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__ll'lll‘lli of survival
Dammed and diverted,
disputed and polluted,
water is a commodity
we can no longer take
for granted. Few needs
have inspired such
heroic engineering
feats as a reliable sup-
ply of fresh water. The
Arizona CGanal, winding
through Phoenix and its
suburbs side by side
with a wider flood chan-
nel, is part of a vast
network of man-made
waterways in the south-
westemn L. S, that sus-
tain life where it could
not otherwise survive.




/ater

BY MicHAEL PARFIT

Ell n f&“ on the coast of British

Columbia for four days, and water
thundered through the valley of the
Skeena River. [t made the granite cliffs
silver and the rivers bronze. It blocked
Highway 37 trom Kitimat to Terrace, and
ran a foot deep across the road right beside

a water-slide park. People stopped on

bridges to watch trees tumble down the
flood. | got out of the car by the river. Rain
lashed my face. The ground trembled. The
river roared. Water dominated life.

Except tor Hoods and drought, we ignore

water. For over a generation most North
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Americans have seldom had to think about it. It comes to our
taps when called. It drains away to somewhere else. Most of us
have been able to swim when we want, bathe when we chaose,
water our lawns, and let our children drink from fountains at
school, Like good health, we ignore water when we have it.

But, like health, when water is threatened, it's the only thing
that matters. Fresh water is the blood of our land, the nourish-
ment of our forests and crops, the blue and shining beauty at the
heart of our landscape. Religions bathe their children and their
saved with water. Greek philosophers described water as one of
the four elements that made up the earth. To the Kogi Indians
of Colombia the three things at the beginning of life are mother,
night, and water, The Kovukon Indians of Alaska define cardinal
directions not as north or south but as upstream ar down. Where
there is no water, there is no life. A healthy human being can live

EITH Y BTN WICE

Making every drop count

Bucwets in the family showar help a home recyoling program in Laguna Nigus!, Califor-
nia, Collected soapy "graywater” was used on backyard plants during the drought of
1887-1993, which saw Shasta Lake (rlght) drop 1o ons-third its capacity, Though rain
hias replenishgd the resevolr, water remains a constant concern for Californians.







When these now vacant .
graves were newly dug,

an arm of the Mississippl
River ran past them. '
In 1803 the river was

blocked upstream, and

its old channel became

Bayou Lafourche. Ever
since the change in
flow, invading seawater
has killed marsh plants,
land has sunk, and
wakes from boats have
gnawed deeper at the
shoreline.










tor a month without tood, but will die in less than a week
without tresh water, We live by the grace ol water

Diuring the past yvear, | Hew my small Cessna 25,000 miles
actoss North America, part of a team of INATIONAL GEOCRAPHIC
writers and photographers who covered the continent to illus
trate and document the state of our fresh water. And il health is
the metaphor, then we— the far-Hung members of this team than
have swum the Mississippi, drunk the Yukon, ratted near Hudson
Bay. and bought bottled water in Mexico City —have checked
this continent's vital signs and heard every prognosis in the book

Some of the people we talked with called fresh water the com
ing crisis of the 19905, And though people have been crying
crisis about water every time one new project or another needed

moaney. the many examples of pollution, waste, scarcity, and
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All for show

A bubbling desert spring
drew the first Spanish
saltlers to Las Vegas,
Now casinos spurt with
glorious excesses like
the Mirage resort’'s
Volcano. Though the
fountain reuses water,
groundwater removal
for more practical pur-
posas has caused parts
of the Las Vegas Valley
to subsgide as much as
five feet, where annual
rainfall amounts to
four inches.
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mismanagement that we report on here are reasons for alarm

But we cannot ﬂ!|'|!1‘-|‘1-' call the condition ol this cantinents
fresh water a crisis. We are so familiar with proclamations of
L'r'l"."r'.||'||'i||1'r'|'-.-|| "I!._':-l_':'-”" 1]|:-.l 1..|'|"- ".‘.ll'_]_i.] |'l|: [1LES 1 :I"“'ll'l-"' '-.|'|Z'|!'. in
what has become an almost meaningless
chorus. This is no tidv emergency that can
be hixed overnight by an enlightened Con
gTess. W hat we saw is more profound

| he story of water is complex. In our
yvear an the water beat we covered a suc
cession of disasters, curiosities, changes
contlicts, innovations, and unknowns. Each
ol those issues was, in the wav of water
large. But though some spanned entire
regions, and some were even international
'| WETT SpeCliic to a ;1|;!_L_L_ or a tpe i3l
CAvIranmens "'..I'l;.ll'llll_ "_|'|I_' CoOncerns 01 "'"-ll."_'_-_-[-
tle, loronto, and New York might be simi
lar, thev are not the same as those ol
Mexico LUity, or Alaska, or Baton Rouge
Hl:'ll- WS ||"'|:' DICILUTE '.||'|'|.||_'|'|'r'|'l|"-.I |“'|:-l_'-.']l.":.
[here are reports of triumph here too

| hese many scenes, as vou add them up

]

DELFIN 8] frl da '-.!fl;._fll' L0 | |];_'_'. 1;L|_| LIS

hange is coming—a fundamental

that a ¢
change in the wav we use see. and think
about water. And though it may be pro-
lound, it is a change that all of us, through

our own actions will inHuence

1':‘. E‘.Hl*.'._" W !||~.'._' it OF NOt: 118 'l:rr;'ﬂd‘-.'

:"'Jl"Pli'rlll'll.' As | stood by the Skeena River that day, chilled by

the rain, watching the flood, | knew at least the first part of that

- = r -, | -— - . - - - - — = =
- |-|-'-|f,'-'.'- LE 1S N !"-11'-,'.:':‘. ]1l"'-'~l'"I|L' tO 1ENOTE fresh water
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The cycle of water

With the flash and boom of an Arlzona storm, nature goes about 5 etarmnal recyciing
clouds that releass ngw

program Raimwater evantually swaporates and rises to form
raln,. Bumanking s yet 1o |—_|:_|r.-'|_:|-_-'._ IS OWTT Managameant it This essential [iguld Gsset
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Desert lifeline

Snaking across the
Sonoran Desert for hun-
dreds of miles, the
Central Arizona Project
aqueduct brings Colo-
rado River water to
both farms and cities.
Demand for fresh water
—whether pumped from
wells or diverted from
streams—sends North
America’s growing com-
munities on a search
that never ends.

The Chaos of

Supply







Sharing the Wealth
of Water

BY MICHAEL PARFIT
PHOTOGRAPHS BY PETER Essick

HE WORLD WAS BLANK, white and unformed. | was at the controls
of my airplane, hgh over the Yukon River, inside a cloud, alone
at the beginning of the system., Though | knew where this mois-
ture had probably come from —transpired as vapor out of the

forests far to the west or evaporated from the Gulf of Alaska—it was

like being present atits birth. The clouds held me, blindfolded. I saw no
water, but it was there. Slowly, magically, dangerously, it appeared on
wing and windshield: a thin but growing film of ice.

In the system of water, clouds are a bucket brigade, not storage. The
atmosphere around the planet carries only about a ten-day supply of
fresh water—about one inch of rain. Each day on earth almost 250
cubic miles of water evaporates from the sea and the land. Itsstay in the
air is short; 1t is always seeking particles to stick to and fall with as rain
or snow. | was a large particle, and the supercooled water stuck and
came down with me.

As I descended into warmer air, the ice broke from the wings in
chunks. Rain began, streaking across the window. The cloud was start-
ing to unload its cargo, dropping it gently, like the quality of mercy,
upon the earth bene¢ath. The mask of moisture swirled from my face,
and | emerged over a warery land. Lakes were splashed among spruce
forests and bogs, and down the middle of a 15,000-square-mile plain
called Yukon Flats ran the big river. It was broad, sinuous, flecked
with pancake ice, and full of islands sleek as fish—long, forested
salmon swimming upstream. With the rain I swept low in gusts of wind,

ATIUNAL GEQORAMMIC SPELCIAL EDITION



Diviner's touch B “Dowsing is like meditation. You clear your mind and centar your
self " says Bill Bums, searching for water near Danvilia, Vermont. Dowsesrsciaim coal
hangers and tree branches can help locate sites for wells; hydrologists sesk ciues fram
penlogic formations

and for a moment it was like coming down over the unpeopled world.

Like a god, the power of the Yukon fascinates the people who live at
its mercy. Farlier I'd visited Clarence Alexander, a Gwichin Indian
chief arthe town of Fort Yukon, where the river had recently ripped out
the bank next to the Baptist school. Alexander talked cheerfully about
the annual ice breakup, when the river smashes its winter chrysalis.

“Every spring we look for action!” hesaid with a grin. “'Irsounds like
mavbe 500 D8 Caterpillars all going at once.™

The rain rattled on the windshield as | watched the churning water

WATER: THE CHALGS QF SLIFPLY ]









below, struck by its urgency. This was action,
all right, Human beings often feel calmed by
water and seek views of it for solace, but the
hydrologic cycle is anvthing but calm, All is
movement, from the endless flex of freeze and
thaw that breaks mountains down to sand, to
enormous aquifers in which water oozes slow-
ly buit inexorably through the ground, to the
great heave of fresh into salt
at the river's mouth, Every
day the Yukon River dumps
an average of 145 billion
gallons mto the Bering Sea.
The sun pumps vapor right
back into the sky, and the
cvele roars on.

This system 15 wildly un-
even, just what you'd expect
trom something that moves
s fast with such extrava-
gant energy. From the air
this inequitable distribution
is striking; life s enslaved
to the vicissitudes of water,
and the shape and colors
of the surface change in
response to differences in
rainfall. One day not long
after returming from the Yu-
kon, [ rook off eastbound 1n
thick, wer air from Seartle,

DVEer

strewn with broken glass. Bur a few days
later, crossing the Mojave Desert, | saw no
shine in 5300 square miles,

Yet even there the presence of water was
indelible; On that bare ground every twisting
thread of drainage was traced in sand. Even
after vears of drought the entire landscape was
carved by past flow, as if water were a stam-
pede and you could still
hear the roar.

This is the system we're
tapped into, a wild seallion
of a system, the living struc-
ture that's in charge of the
surface of the planet, as
powerful in its cool, relent-
less way as the forces of
magma that seethe beneath.
Mo wonder one Romantic
poet called water “'sensitive
chaos." When | fHlew over
the northern Yukon and
watched the current racing,
this vast system looked
invincible, indomitable.

“There ain't nothing
holding back that river,”
Clarence Alexander had
said. “No engmeer’s going
to hold it back, not the
Yukon River!"

Once Alexander’s words

dark, lush forests
watered by some 40 inches
of rain and snow a vear. An
hour later | crossed o the
castern side of the Cascade
Range, where the land gers
less than 15 inches a vear
and i$ covered by grass and
sagehrush almost to Idaho.
Cwer the dry land of eastern
Montana | saw occasional
spring pools emerge from
hillsides, rimmed with
green—Ilike  hallucinarory
eyes in a parched face; the next day I Hew
across the rolling rock of the Precambrian
shield in Canada, where every crease in the sur:
tace is filled ro the brim by a deep-blue lake.

When | headed back west, 1 crossed the
Appalachians after a ran, and even on the
highest ridges pools of water glittered n
the sun, as if the whole watershed were

24

If all earth’'s watsr fit in a gallon
|ug, avallable frash water would
equal just over a tshlespoon —
less than hall of one percent of
the total, About 87 percent of
the planet’s water |8 seawater,
another 2 percent Is locked in
lcecaps and glaciers, Vast
raserves of fresh water underlie
aarth s surface, but muchof it Is
oo geep toeconomically tap.

e e el

would have applied o all
the great waterways of the
continent. No longer. The
qualities that make wiater so
extraordinary —its  move:
MEnt, IS pOWer, its uneven
distribution, and above all
its central necessity to life—
have led us to change water
as much as we have changed
amny other part of ||.1rpi:1 net.

This. change has hap-
pened piecemeal, but from
the air you can see it whole, like stepping far
enough back rom the picture to see the artst’s
intent. The picture is of a huge, intricate system
in which the natural force of water has been
metand changed by the force of human deter-
minationinto a remarkably different structure.
Except in a few remote places like the Yukon,
the way water works in North America today

NATIONAL GEQOGRAPHIC

aPFECIAL ETHITION



Filtered h}* forest B Before water shoots from a public fountain In downtown Portland,
Oregon, It flows through the 102-square-mile Bull Run watershed, an old-growth forest
in the westem Cascades, Environmentalists complain that grosion caused by logging in
the watershed, the main supply for 720,000 people, has harmed watar quality

has been shaped by human hand, for better or
worse, [t is 2 hand that reaches forwater with
demands that grow ever more persistent, with
ever more uses, for a snbstance that becomes
muote precious every day.

The most urgent demand 1s tor water in our
homes, which is provided by everything from
springs to vast convolutions of reservoirs,
aqueducts, and pipes so big you can walk
through them. Mot far from the Yukon 1 found
one of the most primitive of these sources.

E HAVE WASH DAY, we have
bath day, we have mop-the-
floor day,” said Tercsa Lord.
This schedule did not seem par-
ticularly demanding, except for her. She and
her family live without running water just

WATER: THE CHADS OF SUFPLY

outside Fairbanks, Alaska, and she hauls all the
water for laundry, mop, and tub from a public
spring ten miles from home.

““We're here almost every day,” she sad, hill-
ing a frve-gallon bucker with water from an ice-
covered pipe. “Been doing this since we moved
here in "81." Her daughter, Amanda, ten,
grabbed the bucket and began rovdrag it to the
car while her mother filled another.

I'he place was called Fox Springs. Here
about five gallons a minute of clean water was
pumped from an old spring to a lirtle shelter,
where it came out of two stainless-steel valves,
Onecofthe valves borea wag'ssign: “Regular.”

Millions of people on this continent sull get
water at places ke Fox Springs. Nearly 2 per
cent of U. 5. homes have no running water.
In Canada it's less than half a percent, but in

15



Mexico, 15 percent of the population must

i-'-'l'.il oOr COITY Waler. r|I :".':'I'-';-'H;ull_'ll_'l' 5 [TRATY

people still have no runnimg water that a con-
gressman made supplying it to them a magor
personal crusade

Lone ; visiting |
Lreenville, Mississippy,
We

hi, 86, whose home nearby was connected
to @ new water supply i

E-I

airbanks, 1 landed at
and talked with Mard

ks ]

L'ntt] then she
had carried three buckets n_.
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WALEr 1 aomes without buckets,

miracle 1snot anacquired raste; vou g

et
TI.IIH
t used to
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their h
It epht away., An 1S OO0
more than yo you carried it
Webb toted abourt ten gallonsa dav, and
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typical United States household uses
1 hundred gallons a day
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would 1if
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watera day roaring
tub. It's toted for us,
hidden pipes i every town and city,
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Body hiﬂl B “They're magic; they just remove lensions, says Mana Arletta Behan,

Babbing in the
-"u.r.-hr:'.r.'lx Irdlgns introdl
af limestone

The elevator was small and slow. At last we
stepped into a concrete room more than 200
yards long. It faded off into a misty distance
like a hall of mirrors, with endlessly repeated
images of enormous valves. [ managed to con-
tral my jaw. In all there were 34 valves, each
eight feet in diameter. They are connected to
the hirst stage ol ‘w-.n ":--L-L- ‘s third deep tunnel,
which is still under construction. When it is-all
IET LW

.l'l:'H'.j_['l_I U, LA ||| .!I." |-'||:'l. i v '..il'. 1R IS O
runnels for the first time since they were com-
pleted in 1917
to inspect them for damage and debrs.

When krysko to
at each other and grinned, both wishing to be
tirst into that histonc grotto, | thought about
piles of silt and fish bones. He had a different

and 1936, People will go inside

d mie about ths: we looked

those

image. " You stutt a or through
tunnels,” he said as we crossed the placid Hud-
son going back to my plane, “and [ don’t think
you re gomng to get much sedimentation. |
think you're going to shine the walls.™

I":"ll.EijI."['li'| : l.'i“.IIiI.l [T |.|._|;'|r'|r' WAL I"I.' Wy ST
ing—a high-pressure, seething roar far below.
As usual, the surface of water looked gentle,
but the reality was not.

