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Bureau of Reclamation

Cloud cap on Elk Mountain, Wyo., was intensively seeded in Bureau study.

Tailored Weather

A measure of control over weather

now seems within our reach.
by John Ludwigson

Rainmaking, once reserved for med-
icine men and charlatans, has be-
come a respectable field for scientists
and engineers.

It is the first area of the vastly broad-
er field of weather modification to have
reached the point of imminent practical
application on a wide scale.

Secretary of the Interior Stewart L.
Udall recently virtually promised a
Senate committee that the Bureau of
Reclamation would wring an additional
1.5 million acre-feet of water from
clouds over the Colorado River Basin
by 1972.

And by 1985, he told the Senators,
the Bureau hopes to achieve “. . . a
general national capability to enhance
or redistribute precipitation. . . .”

The Secretary apparently was under
considerable political pressure to pro-
duce—an indication of social and legal
problems to come as weather modifica-
tion capabilities increase. The chronic
shortage of water in the Colorado has
been one of the major problems hold-
ing back Congressional approval of the
Central Arizona Project, which would
tap the river to slake the thirst of
Phoenix and Tucson.

A study of the legal problems of
weather modification is beginning at
the University of Arizona’s College
of Law under an Interior Department
grant. A report on what needs to be
done may be ready by next January,
Udall told the Senators.
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With the field’s new respectability
and the sharp increase in weather modi-
fication research both in and out of
Government, the legal study will come
none too soon.

The Interior Department is only one
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ministration, Federal Aviation Agency
and Atomic Energy Commission.

Of those, probably the most active
programs are in Interior which is large-
ly concerned with increasing the na-
tion’s usable water supply, the DOD
which is studying hurricane control
among other matters, and the NSF
which supports a broad range of re-
search projects.

A lot of the basic research is being
done by the Environmental Science
Services Administration’s Institute of
Atmospheric Sciences. This includes
mathematical simulation of the at-
mosphere, investigation of inadvertent
weather modification by air pollution
and some work on hail and lightning
suppression.

ESSA also sponsors two major prac-
tical programs: Project Stormfury, a
joint Navy-ESSA effort to find out if
hurricanes can be controlled; and an
attempt to get snowstorms over the
Great Lakes—especially Lake Erie—to
dump their snow in the water rather
than on land. Another program is
presently being designed for a look into
ground-based cloud seeding in the
Northeast. Most such work to date
has been done in the far West.

NSF recently formed a Task Group
on the Human Dimensions of the At-
mosphere which will be looking into
economic, social and legal problems re-
lated to the weather. While the basic
techniques for modifying weather seem
now to be attainable in the near future,
questions such as who is to control the
modification and how to decide who
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Burcau of Reclamation

A proposed operational weather modification system.

of nine Federal agencies now actively
supporting programs in weather modi-
fication. The others are the Depart-
ments of Agriculture, Defense. Com-
merce, and Health, Education and Wel-
fare, the National Science Foundation,
National Aeronautics and Space Ad-
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gets rain and who doesn’t may be far
more difficult to resolve.

At present, although 22 states have
adopted some form of regulation of
weather modification activities, there
are no nationwide standards. Maryland
forbids any such activity, California has
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a strict licensing arrangement, and six
states have thought it necessary to as-
sert their sovereignty over the moisture
in the air over their lands.

Licensing fees for would-be rain-
makers range from $10 in North Da-
kota to $200 in Nebraska. To get a
permit, a weather modifier may not
need to list any qualifications at all.
In another state, he may have to prove
that he is a professional engineer, or
either be a member of the American
Meteorological Society or prove that he
could become one.

The legal hodge-podge reflects the
horse-and-buggy state of previous re-
search. While colleagues in more ac-
cepted fields have long since filled their
labs with equipment purchased with
Federal grants, weather modifiers have
often had to make their own.

Thus, they seed clouds with silver
iodide generators that look like stove-
pipes from grandma’s kitchen, photo-
graph the results with amateur movie
equipment and, in an age of ever-larger
electronic computers, reduce their data
by hand or on desk calculators.

Things are improving, however. In
1962, Bureau of Reclamation research-
ers financed their entire modification
program with $100,000. This year they

Bureau of Reclamation

Dry ice seeding at Old Faithful.

have $3.75 million and they are asking
Congress for $5 million for fiscal year
1968.

“Experience has shown,” observes
Bureau Commissioner Floyd E. Dom-
iny, “that this latter amount is sufficient
only to pay for a beginning on the work
and facilities required to mount a na-
tional program. The importance of the
problem . . . justifies a much higher
funding level. . . .”

