Sreech Before
Northwest Oklahoma Farm-A-Rama
Enid, Oklahoma
February 9, 1972
Water has been described as the common denominator of

human activity. Certainly

pde

t 1s a very important influence

[}

unon everything that human beines do, Ths 1055 Yearbook of
Agriculture published by the United States Denartment of Agri-

culturs was devoted enti

4

2ly to the subject of water., One of
the writers observed that vou could writas thse story of man's
growth in terms of his epic concerns wi*h water. He said that

the habits of men and the forms of
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21r sccial orcanizaticns
have been influenced mors hy their clcse association with water
than with the land bv which thev earn their bread. 7This asso-
ciaticn is reflected in the Psalms of the Hebrew rcoots and in ¢he
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laws, regulations and beliefs of various civili-ations,  wa<ter

ownarship or claims leong antodated cwnershin 2f land, Yarliess
property rights were asscociated nrimarily with uses of water,
first for drinkine, next for iP¥isaticn.

Social aspects of living also havs heen influencel v t-e
difficulty of cohtaining water., The inhabitants of one rural
community in Southweatorn Asia must walk © =ilss o thoiy scurces
of drinking water, a grour of wells, L-ocal custeom Zecrass <—nat
wives must fetch ths water, One wifs can maio orle ams tyi-o g

day with her buckets., That is ncot enouch far tha faniiv's nzadls
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so a man finds 1t desirabl
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the water,
Not long after man realized his dependence upon water,
he began makine certain efforts to try to imnrove the supply

1 -

of water. He did this by mechanical devices and also by trying
to increase rainfall. These carly efforts included such things
as making offerings to Gods and to idols and also in such
methods as rain dances and other ceremonies, which wers found
among primitive tribes in manv parts of the world,

As time went on a lect of cther methods were tried and not

many of them were regarded as successful., As a matter of faet,

rainmaking bacanme something of a jcka down through the vears,
although there were manv succassful nraver mestinos held in
this part of the world to nray for rain during drv s»ells,
From time to time people havas had various ideas about shocting
cannons into the clouds and other farms of working scisncs or
magic tc trv to improve the rainfall ratterns,

Senme of theses are still amenz us., Sinca wa LAVe Taon

workine on a weather modification DroTran in Dilaroma, we mas
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had a number cf such devicas offerad to us B Ehds vuarrass.
One man has what he described to us as a Dlacs MOR 2FEE An*trol
all the rainfall for a radius of 130 milas b masneTis™, 4
woman in Washington, D, C. claims that s> s ConTTLLs Tre maistur
1n the atmesnharce by a sscrot nhvsio-clhemical device, o
wanted to gc on the ravroll as +ths consultant ~ur s 2TE LT
able to make use of her servicas, Vnfertunatsly, TtHEis tven ol
operation does nct normally nrolduce ary measuritle o SSidNTiiE

evidence that it will worl,

Thousands of vears agc the ngonle in India wers huiliing
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well designed water supp ply and dxalnqﬁ svstems, Peo ﬁl
Asyria, Babvlonia, Egvnt, Israel, Greesce and Rome built some
of their irrigation facilities long before the Christian era,

Jacobs well in mentioned in the Bible, About 950 B.C.

Solomon directed the construction of large agueducts to provide

water for the needs of his people, animals and crops. Historians

and archaeclogists have found on several continents of the world,

including North America, evidences of civilizations vhich cane

into existence and nrosnered for a time with
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ance of having available abundant watsary

with the rainfall nattern this Great Plains. Vanu
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KRoW Erat =

he for this audience the imnor-

Y. You're all acnuainted

have pericds of abundant rains follewed hy -eriods of inmaleruate
rainfall, You also know that wa hava develecred nuite 3 it o7
land for irrigation, whers water is availablc, Yecu also know
that the aresas where we can nunn larce amounts of water cor-
tinuously from subterrancan acauafers is sxtromelr Limital,
You also know that ths neriod of time during which thase zeuafsr
may be drawn upon to surnly irrigation water is alse Iimized,