WATER: THE CHAQS OF SUPPLY

nighly carbonated mineral waters of New York's Saratoga Spa Slate Fark
ced Eurcpean sattlers to the waters, which rise up through layers
Thousands flock 1o the spa each year for bath and massage treatments

HE UsEs MuLTieLy. From the air the
whole landscape is busy with people
getting water to do what they want,
[n the western plains the land is
strewnn with polka dows—Helds watered
Center-pivot Irigation systems that pump wa-
ter from streams and from underground. The
Rockies are sliced by what look like contour
lines cut into the sides of mountains —ditches
that take the abundant warter concentrated in
the high country and shepherd its determina-
f1on Lo et COng 1'.]':".-.'”..'.": )
headgates at the bields. On summer thghts | sec
tields tlooded with strings of bright water,and
it dioves not surprise me that in the 1, 8. irmga-
tuon takes one of the largest shares of water:

P e

137 billion galions a day

I||-.'| er, MOYIing It a

MicHAEL PasFiTis the author of Chasmg the Gilory,
a story of the people and places he encountered
when flying his Cessna across the United States. His
mMational GEoGRAPHIC articles include * The Hard
Ride of Route 93" (December 1992) and "' Beclaim-
inga Lost Anmrcoc Base™ (March 1'-"' 1), The work
of phomwgrapher PeTeEr Essicx has illusirated
MATIONAL GEOGRAPHIC stOrics on topics Tanging
from model airplanes and com to Botswana and the
Bolshevik Revolution.
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LHLEY, 4 NEW pOWET project that will use wates caAst Of Thi "|.|:---I'-'1I:"."| i ori rapproprianon

1 a "
n order to control air pollution raised fears 18 law to most of the West. These doctrines have

| ¥ o S » i i I
hat it would reduce water tor homes. In South een highly modibed over the years, in some
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challenged by downstream states and ends  arrangements in which povernments issue P
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up expiring —guess where? In court. At this nits. The actual ettect of these laws s hid-
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water quality,
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ppalis of 15 million people, a Mexico City farmet
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o use water in place—such as how many
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crowding. But nowhere is the almost unwork
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d below, two giant cities wrastle with distrl-

- o

bution problams, New York City workers blast

dollar tunnel built to increase capacity and rellieve two older tunnels. Squatters

8 shalt through bedrock for a five-billlon-

nutside
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viexico City 11l buckets at a public tap; the government Is spending a billion doliars to

modemiZe Ing capital s crumbling systen

i ES YOU CAN HAVE MY WATER." says a
sign on the wall of
Kus's | 70 miles

Klls & nome
Antonio. “Just hke you can h

MMaurice Kim-
West of Sat
Ve my
gun. ... When you ‘pry’ it out of my dead
hands,” His house and farm stand on top of

I unusual reservoar ol g,_l'.'.._r.._ln.l.. irer. the

Edwards aquifer, which is subject to enough
iegal dispures to Hlood Texas with deposttions
lhe Edwards is like

made of sand and gravel through

e K '-II.

et [T .!L|||||'. s,

which are

which water moves slowly. It 1 a karst aoiit

ter, which means thewater flows through high-

|1-' PErmne ahle |'r11|.'1-[|-."-.r.. SOMetimes N Caverns

vig as the Chamber at Site 2B. The aoguifer is

-
L
1

nortowestern side and spills water our of

o @ huge tilted Swiss cheese thar fills from its
SPrings to the southeast. Because water moves
throug

mainly on the size of your pump.

1150 easily, how much yvou get depends

| he demands on the aquiter mirror the pres
surcs on water everywhere. Rimkus and his

tellow tarmers wanr to irrigate with it San

cgtrgined by 2. 000 newcomers g weelk

Antomo wants it for industry, commerce, and
domestic supply for its one million people. The
springs deain into the Guadalupe River and
provide warer for both agriculrure and in
try downstream. And, as ifthis weren'tcompls
cated enough, several endangered plant and
I 5PTINES -1”|'| may

il species depend on
chie if they dey up

[he state of Texas controls surface warers
with laws based on prior appropriation and
permits, Bur, adhering to principles outlined
by an Ohio Il'_-.j_l_;'.r. who wrote m 1861 thar
Wils inl
occult” and could nat be administered, Texas
law

ST

croundwater movement

with few restrichions—lets vou take as

much groondwater as vou can use from below
yvour land.
[his soits Rimkus, who irrigates about

1.500;

res of corn and cooton with Edwards

B
warer. It also suits water entrepreneur Ron
Pucek, who, thoroughly confounding the
issue, recently drilled a hole in the aquiferin its

southern edge, where it is under pressure, and
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5I3fi'i|:lﬂll flat ® A laser beam guides plades leveling a gotton fieid outside Phoenix,
Arfzona. Ordered by the state to reduce groundwater use, area farmers shed wastaful frri-

gation habils; by regducing runoff, laser leveling can cut watoer use by a third. Even so

growers find the high cost of the procedure difficult to bear in a time of low cotton prices

mt a water gusher. Talk about action! When
15 uncapped, it shoots up a massive, 40
foot fountain—enough water to supply the
entire city of Amarillo, Pucek used this flood to
raise catfish —until he was taken to court.

[t groundwater were really occult and came
irom the places people used to think it did, like
tive mysterious bottom of Crater Lake, nobody
mind if you raised cathish in it in Texas.
But the hydrology of the Edwards agquiter is
relatively well-known., An average of 640,000
ACre-reer 4 !.L".JT ROES GO L, .ilr||| il Flr-;":.l;"]'.[
about the same amount leaves the aguifer trom
wells and at the springs. The problem s that
san Antonio wants o ensure 5 future sup
plies, and the Endangered Species Act requires

Howing springs, and neither may be possible if

e wWel

wittli

irrigators have the nght to pump veins at will
i one side of the aquiter and cathish tarmers
can open arteres on the other,

The whole thing wound up in court —in sev-
eral courts. San Antomo water agencies sued
Mucek, saymp his gusher was irresponsible
waste. The Sierra Club soed the Secretary ol
the Interior, demanding & plan to protect the

1
endangered species. In the boldest move of all,

the Texas Water Commission announced in
April 1992 that the

groundwater atall; itwas a river that happened

Edwards was not occult

to flow underground and was thus subject o
state regulation. But thar idea was quickly
thrown out by a state district court. Then, as
one official put it, “using the Endangered Spe-
cies Act as the hammer and the Texas Legisia-
ture as the anvil,” a management plan was
rorged and passed mto law this year: But it does
not seem tkely, when all the dust setties, that
e any

MOTE |.'I'l'.‘|'l["-]'r_':'1r."l':-l'l. =0T CUITIpPTC

water law will ess tractionalized or any

wensible.

HILE WATER USE m MVexico and
Canada s still increasing,. the

total amount of water pumped

out of rivers or the ground in the
LI &, dropped about 1{) percent between 1980
and 1983 and has only increased slightly since
s dechned 13 billion gallons
trom an all-tnme peak of 150 billion gallons a
day in 1980, This sounds as if it ought to mean
more abundant water. It doesnt. [t means that

TIII:'|I. rFFI:|!.I|Irlf'I

water 15 getting harder to come by, The lower

‘:I'El:l.:;i'L[Il Yl UiSeE 1Y -..'..Ill-l,'l_l [Tl F'.].rl; I_'_li' i |J|'_"||_'i:|:'|.-;': in
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wpriculture and declimng warer levels in several  poking at the sogpy lawn., A lirtle area ike this
. 3 1 i - - - - Ill I . — B ] - - - - - - - W . -
major aquiiers, like the Oeallala in the Mid-  does not need that much wat
- 1
WEST hese trends have contributed to a sec- Jerduzeo1s a firm but cheerful man, kind o

&=

ondary development—farmers selling therr - offtenders but no soft touch. He s the lucson

vater to stav in its own bed — 15 designed & where sprinklers ha
support fsnenes, endangered species, recrea i where somenne had hosed down a drv

I 1
{ I 9. N SEHTIE Ca ki _:-_-|||l_ TR Y !'.u;r O TNOSE TIINES W 1|

L | 1 |
FACEO WItH SUuCl ATICTI0NRS O LF Wwratiet | i Il.._'l 1 &% P S0 Ol Crilmee.
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wephies and increased costs, cilies are rming son, laced with limited new supplies, h

FO CONRSErvation. which s now considerecd o taken several steps (0 encCourage conservanon
f the most economical ways of mesnng Since 1989 it has required low-flow equipment

mcreased dernand. Even New York Uity and ] A r.'-uz'l':'[g-|.'a"|u|'¢ COTSEruction: i

Seattle, both in notably wet paris of the cont SPONSOrs educational programs; it runs a cam
nent, have become more:aggressive lately m PHIEND T ECf DCOPIC TOF Gl back on summer
MSETVAtIon, DUt model or'wnat is 1o WATET LSt Jl-j hires a waier cop 1o enforc
HCSON, ArlFona WHIET-WaAsLE '-."_'.:l-”' s that Proy e Lol FINES
up to a thousand dollars.

| Richard Verduzrco All this action has pad off. Among major

‘He's overwatering southwestern cities, Tucson has one ol the low

= i - . ok i | ] ]
cocl, Right nexttoa lawn,  estper capia domestic witer-use ngures — 11 R

1 small shine in the street.  gallons per person per dav. It has also proda
:'-'l_l_' i . T II--III_I |.III 15 |"|. I i WS S i -_.l_u: 1 Il ¥+l I I v 51 .l.__

“Sed how saturated this s, Verduzoo satd,  ple, Nanmoxal GeEocrariic, Mar i3

Liguid evidence B They were watering thair driveway and the sidewalk,” says Tucso

= i . . . - - e e
Water cop RICHang verduzol NEBCHKINE 8 mitSPEuoec oz L WEISLLT 5 Taue TN
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ing ordinances, and hgh water rates hidve heiped turn most lucsonans iInto avid s 2]




From dishwater to lake water =







Water lessons B Groundwater overdrafis In Arlzona cause hundreds of fissures ke
this ane autside Tucsan; in 1980 the state began to regulate groundwatar withdrawals
Workers shut an artesian wall tapped Imo the Edwards aquifer in south-central Texas:
where a new plan managas competing demands for its watérs. Leaming to share exist-

INg SOUrces

people who give anonymous tips about their
neighbors’ wet and evil ways.

“We wouldn't have known about this if a
concerned citizen hadn't called,” Verduzco
sand as he wrote out a warning. *The next time,
he’ll ger a fine.” He grinned. “No more Mr.,
Mice Guy.”

ROM TUCSON it is not far by water to Los
Angeles. The tuture may be conserva-
tion, but the past and present are full of
aqueducts —che western tradition is to

get water soméwhere else. | flew o Calhitornia
viid the water freeway: up the Central Arizona
Project agueduct to Lake Havaso.” | rurned
west where three big pipes emerpe from the
ake and tollowed the narrow blue thread of
the agueduct across the desert. Where it ended,
cities sprawled betore me, far too big a crop of
concrete to be watered by such a thin stream.

California s the epitome of both the

*See "The Colorado: A River Drained Dey," by Jim
Larrier, GEOGRAPHIC, June 1991

';I|

not simply searching for new ones—is crucial for ensuring future supplias.

crazimess and the grandeur of water use and
allocation. From Los Angeles 1 flew half the
length of the state, as freeways and aqueducts
multiplied below., I landed in the town of Wil-
lows, a hundred miles north of Sacramento,
and mer writer Richard Conniff at an airport
caté, In the cafe was a sign: “No water, no
jobs.” This was the place for us.

Ihck Connift was another member of the
MNATIONAL GEOGRAPHIC water ftecam, a
bearded, intense, persistent reporter and
writer. He had just returned from a dawn vigil
in a rice-field duck blind.

While 1 had been dashing around North
America in a plane, he had been busy on the
ground in Califorma, poing from desalination
IJI.E“F.".; Ll '-H'!]ll]rft' rl."ll:lj:t"'l- tD .ﬂl;_E'[“_‘l._!l_'l.;:'[_':. i
corporate otfice buildings; wading through
swamps, mud, and environmental-impact
statements, learning how Califortia has taken
its dramatic water imbalance and tried to level
it out, Clarence Alexander would be pleased.
It's mstory full of action! [
EDITION
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CASE STLUHDY

alifornia:

Desert in Disguise

B Oasis Groon was the
color of choice when
landscaper Les Robin
painted this parched
lawn in Santa Barbara
during the state’s six-
year drought. Using o
hiodegradable dye, ha
supplies a touch-up kit
“for those embarrass-
ing roots."

The drought ended
in 1893. But the ordeal
forced Califarnians to
confronl painful
auestions about water
allocation —especially
those two-thirds of the
state’s 31 million
people who choose
to live in the dry but
booming south.

BY RicHARD CONNIFF

PHOTOGRAPHS BY Rick RICEMAN

T WAS AN AUTUMN MORNING before dawn, utider a plum black
sky, and | was out slogging shin deep through a flooded rice field,
the popular svmbaol of everything wrong with the way California
uses its water. The fields were unraly with the cheeping of pintail

ducks and the yack-yack-yacking of mallards. As we passed, the birds
seethed up off the water with a sound like waves bireaking.

| was here in the Saceamento Valley to consider the Nature Conser:

vancy s unorthodox propositon that growing rice in California might
not be such a dumb idea afrer all. Once maligned by environmental-
1505 35 4 MONSoon crop in a desert,” the roe grows 10 3 golf-course
green swath below the dry, golden foothills of the Sierra Nevada.
Chver the course of a season irrnigators inundate as much as 700 SquEAre
miples of this land to a cumulative depth of four to seven feet an acre,

Fhat's enough water to make urbanites splurter abour the monu-

mental tlogic of Califorma water allocation, especially when the
recent drought was reducing them to desperate measures like sprin-
kling houseplants with toothbrush rinse water. Agriculture takes 80
percent of the state’s water deliveries, gets much of it far below cost,
arid often uses it for taxpayer-subsidized crops like rice. Critics say
farmers are sending precious natural resources down the deain with
the water. The tield in which | was w .u]mg wWas hu]'!pl.i;_'d. 11.11'1|3. by an
irrigation divession with a delective fish scréen known to kdll up to a
thousand threarened salmon a day. So why were the Nature Conser-
vancy and other environmental groups joinitig rice farmers in a pro-
gram that makes the cultivation of an aguatic crop here sound goad?

RicHAaRD CoNsirr frequently covers natural lusrory and environmental sub-
jects and s a regolar contributar to Narmoxal Groararaic. Ricx RickMax,
a ressdent of Califémmia, won a Pulitzer Prize in 1985 when he worked for the
Clrarge County Register
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vircationars roast in the desart sun. Epitome of the contrary desires for nonstop sun-

shine and abundant water, Palm aprings occupias the heoar of o sprowling man-made




oasis in the middle of a bone-dry desert. Billions of gallons of water from a local aquifer

nurture this paradise of goll courses, parks, swimming pools, and artificial Iakes. Even

during drought, the Palm Springs experence suffers little wilt
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W More than half the annual runof,
orf 43 million acre-feet, is captured
by 1,300 resarvoirs —then delivered /
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FARM VS. CITY

Only in the San Francisco Bay
andd soath aoastisl jters dass
Im 1830, n yeor of drought,
some 33 millkan acre-fost of

o3 _ P =

WOETH AND SOLM

ot

/ pressures of the longest drought it recent history—now officially
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The sun cut an opalescent wedge across the castern horizon, and |
had 3 momentary sensation that the credirs were about to roll on
another epasode in the strange soap opera of California water poli-
tics: An unending saga in which bitter eniemnies pair off in unlikely
alliances, ancient allies betray one another in public, and everyone is

tied together not by séx but by the more primal force of plumbing.
The motive for the program was a law having nothing to do

with water: The state had simply restricted the old practice of
burning rice stubble off the fields after harvest, The

o pee farmers needed a new way vo get nd of the stubble,

and environmentalists wanred them o flood their
fields each fall and let it rot, creating a huge new sea-
sonal wetland for migrating waterfowl,

Even salmon fishermen from the coast, who were being put
out of business in part by the faulty irrigation diversion, liked the
idea. Fix the fish screen, lhc;f suggested, then time the release of the
witter to assist the out-migration of salmon in March and maybe rice
could start saving fish instead of killing them.

With the sun up, | walked down a levee between a dry field and a
flooded one, and on the wer side the birds swarmed thick as insects,
Two fields away a huge flock of snow geese burst into the air, hillow-
ing like a white sheet against the clouds, It already looked like a win-
win situation— possibly the only one in the I-win-you-¢ar-my-dust
fight over California’s limired supply of warer.

Because of dramatic reforms in federal water law and the residual

- ended after six vears—California 15 sorting out who will ger a

m':”m v Digger chunk of the state’s water and whao will scrape
st bywith less. Agriculture, once the unguestioned
king, 1s learning, in the rice fields and elsewhere, to

accommodate its urban and environmental rivals for
water. The change will affect the fate of the world’s
richest food-production area and determine whether Califor-
nia can continue its extraordinary population growth, (Already
home to 31 millioh people, the state gains about 500,000 more, the

i
bk

equivalent of a new Denver, every year,) The politics of water will

decide whose vision of the California dream—agricultural or urban
or environmental —is going to prevail. Ulimately, water will deter-
mine whether the dream itsell comes crashing down in dust.

At the nation’s tallest dam, near the northem California town of
Oroville, | met with Chuck Von Berg, an engineering technician for
the state and an unreconstructed “water buffalo” —a proud veétetan of
the era when the only solution to California’s water problems wis to

“_ build more dams. That was still Von Bergg’s answer; a few rivers in

the state remnin untapped. He had a peevish air of having seen
his life's work, and all common sense, rejected by an un-

L RTT A ﬂE‘:il:-'-l CO. ;..u_lll__rl,'-:._l_' LA L-|:| BEGHIMN . H_fﬂ[ﬂ&ﬂ -ﬂnd EI['FI.I:'DI.'LHI-EI'II.-[I.“E" mmm‘i“: ]:Flilhh"i.’q.