The money could well be used, since
scientific understanding of exactly what
goes on in a cloud—or clear air, for
that matter—is still quite limited.

“When you get down to actual oper-
ations you find things don’t work as
simply as in your backyard experi-

ment,” notes Peter H. Wyckoff, direc-
tor of NSF’s weather modification pro-
gram. “There’s no one way of getting
rainfall. Each situation is different. The
key to the whole thing is understanding
the natural process . . .”

At the moment, he observed, most
weather modification work is confined
to areas where there is the least possible
interference from other activities and
where the scientific problems seem sim-
plest.

That has meant, largely, the moun-
tains of the western United States, plus
some work on hail suppression over the
Great Plains, hurricane studies in the
Caribbean and dispersion of fog at air-
ports.

A system of radio-controlled silver
iodide generators—devices that vapor-
ize silver iodide in a large propane
flame has already been installed in the
Wasatch Mountains east of Salt Lake
City. Weather radars there monitor the
atmospheric conditions. When condi-
tions seem right, the generators are
switched on remotely in an operation
that foreshadows the nature of perman-
ent weather modification systems to
come. Scientists from Utah State Uni-
versity are in charge of the project, a
test of instrumentation as much as
of weather modification methods.

Basic tools of the weather modifier
are the well-known silver iodide gen-
erator, dry ice devices usually installed
in airplanes and, more recently, sys-
tems to spray liquid propane into su-
percooled fogs.

A promising area of research is the
use of high-voltage electrical fields to
get water vapor to coalesce and form
raindrops.

A spectacular experiment is sched-
uled for this summer by University of
New Mexico scientists to test this
method. They plan to inject charged
dust particles into clouds passing over a
mountain peak. The particles will be
blown directly into the clouds through
a 1,000-foot high plastic tube fastened,
at its lower end, to a blower using an
airplane propeller turned by an 1,100
horsepower engine.

Less spectacular experiments will
explore redistribution of rain from the
Pacific Northwest to inland areas; the
role, if any, of automobile exhausts in
inadvertent weather modification, and
ways to wring rain from warm clouds
and fogs which have defied attempts
up to now.

The work promises tremendous bene-
fits for a relatively small investment and
those involved seem to feel a sense of
impending great achievement.

As Secretary Udall told the Senate,
“The time has come to determine the
feasibility of moving water around by
means of the rivers in the sky and of
bringing it down out of the sky where
and when we need it.”
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If Exact Time and
Good Looks
Aren’t Enough

-‘ SHEFFIELD
' WORLD TIMER
" Is The Watch

For You

Pick any world capital and this amazing
watch will tell you immediately what time it
is there. In addition, the World Timer has an
automatic calendar and features an elapsed
time indicator. This Swiss-made masterpiece
is shock-resistant, anti-magnetic, has un-
breakable mainspring, and is completely
waterproof. With comfortable tropic band.
Supply is severely limited, so please order

now for prompt shipment. (Limit 2 per
customer.)
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| Mail to HAVERHILL'S, 526 Washington St. |
| San Francisco, Calif. 94111 SN-0506
| Please send me________ Sheffield World |
Timers @ $21. | must be delighted or |
may return for refund within 10 days. I
Guaranteed for 1 year. I
My check, incl. $1 postage & insur-
ance enclosed. (Calif. add 4% sales tax |
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Time Organizer for Busy People

A prominent steel executive once paid
$25,000 for the same basic idea used in
the Memogenda. Now it's yours for $3.00.
Avoid confusion of scraps of paper
opportunities . . . forgotten duties and ap-
pointments. Use the Memogenda. Constant
survey of work ahead . . . results in working
without strain. Checks out complete tasks
and builds valuable history of accomplish-
ment. If making proper use of your time
means success then Memogenda is a way to
success, whatever your goal.

MEMOGENDA is a 96-page book, wire bound
in a flexible leather-like covering. The right-
hand pages (8V2x11) have numbered lines,
one for each item . . . checked off as com-
pleted. Opposite pages are for additional
memos. Includes instructions for use, an
annual reminder, 3-year calendar, and active
telephone list.

PLUS INVESTMENT RECORD
Provides record of purchase and sale of se-
curities . . . profit or loss—Ilong or short term
.. . income by quarters. Simplifies preparation
of tax returns.

Price $30 a dozen F.O.B. factory, or send $3
for sample, postpaid. Start Memogenda habit
today. Refund if it isn’t your best investment.

KANO LABORATORIES

1010 Thompson Lane, Nashville, Tenn. 37211
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