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WEATHER MODIFICATION OPERATIONS IN CALIFORNIA

July 1952 through June 1956

Introduction

The State Legislature, in July 1951., enacted legislation

(Chapter 1677, Statutes of 1951) for the regulation and licensing of

artificial weather modification operations in California „ This act^

which was codified in 195,3 as Chapter 4? Di\n.sion 1 of the Water CodOj

provides that the Department of Water Resources shall regulate, control

and encourage scientific experimentation in the field of artificial

nucleation in order to develop, conserve, and protect the natural water

resources of the State and to safeguard life and property.

Appropriate procedures have been established for administration

of the act. Licenses to engage in artificial nucleation operations are

issued upon proper application and payment of fees. All proposed projects

are publicized and recorded with the Department, Licensees are required

to maintain adequate records and to file suitable reports with the

Department. These administrative procedures are presented herein.

Complete records of weather modification operations throughout

the State since 1951 are available in the files of the Department. A com-

pilation of these operations for the period July 1952 through June 1956

is included in this report. Data on prior operations has been published

in State Water Resources Board Bulletin No, I6 "Weather Modification

Operations in California," June 1955

«

^ The Department of Water Resources was vested with all powers and
duties of the State Engineer pertaining to artificial nucleation
operations effective July 5;. 1956, pursuant to Sec, 153, Chap. 52,
Statutes first extra session 1956.
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Administrative Procedures

The statutory provisions regarding artificial weather modification

operations are found in Chapter 4.? Division 1 of the Water Code "Regulation

of Rain-Making and Rain-Prevention," included herein as Appendix A,

Following are the procedures that have been established for administration

of this chapter.

Any person desiring to engage in artificial weather modification

operations must secure a license from the Department. Application for

license must be submitted on Form 265 "Application for License to Engage

in Operations to Modify Natural Precipitation by Artificial Means," and

accompanied by a filing fee in the amount of $50. A license is valid for

the calendar year in which granted; and can be renewed annually upon appli-

cation and payment of a renewal fee of $25.

All projects must be adequately publicized. The licensee is

required to file with the Department, and cause to be published, a notice

of intention prior to initiating actual operations. The nature, location,

time, and scope of the contemplated project should be indicated in the

notice, which may be in substantially the following forms

NOTICE OF INTENTION TO MODIFY
NATURAL PRECIPITATION BY ARTIFICIAL MEANS

NOTICE IS HEREBY GIVEN, THAT - _ - - (Name of Licensee) - - - -

of - - - -(address in full) - - - -, who holds License No. •«-*««;-* of the
State of California to engage in operations to modify natural precipitation
by artificial means, for and on behalf of - - - - (retaining organization) -

located at - - - - (address in full) -----, will conduct a program of
weather modification - - - -(give nature and object of intended operation)
- - - - as follows?

1. Area in which equipment will be operated -— (describe)
2. The target area will be - - - - (describe) - - - -,

3o Area adjacent to target area which may be subject to effects
of operation will be - - - - (describe) -----„

The operation will extend over the period from about - - - - -

to about ---------------,

Dated;

-2-
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The notice should be published in local newspapers at least once a week

for three consecutive weeks, and proof of publication filed with the

Department within fifteen days from date of last publication. The Depart-

ment may, at its discretion, grant permission to a licensee to undertake

emergency nucleation operations without prior publication of notice of

intention, if deemed necessary or desirable to aid in extinguishment of

fires, or for alleviating drought emergency

o

It is incumbent upon each licensee to maintain records of his

operations. Immediately upon completion of each project, a report must

be filed with the Department setting forth details of the operation.

Form 273 "Completion Report by Licensee" is furnished for this purpose.

An evaluation of the results of each operation, including an estimate of

the gain or loss in precipitation attributable to nucleation activities

and supporting data therefor is also required. The licensee may utilize

Form 274 "Weather Modification Evaluation Statement" for this report, and

may augment or amplify the data submitted with a copy of any other evaluation

report prepared for the client or otherwise.