“Ask the average person where their water
comes from,” he remarked, “and they will not have
the faintest idea: ‘It comes from the tap.” They think they
have a warer tooth fairy watching over them. Right now
we're getting along because of faclities built decades ago.
Thank God we had the peaple with vision to loak forward.”

43



W Turned to pasture,
Covote Lake south of
aan Jose was one of
many minor resemnoirs
that had run dry by
1991. Though the
rains returned in
19892, officials waited
for major reservoirs to
refiil before prociaim-
Ing the drought aver,

Built to help spawn-
ing salmon on the
American River, the
fish ladder at Nimhus
Dam lofts a lonely
sojourner in the once
crowded fall run.
During the drought
streams often needed
replonishing by resar-
vairs 50 that migrating
fish could survive.

44

Even envirommentalists admit to awe at what past water buffaloes
wrought. Both the tederal government’s Central Valley Project, begun
in the 19305, and the State Water Project of the 19605 addressed the
same key problem: Most of California®s water comes from the moun-
taing north ol Sacramento, in winter and spring, But most of the
arban and agricultural thirst is in the arid south, in summer and fall,
This mismatch has tradinonally set the thinly populated northern
third of the state against the south, with the north sypically vielding
to the cardinal low af
Calitornia water
politics, which is
“warer Hows gphill
Lo money.

Houndless engt-
neering genius and
illiens of tax dollars
tixed the water mis-
match—and did it
with a speed and a
mid-century Ameri-
can faith in technol-
ogy that now seem
almost foreign, Am-
bitious dams turmed
rves CAnyons into
reservairs, million-
gallon-a-minute ball
valves opened, and water wont nigzagging down trough-like concrete
aqueducts —even up squeducts and over mountains—io the south.
The combimed projects stand as the greatest system for controlling
and transporting water the world his ever known. Their potential for
causing havoc in the natoral systems they supplanted became appar-
ent only with nme.

The two water projects occupy the Central Valley, a great rublike
basin running more than half the length of the state. They parallel
each other and often overlap. Green orchards and row crops fan our
acrass the valley Hoor from sude channels, regular as wallpaper,

The Sacramento Delta, at roughly mid-valley, is the heart of the
system and also the weak point. It's a huge inland estuary where the
Sacramento River from the north and the San Joaguin River from the
south come together and then empty into San Francisco Bay. Pumps
at the southern end of the delta suck up moch of the water and send it
south. It takes as much as rwo weeks to release the warer from north
ern reservoirs into the Sacramento River, pull it down through the
delta, and pump it to the customer hundreds of miles to the south.
The reservoirs must also reléase water to meet quality and flow stan-
dards —ar minimum, to maintam enough seaward fow through the
delta ro hold back the salt water, which might otherwise rush up as
ar as the puimp intakes.

Bur it’s more complicated than that. For instance, toxic wastes
leaking trom a derelict mne turn a strecch of the upper Sacramento
River milky green, Dilunng the flow to make it safe for fish and for
downstream users took 23,000 acre-feer of reservoir water last year.

NATIONAL
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{An acre-foot is the amount of water needed o flood one acre one
foot deep, or abour 326,000 gallens.) The reservoirs also had to
release cold water to keep the river at the optimal temperature for
salmon. Whether vou call such demands for water an environmental
“taking™ from agriculture or the nftereffecrs of an agricultural tak.
Hg from the énvironment, the point is this: The rivalry starts ar the
reservolr itselt.

Out in the delta one mornmg o University of California, Davis,
tisheries biologist named Peter Moyle knelt on the rolling deck of o
research boar, prcking delea smelt from a net. For water interests,
partcularly farmers, Moyle is a nightmare. Early this vear he won
threatencd species status for the smelt. Moyle has o salr-and-pepper
mustache, thick bitocals with clunky two-tone frames; and an 1ronic
academic manner. The smelts he was laying out on a plastic measur-
ing tablet were translucent shivers, of no known economic value.

“Here's this tiny little fish, and it only occurs in the one place Cali-
tornia gets half its water,” Muovyle saad. “The way people should look
at it ik that the smele is an indicator of the general health of the del,

Ihere is literally not a species out here that’s had an established popu-

lation in the past that isn't in decline,™

In truth, Movle said, the problems po well bevond the delea, All
over the state, farmers (and some cities) are pumping water out of the
ground faster than the aquifers can replenish themselves, Ground-
water withdrowals are still larpely unmetered and unregulated in Cal-
itornia. The common thinking eémong tormers is that everybody has
his straw in the same can of soda—and if vou don’t sip i, somebody
eise will. But as they sip, the soda can is'getting sguished flatter: Emip.
tied of water, the structures of the agquifer collapse, and the damaged
agquifer can never agun hold @5 much hiquid as ir used 1.

The Central Valley plone has losy nearly 20 million acre-feet of nar-
ural undergroond storage because of aguifer compacuon, “Nao won-
der' can't get any damned water out of my well,” one farmer wild
me. To put this number in perspective, the entire capacity created by
all the man-made dams and reservoirs in the state is fust 43 million
acre-feet. In other words, California has permanently lost half the
water storage that engineering genins and taxpaver dollars added.
And it continues to pump water asif its aguifers wall Inst forever,

Onat on the research boat, the winch kicked o life with a whudda-
witndda-wihwdda, and the trawling net cables came reeling in with
about enough smelt to fill a reapor. “We stand a good chance of los-
g the delta smelt, and then losing the farmland anyway,” Moyle
smid. "' Why not just bite the bullet now?"

NTTL RECENTLY the state leader in bullet biting was the Santa
Barbara area, a rich shce of southern Calitormm coast sloping
up to the green line of the mountams. Residents hewed to the

antediluvian rdea thas they should live within the ares’s natoral warer
respurces, and, in effect, use the warer supply 1o limit growth. It
worked too, for a time, until local reservoirs nearly dried up in the

drought, and conservation began to feel suspiciously like deprivation.

LUp in the Santa Barbara hills one morming, a city water inspector
named Lillia Espino bent over a hole in the ground and directed her
fashlight at a water meter. Then she headed up to the house to shut
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B in the foothills of
the Tehachapi Moun-
tains workars inspect
the penstocks in &

great pumping ladder
that carries northern

waler south across a
3,000-foot-high ridge.
One of the engineering
marvels of the century,
the California Aque-
duat will this yonr
deliver some three mil-
lion acra-feet of wator
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from one end of the off some water valves and bustled back. over and over, to see tf th

state to the other, It is djustments stopped a persistent flow af unknown origin.
part ol the 600-mile 'he culpnt in this case was a leaky tollet. The customer who had

State Walter Project, requested a water audit sat on her stoop with a baby on her shoulder
which is fed by a net- ind a sheaf of water bills in one hand. Esping tald het that the totlet
work of rlvers and arti- Uone mueght be wasting 8,000 gallons a month and costrtige her 350,
ficial lakes. HRunning [he conversation risrned enthusiasucally o California small talk of
south from the trite- tlapper valves and air-pressurized altra-low-tiow towlets

taries of Mono Lake, The point of the audis. Espino sard afterward, s ro show people
tho older Los Angeles that they can save water and still lead normal Lives—an dea that was

Aqueduct satisfies often lost in Santa Barbara during the drought. Under mandatory

about 40 percent of water rationine, expensive plantings died, and tree roots seexmg

the water nesds for water blocked sewer lines. People had their lawns spray-painted to
it nomesake city. maintain the precaous dlusion of green. They turmed in their gutic

Hooding neighbors to water CIP& LKA E LPIn, Parents bathed the chil-
dren en masse, then hanled the wiater out to the vard,
But bucket bravido eventually gave way to despair. Because usage

I
1 III .-:EI.II [-.._II-I_" '-I-I"_-.'|||:.|I|'.|I-"II- H 1 | 1

lropped so dramatical

: .
much larver share ot bixed costs, and ardent conservanonists ofen
¥

their efforts earned them higher seater bille. The

]

faund that o



M Thirety crystals,
root-clinging polymers
are being used by
landscapers who seek
to create drought-
tolerant lawns and
gardens, An organic
compound, the watoe-
retaining granules are
tilled into topsoil to
create a wel zone.

Critics, howavar,
doubt the efficacy of

the polymears for water
conservation and point

to the need for costly
lawn renovations,

4h

droughr eracked local resigstance to outside water supplics. Abandon-
ing the use of water to control growth, area voters opted 1o build a
seawarer desalinarion plamt and to hook into the State Water Project.

Santa Barbara and other Califormia communities are now also
banking heavily on reuse of what ased to be called sewage. [ New
terms like “waste stream™ and even “this vital resource” make the
tdea literally easwer to swallow,) Municipal treamment plants have
begun selling highly tréated effluent to irrigate golf courses, grow
tomatoes, and operate industrial cooling towers.

“San Francisco has wastewater we would kill for,” William R.
Mills remarked when 1 visited him at the Orange County Water Dis-
trict, where he 1s general manager, Mills is an unabashed advocate of
the wdea that sometime spon pioneering California communities will
purnfy their wastewater and pump it nght back our-agam for human
consumption, He pointed out that the Santa Ana River, which used o
run dry in summer, now flows vear-round with the effluent from 18
upstream treatment plants. His water district captures the entire How
and filters it down through the sandy soil ro replenish the aguifer.

"Every drop we putin the ground is extracted within three o five
vears by domestic wells and is drunk,”™ sard Mills, who takes a dis-
tinctly proprietary Interest in his upsiream suppliers, His district is
projecting that upstream communities will continue 1o grow and send
down even mare effluent, thus providing the water to accommodate
Orange County’s own future growth. The county also reclaims irs
own cttluent to meet drinkang water standards. The main limitation
on direct reuse is psychological, or as another reuse specialise put ir:
“I's gomng to take a lor of public edication to get past the fear that
what people put down the toilet is coming back through the tap.”

HE GENERAL SCROUNGING tor water in Califormia produced one
change even more unthinkable chan warer reuse: In 1992, after
a decade of rancorous debate, business leaders, urban water

agencies, and environmentalists ganged vp and got Congress to break

agriculture’s monopoly on Central Valley Project water, The logic for

CVP reform was inescapable: The population of California is grow-

ing rapidly toward 40 million people. All of them want to rake show-

ors a4 necded, and most would hike to think there is also room in the
state for ducks and fish. Since no ane was prepared to build major
new water projects, the only answer was to reallocare the old ones.

Under the reform law farmers lose about 20 percent of normal
deliveries in order to correct environmental damage, mostly in the
Sacramento Delra. They will pay tiered prices for whar thev get, to
encourage conservation. The law also opens up the agricultural
mother lode to drbanites I|Jrr_|l||,;ﬁ water murkfting_ an idea Juu!_:.
acdvocared by some environmentalists as an altérnative to building
new dams: A tomuato Birmer in the San Joaguin Valley will be free to
sell a share of lus federal warter to the highest bidder, simply leaving it
in the pipeline vo be taken up by the buyer when it gers to Bakersfield,
say, or San Diego,

Soon after CVE retorm became law, [ visited the Central Valley
Project’s largest customer, the 600,000-acre Westlands Water Dis-
trict, near Fresno, Big three-wheeled John Deere 9900s were rumbling
like elephants through Relds of cotton, spinning 1t up into their
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hasketre. Boxcar-like bricks af corton waited in lines along the edpes
it the endléss tiar Helds to be Tl'.'-::."'r"'l-'.l.'l.l o the fmn. It wis a bl '.!-i.
dehumanzed landscape, and also immensely productive

Jertv Butchert, the water-district manager, was annoved that West

lands abwavs wears the bad hiat in the water-pohincs scap operi.
“Favironmentalists have fostered the imaee that we're tat cars who

a1 the public

get subsidred water to grow subsidized crops and feex
trough and pur out selentum-tamnred warter and kil ducks.
as farmers see it, 15 that agr

cultore's water helps feed ur

banites: Growing one day's

food for one adult takes

7 ||

vhoaut 1.700) #a

The cast ab CVP retorn
will tall

faceless agnbusiness corpo-

s
Oy Tust on I"|_|,!||'_I
rations. Butchert said, but

also on people like Willie

Rodripoes, a1 Westlands

| e trach,

harmier. " You could ¢call gs
corporate,”” 'said one of the
tour Rodrngues sons, who

had gathered around the

hood of a batrered pickup
truck. " We're having 8 board
mieeting nght now.”

; l I
ILOOTTRNES Was LKA TDEe aAnd

1 black Stet
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Rregarious, with

burns. He and his sons tarm
4. 100) acres. having movec
EIEY 1T :I'Ii aplfe Ml FECHET &
stialler farm, He'd run
chrough s life's savings to
keep it gomng, and he calcu-
ated thar the reform bill
wvould finish him off.

“We don't know if we're

EOINE 1O et any water next

- ]
rear.” said Brace,
' DANTINRE

s, “We shou

now. Butpactime m-S00

g
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icres of tomatoes was 8 5400, 000 decision, and no banker would

approve it without goaranteed water,

Rodrigues dismissed the jdea that sgricultucal water COnservation,

TorT '.||'|"|_.,'|_ the reform law proy IIII:"- federal furdin T '-'-'l".lll'.l e ITILIEA]

JEI. SWITCRINE FIoim rhe old practice ot ":_'|:|I||f_' water down long

apen furrows to new techmigues like dop irmigation, targeted precisely

L B '.'-|_|||r FOOES, COSTS ITOrm ":.'-'III' [0} '-"—1.' W) an acre Il:.l'll'rl_._'lll."- w10

1T MUENT CUT WaTEr use by just 10 percent, Inevil 1hly, relorm means
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| spoke with Carl Boronkay, then head of the Metropolitan Ware

Diistrict. which seeves 185 million southern Californians. He has been

B Flooded for spring
planting, rice fields
narth of Sacramenta
viedd one of Califor-
nia s mast water inton-
sive crops. Though

griticized by some for
growing a “"monsoon
grop in a desart,” rice
farmers hare have won
praise by flooding their
fields aftor hiarvest,
turning them into
winter wetlands for
migrating waterfowl.



i leading advocare of water marketing, on
the theary thar the easiest wiy to get farmers
tch idle eheir fields is to'ler them profit by sell-
init their fedicral water to the cities, Rodri-
gues, for example, pavs abour $50 for an
acre=toot of tederal water, for which Boron-
kay might gladly mive him $125 or more in

A dry yeir.

The marker realinies don't favor farmers.
Boronkay drageged our astudy showing thar
an acre-foot of water typically yiclds only
about 5400 on the farm versus $400,000 in
manutacturing: |he jobs are also i the cities,
and Borankay worried that without water
marketmg, shortages would drive major
employess out of state.

*Cities throughout the state do not need
all that much water," he said. But he also
said it may ultimately make more sense 1o
kesp the manufacturers in California and let
some cropd go elsewhere.

LL THIS LEADS Rodrigues to invoke the
specter of Owwens Valley, which has
haunted the Califorria water debate
for much of this century, Arcund 1904 the
ciry fathers of Los Angeles began buying

up Owens Valley, a farm region enst of the
Sierra, and shipping its water by agueduct
233 miles south. Farms dried up; and much
af the water went to develop suburbs in the
San Fernando Valley north of Las Angeles,
where some of the city fathers also happened
tO oW real estate.

If this sounded like ancient history, Rodn-
gues supgeested that | visie an area not far
trom his farm, near the western edge of Kern
County. There the manager of & lacal warer
agency drove me out through dusty Helds

where abandoned grapevines had shriveled on their wires. B Helping to quench
This-area had been opened up to irrigation in the 1970s by the the big thirst of a des-
State Water Project. But local water costs duning the drought soared ert civilization for more
to more than $300 an acre-foor. Because there was no groundwates homaes, roofer lgnacio
[0 réploce expensive project wiater, much of the land was simply Zaragosa lnkes a
going fallow. Tambleweed rantled under the transmission. Up at a break in the Riverside
place called Point of Rocks we gorout and looked all around ar vel- County community af
low fields where the almond trees had been cut down and stumped Maoreno Valley, which
aut. The desert, shedding s disguise, was reasserting its hold. jumped from 28,100

All that most owners wanted now, the water-agency man said, was
a chance to sell their water to the cities and ger out. A neighboring
district called Devils Den had succeeded in selling out a few years
back to the water agency for Santa Clarita, a Los Angeles suburh.

Santa Clarita, it turned out, was using the water to help make itself

Ll
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peaple in 1980 to
132,000 in 1992.
Southem California
continues to absorh
most of the state's
mmmigrants, who con-
tribute to a population
Increase of nearly hall
a million a year.