We have recently 2xrerienced in Ailahesa 4and 2ther scazas

a severc drouth, and we knew that it was 42 most costly exverign:
Net only did many farmers lose their crows, PUX SEn zikiss ar
towns ran dangercusly low cn nunicinal water suwrlizs, Ta+zl
tainfall renorts are somstimos misleading althourk accurate, T

have here a rencrt on the rreciriteticn for 1477 grnl 1:71 4=
Oklahoma from the Naticnal Wesather Service and »ublisrzl b zhg

Oklahecma Cropr and Livestcck Statistical Ranortins Serv
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Irving P,

Corporation at Palnm Springs,
providine rsaders
weather forscasts

institute

from the

Krick, president of the Water Resources Development

California. Dr. Krick has been

of The Farmer-Stockman with regular long-range

for more than 25 vears, This service was

d by The Farmer-Stockman because it was not available

National Weather Service, which still does not provide us

vith the information that would be useful in the manner that the
long-range foracasts are,
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about that same neriod of tima, Dr. Krick has been working
cloud seeding as a means of extractine additional moisturse

lable rain clouds to heln normalize weather natterns in

of the country wherc his ssrvices have heon enc
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In spite of the progress that has been made in Governmental

peie

asencies through extaensive and expensive research projects and

through the work done by private operators, such as the firm of

Dr. Krick, some scie

ot
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s still deny that we have advanced far
enough in research to begin applying the knowledge that we have,
Others are much mere optimistic, Manv of us are now convinced that
we nead to take an aggressive look at what has bsen done and what

can be dene in the future to head off and alleviate the effect of

dreouth that occurs from time to time,

ye

‘ortunatalv, ws have some tools and considerahbls knowledge

e
th

availabls tc us to haad off the bhad effact

{

o

of dry weather. Unfor-

tunately, we do not have machinery set up to make acod use of this

knowledge, Time will not nermit us %o exnlors all of the hanguns
that stand in the wav of our annrlication of weather nmedification
knowledge, But T will sav that a good nart of this is due to hureau-

cratic restricticns that énable scientis+ts to continue to researcH

the subjsct indefinitely without arriving at a rractical conclusion

We certainly nsed to expand and continue the research, hut we -es-

to bring out and utilize the knowledge that we have Proush€ = g
date. W=z do not vet have all of ths tnowledge wz nzed on whaat

3

beef cattle and other commodities nrocuced on the farm,

had waited 100 vears ago for the final answers tec he found, we weould
still net be ahle tc fead tho neonle of this country,

Earlier I mentionad thre matter of rraving for rair, I thin
this fine and I do belisve in nraver, liowever, $on¢ mearlz mia ave
religious objections to the uss of cloud scedine 3s “einzy 3 =< cys

of mankind to intsrfere with fGod's onerations of tha rhenaomeron

I certainly resnect their orinions and do n
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et wish to offsnd them in
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» of crops by helping to provide

it is ist tha
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te ass n growing

required and to keen out competition of weeds and

Before we go anv further I think it might he
few comments on how cloud seeding is carried on.

maks note that nchody can makz it rain up to this

available. Naturs seldom relcasss more than §

of crons by providi

the moisture neadad as

ng the sesd

insects,

well to make a

First, we should

point if no clouds

to 7 percent of

ture passing cverhead as water. Therzfore, evzn a small
percentags increass by cleud sseding can fre zquently double the

amount of nprac ssful

onerations can be orer
understands naturss rainmaking nachanisms and weork
Nature acrmally vprecinitates wataer frem the s