Copies of the several aforementioned forms are presented as

Appendix B to this report,

Siimmary of Operations

In 1951 5 the year that the licensing requirement went into effect,

eight licenses were issued, and a total of seventeen have been granted to

date. At present eleven of these licenses are effective, including four

that date back to the first year of regulation. These are listed in Table 1,

which also indicates the calendar years during vrfiich each was valid.

-3-





TABLE 1

WEATHER MODIFICATION LICENSES ISSUED UNDER
PROVISIONS OF CHAPTER 4, DIVISION 1 OF THE WATER CODE

License:





TABLE 1

WEATHER MODIFICATION LICENSES ISSUED UNDER
PROVISIONS OF CHAPTER 4, DIVISION 1 OF THE WATER CODE

(Continued)

License;
. s Valid for calendar year

niimber ;

^^^^"^^^
g 1951 ; 1952 g 1953 s 1954 t 1955 ; 1956

13 Nofog Corporation x x x
210 35th St., Richmond, Calif.

14 North American Weather Consultants x x
of California

c/o W. L„ Woolley
Santa Barbara Municipal Airport
Goleta, California

15 Walter Floyd Jones x x
1704 Dixie Drive
Porterville, California

16 OX Cattle Corporation x
P. 0. Box 585
El Centre, California

17 Department of Natural Resources x
Division of Forestry
State Office Building No. 1
Sacramento, California

-5-





Weather modification operations have been conducted throughout

the State from Modoc and Siskiyou Counties on the north to Orange and

San Diego Counties on the south. Most of the activity, however, has been

concentrated along the westward slopes of the Sierra Nevada » Much of the

work has been sponsored by public utilities to increase precipitation on

the watersheds above their hydroelectric installations, although hail

prevention and dissipation of lightning to decrease the incidence of forest

fires have also been objectives,

A number of chemicals have been utilized as nucleating agents.

Among these are silver iodide (Agl)^ dry ice (C02)s salt (NaCl), and tita-

nium tetrachloride (TiCl,). The process most frequently used involves the

creation of smoke plumes by burning silver iodide-impregnated coke in

ground generators.

Weather modification projects in California during the four-year

period July 1, 1952 to June 30, 1956 are listed in Table 2. A daily log of

operations is presented as Plate 1 and their locations are delineated on

Plate 2, These operations are grouped by runoff years (July 1 to June 30)

and each is designated by a compound number consisting of three components.

The first element is the license number, the second indicates the year of

operation, and the third is assigned in niimerical sequence to the several

projects \indertaken by a licensee during a runoff year as shown by notices

of intention filed with the Department. As previously mentioned, records

of weather modification operations in California conducted prior to July 1,

1952 are presented in State Water Resources Board Bulletin No. I6,

"Weather Modification Operations in California".

-6-
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APPENDIX A

CHAPTER 4, DIVISION 1 OF THE WATER CODE





CHAPTER 4, DIVISION 1 OF THE WATER CODE, STATE OF CALIFORNIA

REGULATION OF RAIN-MAKING AND RAIN-PREVENH ON

(Chapter 4 added by Stats. 1953, Ch. 139, as part of codification)

400, The public interest, health, safety, welfare, and necessity re-
quire that scientific experimentation in the field of artificial nucleation,
and that scientific efforts to develop, increase, and regulate natural pre-
cipitation be encouraged, and that means be provided for the regulation and
control of interference by artificial means with natural precipitation of
rain, snow, moisture, or water in any form contained in the atmosphere, with-
in the State, in order to develop, conserve, and protect the natural water
resources of the State and to safeguard life and property,

401, As used in this chapter;

(a) "Department" means the Department of Public Works acting through
the State Engineer,

(b) "Person" means any person, firm, association, organization, part-
nership, company, corporation, private or public, county, city, city and
county, district, or other public agency,

