DEPARTRMENT OF WATER RESQUARCES 565
ACTIVITIES IN WEATHER MODIFICATION 1/
By

Cdward C, Grainsy 2/

In 1966 the Mational Academy of Sciences and the National Science Foundation
issued a series of reports of vital significancs to the growing scisnce of wmeather medifi-
cation. It was convinelngly demonstrated theit, with ths use of existing knowlsdgs and
current technolegy, physical changss inm clouds could be artificislly produced, In contrast
to previous attitudes of skeptlclsm in some quazbers, s consensus devaloped that weather
modification iz an impsritent srea for ssientific imguiry and snginesring apelication,
These developments had natisnwlde repsrocussions, The Depariment of Wabter Resources, likse
many other government sgencles and privais concerns, began o sxplors now arsag in its
weather modification activiby,

Actually,; the history of ODspartmsnt of wWabsr Hesources sntilvity in weather sodifie-
cation iz relatively lomg. It bsgan in 1957 when the Legislulure pussed ths Weather Modifi-
cation Act, a statute whiech the Depariment was dasignated Yo sdminister, The Weather Modi-
ficatien Aect is primasrily a reguletory wmsasurs., Adminlsteabtive activities under it include
the issuance of Llicensss to sngags in weathar modification activitise in California, the
collection of dzta on each speratisnal wsabther madificatlion projeet in the Stete, and the
annual publicatlon of this data in the Departeent’s Bullstin 15 soriss entliled ®ysather
fodificetion Operations in Califermis®,

During the 1966-67 walter ysar, which runs Prom Dotober 1, 1966, through Septembar
30, 1967, eight Califormia licensess conducted ning weather msdification prsjscts, These
projects wsrs conducted malnly to incresss surface siorage in ressrveirs for muniecipal and
irrigation use and for uss in hydroelscirle imsiallstlione, Additionsl purposes wers ground
water storege and spplisd ressarch. Five projects were condueted in Ceniral Califernis,
three in 3Southesrn Califsenis, and one in Norvthern (elifvrnia. 8 sumeary of active licensess
and of the weather modification prejects condusted in (mlifornia during the 1966-67 water
ysar ars pressnted in the fables attached to this paper.

Recently the ragulstory program wes systesstized, The peocadures for secuzing &
Licenge ¥or publishing netices of Inbtent Yo sngage in a wesbther wsodifisation project and
for reporting operatiomal data were revised, Lgually lmportant steps were taken te im-
prove Liaison with Califsrnia®s weather modification licensses. One of the most sigenificant
of these steps sas the publicetion of a bosklet sntitlied *3tatuites and Procedurss Pertaine
ing to Westher Medification Projscts in Leliforais”; shich explsined the now edeinistrative
procedurss, I hssitate to dsive too desply ints the mess of sdministeetive lmprovements
which have besn institwed in rscent years, An sxampls, howsvsr, will indicete their scope,
I balieve that anyone comparing the latest isasus of Bullelin 18 %o en issue datnd ssveral
years earliar should epprseists the velue of thess thorsuph-going changss fzr ths ebtaining
of accurate and systematic date on weather modificetion projscis.

The Department®s regulatsry program, howsver, sncompassss snly half of its poten-
«tial mctivitiss in the Field aof westhsr wodificatlion, Undsy wabter Cods Section 235, the
Departeent is smpewered to conduct weather modificeticn projects and supporting investiga-
tions, For almost a decade, this mandate wes pet emploved, Fellowing the publicsation of
1966 scisntific studiss, howsver, farsighted Deparimant slemners began to axplors the
peasibility of a state weather msdification prejsct, and during the following year the
outline of a plan tock form,

The potential role of z state weather modificetion projsct in Califeenis is unique
dus to the sagnitude of the State Water Project and Ceniral Vallsy Preject. By 1990 all but
one of ths 3tate's eleven hydrolegis study areas will in some denres be depsndent on state
or federal projects far the inter-basin transfers of watsr supplise, Thus, it Is vexy
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important to minimize shortagses within the system and to increase system capabilities, It
is possible that weather modificatien opesrations as an adjunct to reservoir operation ==
and integrated with watershed management programs -- could bs used to some degrse to
tgmooth out® weter supply fluctuations, thereby minimizing shortages., If conducted in =
suitable arsa, weather modification could boost a marginal water year into the safz area,
On a long-term basis, weather modification could be useful in increasing the yield of the
system, Although sstimates vary, it is likely that the cocrdinmate cperation of the State
yater Project and the Central VYalley Projsct will meet Celifornie’s watsr requiremsntis
only until abeut 1990, Certain areas of the State,; such as the South Coastal area, will
bescoms more dependent upon an imported water supply even before that date., Am increass in
water supply such as that affporded by weather modification would be extremely useful in
minimizing thess deficiencies.