The first stanc crvsta

mown as nucleaticn, Ths szceond s*tass is a orawes
of ice crystals cr drons thus produced until thav
air strsam transrorting them. Nuclzation invalves
drons of ice crystals unon such %thines as salt =ar
other substancos that ara pressnt in the atnos—hor
act as all nuclsi which attract moisturs to form
temnparatures warmsr than frsazine or ics crvstals
colder than freezing, Thus tha afficiency of t-is
function of temmeraturs and the suhstanc on whi
could react. In nature, the temmeratures at which
act as nuclegl ornerats at tamnsraturcs far tolow Tr
Cloud seeding is strickly a »rocsss of Jigwer
nuclei into an apnropriats cloud formaticn for th=

h

generating the condsnsation of moisturs ne onuct

cloud se=sding
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triggering the cloud into nrecipitation over a designated targe

area, There are manv technical aspects which we will not have time

to discuss here today, even if we were qualified to do so. However,
these methods havs been thore ughly tested under a wide varie ty of
conditions and it is no longer a mystery as to what happens when we

are seeding clouds,

Many cloud seeding materials are available, but the most practical

one is silver iodide which will nroduce ice crvstals in saturated

o]

F. Silver icdids alsc has the

advantage of heing capable of being vaporized and disnersed con-

tinuously into the air stre2am, providing cffactive nucleatine con-

centrations over at1v*1v wide areas.

Carbon dicxide or dry ice is somewhat more offsctive thar is

silver iodide, but it must be introducad dirsctlv into the »romne

clouds, either by aircraft or bv cther mcans, and it is r~uichls
dissipated as it falls throuch the air. Thus, the usz oF drv
ice in broad scale svsten sustainsd omerations is nrot = actical,

Now let's look at a few slides that helr to show this rheng-ae=nn
and then briefly mention what nicht be dene ab-ut o A

1. Oklahoma annual rainfall man.

2. Drouth area of 1970,

3. PRainfall comparisons at San Angele, Tex., aid [aWehm, ~kls,
for 1969 and 1970,

4. Range caracitv for arazing cattlo and what a listle sl livia=mz?

rainfall will de,

> L ETErAatisnh
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5. DPiagram of clcud sssdine gencrator

6. Tecmperature levels for silver isdid
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7. Comvarison of varicus nuclei usad
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. Effectiveness of sulfur iodide crystals.

9. Wing mounted nyrotechnics.
10, Rear mounted silver iodide pvrotechnic devices,
11. Three types of silver iodide genarators,

12, Cloud seeding results.

13. Diagram showing effectiveness of grcund cenerators.

Fh

14-15-16., Diagrams o

Jan, 11-12-13, 1951,

a sterm which moved across the southwast

17, Results of cloud seeding and rainfall nratterns from this

1851 storm,

18-19-20, A similar storm which moved acrcss the southern
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21, Results of ths 1071 storn.

Te

22. A sorm analysis for Jan., 1972, bv Dr, Irvine P, Yrickh

and Associates, cemparing seaded and unsos

23, Cloud szeding comnmarison for New ''sxico 1071,

A number of cloud seeding nrojescts ars oreratins or Fois-
planned in the U.S, at the mrssant timz., re of the o as< ey
these is in the state of New Yexico, where vou sav 2z siife ‘ust

moment ago indicating rasults, During the summer 27 1.
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increase in meisture in this area comrarad o surroundin: zrez
on the ordser of 150 percent of nornal, Alrert X, ABESEEL, B

known and well resnected rancher whe is invelved in tre rrofact
me that those reports ars not exacosratad cne Fit, Decar e sh-
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state of Washington for about 20 years. This project is being
privately financed by apple growers and the fact that it is still
being carried on during the several months indicates that the project
has produced a very satisfactory amount of increased rainfall.
Recently, Merlin C. Williams, director of the South Dakota
weather control commission sent me a copy of a preliminary report

that indicates a benefit to cost ratio as high as $20 gain for §$1

spent on weather modification.

We have tried without success to get some statistical information
on results that were obtained during the experimental cloud seeding
project carried on in southwestern Oklahoma last August and September
by the Bureau of Reclamation's Water Resources Management Division
at Denver, Colorado. We have not been able to obtain any statistics
although the people in charge told us that they thought they had
produced some rain wherever they had encountered a cloud during
this project. They did explain that they seeded only certain clcuds

at certain times of day and in any event it is clear that the result

tn

they obtained would not necessarily represent the maximum that might
have been obtained from a practical operation.