WATER: THE CHAWGS 3]

into the next San Fernando Valley. Clasters of pink-roobed new hous-
g spilled over the rdgelines and huddled in the ravines, Heavy
machinery was regrading the rumpled hillsides. Having doubled its
population to 130,000 people, the valley was giming o almost dou
ble it agun, Al it needed was water,

A city council member named Jill Klajic showed me around. She
spoke passionately of water, palines, and real estute mopey still being

tied together as closely as they ever were in Orwens Valley or in Chi
natown, the r!|!|1 foir .ili"h"llﬁl California water

The major developer, Newhall Land and Farming Company, owns
| long man. hed by the Newhall family. It also owns the second
largest private water company in the cty. Klaje told me it uses its
clout to inflnence the area’s public water agency, The agency in turn
makes sure that there will be water for Newhall's latest development.

s UPPLY 51




W A new wator ethic
emearged during the
long drought. In Santa

Barbara a yard land-
scaped with carefully
sa@lected plants uses
lirgs than half the wa-
ter of a neighbaring
lawn. Traditional toi-
lets (opposite) each

fetched owners in the
L.A. area a hundred
dollars under a wide-
sproad tollet rebhats
program. Using only
1.6 gallons a flush,
new moadels will save
the state millions of
gallons of its most
important resource.
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Development

When Humans Harness
Nature’s Forces

BY MicHAEL PARFIT
PHOTOGRAPHS BY PETER EssiCck

HE CHART WAS IN FRENCH, but [ didn't need the language to tell me
[ was lost. | thought I'd kept track of my plane’s course across
northern Quebec, and the electronic wizards in the cockpir
agreed with me. But the world outside said something different,

and when in doubt I trust the world.

The chart, which 'had just bought, showed a river —the Eastmain —
zigzagging through an open landscape much like the world of scrub
spruce trees, bogs, ponds, and granite hummaocks T had been crossing all
morning. But out the window there was no river. Instead there was a
single sheer of water, dotted here and there with islands, The lake was
calm, immense, seemingly ancient.

| looked around—{forward, aft, to the sides. Again and again 1
checked the chart, the lake, the instruments. There was only one
answer: For the first time in my experience, the world had changed.

| should have expected it. | was flying north toward Hudson Bay to
meet another of NATIONAL GEOGRAPHIC'S team of water reporters,

John Mitchell, who was studying one of the most enormous water proj-

¢cts ever designed on this continent: Quebec’s James Bay hydroelectric

project. But L had not realized that part of the huge project had recently
been completed. The chart had it wrong because this lake below me,
which looked so ancient, had just moved in.,

“Wow!" I said aloud. Whatever you think of dams, this was a mighty
view. Where else can you see, so vividly, the power of a single decision?

When I tly west across America toward sunset, the shine of water
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Water management before Columbus W The quest for water has always chal

lenged deseart daweilers |Ike the Hohokam, who etched mysterious petroglypns into volca-

Saguaro National Monument autside Tucson, The Hohokam

i what is now the United States, using stone and

the Sait and Glla Rivers as early as A.D, 300, Mats wover

helped direct the water flow to comfields.




leaps up at me: Bronze reflections blaze out of
the darkening land. But the shape of this gleam
has been vitally changed in less than a century.
When the first pilots Hew at the sun, most of the
water ahead of them shone in moving strings of
glitter: rivers and streams flowing unimpeded
toward the sea. Today sunset is strewn with
golden oak leaves: pools backed op into those
drainage basins by dams. Much of our water,
Lo USE g coOmmon but curious term, has been
developed. In one lifetime we have developed
thousands of huge lakes, some more than a
hundred miles long, flooding, in the U5
alone, an area the size of Vermont and New
Hampshire combined. We have made more
than two and a half million smaller lakes and
ponds, We have marned dangerous rivers into
staircases for ships. And everywhere we have
constraned the flood and transformed the an.
cient roar of rapids into the hum of electricity.,

At 5,006 feerall tharslack water shinesin the
sun, and everything looks simple and at peace.

Not so.

ATESR UISELF works ina tumultu-

ous, eager system, powered by

the sun, rushing from sea o

cloud o river to sea and back, A
major river system, say the Columbia, spends
about as much enerzy every half hour fall-
ing from its mountain sources to sea level as
was released by the explosion of the Hiro-
shima bomb, To use that force—to develop
it—human beings have met it head-on with
our own sagerness for change and power. The
result is neither calm nor simple.

To understand why, | looked not just ar the
rambunctious nature of water but also at the
similar human characteristics that marked
what one writer has called the Age of Dams,

“And on up the river at Grand Coulee
Dam,” Woody Guthrie sang, “the mightiest
thing ever built by a man, to run the great fac-
tories forold Uncle Sam: it'sroll on, Columbia,
roll on!™ It was 1941, and Guthrie had been
hired for $266.66 to spend a month writing
songs for the fledgling Bonnewille Power
Admunistration in praise of the development
of water. “Jackhammer Blues.”™ “MNew Found
Land,” “Pastures of Plenty," “Eleckatricity
and All," “Ballad of the Great Grand Coulee."

It was a time of almost mystical enthusiasm.
The voung engineers of the 11, 5, Bureau of

58

Reclamation, the Army Corps of Engineers,
and the Tennessee Valley Authority were going
o wrestle the energy from rivers, cultivate the
deserts, and put America o work, And after
vears of dustblown expectations, young Amer-
icans could suddenly be parr of the mightiest
thing. Concrete! Work! Adventure! Power!

"1 justwant to have worked on thar dam," a
voung philosophy student told a friend ar the
University of Washington in 193 5, before quit-
ting school to get a job bullding Grand Coules.
The friend remembered it later as a credo of the
tme; “If our generation has anything good to
offer history,"” the philosopher said, “1t’s that
dam. Why, the thing is going to be completely
useful, It's going to be a working pyramid.”

Thar was an understatement. What human
beings did in less than half a century was so
extraordmary you can only compare it to a
force of geology, except thar it happened
almost overnight. The Tennessee Valley
Authority was created in 1933, and Hoover
Dam was completed in 1935 —the same vear
that that student decided to leave Plato and go
pour concrete n the cause of perfect useful-
ness. From then on the juggernaut wis almost
unstoppable for 40 years.

There are now abour 75,000 dams in the
Linited States alone, Hundreds of locks, dams,
power plants, levees, and pipes turned the tem-
peramental Tenncssee into a slave of electric-
ity; smothered the rapids of the Columbia w
make a series of lakes for both navigation and
power; channeled and leveed the Mississipp
and the Ohio into barge canals; harnessed the
Missourt; watered millions of acres of dry land
and desert; and blocked up the Colorado, turn-
ing its sand-struck waters hlue.

And with those construction paychecks and
all that power, economies blossomed. “The
MNorthwest would stull be territories,” one
water admimistrator told me, bending chronol-
oy a little, “'ifit weren't for hydropower.” He
didn't point out that the political system might
be different worldwide without it too: The
Allies’ air superiority in World War [T was buoile
in part by new aluminum plants in the region,
which were fired by Columbia River dams.

In those days environmental opposition was
small and disorganized, Even Supreme Court
Associare Justice William O. Douglas, who
later became a leading environmentalist and
opponent of new dams, was enthusiastic, Afrer
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Slaking L.A."s thirst B n 1905 Los Angeles gained rights !
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the war. he promoted TVA while ridine horse

back through remote villages in Asia. TVA. R

ikl a
wiiale, ' has caught the imagination of all the

people across this broad belt of Asia” [twas a

“symbol of a new order, a new way of life.”
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look minor but aren'"t—like lowering and rais-
ing reservoirs one foot weekly m summer and
carly fall to kill mosquite larvae on the banks.

Everyone who wants a piece of the Tennes-
see has a telephone, and it's easier to lobby
TVA than the weather. *You're real dose to
your customer,” Whitlock satd, with only a
trace of irony, ** You get to see the result of your
work almost immediately.”

TVA, like many other water-control agen-
cies, 15 even in the oxymoronic business of
managing wildness. When you ride a wild raft
on the Ocove River, one of the more tamons
stretches of white warer in the United States, it
probably doesn't help the wilderness experi-
ence much o know vou've got 1o get home
betore they turn off the river. In an accom-
modation between power and recrearional
demands worked out through Congress, the
TVA runs the river full bore for 116 days each
summer—during daylight hours only, At
night,” Whitlock said, “it's basically just a
wide, dry riverbed.”

As more users line up to demand water and
power, Whitlock juggles the conflices, which
tighten as demands grow., “It’s a balancing act
| emjoy,” he said. “There's no more water now
than 50 yvears ago, but we're operating closer to
the edge.” Lurking at this managed edge may
be a flood: Keeping the reservoirs full in sum-
mer for recreation assumes typical dry summer
weather; but weather sn't always typical.
“Nineteen eighty-nine was a wet summer,”
Whitlock smd. *It got real exciting,”™

EVELOPMENT 1% like powerful medi-
cine—its side effects can be devas-
tating. | see them everywhere. On
the Columbia River, barges tull of

young salmon are shipped downstream among
grain contamers and windsurfers—an attempt
to save salmon runs that have been almost
farally damaged by the river's new shape. On
the Platte River in Nebraska, dams have con-
crolled high water so well that the gravel bars
that sandhall cranes need have been smothered
by new brush. The flow of deep, cold water
from the bottom of reservoirs 1s often so poor
in oxygen that all aquatic life downstream s
attected. Color can be a giveaway: | watch a
hrown stream submerge itself into a reservoir
like a gritry personality giving up to blue domi-
nation, and [ know thatmeans the siltis settling

il

out, slowly clogging the reservoir with material
that would otherwise flow to the sea and
replenish our coasral wetlands and beaches.
Using water's power has given us light, jobs,
transportation, and safety, but the price is stll
being reckoned.

“A niver is essentially transmittng life, " said
Kevin |. Coyle, president of the conservation
group American Rivers. “It’s moving life from
one place to another, These blockages stop that
rransmission. They shut down the systems,
killing them off. It"s a chain reaction of death.™

Today the luster has gone off water devel-
opment. Complicanons have become more
aggravating. Many of the best sites are used
ap. Some multibillion-dollar projects—like
the Tennessee- Tambighee barge canal, which
links the Tennessee River and Mobile, Ala-
bama—have turned out to be far more ex-
pensive than the benefits warrant. As last sum-
mer’s rampaging Mississippi River has shown,
the safety of Hlood control is not perfect—
it provides more vears between floods but
will not prevent the worst. The idea that big
projects serve evervone has been tarnished by
the image of rampant congressional pork bar-
rel—the cymical use of patniotic fervor left
over from the 1930s and "40s ro win funding
for home-state profit rather than projecrs of
national interest, And many people have been
grieved by the loss of places of grear beauty,
like the Colorade River's Glen Canyon,

The end of the Ape of Dams is symbolized
today by a short piece of concrete | see when |
fly across southeastern ldaho. It's a spillway
thar hangs on a ridge beside a canyon, like a
short road that once went somewhere but
doesn’t any more, It's all that's left intact of
a huge earth-fill structure called Teton Dam,
which blew vut in 1976 when it was filling for
the first time. The wall of water killed 11
pecsple. When [ see it, [ remember standing in
ane of the hundreds of Hooded homes a few
weeks after the disaster; surrounded by dried
mud that stank, talking ro an elderly farmer
who had helped push the dam’s funding
through Congress. His floors sloped: His
house had been knocked from its foundations.
“We're gonna save the house!™ he said, though
he moved slowly, as if still dazed by the warer's
roar. "“We're gonna rebaild that dam!™

He died not long after. Eventually the house
was torn down.
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Dams, but more concrete will be poured. *The
Fouar Horsemen of Destruction are stll on the
loose,” Kevin Covle said. “*Dams, diversion,
For almost every
watershed on the continent there are, hidden
soimewhere, blueprints for more construchion.
Covle claims thar only 9 percent of river miles
in the lower 448 states remain undeveloped, but
many of those are marked by proposed dams,
5, OF diverstons.

That 9 percent is hard to find, One day [ took
ott trom southern Colorado and flew about
RO0 miles on an informal tour of water in the
southwestern United States. Everywhere water
oped. Among the many dams
and vast blue reservoirs was one modest unde-
veloped dramage: the Virgin River, which rises
insouthern Urah near Zion National Park. v is
a silty little river, running among mountains
and through small towns and turning mostly to
sand when it hits the desert. But in its small,
¢ watershed, vanous agen-
cies have identified 92 dam sites and made
plans to bunld 16.

In the 1. 5. which has already deve

ditching, development.”

channe

Wl .Ll?l:'..l-i]'l-' I.f-!_"".-'-:."

6, 000-square-mi

Gped
abouat halt of 1ts entire hydropower potential,
the Federal Energy Regulatory Commussion
has 1ssued licenses for 192 new power ¢
[he omnibus water bill
passed attheend ot 1992 by Congress included
more than a billion dollars for water develop

y L
not the money, 14 for far more construction,

The relatively undeveloped rivers of Alaska

HAITES

that are not vet butle

ment. In Canada and Mexico the potentia

too are the focus of development hopes,

“The Four Horsemen are driving a truck
up the Alaska Highway," said Tom Cassidy,
Amencan Rivers. “It's an 18

a lawver tor
wheeler, double-wide.

S0 the urge ro develop s still with us, which
wias clear on that summer afternoon in north-
ern Quebec as | Hew over thea
and evenmually landed ar the Cree village of

tered .-i.Ill.'IF-l..-I.|I'.'

What price Ill‘l]g'-l'ﬂ".iﬁ? B Water once
tumbled over Celllo Falls, but the fishermen's
hiaven on the Columbia River is now sub-
mefged behind The Calles Dam. Not far away,
windsurfers share the river with barges. The
gptimism of the era when dams spurred both
the aconcmy and recreation s now tempered
by fears of damage to land and wildlife

trd

Whapmagoostui, at the mouth of the Great
Whale River. There, at the boat dock among
many green canoes, was writer John Mitchell,
looking tanned and fit ts of
Mackfly bites all over his legs. He had just
chmbed out of a floatplane after rafting on
the river, which may be the next one dammed
as part of the James Bay

[heimpulse to manage water remains both a
'L'L-llll':l-[J'il.ifl".'tf:llll'I I.'I.-Hli.:llﬂ_l||:|'r1|"lrl|,'l:,'lflTil'|'|"|l," Fl!_-lli_':.
As | left the Grear Whale, 1 remembered how
someone once adapred a poem by Robert
Bums—the Scomsh poet of lovely lasses and
unspoiled beauty —to retlect that persistence:

except TOE W

iydraeleciric project.

"Flow gently, sureet Afton, among thy

green braes,
We'll be damming thee up i a couple

" §
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James Bay: Where




Development

CASE ST UDY

Two Worlds Collide

BY JouN G. MITCHELL
PHOTOGRAPHS BY STUART FRANKLIN

ARKMESS [£ AROUT TO FALL across the vialley of the Great
Whale River. It is the end of a long Asgust dayv in the north
af Quebec, in a land ol black spruce and tan granite, and we
have come tosee how this river runs while the water 15 tree.

| am traveling with Matthew Mukash. He is a Cree Indinn. His
people have been living in this country bor 5,000 years. Across the
purling water one of their tepecs stands pasted against the sky,
ghostly pyramud trailing a thin white plume of woodsmoke down
river., Mukash, who is chief of Whapmagpeostoi, a Cree village at the
mouth of the river, on Hudson Bay, suddenly sweeps his hand in an
arc. “All this will be flooded by the dam,” he says. *“The river has a
sacred route to follow, but they will drown it, Al of 11"

The dam that teoubles Mukash—if it is ever built —would be the
linchpin of the Great Whale complex, just one part of the gigantic
James Bay hydroelectric project. Sponsored by Mydre-Queébeg, a
quasi-government utility, the project has been abuilding for 20 years,

t5 first power plant—the largest underground generating station in
the world —was completed on the La Grande River in 1982 three

others have since been commissioned, and work has begun on tour
mire, Three great rivers—the Eastmain, Opinpca, and Caniapiscau—
were diverted to feed the S00-mile-long La Grande, doubling its mean
annual flow and increasimg its wintel How by a tactor of eight. In the
resuliing trade aff the Eastimaimn wis i rched ti a orckle.

So far, Hydro-Québec has invested more than 21 billion dollars
1163 billion dollars 1. 8.1, built five wilderness airports, strung at
least 5.000 miles of transmission lines through torest and wetlands,
consumed more than 1.6 million tons of fuel, and blasted our and
redistributed a volume of rock fill sufficient; in the words of the util
tv's hireratoee, “vo build the Great Pyramid of Cheops 80 times over,”™

And this 15 only for starters, because if and when all the elements of

W Shouldering a moming's haul of Canada geese, Leonard Masty, a Cree,
heads back to his family’s camp near Whapmagoostui. From native hunt-
ing grounds, Quebec's government plucks hydropower riches— inflaming
tensions over land use as old as Europonn sottlement of North America.