In summary, therefore, in a large system that suppliez areas heavily relying upon
water imports, weather medification could fulfill importent needs if developed as an ad-
junct to reservoir operation, The thrust of the Department®s weathsr modificatiom program
will be toward ths application of weathsr modification research to engineering cperations,
rather than ths conduct of research per ge., The basic overall objective of the program will
be to establish weather modification as a supplemental water supply to maximize efficiency
of opsration of the State Water Facilitiss,

Many studies must be made, and many problems must be solved before attainment of
the basic objective is approachsd. This work may be reselved into twe basic steps. First,
spacific tschnical problems in maximizing efficiency of wsather modification in a studied
watershed must be solved., This would Include detsrmination of the precipitation climatelogy
peculiar to the watershed, particularly in rslation to wind flow and diffusion propsrtiss,
Watsr management problems--particularly maximizing runcff or storage as snow, and minimize
ing losses due to svaporation or maldistribution of precipitation in a wetershed--should
also be studied, The secend step invelves the inveatigation of how various modes of opsra-
tion of a weather modification project in an important watershed would affect the operation
of a complex system of reservolrs, powerplants, pumping plants, and canals., A variety of
techniquss, including statistical evaluation and uss of various simulatien models, would
be used in this investigation., Data obtained from field aperation of a weather modification
project would be integrated into operation studiss of the State Water Project - Central
Valley Project, These are cur basic guidelines for a possible state weather modificatien
proegram,

As we have segen; tha Department has had a relatively leng history of activity in
the field of weather medification. It has watched the prograss of this growing field
through the years, keeping an eye on new developments, Reecently, the fisld of weather
modification, and with it the Department®s expanding weather medification activities, has
entered upon a new, vital, and significant phase.
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TABLE 1

ACTIVE WEATHER MODIFICATION LICENSES DURING OCTNBER 1966 THROUGH SEPTEMBER 1967

License Number and Licensss

12

18

21

22

23

24

25

26

27

North American Weather Consultants
Santa Barbara Municipal Airport
Golsta, Califpornia 93017

Water Resources Development Corporation
611 S, Palm Canyon Drive, Suite 216
Palm Sprimgs, California 92262

Praecipitation Contrel Company of California
105 Pisrce Strest
Taft, California 93268

Los Angeles County Flood Control District
B, 0. Box 2418, Terminal Annex
Los Angeles, California 90033

Atmaspherics Incorporated
3435 E, Pontiac Way
Fresno, California 93726

San Bernardine Valley Municipal Water District
355 North D Street, P. 0. Box 1144
San Bermardino, California 92402

Pacific Gas and Electric Company
245 market Strest
San Francisco, Califernia 94106

International Wesather Contrsl, Inc.
40 West First Street, Suite 104
Reno; Nevada 89501

Ko R. C. Service Corporation
2956 C Strest
San Diego, California 92102

Santa Clara vValley Water Conservation District
15420 Almaden Road
San Jose, California 95118

Vista Irrigation District

P, 0. Box 1088
Vista, California 92083

=7 w



Broject

TABLE 2

SUMMARY DF WEATHER MODIFICATION PROJECTS IN CALIFDRNIS
QNCTHBER 1, 1966 - SEPTEMBER 30, 1867

Period of

Burpose of precie

nuymber {a) Licenses Client Target Area sasding nitatisn insrsass
Fu=7=4 nNorth American  Seubhern Upper Sen Josquin Oot. 10,1966 Sterags in hydro-
lsather California fliver Basin Apr., 24,1967 selsctric
Consultants Edisen Co. installations
1 2=87=1 precipitation Kerm County Upper Kerm River Nov., 16,1956 Surface storags
Contrel Ce. of Watershed far, 31,1967
California
18-67=1 Les Angelss Los Angeles Drainage areas Hov, 11,1966 Surface storage
County Flood County Floed tributary to Apr. 22,1967
Control Dist, Control Dist, pistrictis
raservoirs
21 =67=1 Atmospherics Kings River Kings River Nov. 631966 Surface storage
Incorporated Conservation Watershed above  Apr. 11,1967
District Pine Flat Dam
21=67-2  Atmospherics Fresno State Southern Sierra May 17,1967 Applisd research
Incorporated Collsege Mountains Sep. 25,1967 on crographic
Foundation cumulus clouds
22x67=% San Bernardino San Bernardino Upper Santa Ana Jan, 22,1966 Surface storage
Valley Valley River Watershed Apr. 22,1967 and recreaticn
funicipal Municipal
Water Dists, water oists,
23671 Pacific Gas Pacific Gas Watersheds of Nov., 14,1966 Storage im hydro=
and Electric and Electric Mt, Meadows and  Apr, 28,1967 electric instail-
Company Company Butt valley ations
Reservoirs and
Lake Almanor
26 w67 mg Santa Clara Santa Clara Santa Clara Nov, 641966 Surface and
valley Water Vallsy watsr County Mar. 31,1967 ground water
Conssrvation Conservat ion storags
District District
27=6T7=1 Vista Irriga- Vista Irriga-  {ake Henshaw lot. 1,1966  Surfacs storage
tien District tion District Watershed, San June. 1,1967 and resesarch
. Diego County
(a) First number indicates license number; sscond - ths water year;y third =

numgrical sesquence of projects undertaken by licenses.
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TABLE 3