As stated in articles published in The Farmer-Stockman, it 1s
my personal opinion that this Oklahoma project does not gualify as

a scientific research of the project because it did not have su

th

ficient
preparation or evaluation to enable the meteorologists really tc
tell what they were doing or where. I also believe it dces not

measure up as a practical operational progranm because they did nct
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undertake to seed all the cloud opportunities available

it may be questionable as to whether thev used the most eff

(4N
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ctive
seeding clouds to accomplish what they did. We will be having

further conversations about this in the months ahead, I am sure.
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One of the most significant elements involved in cloud seeding
is that of adequate forecasting. Although the National Weather Service
is the source of information utilized by long—rangebweather fore-
casters, the Weather Service has not yet begun providing long-range
forecasts for the use of farmers, businessmen, indutries and others.
The weather bureau has the facilities and information and I think it
is just a matter of time until the forecasts measure up to the needs
of the business. But it has been a long time.

Now, let's take a look at what has happened in Oklahoma during
the past several months in regard to weather modification. Early
last year a group of interested agricultural people got together and
discussed the severity of the drouths that existed in Oklahoma at
the time and also what might be done about it. We invited Dr. Irving
P. Krick to meet with the group. Out of this it was suggested that
a committee be formed to see if it would not be possible to get an
effective cloud seeding program started. Shortly thereafter,

Governor Hall learned of the activity. He quickly grasped the
potential and appointed a 14 members weather modification studv com-
mittee. Two other members have heen added since and the committee has
held a number of meetings investigating the subject rather theoroughly.
Late in July the committee recommended to Gov. Hall that an emergency
cloud seeding program for 12 southwestern counties be started at
once, utilizing ground-based generators at a cost of S$15 per square
mile.

The committee further recommended that federal and state and
private funds resources be sought for the financing and that
widespread public interest be solicited.

Finally,rthe committee proposed that efforts be launched to start

a longer time and larger area weather modification project and that
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a public meeting of appropriate federal and state agencies and agencies
from Oklahoma, Kansas, Texas, Colorado and New Mexico be called.

This meeting was held in October, Oklahoma City, as the Southern Great
Plains Weather Modification Conference. There was widespread

interest and we had people present from more than 20 states, including
delegations from Iowa, Arizona, and Missouri.

Interest in weather modification is high and since that time
there have been almost daily activities of some sort in this connection.

Back to last summer; a request that had been made by Gov. Hall
to the Office of Emergency Preparedness for drouth aid resulted in
allocation of some $200,000 to the Bureau of Reclamation for a 30 dav
experimental cloud seeding project. This was more than the amount
that our committee had proposed for an entire year's program and
resulted at a cost much greater per square mile. The entire area
could have been served for a year for $163,000 using the method
our committee had recommended.

We have been in contact with Congressmen and others in regard
to weather modification. Senator Bellmon told me that he was afraid
of it because he had very vivid recollections of the public reacticn
that occurred when he was governor and the federal government tried
the sonic boom test program over Oklahoma City. However, he mav heave
changed some of his attitudes since that time.

President Nixon invited 10 farm magazine editors to the White Zcuse
for a conference last August. During this interview, I had an oonpor-
tunity to mention weather modification and the President said that
many people are afraid of something new but this dreout:z

B N

and expensive and we need to take a crack at it.
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The weather bureau has been reluctant for many years to get
into weather modification, but there are now signs that they are
becoming interested in doing something on a practical basis. We
have been in contact with the U.S. Department of Agriculture, and
some interest is developing there. Other agencies also are showing
some interest in the subject.