W LG1, the fifth Hydro-
Quabet powerhouse
buiit on the La Grande
Rivar, rises from
James Bay wetlands
pnd forests — habitat
of lynx, black bears,
waterfowl, and one of
MNorth America’s larg-
est canbowo herds.
When completad in
1985, LG1 will chum
out 1,368 megawatts
of electricity for Que-
bee. Other La Grande
installations help light
up parts of the U, S,
Northeaast.

nh

the James Bay project are ever in place, a territory the size of Mon.
tana will embrace no fewer than 30 major dams and 500 separate
dikes, while impounding reservoirs that in aggrepgate surface area
'l-'l-'llllllj |'_'l.l|i..-'||. ]. -lIl.L" Fril', 'IH..'l.l.r |h|,'rl, '|.'||.'||1|_||.| |_'|I_' E:_I.'l_l['[.'ltl;h__—'l |._J'|_I_'_l,]l.__=r|.-' ]
crank out a volume of megawatts exceeding that of all the major U. S
hydro damsan the Columbia and Colorado River basins combined.
In the view of Hydro-Québec and the provincial povernmene,
power of this magnitude provides jobs tor the jobless, indusrnal
prowth, political stability. And it all Hows out of ap
and sparsely sertled that it hardly seemed necessary for Hydro
(Quéhec to consulr the indigenous population, the Cree and the Inuic
much less expect that many of these people wou
not as a trinmph of engineering but as a threat oo

LD S0 ITIMOLE

d view the project
weir way of life

WFTING DOWN the Grear Whale in the Augast rwilight, 1 find it
evelopment

and giasy 1o share the Cree's concern, [ have seen enough of the

diffrcult to umagine this country hr1t‘,T|1r|E1 with ¢

river — msting its spray in quieten rapids, walking around the rowdjer
ones, Hying over the watershed's multitudinous lakes and streams —
to know that this s wilderness as wild as anv is ever Likely to be,

Ihe Great Whale complex would take this cumbling, 225-mile-long
river and, with dams and dikes, convert much of its length into a

series of artificial slock-water lakes. These reservolrs would submerge

floHN G MrroHELL, o flormer Beld editor for Audubon, is aiithor of The Man

Who Wendd Dt the Amazon, He wrote " Quor Disappearing Wet

the October 1992 GEoguATHIK

nnds" in
Londof native STUART FRANELIN has docy:
mented events from the fall of the shah of lran to the studemt protests in. fan-
arumet Squart. FHil most recent afsagnment or the magazine was “Tizarro,
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Whapmagootiul Creei —

Power struggle in
the great north

The Cree call electricity nimis-
chiiushataau—"fire that
shakes the land.” Proponents
and critics of the James Bay

project concur that the gquest

far electricity has indeed shak-

en the taiga stretching over an
area the size of Montana. The

project’s initial phase, the La
Grande complex begun in

KsHa| el s

Wamind]r™

1971, has flooded more than | : — E—}
6,000 square miles—diverting = R
and damming six waterways
into larger bodies of water to
swell electric output. Quebec’s —
political leaders see hydro- =
power as a financial windfall, :
giving the Francophone prov- |

ince an economic bargaining
chip in strained relations with

'El'llﬁ- .
English-speaking Canada. T ' '1""“-.,-,"'.'“
Native Americans say the proj- e .,._ﬂ,...-.*()
ect threatens their livelihood; =~ Ouaea® '45

environmentalists decry it as I’m‘?ﬁ | i A i
a disaster on a par with the " X ,ﬂi‘m rot
devastation of the Amazon UniTED STATES ":""i.;' 5 o
rain forest. ™ ERGYE

Lot of Lamns
as ani Morthare
CZsntemt &[] rEaaun

Eautrivilne =)
=
.-'I m L
| Mamisgau - Cres and it signd a contrct
. POr— N (i ] epproving the James Bay peogect in
4 . BT : 1975 but Argus thet the pact doesnT

apply to tho planned Grial While and
softaway-Broadback-Rupert phases

Chrairsge
oo~ Hpserepir creaied since 1870
o Proposed resa-wair

[l Biverson
0 Diversion proposad or undor

Damming of tha Grent canstruction
Whaln Rlves in schedeled Wative willage
for 2003, peding an s ASintmmRIN
BAYIODAMENLE| reviow Hydroslectric station
s alnd call for evan =  Constructsd sincae 1S71
tual diversion of the Mal- —  Undar cormtractian
_ taway and Mupsert Rivers -~ Proposed
%, into the Broadback. Traramiian lines
"y — » — Cpantructed sinca (571
— « — Propossd
= Rasd
Fen —— Exlaking priar to 1971
, = Congtryctad since 1571
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more than ¢ thousand sguare miles of aivenne lands and untamed
wiaters. Thete would be three big genecating stations, an all-season
rivad linking the Great Whale River anga Whapmagodsiul —now
unreachable except by air or sea—with ramer precinees to the south,
e 'I.l'!.'l:!lrll: TS, TS .III';‘--IF[‘-Z. IMore Ll'l-l!_"{lp';-.E":l.

I'rue, there is an airport aleeady ot Whapmagoostur, The Cree pos-
sess snowmobiles and cutboard motors, modern housing, telephones
and television, plumbing, and —chek! —electric Lights. But a hirtle
comfort and convenience
clustered at the snout ol the
Whale cannor alrer the big
wildness still intace i oits
belly or so quickly dull the
ractal memory of 4 tme
when all Cree lived in the
buth, Only the James Bay
project could do that,

In 1973 the Cree won an
injunction to stop constri
tion of La Grande projects,
orly to see that ruling over
turfied by the Quebedc Court
of Appeal. The court found
that, since construgtion had
already begun, a “balance
of convemence” favored
Hydro-Québec; that the nearly 10,000 Cree who occupy the area

lacked clear rights in the territory, inasmuch as Charles [l of England
had granted exclusive rghits to the Hudson's Bay Company in 1670,
and that hvdro development would not harm the environment but
likely improve it Stunned, the Cree sat down to negotinte

From the bargaining table came a massive document, the James
Bay and Northern Quebec Agreement, signed in 1975 by the Cana-
dian government, the Provinee of Quebee, the Cree, and the Inuir
whose communiries lie mostly to the north of the project area). In

effect the agreement permitted completion of the La Grande powet
plants, compensated the Cree and JThoir wis
225 million dollars, and promused them the right to govern, hant,
fish, and trap on their traditional lands. Hydro-(Québec retaumed wide
latitude in assessing and managing the impact ot its projects.

But from the Cree perspective the social and environmental impact
of the La Grande development would prove to be substantial. 5o
when the project’s nexr major instaliment surtaced mn the Great
Whale comp
by the 1975 agreement and, In N0 UNCErTAM [Erms, Warmncd tht
they'd have no part of it

ex, the Cree argued that it was not explicitly authorized

ATITSSON 1S A HYDRO-OUERER l.:l"lffl'l-]'?J.!".":| ENT. |'|'!'T NOoRNnAatve
{;I'u;_-i'ur;..:r_-rw., it 15 e Project areil’s ;1]1|'..4l city. Locared 11:t]j- 3
few miles from the largest of the La Grande power plants, the

community provides for hundreds of people who keep the company’s

north country infrastructure in working order.
Radisson derives its name from the 17th-century French explorer

WATER . THE POWER OF DEVELOMMEN

v money packapes totaling

B Specks against a
concrete face, two of
1.600 workers
brought north to bulld
LG1 put finishing
touches on the colos-

sus from a platform o
hundred feat above
the ground (opposite),
Five hundred miles to

the east, diverted
water spilling over a
concrete weir into the
Laforge River (above)
fulfills dreams of Que-
bac's political lead-
ars—among them
longtime premier Rob-
ert Bourassa, who
called the wild water-
ways of predam days
a “wasle."



Pierre Esprit Radisson, while the town's main street, des Groseilliers,

honors his fur-trading partner, "'We were Caesars,” wrote Radisson,
satishied thar 10 the wilderness therfe was “nobody to comtradics ps.”
[he venerable Radisson name 15 also attached to the project’s prin-
cipal substation nearby. When the wires started humming in 1979,
Quebecers hiving m the province's towns and crties heated their
nomes mestly with oul or gas. But within s decade hydropower, deliv
ered at favorable rates, had doubled o

homesin the province—to 63 percent. Including ing

_ 1
Ve PErCENIAge O l-electric

usirial and cosm

mercial users, overall demand for electriaty was up by 60 percent,

In tact, for a while in the 1980s it seemed as if Hydro-Québec's

custmers couldn’t keep up with all the river water spinning those

turbines along the La Grande. So, to avord simply spilling that water

over the dams, as well as o hurry along ?'.!L"‘-.-. 5 COMINE O Age as ar

Pl A LLrrs AL Dol CFI

M Oblivious to autumn
snowfall, grandmother
Minn George hangs
strips of canbou to dry
near the Little Whale
River. Many Cree, who
value the caribou for
its meat and hide. still

live as traditional
hunter-gatherars for

part of the year,



though their village

homes boasl TV sets
and VCR=, The naw

roads that bring in
modem convenignoes

bring in unwelcome
visitors as well, City
folk out for sport come
to hunt on lands once
the exclusive domain
of native peoples.

midustrial DOWED, BOYertrnem and unlity ath

: untolled o welcome mat along the St

Lawrence Raver Valley bor alummom an
magnesiam smelters, Both require prod
IS mfumsions of ¢
energy equivalent of an entire Great Whals

complex justto supply the halt dozen metals
manutacturers that responcec

eetrcity. It now rakes the

o Uuebec's
invitation and the unlity’s contracttinl gener-
ottty with tlexible rates

One day in Monrtreal, | called on Prerre
i'|'|;.||I||. 3 | |' I.I"""-I_:lli'l"i". & EXECUTIVE YIce
president [or marketing and international
attairs. Bolduc said thar the welcome mat

WO TH II-"|'.':'| UYL 1G0T MO meeat '|ZI|:'|':|-.I1_

operations. Bt

Tredicted that once the
FCOOY | |
industria

||:|_'|:I ERCTEY seCTors i l|||l'-' than metais ETE T

A6 1O Inprove, "AREresSsIve

Ll Lt
s ._'i-_ll,'! nent”” would resume o

conversion of Quebec’s older pulp and paper
mills from chemical manutacturing processes
o state-of-the-art electromechanical ones
and in the superchurged environmantal

contral echnolioeies of the 2 1sr cennzmn

growith

]"L:- il *'.!':I'. LG IS TIELINNET O & U0k

ol 525 to 6(4) merswialts 4 veslr,

' i
AST YEAR New York State backed out ol a1

BEIEMENL 1O IMPport a ious imd new

i i
megawitts from Mydro-Québec’s grid,

but other contracts are stull in eHect with

northeastetn 3, CUSTOMmMers, ami

these draw

it 6 percent of Quebec's installed hvdroelec

tric capacity. Boldue explained why expor

COntracts are essentianl thoa growing L

1t = like having the need to house you
Familv. Todav the children are FOLNE and
gleep 1 the same room. But vou kdow that
some day they will need more space. 5o you
1dd a tloor to the house, and it 15 just as easy to build five rooms as
LE et I"."l: untll the children are ll.':i'l. viO L FETT NEIT rOOomms our 1o
help pay off the mortgage

il I'r|- |'.||.|| 14 .I||.||l'-.:- ||II. i1, EItE i.III 5 E:'-.'J".' PrRaEcT IS [ NioLise ’:‘-. il
"-._'|'J|'|“| c bult, the La Grande '.'""|'i!|-'|l':."-: one of 165 Hoors, and the Great
Whale complex another floor one thght up. And now a third Hoor 15
proposed for the 21st century. It is the NBR complex. It would diver
the Nottawny and Rupert Rivers into the Broadback, increasing its
mean annual flow seventold, and, with at lesstnine major dams,
tlood an area twice as large as that to be submerged by the Great

Whale complex. But will Hydro-Québec ever buld the NBR?
“1I"'m not too sure.” Bolduc told me that dav in Montreal, *"There
nre more enviranmetital variables in the NBER area than on the Great

Whale. Still, it'e an option.”



P

L

W Cree opponents of
the project champi-
onod by Robert Bour-
assa continue {o press
their case through
demonsirations, even
after tribal leaders
signed a 1975 agroe-
ment bringing the Cres
and Inuit 226 million
dollars in compensa-
tion. Noting that the
proposed Great Whale
complex would sub-
merge sacred burial
sites, one Cree elder
asked, “What would
white people say if we
started flooding thair
cemetenas?”

Fi.

Matthew Coon-Come, o wiry, impassioned young man from the
village of Mistassini, 18 Grand Chief of the Grand Council of the
Cree, and while he views the Jamies Bay project as a “mussive attack
on Cree tecritory,” he also knows that his people cannot freeze their
wilys forever i the past. But omsiders, he says, “are dictating the
pace of change withouor giving us the oppartunity to adapt, Other
socicties have had o hundred years or mare to get ready for change.
We are being torced o do it in 20.™

OF all the changes in the north country, the
most threatening in the Cree's perspective arc
those attecting their sources of traditional
foods, A kind of spiritualism is attached to
thetr quest tor wild foods; hunting, fishing,
and trapping not only feed the stomach but
also nounsh the soul.

One can therefore appreciate the Cree's
consternation when, in the early 1980, the
word went out that they should sharply
restrict their voracious appetite for fresh-
water fish, such as pike and lake rout,
because levels ol |1'r|:111j|.':|m|:['.;.;|_|:r:,.', A Neurc-
toxin, had increased throogh the decay of
vegetation tooded by the reservorrs of the La
Cirande complex,

Hvdro-Québec offianls concede thar some
species of fish in their reservoirs turned up
with concentrations of methylmercury five
nmes as high as those occurning in natural
lakees in the region, While there have been no
acute cases of mercury poisoning in any
native community in the James Bay area,
lears remaim nonetheless.

I'he Cree are likewise concerned about caribou. Cree suy thar the
La Grande reservoirs have destroved same of the best caribou feeding
areas in the north country and that the Great Whale impoundments
will destroy many more. Hydro-Québec officials ¢
voirs may actually be beneficial to migrating caribou in the winter-
time —wide expanses of 1oe could make the migrating easier and keep
the animals safer from predators,

e
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N IG9T THE CREE won a court judgment ordering Otrawa to initiate
an environmental-impact assessment of the hvdroeleciric project
proposed for the Great Whale River. The guidelines for tha

review, raising hundreds of separare issues that Hydro-Cloébec must
address, were completed last year by joint panels of Cree, Inuir, pro-
vincial, and federal officials. A Gnal enviconmental-impact statement
15 expected by the end of this year, While much of this assessment will
surely focus on impacts most closely associated with the welface of
the Cree and Inuit, there are also wsues of national, and possibly
global, concern,

Fhe manine ecology of James and Huodson Bays has only recently

enme under close scrutiny, Balances are finely tuned in the subarctic.
Much of the marine food chain depends on spring blooms of ice algae
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B Infrared sensors at
a Montreal lab check
a Cree woman s eye
movaments for signs
of methvimsroury-
induced brain dam-
age. Maturally occur-
ring mércury becomes
methylmercury when
iand is Nooded and
vopgetation decays.
This toxin, which turns
up in fish eaten by the
Cree, is one marker of
how development in
the James Bay water-
shed has taintad
native life,
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Pollution

Troubled Waters
Run Deep

BY MicHAEL PARFIT
PHOTOGRAPHS BY JIM RICHARDSON

GET MY WATER FROM A SPRING that comes out from under a moun-

tain in Montana. [ have always felt superior in this regard to most

other people on the planet—their water might be threatened by

carelessness upstream, but 'm here at the beginning of the flow,
and mine 1s ¢clean.

Not any more. One recent morning, having returned home from air-
borne wanderings over less fortunate people’s watersheds, 1 found
myself hiking through early snow to the cistern at the spring with a bot-
tle of bleach and a humbled heart. A routine test of my water—which
had never turned up problems betore—had come back from the lab
with the notation: *“Too numerous to count— background bacteria.”

What had happened? Something had se¢ped into my aquifer and
clouded my peace ot mind. I could only elean the cistern and try another
test. Until then I would have to boil my water or risk disease. I had
joined the ranks of too many people on this continentwho aren’tsure of
the quality of what they drink.

Few things are as insidious as bad warter, It's dangerous for you and
your children, butyou usually can’ctell if you haveit. And if voudo, you
may not be able to tind out where the problems are coming from., Water
cancarry some of our mest serious diseases—typhoid, dysentery, hepa-
titis —yet still look clear in the glass. We may do battle over how we get
our water and develop it, but we fear for its quality.

Thisyear Congress has been grappling with that very issue. The Unir-
ed States” firsttruly broad ser of water-quality laws, known as the Clean

NATIONAL GEOGRAPHIC SPECIAL EDITION
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Risky fishing B 2 makeshift sign wams anglers away from the Fenholloway, Florida’s
anly Vindustrigl” stream. For decades waste from a pulp mill, fully owned by the Procted
= amble Company until thhis yaar, overnynelimed 1Ne river S iraatment process has elim

inated detectable dioxin outout, but a state fishing advisary rematns in eftect

Water Act, was passed in 1972, and now it's time to revise this act and
the more recent Safe Drinking Water Actro reflect the current situation.
This is tough, partly because the state of water is difticult to capture in
the kind of unambiguous stanisoics lawmakers like and partly because it
has become increasingly apparent that the sources of pollution are not
just industrial and municipal mstitutions that can be controlled by spe-
cific laws. The burden of pollution belongs to us all.

