRUST TERRITORY Or THE PACIFJC ISLANDS. The more than

2,100 tropical islands of the Marshall, Mariana and Caro-

line groups, in the western Pacific, are held in trust by

the United States for the United Nations. In May 1969,

Secretary Hickel undertook a fact-finding mission to the
Trust Territory on behalf of President Nixon, to help the

new Administration develop pidicies leading toward more
self-government for the 94,000 islanders and toward an
economic structure that will meet their needs.

He assured the people of these Micronesian islands that

they would be brought into planning and decision-making

as full participants; that improvements would be made in

job opportunities and pay, in the judicial and educational

systems, in removal of tariff barriers and travel restric-
tions, and in public works which attract investment capital

and income.
He also promised that Micronesia's limited natural re-

sources would receive priority attention, including devel-

opment and use of the ocean resources around the Trust
Territory's islands; and that land will not be taken from
Micronesians for any Government purpose without full
discussion and adequate compensation.

It may seem strange that a territory which has 3 million
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square miles of ocean and in which island rainfalls often
are measured in hundreds of inches per year, suffers
water shortages. But the Trust Territory of the Pacific
Islands is a seasonal paradox where generous rains fall
for half a year and water rationing is the rule the remain-
ing months.

Micronesia's efforts for wise water management include
the age-old, widespread methods of collecting raindrops
from palm branches and roofs of shelters as well as the
zoth century concept of desalination of sea water. The
latter, a high-cost reality on Kwajalein, is the last resort
for this densely populated island.

In each of the six districts in the Territory, solutions are
being sought to provide water for the future. A carefully
engineered concept of water catchment is taking shape
at Majuro Atoll in the Marsha Ils District. This ring of
low-lying islands, now wholly dependent on roof catch-
ment and a few small wells to meet domestic water needs,
is home for about 6,000 persons as well as the first air
stop from Hawaii into the Trust Territory. Population is
expected to double in the next io years and to increase
more gradually thereafter.

A salt-water flush system and a sewerage system with
treatment plants have been coupled with fresh-water
distribution, making a total master-planned facility.

Only a small project? Yes, when compared with many
other water developments. Yet it is a long stride toward
meeting the domestic needs of 0 growing island com-
munity. Other Trust Territory districts also are combin-
ing ingenuity and engineering for their own and future
genera tions.

Bureau of Indian Affairs

WaterBasic to thp
Indian's Way of Lite

herever the rivers run in America, and wherever the
lakes rise, we find traces of settlements of the aborigines
of this confinentplain evidence that Indian life was
shaped and directed by the natural waterways.

Caches of arrowheads and other tools used by the tribal
groups of the eastern seaboard have been uncovered along
the banks of streams or close to the shores of ponds and
lakes, the locations most favorable to human settlement.
The strange, domed mounds of the Mandans are scattered
along the route of the Mississippi River and its tributaries,
from Louisiana to the northern Plains. Traces of ancient
pueblos, long deserted, are found in the Lower Plateau
country of the Southwest near an area of dry river bed--
evidence that a civilization thrived and then came to an
end in cycle with the water supply. Residents of other
southwestern Indian groups learned to redirect the flow of
water, and highly sophisticated native irrigation systems
were developed along the Gila River in Arizona.
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For all the peoples of earlier eons, water was life. For
Indians today, as for other Americans, the availability of
water is not only a determinant of basic life patterns, it
is the fount of civilization's progress.

It is neither exaggeration nor over-simplification to say
that among the most important obstacles to the economic
progress of contemporary Indian communities has been
underdevelopment of their water resources.

Indian lands represent more than two percent of the
total land arta of the United States. (This figure does not
include vast sections of Alaska that are used and claimed
by the Eskimos, Aleuts and Indians, an issue that has
been awaiting Congressional solution since the Alaska
Purchase and has been further complicated by the State's
own claims to lands.)

A major portion of the Indian lands is held in trust
by the Secretary of the Interior. The trust responsibility
derives from treaties and similar agreements between
various tribes and the Federal Government during the loth
century. In general, the trust lands are found west of the
Mississippi River, although Federal responsibility is also
exercised over Florida Seminole and North Carolina Chero-
kee holdings.

Plenary power under the commerce clause of the Con-
stitution resides with the Congress to effectuate the trust
relationship between the United States and the American
Indians, The unique relationship between Indians and the
Government recognizes a kind of domestic quasi-
sovereignty on the part of the Indian tribes, a remnant
of the sovereign status accorded them by England during
the Coloidal period and by the early American Republic.

Because of its trust relationship to Indian lands, the
Federal Government sometimes finds itself playing the
dual role of advocate and adversary in matters affecting
development of Indian resources. Indian lands are private
rather than public holdings. However, they are often
contiguous to public lands, and topographically related to
public lands. The administration of public lands and the
administration of Indian lands may sometimes result in
conflicts of interest.

