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1. Controlling the Hydrosphere .

The Hydrosphere is that thin layer of water
that rings the continents with seas and at the
same time permeates their rocks with ground-

. water. Abundant fresh water is usually synonymous

with abundant food. That pound of beef in
the supermarket rcqu.u‘c;«: 4000 gallons of potable
water in its production; a ton of alfalfa takes
200,000 gallons. . In addmon to food production
there is a host of. mdusmal and domcstu: uses for
water. .There is plenty of water in the world-fifty
times as much fresh water as we now nced—bixt
most of it is either in the wrong place at the wrong
time or it is brackish or polluted. Result deserts,
floods, brackish marshes, dead lakes, and sew-
age.laden® streams; all of which do agriculture
little.good. And, of course, the great salt oceans
are scarcely tapped .at all by farmers,

Man has always tried to manipulate that
small ‘fraction of freah water that falls from the
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skies. Roughly one-thousandth of one percent
(0.00001) of the Earth’s water exists as water vapor
at any instant. This atmospheric reservoir dis-
charges via rainstorms and fills up again through
transpiration. and evaporation about thirty times
a year. Yet, it is this tiny fraction of our watery
inheritance® that sustains the great bulk of our
agriculture. '

Down the ages,® men ‘have used dances,
sacrifices, c'éuinohs, and silver iodide crystals to
try to control rainfall—mostly to make it rain in
drought-plagued regions;® rarely has man want-
ed to stop precipitation altogether. The' results
are controversial.' - The seeding of clouds® with
silver iodide dpparcntly"has some positive effect
under special conditions and over restricted ge-
ogﬁﬁﬁcal areas. ‘Atomic technology has never
played an intentional role in rainmaking, although
past above-ground nuclear weapons tests have been
blamed for héavy regional rainfalls in the United
States. - 'Presumably, the large quantities of dust
injected into the stratosphere ‘by the’ blasts ‘¢ould
have seeded some of this rainfall. ‘The atom’s main
role will be in" helping ‘scientists undemtand the

. @ watery inheritance: i (ﬁﬁm . own the
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hydrological cycle® through the use of radioads
tive tracers.
= . -Tracing Water. = Tritium, the superheaw
radioactive isotope of hydrogen (atomic mass of 3),
is one of the most important tracers in hydrology
because its chemical properties are essentially
identical to those of the stable hydrogen:in ordinary
water: molecules. The natural tritium found in
rainwater is created by cosmic-ray interaction with
the Earth’s atmosphere. But man has been a
more prolific trittum manufacturer than nature
since 1952, when thermonuclear weapons tests
began. By tracing the massive artificial injection
of: tritium into the hydrosphere from weapons
explosions; unique data have been obtained on
groundwater recharge rates, aquifer flow velocities,
and aquifer‘stbragc»capacitics. By learning the
details - of how fresh water flows through streams
and rock  strata, engineers can plan water
censervation:and . distribution programs better.
Other radioisotopes, such as iodine-131 and
bromine-82, have also been useful in aquifer
and groundwater studies.. Tracers also measure
river flow velocity, dam leakage, pollution sources,
and  river recharging of groundwater stores.
Deep groundwater is usually pristine pure, even
T “ouil” water: HHTA.



though many reservoirs of such “fossil” water® ,
such as that under the Sahara Desert, are tens
of thousands of years old. These old water strata
are dated by carbon-14 like other relics of prehistoric
time. ~ Groundwater reservoirs are immense—pos-
sibly thousands of times the volume of surface
water; it is essential to: understand this largely
untapped source of fresh water, and the atom is an
important tool in this endeavor.
Grand Plans. 'Fhe sixteenth-century - Enghsh
poet- John Heywood once wrote, “Much water
goeth by the mill that the miller knoweth not of,’®
Mankind’s mill is planet-sized,® and planet-
sized plans to control it are in order.® Even
though far less than one percent of the globe’s
water runs toward the ‘seas, immense engineer-
ing works are needed to “tame” this flow. Already,
‘undreds of thousands of dams; large and small,
intercept the world’s rivers, Great dams. are a
symbol — even a passion — of the American West.
Despite the best efforts of the dam builders,
though, some areas are still too dry (southwestern
United- States) and some have more than their
share of fresh water{eastern United: States).