Warter's nature itself is a part of these complications, This simple

structure of hydrogen and oxygen has even been called the universal
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look cleaner, they may be
Recently, after following rumors of
deadliness, [ sar at a picnic table on the out-
skirts of Brownsville, Texas, with Alma Alvea
and her daughter, Thelma.
vears old. She looked normal. While
mother and | talked, she plaved with a plastic
bow that was mussing 1ts arrow,
m, '.'-F'L'xL"I'lri'ﬂ_' CYES.
Eventually Alma showed me Thelma’s scars: a
y and a line down
th a birth detect,

. ar i
moare l.i':'.z.'.'l.'f-.

thiy

Thelma was two

her

occasionaklv

I00KINE up at me with caln

e knot of tlesh on her bell
her back. Thelma was born 1
spina bifida, and had a ﬂh; nt inserted into her
hody 1
brain, Some doctors -=u-_r---" thar pollution in
the Rio Grande caused the detect.,

Pediar medical
director ofthe Brownsville Community Health
She had plotted an unexpect-
bifida and other related

t map of the Brownsville area.
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rician Carmen Roceon, then
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hronic

re people live near pol-

lution,” she says. C low-level exposure

Cleanup hell B “0One job can fill 12 dump trucks,” sa

Wi uses watler 10 Diast away

on Lake Ene

plant intake

n Washington State (be

nawgler-contaminating ca

Tolira MUSSels
i oworker at the Hanford S

ow) struggles to contain

she SUSPCCLS, MY

also either cause birth defects or trigger penetic

et polluted air and water.

susceptibility to them.
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pollution, the causes of the birth defects in
Brownsville docu-

ment: there are too many factors to isolate. But

are almost impossible
It was not paperwork that convinced Rocco. It
W J«hn:l daily contact with grief.

*I realized that every day I had been seeing
babies with hear
limb anomahes, and other deformites. ™
said, " W hat was happening stll 15."

It's been a hard ome.” Alma Alvear
said, while Thelma r.-'_._:.lr.'|:_-.| mc r':1r111|::i1r1'.1 y
“She's hac

. she's scared ot doctors.” Alma s only
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The Rio Grande was recently named the
conitinent’s most endangered river by Ameri-
can Rivers. The reasons for this unenviable
award, and the possib

¢ sources for Alma’s and
Thelma's anguish, are multitudinous, Envi-
ronmental groups say industrial plants on the
Mexican side — many built by Americin com-

yanies to use cheaper labor—pour in toxic

Clear-cut disaster W Logoing wounds
oleed tons of sedimeant into the watershed
of the Escalante Hiver on Vancouver |siand
British Columbila, where streams bear the
girly brunt of clear-cutting. LOogging erosian
nas. paved nvers wilh gravel, smothenng
prime salimon- and trout-spawning habltat

chemicals, and the burgeoning communities of
families moving there for the work often have
no sewage treatment, And on up the fiver on
both sides of the border, intensively farmed
and irngated ficlds also dram downstream.
“This = what burns me out,'” saad Luis
Perez-Garcia, the environmental-quality engi
neer bor the city of Laredo, Texas. He drove me
around town, showing me
pullies filled with car
engines, plasiic bags, and
“It's easy to blame
Mexico,” he sard, ""but we're
not taking any berter care of
the water. I'm just as con-
cerned abour what our indus-
try and agriculture produce,”™
To Perez-Larcia the Rio
Grande i1s an example of

old

trash.

15 ,.J_.rI'WIrlg.; LcOIMNCETT wWater-
aboit
[The niver's

cavsed as

guality experts hawvi
polluted runoft.

distress may be

much by what drains otf fields
and pavement as w
out of factory pipes.
Technically, water pollu-
non can be divided
[wWo types: point-source pollu-
non—waste dumped by fac-
LOres or sewage plants —ana
”rl:':'.]-'l':-:."'l' o £ 0 N rll-l_.lllri_-i'lrl—
werwise called polluted run
off. In many ways the latter 1s
the larger prohlem
Palluted runcott 1s what hap-
pens when vou spill otl on the
driveway, then hose it down

It |‘|.L|1[1:"I'- when a '-.l~!-|'l'.:."Ii

141 OOITIES

N0

3K

Thicide,
Lippens
when someone throws a dead
bartery into a gully. Ithappens
when a larmér's cows stroll
through a stream. It happens
'-.'I-'I.'II.!“ COMeon:e LI{'.,I['I';I i OLIEr !j;'lr[ 'l.'l."]l,':-',-l_ ':-I_l|_','.:_'n'[
and dumps the liquid on the ground. It happens
when a gardener sprays a lawn with fertilizer.
Water picks 1t all up —oail, manure, lead, nitro-
gen, phosphorus—and adds it to the system
Clur ofan EPA List of 18,770 impaired water
sites, only 529 are polluted primarily by toxic

luted by

field is treated with b

arid then it Ans. It

POINT SOUrces. Most of the rest are P
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runoff, Yet until recently most regulation and
enforcement have been aimed at point sources,

“Water is in serious jeopardy,” says the
MNatural Resources Detense Council’s Robert
Adler, “because we're not paying much atten-
tion to anything except pollution from a pipe.”

In Cleveland | hiked with a few peopls under
a highway overpass and down a railroad track
to a beautiful little waterfall on a creek. The fall
was like a piece of natural beauty crouching in
the city’s underbrush, hiding out from all thar
technology. Bur rightar the top of the fall was a
round door, like a manhole cover. It was part of
a combined sewer system, one of the villains in
the story of polluted runoftf.

These systems have large underground pipes
that carry sewage, industrial waste, and storm
water to treatment plants, During heavy rains
the storm water may be more than the plants
can handle; overflow carries raw sewage and
other pollutants straight into the streams,

We stood looking at the big door. Every-
thing was dry, but in a storm it would open
automatically and cough up a gush of polluted
runoff and fecal coliform., Curses were spray-
painted on the door. They seemed appropriate.

“Peoplesitting aroond pointing fingers atin-
dustry don't realize that most water pollution
is runoff,” Jerry Schoen, an activist with the
Massachusetts Water Watch Partnership, wold
me at a conference. “*America’s just waking up
to & critical situation. The only way to make
progress is to have everybody be parr of in.,”

HEN | FLY from west to east over
the northern part of the United
States, a curious thing happens.
For hours | eross farmland irei-
gated by canals that move precious water from
reservoirs to fields; then suddenly the canals
are replaced by dirches with an opposite func-
tion: to get rid of water. These drainage ditches
look like schematic drawings of natural water-
sheds —the same network of tributaries lead-
ing to a main channel bur all straight lines and
angles. To me they are symbolic of agricultural
runoff, which, an EPA official said recently,
contributes to “about two-thirds of the impair-
mients in rivers, 2bout half in lakes, and about
one-uarter in estuaries,”
Nutrients from fertilizers and livestock and
silt from croding fields are the leading pollut-
ants, but others have been at least as deadly.

WATER: THE CHALLENGE OF POLLUTION

Concentrations of the clement selenium—a
chemical naturally present m tiny quantities
but as poisonous as arsenic in high concentra-
tions —leached from soil by irrigation have
killed thousands of birds in the West. And as
William S, Ellis reports in his story on the Mis-
sissippi (following article), herbicides and
pesticides that drain from fields fog even the
clearest water with anxiety.

Most water looks clean from the air, but
everywhere | can see human activities that lead
to polluted runoff. Qut West the vastclear-cuts
in the forests of rthe U, 5. and Canada allow sile
toclog mountain streams, hurting both salmon
and municipal water systems, In the East the
bright emerald checkerboard of lawns means
people may be using herbicides and fertilizers
as intensively in the cities as on the firms. Even
flying through rain, 'm in direct contact with
water pollution. Thisis not just a matterof acid
rain, which, though it's now getting less public
attention, still kills lakes and trees. Odd pollut-
ants have been blowing to places that should be
pristine. At Lake Laberge, way up in the Yukon
Territory, a study of fish flesh turned up avan-
ety of chemicals, including the insecticide toxa-
phene, which has been widely used in Russia, It
probably blew east, and rain raked it in,

“We thought we were living in awilderness
Shangri-la,” a Canadian told me when | landed
nearby and asked him about it. “Welcome to
the world,"

If places like Lake Laberge seem insidiously
stained, that's nothing compared with the pol-
lution of groundwater, which is out of sight
and, possibly, out of reach,

One night | sat in a grade school auditorium
on Cape Cod, Massachusetts, with a group of
concerned citizens and a panel of experts, who
were debating how ro deal with plumes of sew-
age and toxic industrial chemicals that are
secping underground from the Massachuserts
Military Reservation. The Department of
Defense, responsible for cleanup, and the 1. 8,
Geological Survey have each been studying
groundwater pollunon here for years, and
Denis LeBlane, a USGS hydrologist, was inan
uncomfortable spot: The study goes on and on,
and toxic chemicals keep moving toward the
towns, despite cleanup efforts just begun.

“I've never come across a plume that didn’t
seem simarter than we are,” LeBlanc zaid. "It's
ot 4 simple process.”™

HE



A river runs through them = =eparzted by






Awash in waste W4 sewsge canal in Zaragoza, Mexico, swollen by werm water from
& l. 5.-owned auto-parts factory, supplies a bath for Erika Mendoza’s infant son, Jullo,
Even tainted wastewater is-a privilege on the border: Mendora's nelghbors divert effiu-
ent stratght from the plant's drainage pipe to & communal tub.

“We've heard thar for a very long time,”
another panel member said, not pleasantly.
The moderator intervened.

“But it may be true,” she said.

Laws have assumed that polluted ground-
water must be cleaned up—the EPA's well-
known Superfund program directs many of
those attemprs. But LeBlanc gingerly broached
a topic that has recentdy been a subject of
intense discussion among hydrologists.

“We need to recognize a difficulty the public
is not aware of,” he said. “Tt is-possible that
some of these plumes cannot be cleaned up in
the toreseeable future.”

LeBlane gquoted a much circulated editorial
in the journal Gromnd Water, A decade ago,”
LeBlanc read to the quiet room, “many of us
thought it was feasible to clean up most
groundwater. We now know thar we did not
understand the problem.”

That lack of understanding can have a long
and deadly legacy. Though new technologies,
atritudes, laws, and community action hold the
promise for a new era of hope and restoration,
we've already lost some long-term bartles. It's
not clear how the pollution now stored in our
groundwater and sediment may emerge two
rrauble our lives, So far we have only glimpses.
| saw one in eastern Canada,

HE ESTUARY Of the 5t. Lawrence is
patrolled by about 475 beluga
whales, These beautitul white ani-
mals live ar the edge of the sea,

where the taste of fresh water stll lingers in the
tide. The whales have been dying young.

In 1983 a group under Pierre Béland, a
marine ecologist from Meontreal, began o
study the whales and their illnesses; lung dis-
ease, ulcers, cancer. They learned that the
whales® tlesh conrained the dangerous chemi-
cals called polychlorinated biphenyls, better
known as PCBs. There was far more contami-
nation in the whales, however, than the fish
they ate in the 5t. Lawrence could account for.
Béland alse found an  insecticide called
Mirex in the whales' flesh. Mirex was once

Lt

made on the shore of Lake Ontaro, and though
banned since the 1970s, it remains in the lake's
sediment; Bur how did it get to the whales?

“It was like a detective story,” Béland rold
me at his home in Montreal. He and colleagues
finally solved itz Mirex was the gift of eels.
Every year thousands of adulr eels migrate
from the Grear Lakes through the St. Lawrence
to the sea. Those from Lake Ontario come with
Mirex, and belugas feast on them.,

*"When a whale cats an eel, he gers Mirex,”
Beland told me dryly. **And he gets as a bonus
all the contamination from the Great Lakes.™

Asin most detective stories, the trmmph was
bittersweet: The crime had already happened.

After [ met Béland in Montreal, | flew north
down the river to its mouth. There, from a
thousand feetabove, I saw the whales. They lay
in scattered groups in the green water, as bright
i their clusters as silver spoons nested in vel-
vet. | made two turns over them, delighred.
Then my plane’s shadow slapped across a
group, and all the belugas dived. They seemed
to dissolve, silver to emerald o gone,

| ¢ircled again and looked, then again, The
green water was bereft of whales, as if | had
flown down time a peneration, to when Mirex
and associates had fmished their work.

Struck by the sense of loss, | remembered a
poem by Kathleen Rame:

Because I see these mountams
they are browght low,

Because | drink these waters
they are bitter,

Because [ tread these black rocks
they are barren,

Becaise | have found these islands
they are lost;

Upon seal and seabird dreammyg their
trnacent world

My shadow has fallen,

But the shadow falls on us o, as Alma
Alvear knows. Wedo not know whatiscoming
from us to us in the springs of our world, whar
gifts the eels bring, Yer we cannot claim we
are innocent. 0
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CASE STUDY

The Mississippi:
River Under Siege

BY WILLIAM 5. ELvL1s

ALY IANT ELNTLUIR
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B Running tast and clear, Mississippi River headwaters rush from Minnesota's Lake
Itasca, where nine-year-old Erin Brutlag is among those who seek to touch the shallows
and witness the river's perpetual birth. As the Mississippi grows in strength, so do its

problems: This mightiest of U, 5. waterways, its flow altered by channels dredged to
make way for towboats, is tainted downstream by agricultural and industrial runoff,
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$ THE PLANET VENUS is something other than simply a star, so
roo the Mississippi is a river and much more. It is the sover-
eign of North American waterways, with n size and sweep
to make it appear immune to the ills of pollotion.

But such ills are there, borne by the great stream under the shadow
of its might.

For many years it was widely believed that the nver deansed itself,
that it was self-flushing as it raced on its naton-cleaving journey from
northwestern Minnesota, where it rises as a cold, clear splash over
rocks, 1o the Gulf of Mexico and a discharge of 600,000 cubic feet
persecond.

For all our effarts, the Mississippi has always maintained its pose
of omnipotence; 29 locks and dams and miles and miles of levees
were helpless last summer when the river rose up and swept our illu-
sions of control away. Yet even in years of normal low, the Missis-
sippi is s0 wide and Inng and swift that we could also imagine that it
would expurgate every milligram of contumination from its depths,

So it was that St. Louis did not build a sewage-treatment plant
along the river until 1968, Up umtil that time all the city's raw wastes,
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B Mountain of trouble —yet in compliance with governmant standards— a 60-foot-high pile of
gypsum (left) covers a square mile at an Agrico chemical plant south of Baton Rouge, Loulsiana.

A fast-accumulating by-product of fertilizer production, the refuse is contaminated with phosphoric
and sulfuric acids. Heavy rains erode the hazardouws material and wash it into the river, which
carries a growing burden of chemicals as it drains its million-square-mile watershed (above|.
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averaging some 300 million gallons a day, vanished downstream.
B Pollution monitor e hures, if not the smells, of such insults to the Mississippl were
and P"l:lf Al Cibuzar mostly hidden, for the :._-:-f'?lf' mile i!_lll!_'l FIVET & capacity '.|_|]' mEliit ||
trains wing-mounted pssimilanon 15 indeed vast. Besides, there was no etfective monis TR ials
RENSOrs on a dis- of water guality then. The Clean Warer Act was four vears awav.,
charge plume from a In those years of the late 19605 one species of mayfly hadn't been
papes mill in Brainerd,  seen around parts of the upper Mississippi for at least a decade, b

Minnesota. To assess lirtle concern was ratsed over that !'-|_'| viet of noture wherehy the
msects, which burrow in the
river hottom, abandon the
site if the Water 15 SEVErely
polluted. What was more
apparent was the changing
{(for the worse) taste of the
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1, E3PE .'I.I”fn. the b ttom
teeders such as catfish

Even now, with health
ndyisories againsgt consump
rion1 of tish because of pallut-
ants in them, there are men
ind women for whom the
s122le of grease or a river
cathish frv is music more
sweet than that of a thoe-
sand strings
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An aged man sits on a fish
INE prer &t Bonaventure's
Landmg, not bar from Port
Alen, a river town 1in Louis
an:. | here ace throee iy,
atly cathish i the tard tin
18 using tor a holding tank.
He 15 asked 1t he intends to
eat the fish,

“"Sav whart?