Nevertheless, we still need to do something back in Oklahoma.
The Oklahoma legislature now has before it two bills. One intro-
duced by George Camp, a Republican, and another by Howard Cotner,
a Democrat. These bills are somewhat similar but differ in details.
Both would place responsibility for administering weather modification
under the Oklahoma Water Resources Board, which seems to be the logical
place. The ultimate bill is yet to be determined, but it is likely
that machinery will be set up to make it possible for counties,
regions or other policitcal or private groups to form asscclations
to undertake and finance weather modification project in Oklahoma
by themselves or in conjunction with other parts of the state or

other states. This is much needed because at the present time anvtody

with an airplane and a generator can go out and start seeding c2
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with no responsibility for what might happen to his neighbors or for
that matter to the area in which he is working.
In his address to the Southern Great Plains Weather Modification

Conference, Governor David Hall called for sustained plans c¢f acti
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the ecology with moisture, and to enrich the eccrno:
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water supplies. He said the rich and fertile Southern Creat Flaic
need only rainfall to bloom with the food and fibre which our naticn

must have. We hear a great deal these days about the matter of
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pollution and the like.

In addition to having ample rainfall to produce the crops and
forage for the livestock that our nation needs, ample rainfall cer-
tainly would be most helpful in diluting the pollution that exists in
streams and lakes and simply by providing a much larger amount of
purer fresh water for the disposal of this waste material. Additional
rainfall through cloud seeding on a normalized basis could be of great
assistance to every aspect of our life and of our living.

Nobody has yet suggested that we are anywhere near the point that
we can turn on the rain whenever we want to and shut it off when we've
got enough. But there is a great deal of scientific knowledge and
a considerable amount of field experience to show that something can
be doneabout dry weather. It is our belief that what can be done
should be done.

Long range forecasts indicate very definitely that we will have
some severe dry spells during the remainder of this decade. Thev
will not be in the same place every vear, nor will thev bte of the
same degree of severity, but they will occur and those ¢f us whe
have lived in this area for many vears know that this has bteen tnxe
history of the country. Anything that we can do to glieviats toe
costly effects of drouth will add to the prosperity and welfarse
our state and the nation.

REcently, I had correspondence with Dr. Vincent J. Schzeler
Director of the Atmospheric Sciences Researcn (Centsr at Stats
University of New York at Albany. Dr. Schaefer was cne cf i&e
team which first discovered cloud seeding in the 1842's. Tr. Schzaifer

stated that those who have a high stake in zvailazility o ztzos-
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pheric water researches must resort to private enterprice. economic
needs and the ingenuity of our United States system to get a program
going. He said that he is convinced that if we wait for the University,
the community or the government to mount such an operation that it

will never happen.

Similar thoughts have been expressed by others, among them,
Senator Peter Dominic, of Colorado, who said that roughly 25 vears
after the basic findings in cloud seeding were made, the government
is involved in all but a handful of actual cloud seeding operations,
and even those are pilot project levels. Moreover, he said federal-
ly funded research has done little more than to verifyv the initial
findings. He blamed part of the inertia on the fact that federal
government agencies are presently restricted to research and develop-
ment activities.

I am personally convinced that we have in our hands here sone-
thing that can be very useful and valuable to us in stabilizing our
agricultural economy. If a farmer can reasonably well depsnd upcn
a certain amount of moisture year after vear, he can adiust to thnz:,
improving the efficiency of his production and stagbilizing h

All municipalities and industries depend heavily upcn watsr,
just as agriculture does. This water generally comes down ths rivers
and streams from the pasture lands, forest lands anc cror lands

over the state. The cities, therefore, devend upon the agricultural
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areas for water supplies as well as for their food supplies. Sinm

business depends upon agriculture for th
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it is clear that all of these elements wculd work tcgether “or thsz

improved prosperity of the entire State of Cklakhcna.
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It seems to be quite likely that we will have some sort of

weather modification program in our future and it also seems quite
logical that certain controls may be instituted along with it.

Now is the time for farmers, ranchers, businessmen and municipal

- leaders to take action to insure that they will have some local

voice in the control and administration of these programs. If this
is ever lost to the federal government, it may be extremely difficult
to recover any degree of influence whatsoever. I believe sincerely
that we have in our hands a tremendous resource that we are not vet
using. I believe that weather modification may very well be the

next great development in agriculture.