The conflict is nowhere more evident than in the matter
of water resources development. Indians hold rights t
the use of water in the streams and lakes that arise
upon, border, traverse or underlie their reservations. This
right deriVes from a 1908 Supreme Court decision com-
monly known as the Winters Case Doctrine in which the
court held that the reservation of land for Indian use
also included the reservation of. water rights.,

The Department Of the Interior, as caretaker of Indian
lands and public 'lands, is sometimes confronted with
conflicting claims for water by Indians and by Govern-
ment agencies concerned with reclamation projects, admin-
istration of grazing districts, wildlife and conservation
programs, and recreational developments.

Economic development of American Indian reservation
in Western States has been curtailed by actions that
defer Indian water-use rights or which place insufficient
emphasis on water development in connection with overall
economic development efforts.



Some small bands of Indians in southern California
instituted suit against the Government on the grounds
it failed to develop their water resources adequately. The
Indian contention is that insufficient Federal effort was
exerted to prevent the water from being usurped by non-
Indian users.

The Navajo lands are a prime example of the need for
massive water development. Overgrazing during the early
part of this century turned vast acreages into windblown
sand lands. Conservation practices, instituted after the
damage had been done, are resulting in a slow revival of
the lands. Meanwhile, a cycle of poverty has engulfed
the sheepherding population. The tradition of herding
took hold a century ago when the United States gave the
tribe flocks of sheep to encourage the pastoral way of life.
Three ckcades ago, because of the damage to the land,
the Government ordered the slaughter of thousands of
head, in a putting-out-the-fire manner of attacking the
problem.

Congress in 1962 authorized the Navajo-Indian Irriga-
tion Project, designed to reclaim more than ilo,000 acres
for agriculture. A segment of the regional San Juan-
Chama Project, the Navajo Indian Irrigation Project was

Water resources
development has
been a major factor
in determining the
well-being of the
American Indian.

to have been completed within a decade. However, cut-
backs in funding leave the project only 17 percent com-
pleted this year. For the fiscal year 1969, the total appro-
priation was $3.5 million, barely enough to keep project
construction alive. It had been estimated that some 6,000
Navajos would be employed on the project and its related
industries when completed, with about 25,000 or more
indirectly benefiting. This would mean that about 25
percent of the entire Navajo population would feel the
economic impact of the project. In anticipation of the
need for technical training, the Navajo tribe has already
instituted an agricultural demonstration project as part of
its new community college. One electronics industry re-
cently located in the town of Shiprock, attracted in part
by the long-mnge promise of the water development
project, but the delay in water development has slowed
community growth below the hoped-for rate. Housing,
recreation and service industries now lag behind the de-
mand created by the influx of 1,000 Navajo work&s to
the industry.

As competition for water in the West intensifies, Indian
water supplies are increasingly affected. A recent example
is the widely publicized controversy over the lowering of
the waters of Pyramid Lake, Nevada. A Nevada-California
interstate compact, as presently outlined, would allocate

waters from the Truckee River which feeds Pyramid Lake
in the heartland of Paiute country. The gray-green waters
of the lake are part of the remains of prehistoric Lake
Lahontan which once inundated much of western Nevada.
In more recent times, the lake provided Indians and sports-
men abundant catches of cutthroat trout. Irrigation and
power diversions from the Truckee have caused the level
of Pyramid Lake to drop, and natural evaporation has
further depleted the lake. The controversial compact bases
further diversion from the Truckee on anticipated future
needs for water. The Indians claim the terms of the com-
pact would impinge on their rights in the Truckee.

On March 19, 1969, Secretary of the Interior Walter J.
Hickel announced his opposition to the interstate com-
pact as worded. He commented that it would limit
Federal Government efforts to provide high quality, un-
polluted water in the area and also would hinder the
Government in its trustee services to the Indians. Secre-
tary Hickel said, "Utmost consideration should be given
the future of Pyramid Lake as being the rightful home
and fishing grounds of the.impoverished Indian tribe and
as a highly valuable economic asset to it, resulting from
recreational development of the area.'

In an effort to resolve the controversy, Secretary Hickel
met with the Governors of California and Nevada July 7,
1969, and an agreement was reached that before the inter-
state compact is submitted to Congress, the Department
of the Interior and the States will negotiate a further
agreement providing, without litigation, an amount of
water to Pyramid Lake which should result in stabilization
of the water level. The lake apparently cannot be stabilized
at its present level because of natural evaporation; but
sufficient water can be committed to provide stabilization
at a level which will allow salinity to remain at an accept-
able percentage, permit economic development and pre-
serve the lake as a great recreational resource. Secretary
Hickel also appointed task forces in the field and in
Washington to investigate means and methods of prudent-
ly developing the waters involved.

Other interstate water development plans have also
presented problems regarding Indian rights. For example,
the Colorado River development proposals, which involve
Federal and interstate cooperation, have a direct impact on
Indian rights and offer tremendous potential for recrea-
tional and commercial development for the Fort Mohave,
Chemuhuevi, Colorado River and Fort Yuma reservations.
All of them occupy lands along the river where it forms
the boundary between California and Arizona. The
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changing course of the river over a century or more and
the resulting lawsuits between the two States over land
and water rights have complicate0 the position of the
Indian tribes.