"They say there's polly
LN I8 thne fiver. 13. i g-'li'i:!i
to ear the fish?"™

He starcs ar me with fro
zen disbhelied, and then hi
smiles until his old face
its impact on the river,  beécomes a delta of wrinkles. He speaks the final words on the matter:
he measures chloro- “Lo the preacher read the Bible?™
phyll a, an indicator of
phosphorus. Computer HE SEWAGE 1S MOSTLY GONE from the siver now, and the general
imaging (above) shows health of the water today s betrer than 1o was: sav, half a cen
effiuent that is rich tury ago. However, there are other, difterent pmsons in the
in phosphorus but Mississippr. Unlike the raw wastes once consigned to the river with a
within EI'I"HFEHII‘HDI'I |'.|I.'-.|'|, I|'|l'-r cOnNtaAminants ane -_'._!'||.'“,"|'|;.'_'g|. (B iE||': '|’.|_'|:,_' with |r|._i|'.-.l":_' Thg el
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inls i . . ' - i i
||r! I"*!' (3] |'!'-|.: HOME Cause Cances 1n |.||1-:-r-'.h-r:. SILTTNEES AElCE ANE S5

¥ POVt

o CTed OF K |i|':||'.'_ ML 1Nns,

TP |‘|I:'|-FI-_ I;_' 1 'II-|.!|:| _Il i _IIII: .-\.-



vasre il | same time many other thines have advanced init B Shedding light an
areater state of conmamination,” said Robert H. Meade, a researc] sedimant, water-

'. drologist with the L. 5. Geological Surves You don't sée raw guality specialist John
secalise aof contrals by the Clean Water Sullivan of Wiscan-

e L.oast sin's Department of
Gaard has really besn tough, and vou see almaost no phosphate deter-  Natural Resources
eits any more because states have been hanning them.” uses a strobhe
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For example, the insecticaade dichlorodiphenylrichloroethane, o to iNustrate good light
MOV, contimues 1o be b 4 the Mississipm although t has béet penctration in a fiver
- ' sample taken near La
One billion pounds of weed and bug killers are used throughout Crosse. Poor clarity
the United States each vear. In the Mississippl two of these pesti would mean high ley-
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cides are of particular concern to the Environmental Prorecoion ols of silt, which

ver for donlk blocks sunlight from

NE PUrPOSCes. aquatic plants that
One s alachlor, used exrensively for weed control i corn, cotton, provide food and haln-

\EEnCY tor | ir etfecrs on the witer 1 154 iT of thid

inid sovhean ficlds. and the other 8 the even more heaviy ‘1 atra tat far wilidlife.



tormer chemical is classified as a “probable human carcinogen,”
meaning that it will likely cause cancer; atrazine is a “possible human
carcinogen.” EPA standards set a maximum of three parts atrazine
per billion parts water, and, generally, levels are within that range.
But in the spring, after application to fields, and following heavy
rains, the levels in tributaries sometimes soar to as much as a hundred
parts per billion,

An even more demanding burden on the warers s the amassing of
seciment. At some places along the upper reaches it 15 filling in the
river and backwaters, and especially the already shallow impound-
ments. As a result of the displaced water seeking outlets, new chan-
tels are bemng sculptured, and the shape of the river is changing. The
great aguatic habitar of the northern backwaters of the Misstssippi
seems to) be on an irreversible course to becoming terrestrial habitas,
Much of the appeal of the upper river would be lost then, for the
glimmering pools would vanish, And missing too would be the
shameless burping of frogs and all the other music and dance of the
creatures bome in the backwaters.

“There 13 no question —sediment is the real threat to the upper
Mississippi today,” said John F. Sullivan, water-quality specialist for
the state of Wisconsin's Department of Natural Resources, “In addi-
tin to the matenal washing into the river because of erosion, there is
added matenial as a result of the river cutting new channels, Then too
the sediment that entered the tributary floodplains decades ago is still
there, and with heavy rains some of that comes m."

sulltvan has been working on studies of the upper Mississippi since
1986, and during that ume he has concluded that the overall quality
of the water 15 better mow than it was art the opening of World War [L
“It may not be that we are up to level one, but there gre indicanons
that the mver has improved and continues to do s0." he said, He ¢ired
the lowering of levels of ammonia and an ncrease in the population
of mink along the banks.

The number of mink taken by trappers in the 1960s was low,
apparently because the animals were taking in PCBs —or polychlon
nated phenyls, syntheric industrial chemicals once used in making
pamt and electrical transformers. The chemicals seemed to affect the
mink’s reproduction, but now, with PCBs no longer manufactured in
the U 5., their numbers have risen. ‘

FALL THE CHEMICALS introduced into the river, lew, if any, are
more msidious —more persistent—than PCBs. Almost com-
pletely banned in 1979, they continue to appeat in the flesh

of fish, although levels are falling.

PCBs are drawn 1o sediment, to which they attach and can remain
tor a hundred years, Bur rratfic on the Mississippi—recreational boars
as well as.commercial barges—is constantly stirring the sile and resus-
pending the chemicals into the path of vacuum-mouth sweeps by fish.
Inn the spring of 1973, 60,000 pounds of carp caught in and near Lake
Pepint on the upper Mississippi had o be destroved because of the
presence af PCBs in theswr flesh,

By thar time the petruchenmical industry had been a fixture along
the river in Loulsiana, bétween New Orleans and Baton Rouge, for
about 25 years. In this 150-mile-long corridar, where sugar and
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B Desperate mea-
sures failed last July
as record floods dev-
astoted the Midwest,
Including East
Dubuque, linots.
While some debate
the benelits of levees
In major floods, such
defenses in Loulsiana
keap the Mississippl
from cutting a new
course and stranding
cities that depend on
its flow. Engineers
huttress banks of the
Atchafalaya River, the
big river's natural
pathway to the sea.
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8 Bayou boatman Nor-  rise along the riverbanks, wiatting putnid vellow emissions.

bert LaBianc hauls bait [here'1s a spot with 2 fine ant .I--. T -r.r in La Piace, Loutsiana.
o his crawtish traps in- Called the Auriine Motors Restaurant Bar, and the papér place mat
Louisinna’s Aftchafa- the waitresses dlan down in frant of customers identfsy industries i1

——— S - i | 1 I
et I-'!- iratons once clayned most at the land. thackets of stack

lava swamp, then the river corridor between the state’s two mast lmportant canes. Thes
delivers them to locals can be counted in the time it takes to get an epr and 2 biscuit, There
tor supper. "A lot of are 130, bur what isn"t shown are the hundreds of industrial-waste
sites. Nor s it revealed that

*1 _. - A o ' Loutsigtia in 1991, as in the
i
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the release of chemicals inco
stirface wates, includmg 150
miion pounds Of IDXIC 1

off o the Mississippi trom

just two fernilizer planis,
X0 I"- PG I'li_'-_. (il II||_'!'||_|_i
Chemical Co., a subsidiary
it Freeport-McMaoRan Inc
1! L"";l -'-.'l IriEans.

| here are ol retineries

Hong the river here, and

i MAnyY synoetic materinls,
nuch as the dry-cleanmp bags
that we are all cautioned not
L YUY O ET s ':r | II._'-. 5
¢at quantities of tertilizers
are produced, and a by-
prodoct of that PS5 15 8
vasic Called Zypsum, 1t
miike the wallboard mart
rial used in constroction,
rhis Eypsum 15 contammnated
with sulfuric and phosphor
weids as well as radiom. In
places collections of it are in
motnds a mile square and
all teet igh, When it rains,
Eroied n ."-!'.'|'|.I| WALITES 11T0
thougl
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DIMpAnics are now mkng

crens rs shrinnk the How
Cajun folks eat craw- "We have here a cocletnil of over 2 hundred toxic chemicals in the

fish regular.” he says. water, mteractng with one another to make other, new chemicals,™

The hardy crustaceans Oliver Houck, a professar of law at Tulone University, said. How. hi
thrive in the muddy wonders, can mreatment of suah adulterated water possibly puarantee
waters cursed by fish-  ms-safery? " This rniver 15 our drinking water here in New Orleans, We
erman upriver; state- ire suckmeg op these gischarges: [t's st as if vou put vour child’s
wide, 100 million mouth up agamst the talpipe ot a cas

pounds ware har- L he 21-year-old Clean Warer Acr mandotes permits tor the dis
vested last year. harge of industrial toxic wastes. Bur enforcement has been slack

o this tme, the federal povernment has been slow to bring actio




in this regard in the state of Lowisiona, ' said Hoock. 50 we have
started a program to bring legal action to cléan up this mess.” The
demands tor change arc rong now that industry, as well as the
poverimoent, has started to pay heed

Certainly, Dan Borne, president of the Lomsiana Chemical Asso
simtion, 1% taking it all serronsly, “The pressure 15 on us (o reduce
these crissons, e sad. T hat

U I Clean up onr act, an
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messape. 1t's aoine to take us vears to build trust, because it ook us

n the wrones of the past to entertain the pleas ol imndustry
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It is of little wonder to him that the popualation of Lowisiand s state

bird. the browi |'I':|I. an. was wiped ot over a decade, startimg n thi

mitid=195 0% hecause tish m waters around the moath of the AMisss

sippl were laoed with a pesticide called

ndrin, The stock of pelicans

was reestablished with Dirds import d from Flomda

1 personally think the river 18 cleaner now than it was fen yeas

ago.” Fontenor told me, “*but there's still a tremendous amount ol

niterials I"'.i'f'.-ll'.i"!:_'- if TNe Walet e

i
1t d the release af bish
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destro! |||-.;.|- IXIN INTO e Aver DY Lree papat I".!l-. nd when |

asked if tharwas legal, he replied, Y Thar’s 2 good gquestion.”

what the publhic wants, They re tell
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W “Just pinch off the
tail and =at the

meal —then suck the
yellow fat out of the
hoad,” advises Nick
Stipedocovich, Ir.. who
ate 32 pounds of
crawfish in 45 minutes
to place second in
Louisiana’s Breaux
Bridge Crawlish Eating
Contest.

Crawfish are prolific
in these parts, and
recent floods have
stretched out the sea-
son, 2ays a fishenes
axpen, "We've got so
many crawtish we

can't give 'em away.”



B Industry threw up a smole screen in Lowisiana in the 1920s. when ollmen moved In to

tap petroleum fields on the lowar Mississippl. Though railed against by Governor Huoy

F. Lang, tha petroleum industry crowds the riverbanks behind the State Capttol in Baton
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Rouze (ahove), where Lang is buried. Industrial chemicals, whosa long-term effects are
pnknown, are most dense in the river from here southward —a region dubhbed Cancer

Alley by skeptical residants fearful of pollutants in the air and wator




State and federal monitoring agencies lack the money and man-

power to do the job they'd like, and the degree of enforcement hay
often turned on political trends, But if the regulations are nebulons,
they are at least in place, and that has been in large measure responsi-

ble for mprovements in the quality of the water in the past decade.

and, Voices are being
rased in the small churches where cardboard fans stir the steamy air
af summer, and what was once so easy for a company desiring to

ang the lower Mississippi has become a challenge, even for

a mant ke Formosa Mlastics ( OrPOCatomn,

Lhere 15 2 man named Wi
house behind a chain-link fence 113 the hardscrabble sertlement of

Wallace, halbway or so berween New Orleans and Baton Rouge on
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tred Greene who lives in o single-story

the west bank of the Mississippi. It is one of those places in the Deep
South where many of the houses appear to be abandoned, and the
trRpedy is that they're not.

Formosa Plastics planned to build the word's largest rayon-making
plant on 1,800 acres of land in the Wallace area. Iv would have been a
FO-millron-dollar project, and jobs would become available, But

iere were those i the commumity with this concem bor the health ot
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B Clashing with rela-
tively clear water in
the Gulf of Mexico, the
Mississippi bears a
heavy load of sadi-
ment, diverted from
delts marshaes by

mian-made levees and
channels and deposit-
ad In the sea. “"The
Gulf will be lapping at
the levees of New Or-
leans in 50 years if we
don't act now,” wams
Dugan Sabins of Loui-
siana's Department of
Environmental Quality.
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Yet there is hape:
Encouraged by the riv-
er's improved health
since raw wastes and
phosphate detergents
have been reduced,
Louvisiana gims to redi-
rect the river's flow to
sustain marshes.

And as researchers,
gnvironmentalists,
and citizens them-
solves push for stricter
chemical-effluent
standards, optimists
dream that the big
rivar will mend,

wAlrN

people and the environment, and one of them was Wiltred Greene. He
farmed the RAP group, for River Area Planning, which challenged
Formosa at every turn until the company abandoned itd plans.

"“We certainly believe there can be something done to help the com-
munity economically,” Greene said, *but we don’t want the chemacal
plants coming m here to destroy our lives.™

Greene has lived in Wallace almost all his hife, He1s 71, and when
he talks, he has to stop to sgueeze some spray into his mouth
regain his breath. *“There are people here who wanted the plant, and
some of them don’t speak o me to this day. But they'll come arpund
o seeing that | was night,”

A dirt road runs in front of his house, and on the other side of thar
is the levee, and then the Mississippl. He swam in the river here when
he was a child, and | asked him if he would swim there now with
industry so heavy in the area. ““Not less | was fixan’ to die,” he said.

Of course, the sprawling, smoking, heavy-duty petrochemical
plants are not solely responsible for damage to the lower Mississippi
Ihe coastal marshes of the delta are disappearing at a rate of 25 to 30
square miles 2 year as they become open water, and that is something
removed from the presence of toxic wistes.

“In the upper Mississippi the sedimient is filling in the backwaters.
Down here we want the sediment, but most af it goes into the Gult.

[t setms we're from different worlds, the upper and lower fivers.”
Suzanne Hawes of the Army Corps ol Engineers in New Orieans
went on to explain that marshes remainstable as-long as the sonl 13
wer: But when they are drained tor butlding projects, the organic mart-
ter dries out and compacts. Because of thar, New Orleans 18 sinking.
Some areas of the city are as much as 12 feet below sea level.

Hawes carries the title of project manager for the environment, and
she can remember back to the mid-1260s when, she told me, there
was little or no information on the quality of the warers of the Missis-
sippi. ““The chemical companies would not let scientists on their
property to take samples,” she said. “Bur that's over, They don't
chase people off with guns any more, The river 15 being cleaned up.”

HE NATION'S RIVER, like 2 patient long on a gurmey in the emer-

gency room, is being admitted for care, That can only please

Lloyd Spriggle, a man | came to know one summer in Bay City,
Wisconsin, whete he was born 81 years ago and would retire as a
rutal mail carrier. He spoke of the joy of his early lite on the Missis-
sippi—the trapping of mink and muskrat, the tishing and clamming,
the ide-skating by Thanksgiving at the latest. *The river was always
goad tome, and so 1 wanted vo be good to it,” he said.

Starting in 1963, he was a drving torce behind a write-in campaign
o institute qualnty controls for the river; and indeed, in time, the hun-
dreds of posicards he had people send to otticeholders resulted in the
serting of carly federal gundelines for swamming and fishing. And now
he says the work must continue, for the river deserves that.

We walked out to the water's edige where a soft, marbled light of
late day fell, and he started telling me about something that had hap-
pened the evening before, *There were so-many of them around the
light pole, | could almost hear them laugh,™ he sad.

Mayflies. He was talking abour the mayflies, They were back. []

I'HE CHALLENGE OF POLLUTION [0S
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Rank and lifeless by
the 1960s, the Nashua
River in Massachusetts
" was a toxic stewof
untreated sewage, run-
ning red with dye from
paper mills, Today it's

a haven for anglers and
canoeists and a model
for communities striving
to clean the waters they
have fouled.
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Restoration

New ldeas, New
Understanding, New Hope

BY MICHAEL PARFIT

PHOTOGRAPHS BY
PETER ESSICK AND GEORGE STEINMETZ

HE GILA RIVER seemed to smoke with the dust of dissolving hills,
Besideita cliff made a hissing sound, its foundations torn by the
water, its walls tumbling in cascades of sand. Rain had fallen in
Arizona for weeks, and the Gila had climbed right out of a

flood-control dam that was supposed to stop it. It drowned lettuce

tields. Ircut all the north-south roads. It broke irrigation canals. [t grew
and spread and carried photographer Peter Essick and me down the
flood in a little rubber rafr.

National Guard helicopters tlew back and forth over the river. Bull-
dozers worked all day at the edges of fields, building walls later washed
away in the night. It was a crisis: straightforward to fight, soon over,

Most of our water troubles are less obvious but more widespread:
Across the continent a toll of pollution, diversion, and waste degrades
water, But it’s not like the Gila flood. We can’t send in Guard helicop-
ters; we can 't just suspend life for a few weeks to ger out of the jam.

People have long been convinced that with bulldozers and concrete
we can control water and adapt it to our ways. We have changed water
to our benefit in many cases, but we havealso messed it up. The changes
have often been drastic. We've turned rivers into lakes, deserts into al-
talta fields, aguifers into waste dumps. We've even changed the chemis-
try of rain. It's notjust a crisis; we've undermined the foundation of life.

Yet the hydrologic cycle 1s, ultimarely, a system of rebirth—the sun
blazes, thunder roars, and water comes around again, Human beings,
toa, come around, to new ideas, new understanding, new hope,
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Mud brigade 8 Krize-high with muck. 8 Boys Club member totes trash pulied from a
New Hampshire section of the Nashua River. Such voluntaers have removed hundreds
of tons of metals, plastics, and other rubbish. Yet they can't get 3 grip on more senous

freshwaler threals: fertilizers, pesticides, and oily pavemeant runoff swept in by rain

In the past year of flying around North America, | found that hope in
many places. There was hope in Washington State, where federal agen-
cies are putting unemployed loggers to work restoring streams dam-
aged by logging. There was hope in Richmond, California, where Peter
Duda, an engineer at the Chevron oil refinery, volunteered to create a
wetland on company grounds; the wetland now helps clean more than
half the refinery’s wastewater. There was hope in British Columbia,
where a mild-mannered man named Roy Argue helps schoelchildren

WATER: THE PROMISE OF RESTOHRATION
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raise salmon fry in aquariums, There was hope
n Colorado, where bvdrologist Dave Roseen
above) came riding out of the West in a cow
boy hatand jeans, with a holster on his hip and
hard words on his hips for those wha would
irnore the needs of a river

“What a gunsel!” he savs, *What a pinhead-
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the South Florida Water Management District,
and | went roaring down the ditch between
humips of spoil, then slowed, arned a corner,
and slipped into an intimate, sinuous world of
overhanging red maple trees and flocks of
whire ibis. This was what the river once looked
like, and what some of it will look like again. It
was a demonstration section of a new, 372-
million-dollar Corps of Engineers project 1o
turn 22 miles of canal back into 43 miles of
Kissimmee curves,

I asked the young engineer whether she had
ever anticipated working on this kind of resto-
ration project.