‘ “Much water gocth'.. knoweth not of,”: “#& K K8
BFAES, MEHEHERRY . ﬁjﬁkfﬂ'&ﬁfﬁa\ﬂmﬂi.
goeth T3] =goes, knoweth [#] = knows. '@ planet-:uzcd
ERSN; #ASRN, . @ in order: FiEM.
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- When regional efforts prove inadequate,
continental plans are born. We speak now not
of the TVA (Tennessee Valley Authority)® or
the Mekong Delta,® but of even ylarger projects
such as NAWAPA (North American Water and
Power Alhance) ® The engineering firm of
J. M. Parsons proposed NAWAPA in 1964. It
embraces. Canada, the Umted States, and Mexico.
The basic plan is to collcct surplus water from
high precipitation areas of the northwestcrn part
of the continent: and subsequently redistribute it
to,, water-scarce areas in a]l three countries.
Hydroelectnc power (70,000 to 150, 000 megawat-
ts) could be generated as the water worked its
way® seaward. :

. The largest reservoir in the NAWAPA system
would be the Rocky Mountain Trench,® an
aruﬁmal body of water suctcen times the size of
Lake Mead.®- Slx huge pumping stations (pos-
sibly nuglear-powered) would pump the water
stored in the Trc{xch .over the mountains ;nto thq

- @ Tennessee Valley Authority (TVA): (£E) HAHEAIR
gga. T O Mckong Delta ['meikondelts]: BHAT=FH.
@ North American Water and Power Alliance (NAWAPA):
LAWK RBRATE, @ work one’s way: HHEl. ®
Rocky Mountain Trench: ¥R, HAL R R TEE 1L
B RRELURERE, @® Lake Mead: X8 (%
EEREEN ST RPN, Eﬁéﬁ%zso%zﬁ%&). .



American Southwest and Colorado Basin,® and
into Mexico. Another major NAWAPA feature
would be the Alberti—Great Lakes Canal,® a
waterway seventy-three feet wide and thirty feet
deep linking the West (possibly even the Pacific
-Coast) with the Atlantic via a connection with the
St. Lawrence Seaway® .

NAWAPA is year-2000 size;® a big investment
of technology to guarantee a water supply for the
continént, and the most effective distribution -of
runoff among Canada, the United States, and
Mexico. NAWAPA displays the boldness and
imagination also needed to solve our colossal
environmental problems. Many western states
‘back NAWAPA, although Canada is still reluctant.
Being a $200 billion project, it is hard ‘to sell®
when many other planetary ills® call for money.
There are also unresolved problems-and undesir-
able side effects such as the inundation of valuable
mining and rccrcatxonal areas, to say nothmg of@
flooding some towns and roads.

@ Colorado Basin [kolo'ra: dou]: HFRLLH (M),
® Alberta-Great Lakes Canal: [ /RIg3%-F kS0 (Alberta
HMEKEAH—%, Great Lakes MIEWEAM). @ St.
Lawrence Seaway . [scint'lorens'si wei]:  EFHFERHGE(ER),
@ year-2000 size: BIAT2000EMMM. @ to sell: F/i3
BE. @ plancary il BRLWKK, @ to say noth
ing of: XL,
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Another large-scale plan to control surface
water is the Amazon Great Lakes plan proposed
by Hudson Institute.® In this concept, a se-
ries of low dams would create seven large lakes,
opening up more completely the Amazon Basin®
(the largest in the world) to boat traffic. More
electricity would again go hand in hand® with
improved transportation. Hundreds of thousands
of square miles of fertile soil would be made
arable below the dams.
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« Map of the NAWAPA aystem concept. (Relph M. Pargcas Company)

g

@ Hudson Institute: W3 IhGH20 A7 (8 B IMIEESRE RALE,
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E!erclses