Still another water usage problem confronting the Sec-
retary concerns the Indians, Eskimos and Aleuts of Alaska.
Water and water-related resources play a major part in
the Native economy. Hundreds of villages are scattered
throughout the myriad islands and along the profusion
of inland waterways and lakes of the 49th State.

Alaska Natives, many of whom live at the subsistence
level, look to the rivers for transportation and for fishing,
and to the coastal waters and inlets for sealing and
whaling. The walrus, the whale, the seal and fish are to
the Alaskan Natives what the prairie chicken and the
buffalo once were to the Indians of the northern Plains.

Flooding and erosion are common hazards to villages
in Alaska and deter an easy transition to a technologically
oriented economy. Health problems caused by water are
also part of the lifeway; potable water supplies are always
scarce, and sewage disposal systems are difficult and costly
to construct Lacause of permafrost.

Too few Natives are trained in modern technologies that
would enable them to contribute to the economic progress
of their community. As a result, opportunities to make
better use of water and water-related resources are often
lost. For example, Natives cannot compete on the seas
with the Japanese and Russians. Fleets of fishing vessels
from those countries, accompanied by modern floating
cannery and freezer ships, are frequent visitors off Alaska's
coast, where they engage in deep sea fishing and on-the-
scene processing operations.

Alaska's problems are unique and cannot be equated
with water problems affecting Indians in other States.
Yet it would be unrealistic to generalize with respect to
the needs facing the zoo or more Indian areas in the
"lower 48" States. Problems differ according to geography
and topography. Economic development, including water
resources development, requires individualized approaches
to suit the peculiar requirements of each region. Drainage
and flood control, to manage excesses of water, are of
major concern in some areas; aridity is the basic problem
in other places.

Despite legal, financial and natural obstacles to economic
development of Indian water resources, much noteworthy
progress has been made by the Federal Government in the
discharge of its trust responsibility.

Somewhat less than half the total irrigable lands
within reservations have been developed; thus far, 916,000
acres are under irrigation. Irrigation water has contributed
to an increase in the value of crops produced on Indian
lands. In 1968, $11z million was grossed from irrigation
agriculture and ranching, as compared with $67 million in
1960. However, much of the irrigated land is leased to non-
Indian operators, so that returns to Indians are far below
these figures. The Bureau of Indian Affairs constructs
and maintains the majority of the Indian irrigation proj-
ects, although major engineering undertakings are per-
formed by the Bureau of Reclamation with funds assigned
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from the BIA. (A 50 percent budget cut for construc-
tionfrom nearly $11 million in 1967 to less than $6
million in 1969has sharply curtailed current irrigation
improvements.)

Community water supplies and sewage disposal and
treatment systems are being funded more adequately than
they were a few years ago. Grants and loans 'are 'newly
available to Indian communities through such sources as
the Economic Development Administration and the De-
partment of Housing and Urban Development, The lo,000
or so homes already built or planned under low-cost
housing aid programs, receive sewage and water systems
through the Indian Health Service of the U.S. Public
Health Service, and BIA school construction and expan-
sion is planned with adequate provision for water. More-
over, Indian communities are being incorporated into
pollution control plans involving the surrounding non-
Indian communities.

Many of the Indian areas offer potential for commercial
recreation development. In this connection, the Bureau
of Indian Affairs is aided by sister agencies within the
Department of the Interior in helping Indians build lakes,
create wildlife refuges, stock ponds and streams, and
develop parklands and outdoor recreation projects.

At the same time, Indian tribes themselves are investing
income from other resources (forests and minerals) in
tourist-oriented enterprises utilizing their water resources.
One of the most ambitious and successful Indian-owned
undertakings is Kah-Nee-Ta, a mineral springs resort on
the Warm Springs Reservation_ in Ozegon. Among the
least developed areas, although potentially one of the
Most attractive, is the Havasupai Canyon, where a spec-
tacular perpendicular waterfall .eand a winding canyon
stream are the rewards for a long and treacherous journey
down from the canyon's rim.

At least one tribe, the Lummis of western Washington,
has become interested in some aspects of marine science.
They have commenced research into the feasibility of culti-
vating oysters, fish and fishing worms in waters around
their reservation. A technical assistance grant from the
Economic Development Administration will finance the
undertaking, which will involve cooperation with the
Oceanic Foundation of Hawaii, technical schools in the
State and the Interior Department's Bureau of Commercial
Fisheries. Several Indians are now in training as aides
for the study.

The development of their water resources requires
Indian. consent, As Indian leaders have become more
aware of the benefits of modern development, the tribes
have responded with growing enthusiasm to the idea of
putting their waters to commercial uses. They also recog-
nize that the preservation of Indian water rights becomes
increasingly justifiable and valuable when Indian-con-
trolled water is turned to uses that do not exclude benefits
to other American citizens.
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