SUMMARY OF PROJECT OPERATIONS IN CALIFDRNIA
OCTDBER 1, 1966 - SEPTEMBER 30, 1967

Silver iodide use Total silver iodids
(grams per hour per dispersed (grams)
Number gsnarator) Total generator hours
of Grourd Ground Ground
number (a) Licsnsses generators gensrators Aircraft generators Aircraft generators Aircraft
=671 North Amsrican Weathsr 12 6.0 - 31,364 P 59227, 3 o
Consultants
12=67=1 Precipitation Control . e 42,5 e e PR, 100.0
Company of Califernia
18=67=14 Los Angeles County Flood 14 6,0 . - o . 1,837.5 I
Control District
21=67=1 Atmospherics Incorporated 24 12.0 ——m 18,730(b) 1290 1,560,8 30,8
21 wbT=2 Atmosphsrics Incerporated o ] e e ssu 3,854(c) e 91.0
2267 =1 San Bernardino Valley 17 106.0 e 16,158(d)  we= 1,615.8 e
Municipal Water District
23«67=1 pacific Gas and Electric 6 25,4 oo 94,017 wremon 3,700.5 -
Company
26=67=1 Santa Clara Valley Water 24 25,0 N B wrne 1762,5 e
Conservation District
27-67=1(®) Vista Irrigation District e B e e menun o =

(a) = First number indicates licenss numbsr; second - the water ysar; third -~ numerical ssquence of projects undartaken

by a licenses,
(b) = In addition, the licenses disperssd 1350 grams of silver lodide from pyrotechnic devices used on the ground during

December, January, and April,
(¢) = In addition, the licensee dispesrsed 155 pounds of dry ics.
(d) = In addition, the licensee dispersed 500 grams of 8gI from pyrotechnic devices used on the ground during April,
(e) = The licensees used slectric discharge method,



TABLE 4

WEATHER MQDIFICATION LICENSES ISSUED FOR CALEMDAR YEAR 1968

License
Number Licenseas

1 North Amsrican wWealher Consultants
Santa Bamrbara Muaicipal Alrpert
Geleta, California 93017

5 Water Ressurces Dsvelepmant Corporatisn
611 5. Palm Canyon Drive, Suite 216
Palm Springs; Califesrnia 92262

12 Precipitation Control Company of Califormia
105 Pierce Strest
Taft, California 93268

18 Ltoe Angeles Counly Fleod Contrel District
P, O, Box 2418, Terminal Annex
Los Angeles, California 80033

21 Atmospherics Incorpesrated
3435 £, Pontiac Way
Fresno, California 93726

22 San Bernardino Yalley Municipal Water District
355 Nerth D Strest, F. 0, Box 1144
San Bernardine, Califernia 92402

23 Pacific Gas and [lectric Company
245 Market Strest
San Francisco,; California 94106

24 International weather Contrel, Inc.
40 west First Strset, Suite 104
Reno, Nevada B8250%

25 K, Re C. Service Corporatien
2856 ¢ Streset
San Diego, California 92102

26 Santa Clara Valley Water Conservation District
15420 Almaden Road
San Jose, California 95118

27 Vista Irrigation District
P. 0. Box 1088
Vista, California 92083

28 Weather Scisnce,; Iinc,
1808 Newton Drive
Norman, Oklahoma 73069

29 Werld weather, Inc,
1510 Ransen Drive
Housten, Texas 77055

30 Fresnoistata College Foundation

Atmosphsric Water Resources Research
Fresno State College
Fresno, California 93726
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STATE OF CALIFORNIA
THE RESQURCES AGENCY
DEPARTMENT OF WATER RESOURCES
STATEWIDE PLANNING OFFICE
-

LOCATION OF

26-67-1
SANTA CLARA VALLEY
WATER CONSERVATION;

DISTRICT .,

WEATHER MODIFICATION PROJECTS
1966 -67

SCALE OF MILES
57-1 P.G.&E. CO. B

Note:
Project areas are identified by name of client, as listed in
Table 2, and a project number consisting of three parts.
First part indicates license number, second — the water
year, and third - the numerical sequence of projects under
faken by a licensee.

\§b CALIFg‘_GZ-'
. ) RNIA EDISON CO.
‘ ,L\ S Co.

N 21-67-1
— KINGS RIVER
' ’\CONSER TION DIST.

- 2l-67-2
FRESNONSTATE COLLEGE
"FOUNDATION kf\PUED RESEARCH

D

N

i8~67 -1 ~7
| LOS ANGELES COUNTY ™
| FLOOD CONTROL DIST. \‘;
’ 22-67-1 N\ *
SAN BERNARDINO VALLEY %
MUNICIPAL WATER DIST. ¥

D) .
e Z

A~
vV N
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