1., Choose the best answer accordmg to th; reading and ﬁll
_ in the blank,
1) The hydrospherc is
" a. the thm layer of seawater
b. the thin layer of groundwater
c. the thin layer of both seawater and groundwater
2) Abundant fresh water._.__. ., TR
-:a. has ngthing to do..with: abundant food
b. usually means abundant food
c. has relation to abundant food
3) There is plenty of water in the world, but most of it

"a. does not do any good to agnculamg
b. is searely tapped by farmers
c. does agnculturc a little good
4) The grcat ocearns: :
‘a. remain’ to be tapped by farmers .
. b. have been tapped by farmers.
c. could not be tapped by farmers
5) Itis. :that sustains the gre5at bplkpf our agﬁcul-
ture. h :"'
a. the small frachon of water wluch falls from the skies
b. the groundwater i
c. the water from the river

6) Dances, sacrifices and cannons have
a. some effect on controlling ramfall v
b. some effect on stoppmg precipitation
‘c.. no effect on contro}hng rainfall and’ stoppmg prc-
upxtahon .
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8)

is an haportant téol in groundwatér studies.
a. The superheavy radloacuve lsotopc of hyd:ogen

. b. Iedine-131 -~ - PR

<. The atorm-:

In order to .y hundreds of thousands of dams

i have been built in the world. ' .

a. tame the river’s flow: i

b, -keep the world’s rivers from' running toward. the

scas

e intemept ‘water > L.

- 9)

10)

u >, one of the lhrgest projects ‘in the world was
proposed in 1964. i

a. Mekong Delta Project

b. TVA

c. NAWAPA

The major NAWAPA features would be _

a. the Alberta Canal

b. the Alberta—Greai Lakes Canal

¢. the Rocky Mountain Trench and the Alberta—
Great Lakes Canal

.

1. Supply the missing words in the following sentences.
1) Although “fossil’” water is tens of thousands of years

2)

3)

4)

old, it is usually

The dates of old water strata can be determined by

Already, a lot of dams, large and small, have been

built in the United States, some areas in have

more fresh water but some in are still water-

scarce regions,

plans were proposed when local efforts proved
insufficient.




5 The Rocky Mountain Trench has _. hugs
" pumping stations which are .
6) The Alberta-Great Lakes Canal is a waterway _
the Pacific Coast with the Atlantic through a con-
nection with the St. Lawrence Seaway,

7) NAWAPA is the most effective of - - runoff
among the three countries. .
8) Planet-sized projects display the .. ._and______ of

engineers.

9) There are also many problems, such as the ipundation
of some towns, roads and . valuable mining
areas, to in the NAWAPA plan. -

10) The Amazon Great Lakes plan is anothef.— ... pro-
ject to control the globe’s water.
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Explosion Fit In®

Nuclear power is cheapest when the power.
plants are “biggest. Nuclear power. should be
considered whenever large amounts of water must
be transported against the force of gravity. In the
NAWAPA scheme, for example, it may be more
economical ‘to employ nuclearpowered pumps to
lift water. over the Rockies? than to transmit
hydreelectric power back to the Rocky Mountain
Trench from dam sites far downstream. Another
interesting - possibility is the use of power plant
waste heat-otherwise called a thermal pollutant® —
to keep NAWAPA waterways ice-free and open to
navigation® in the winter. For example, an
ice-free Alberta—Great Lakes Canal would greatly
reduce transportation costs in the northern portion
of North America. However, the problem. of
disposing of waste heat in the summertime must
be :solved.

@ fit in (with): |88 ()R, @ the Rockies:
ALK (L2 ). @ . otherwise called a thermal pollutant:
&5 et 1 @ open to navigation: EALH.

11