*No," she said, "1 always wanted 1o build a
dam.”™ She laughed. She liked what she was
doing, which reminded me of Rosgen's stu-
dents. Once—in the era when Grand Coulee
Dam and the Tennessee Valley Authority were
new—building dams was a focus of human
drama and achievement, on the leading edge of
change. But now that focus may be restoration,
The dam days brought the hope of work,
expansion, power; these days, though dark-
ened by the shadow of self-inflicted carastro-
phe, bring hope for renewal.

N THE WINTER | tound hope way out East, on
a Se-mile-long stream in Massachusetts
and New Hampshire called the Nashua,
The story of the Nashua begins back in
the 196(0s—at what seemed a hopeless point in
the history of North American water. Lake
Erie was said to be on its deathbed. In Cleve-
land, Ohio, the Cuyahoga River caught fire, In
many rivers sewage and industrial waste
Howed untreated. One of the most blighted
was the Nashua, where T flew to see a remark-
able change.

“The river was small, but a tremendous
number of people depended on i, said Erla
Zwingle, another member of the Geographic's
team of water reporters: | visited while she did
research on the Nashua, which was once so
polluted its fumes blackened paint on nearby
buildings, We stood on a bridge over clear
water, “Generations of families and industries
survived because of this stream.,” Erla said. “So
the cleanup depended on large numbers of

Calitornia photographer GEORGE STEINMETZ took
his camera ground the world for Narionar Geo-
GRAMHIC articles on oil and alcohol, Recently, he
covered the ltalian city of Milan.

113

people making large numbers of decisions.”

The Nashua's pollution grew up with Amer-
ica: Formore than a century wood, wool, shoe,
cotton, and paper mills bad dumped waste into
its guiet flow. By the mid-1960s the river was
classed asunfit even to receive sewage. Because
of dumped dyes, people used to beron whether
It was going to be red, orange, blue, green, or
white the next day. Then a woman named
Marion Stoddart (page 117) started a cam-
paign to restore the Nashua and its tributaries,
It's been called a one-woman crusade, but in
many ways it worked because it wasn'n

“Marion Stoddart didn't go out there as a
lone person in the wilderness,” Erla said. *“She
did it by making key allies.”

“What we were working to do,” Stoddart
said, "“was to getevervone on every level work-
ing together.™

Stoddart built coalitions with businessmen,
labor leadership, and paper companies—the
worst polluters, She focused on economic as
well as environmental issues: She gave bottles
of dirty river water to key officials. Ata hearing
before the state water-pollution-control board
to reclassify the river's quality razing, which
would force the cleanup, she demanded a goal
many thought unthinkable: water safe for
swimming. “Come on, be realistic,” she was
told. She didn’t back down,

Within a few years people cleaned up their
businesses, changed state law, and testfied
betore Congress. And with federal help eight
treatment plants have been built or upgraded,
and a broad conservanion buffer zone called a
greenway has been created along about half of
the Nashua and two major tributaries. Today
most of the industry is stll there—and many
parts of the river are safe for swimming.

“"Marion Stoddart qualifies as a hero,” Erla
said, “bur the Nashua shows that heroes don’t
accomplish things on their own. Everything
worked because evervbody worked.”

Hope germinates and spreads. The same
thing happened on a number of rivers. The fed-
eral Clean Water Act of 1972 attacked point-
source pollution—the kind that comes directly
from industries and treatment plants. That and
efforts by citizens restored many notoriously
damaged rivers. From the air I have warched
water-skiers cutting arcs in the Ohio just
downstream from Pittsburgh and have mar-
veled at the beautiful blue waters of Oregon's

NATIONAL GEQGHRAPHIC SPECIAL EDITION
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Eludge busters B Pianis, bacteria, snails, and fish with an appetite for filth naturally

bregk down sewage plped into vats at an-experimenial greannouse in Providence, Khode

lsland. After about five days the brew is safe to discharge, nearly dnnkable, and even

smells good, says manager Scott Sargent, eyeing before-and-after samples

riin. MNow that

an industria

phosphate detergent use has been cur back,

Willamerte, once

evert Lake Erie 1s sitting up ain bed. I've Hown
down Maine's Penocbscot River, where salmon
I"|_|'|'L' ATIE |Il'-i"ll:' ir 'IIII'I'l""I s RNOY SCEN é'.'r .JL'-.'
ades, And 've watched ducks I:L":"I-.I‘!|“E_ at thi

mouth of the Cuvahoga itsell,

ET THESE STORIES are just 2 begin
Much of our warter is sdll a
[he Clean Water Act did lower
sollution, but
nonpoint sources, also called polluted runott,
remain rampant

SLrCA S, and Water movement 1§ 50 COOTE CR

Ning.
[TIESS
sO0mMe  poOIRE-source

[he narural svstem of lakes,

thiat atre mpng to clean up withourt raking care
(1 |':.I:|:' '-I..'_|III|_I |1-ll||._|_==,.__ 15 ||L|.L trving to L:l_':_'l:ﬁ 9
loved one's heart beating in a glass case. For
WATER: THE FROMISE |

RES |
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instance, to help stop polluted runoff, you
must protect the natural landscape along the
bank of the river yarian zone. O, as

trom the Cape Cod aguiler n

the i

WEe VE IEGITTICL

Massachusetts and the Edwards aquifer m

fexas, to get clean and abundant SUpPEs i3]

eroundwater, vou have to payv amention to
whit's poing into the huge stone sponge of the
aquifer and how much 1s goang out.

“What timmally appears complex,” Rosgen
ance told me, "upon turther examimnanon furns
ot to be more so.” Yerwe don't have the pohin
ical structure to cope with this complexiry, 5o
people like Marion Stoddarrand Pave Rosgen,
the river keepers, and sometimes even the
Corps of Engineers all have one thing in com
mon: They're trying to hgure out better ways

o adaprt politics to warer,



The most useful political forms have a struc
tire similar to the broad, interwoven nature of
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tlow. The most tamiliar to North Americans is
the Contnental Divide, which stands between
the Pacific and Mississippi drainages. Inside

the boundaries — within the warershed —every
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the Ko Grande, the Hudson, the Colorado.
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urnbia,

ATERSHEDS families;
nested levels of intimacy. On the
grandest scale the hvdrologic
web 15 like all humanity —Serbs,
Kovukon Indians, Amish, the hillion
lives n the People’s Republic of China—it's
broadly troubled, but it’s hard 1o know how to
As you work upstream toward home,
yOu re more close . The bigriver s like
1 bt II.' ouat of hand, The lake is
VOur cousin. T h._- creek 1s your sister, The pond
child. And, for better or worse, in sick

ness and in health, you're marmed to vour sink.

COME M

R ussians:
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YOur nation,
1% her

[heintimacy of the smallest watersheds may

e 3 Key to their restoration: At that level every
ndividual
impossible to address water quality on the

can have an etfect, “It's almost

main stem of a rver." savs Jlames Fisher of the

National Watershed Coalinon, *If you do i
one small warershed ar a ttme. vou stll have

public support. Small
This replaces Big Brother

size 15 the advantage.”
with Joe down the
creck. Stopping polluted runoff with laws,
entorcement, and hines alone would require an
army of water cops, but your neighbor's peer
We know
one has done something bad."” said
v Calitornia farmer, This process cleaned up a

crees in Alabama damaged by polluted runoff

pressure has almost as much clout.

trom local farms, Farmers who were reluctant
to protect the creek were persuaded more by
their neighbors than by And the
rewards are immediate; If vou fence livestog
out of a creek, els will decrease .1niJ
new vegetation will in by

Hoping power, the
Vialley Authonty has

e law,

DACTETI A ||
ErOW the next year.
(D tap |"||" | ennessee

begun organizing its

watershed

cleanup erforts into 12 separate
groups called River Action Teams. This may be
led the
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ideal wos
umbre !| 1 OFRANIZATION COVEring a4 major wates
shed provides consistency, p |

And sup-
port tor the many tributanes of local ENEFRY.

of water politics, In ¢
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These are exciting times. Some of th
may actually come true. In the spring

[ even found |'-|pr near Washmgton, D. C.
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It was a |'1:L1|-'-|'-.1| conterence called Warer
shed "93 held 1 [ he
orgamzers had ~:'.-.'p|.. r..;l BO0 people, but more
than a 1 from-all over the

marshal's mghtmare, each room

iexandria, Virgmia,

wusand showed ap
L, &, —a hire
jammed, doorways blocked by people

rowded
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River reduX B Long ago pumped dry by farms and towns, the Santa Cruz River in

I5 3ggin g e

Tubac, Arizona

-cnoling oasis, w

here Justine Bauer, flve, nets minnows.

he rivar's salvation:; 13 million gallons a day of sanitized effiuent from the Nogales

Fdl iy

wasiewaler-treaiment {

discharge permits in the next, and pollution

entorcement in a third—""When in doubt, line
'em. Gets therr attention,”
A familiamsaice floated from another room,
. pinheaded snart!™ it said. 1 got closer ana
heard 1t quoting Hermann Hesse:
river, stay by it, learn trom i "lcouldn tsee
the speakertirough the crowded doorway, bul
[ had an ideashe voice wore a big hat, Finally |
saw him. Yup. Dave Rosgen. “If we have to
get (o restoration,” he said later,

the battle.™

| Ove !||'_-.

WE Ve |' il

'._'.I -_: I3 Ill 'I.-..I-.I-I -... ..I I.-:-\. 1 :- 4 i||'-.

such effiuent streams create ripar

= |
8 refuge for wilchine

This was not what | expected Rosgen to say

He was, after all, the restoration cowboy. Bud

£ Qe

sense. Even Rosgen's meticulously
restored streants have a look of plasticsurpety;
or of injury. The largper

s to prevent such damage trom hap

vou know they cover a
-!=.:I.|l. '.u:_'_:.
PEMINE In the tirst place.,

Though many of our lakes and nivers are not
healthy, water still flows over some areas of
[l COontinent le'llll'-_ A% 1T L-:-' as 1t |E||E cenitil
ries ago. Those regions are vital to the warter-

shed. It's not iS5 8 MAariel of SENnery of
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tor teacher Mancy Crook with second graders
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USEE an Adopi-A-stream prog

1M L0 wWork
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waler, and animals do too: 5o we have 1o

WOLEr ISSUES Mg the Curmcuium

Dlean, save- Juliand

Every bit of the svstem that stll

rans withoof tnterference 15 ke a piece of

FECreatt on
ancient but critical machinery we no
mestimable value

of Ivorth America’s largest cit-

know how to build, It's of
ltenicallv: somi
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ns. both New York and Bos-
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and, limiting
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Lo protect thetr supplies — buving
development, controlling farming, repairing
oid sewage-treatment facilives. Programs like
Adopr-A-Stream

1 ' Il [ 1 | - - - - - - - | 1
rolunteers o both oreserve small wotersheds

ind educate adults and children

ind Save Our Streams gist

1
vhout thets

vilue. Just as Western medicine 1s learning it's
as important to prevent illness as to trear it
Wt re also learming from water how vital its to
pratect the health that's stll there

yame environmentalists push for new laws
(i :||-|I=|l:'.i-. [0}
Wild and Scenic Rivers System. Others, i

Rosgen, seek wavs to protect water from

programs hike the Nationa

i -

dam-

Age W hile srill LS 1 and its waterrsheds, “We
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to manage timber stands. Water-resource

management is not necessarily preservaton.”

This-kind of management mvolves simple

but controversial things, such as setting houses

and farm tields a certain distance back from

stream banks or changing bridpe, highwav, ot

CLUVETDT |_§L'~.=':_'.:T'- o make room [or a stream's
natural meanderings. And it involves complex
and costly things like separating storm drains
trom sewer lines to prevent combined sewer
avertlow (C50)) l1'.=.'.'|'..|'_4|'a. But most of all it
involves pohitical and economic wnll,

“I'mopumisticabout what we cando,” said
John Cairns, Jr., chairman of a national com
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Mitee On

*I'm pessimistic about what we will do." Th

Festoration Of aguatic ecosvsieis

price of changeis high. In the watersheds where
New York City gets its warter, for instance . CLTE-
trols on development may hurt the economies
af towns already less affluent than the New
York boroughs that consume the water. How
much will today's taxpaver spend to restore
sins? Will

vieid authority over the Mississippi to a com

water hurt by vesterdav's ILs1ana
mittee I Wisconsin, or the other way around?
“Thar's the |_1:,;.;||:--.|'; M, 50 t1EF awater bl
cialist sard ar Watershed "93, “How do vou get
people to give up power in order to survive?’

River's

wiomdered 1f we will ever give up
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hopeful, but [ was. Change happens.
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above the water, was a line of pickup trucks,

Weswepta round a bend and there, on

parked with doors open. The peopie of the va
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nickuos, hittle silhowertes of human beings with
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FI-I"iI'I-E tﬂgEﬂ‘iEl" M On the leaf-flecked Nashua River, boys from Groton School in

Viassachusells are too young to recall the days when capsized boaters raced to a olinle

lar tetanus shats, Thraats to the river remaln: Roughly a sixth of the basin's waters still







Resources

Fuvther information on freshwater
IssUes can be obfained from tha
following selactad sources

Water Information Lines

American Ground Water Trust:
1-800-423-7T748

U. 5, Environmental Protection
Apency: 202-260-2090

U. 5. Department of Agricutture
Soil Conservation Service:
1-800-THE-SDIL

Organizations
Adapt-A-Stream

P.O. Box 435

Pittsford, NY 14534-0435

W Organizes volunteésr programs
I3 Clodn up and monitor water
Qualily

American Rivers

BO1 Pannsylvania Avenue 5. F

Suite 400G

washingion, DC 20003-2167

W S5eaks th preserve and restofo
AfMBnCA’s Niver systems

American Waler

Respurces Assaciation

5410 Grosvenor Lane, Suite 220

gathesdn, MO 20814-21932

B Provides postars ($5) and bool
lets (H1) on water usse

Amorican Water Works Assaciation

BoGED Weast Duincy Avenus

Denver, CO BOZ235-30408
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Introduction

“When the well’s dry, we
know the worth of water.”

ENJAMIN Frankiin quoted those prophetic
words nearly two and a half centuries ago,
when America's wells —both literally and
tiguratively —overtlowed with water.

Today those same wells are in danger of running
dry, and along with the rést of the world we face a
critical shortage of clean, fresh water.

The problem is not the supply of water; earth has
virrually the same amount today as it did when dino-
saurs roamed the planet, Ninetv-seven percent of that
supply isin the form of salt water. Only 3 percent is
tresh, and rwo-thirds of that s ice,

The problem 15 simply people—our increasing numbers
and our tlagrant abuse of one of our most precious, and
limited, resources,

The bizarre image at right, a |.:11-|:11]'.|1IT|::|'-111.'.'||:‘||"|:-.'.1. rendhition of the
United States, dramatizes the problem. In varying colors the image —whach
was created by the L, 5. Geological Survey —mdicares the volume of withdrawal of
surtace and ground water throughout the country for most uses, White represents the highest level,
ranging down through red, yellow, green, and, finally, blue tor the lowest level. California and ldaho
show the areas of highest use, thanks largely to crop irnganion, In California, forexample, 78 percent
of the water used goes to agriculoure and only 22 percent for urban needs.

Altogether the United Srtates withdraws 339 billon gallons of ground and surface water a dav.
Although tour frillfor gallons of water falls on us daily in the form of precipitation, much of that
disappears in evaporatwon and runoft, and our rivers and aguiters are being dangerously touled and
depleted. Oecasionally, as with the catastrophic flooding of the upper Mississippi Valley last
summer, we seem corsed with an overabundance of warer, but such events are mercifully rare.

Thisspecal 13th edition of the Mat1oNal GroGrAPHIC is devoted exclusively to the subject of
tresh warer—our use and abuse of i, our porenual supply, and our prospects for the future. The
editton isonly the second of its kind in the Society’s 105-vear history; in February 1981 we published
aspecial edition on the subject of energy.

Thart report tocused on maor sources of energy —oul, coal, natural gas — as well as various subsn-
tute sources; But there is, of course, no substitute tor water; it has already begun to replace ol as a
major cause of confrontanon in the Middle East. The controntations can only grow and widen.

Thisspecial edinon on water has been more than rwo vears in the making, A team of top photogra-
phers, writeérs, and editors crisserossed North America, exploning people’s artitudes, habies, and
perceptions of water. The team tound historic mismanagement of water, hlaranr cases of waste and
pollution, and wadespread ignorance of water problems. Yet they also found a growing awareness ot
the challenges water presents and an encouraging readiness 1o face them.

One thing 15 certam: We must mend our ways, The United States uses three times as much water
aday— 1,300 gallons per person—as the average European country, and astronomically
more water than most developing nations, When we realize that it can take a thousand gallons
of fresh warer merely to produce one eight-ounce steak, then—as Ben Franklin put it—we know
theworth of warer.

The question s how we will use that knowledge. — WILLIAM CGRAVES, EDITON
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