402, No person, without first securing a license from the department,
shall cause or attempt to cause condensation or precipitation of rain, snow,
moisture, or water in any form contained in the atmosphere, or shallprevent
or attempt to prevent by artificial means the natural condensation or preci-
pitation of rain, snow, moisture, or water in any form contained in the
atmosphere,

403, Any person desiring to do any of the acts specified in Section 402
may file with the department an application in writing for a license. Each
application shall be accompanied by a filing fee fixed by the department with
the approval of the Department of Finance but not to exceed fifty dollars ($50)
and shall be on a form to be supplied for such purpose by the department,

404, Every application shall set forth all of the following:

(a) The name and post-office address of the applicant,

(b) The previous education, experience, and qualifications of the appli-
cant, or, if the applicant is other than an individual, the previous educa-
tion, experience, and qualifications of the persons who will be in control of
and charged with the operations of the applicant,

* Pursuant to provisions of Sec. 153, Chap, 52, Stats, first extra
session, 1956, the Department of Water Resources ". . , succeeds to and
is vested with all of the powers, duties, purposes, responsibilities, and
jurisdiction in matters pertaining to water or dams vested in the Depart-
ment and Director of Public Works, the Division of Water Resoxjrces of the
Department of Public Works, the State Engineer . . , or any officer or
employee thereof," This chapter became effective on July 5, 1956.





(c) A general description of the operations which the applicant intends
to conduct and the method and type of equipment that the applicant proposes
to use.

(d) Such other pertinent information as the department may require.

405. Upon the filing of the application upon a form supplied by the
department and containing the information prescribed by this chapter and
accompanied by the required filing fee the department shall issue a license
to the applicant entitling the applicant to conduct the operations described
in the application for the calendar year for which the license is issued^
unless the license is sooner revoked or suspended.

406. A license may be renewed annually upon application to the de-
partment, accompanied by a renewal fee fixed by the department with the
approval of the Department of Finance but not to exceed twenty-five dollars

($25), on or before the last day of January of the calendar year for which
the license is renewed.

407. Prior to undertaking any operation authorized by the license the
licensee shall file with the department and cause to be published a notice
of intention. The licensee shall then confine his activities for that
operation substantially within the time and area limits set forth in the
notice of intention.

408. The notice of intention shall set forth all of the following;

(a) The name and address of the licensee,

(b) The nature and object of the intended operation and the person
or persons on whose behalf it is to be conducted.

(c) The area in which and the approximate time during which the
operation will be conducted.

(d) The area which will be affected by the operation as near as the
same may be determined in advance.

409. The licensee shall cause the notice of intention to be published
at least once a week for three consecutive weeks in a newspaper having a
general circulation and published within any county wherein the operation
is to be conducted and in vriiich the affected area is located, or, if the
operation is to be conducted in more than one county or if the affected
area is located in more than one county or is located in a county other
than the one in which the operation is to be conducted, then such notice
shall be caused to be published in like manner in a newspaper having a
general circulation and published within each of such counties. In case
there is no newspaper published within the appropriate county, publication
shall be made in a newspaper having a general circulation within the county,

(Amended by Stats, 1955, Ch. 482)





410. Proof of publication shall be filed by the licensee vdth the

department within 15 days from the date of the last publication of the notice.

Proof of publication shall be by copy of the notice as published attached to

and made a part of the affidavit of the publisher or foreman of the news-
paper publishing the notice.

411. Every licensee shall keep and maintain a record of all operations

conducted by him pursuant to his license showing the method employed, the

type of equipment used, the times and places of operation of the equipment, the

name and post-office address of each person participating or assisting in the

operation other than the licensee, and such other information as may be re-

quired by the department, and shall report the same to the department immedi-

ately upon the completion of each operations

412. Each licensee shall further prepare and maintain an evaluation
statement for each operation which shall include a report as to estimated pre-

cipitation, defining the gain or loss occurring from nucleation activities,

together with supporting data therefor. This statement, together with such

other pertinent information as the department may require, shall be sent to

the department upon request by the department,

413. Notwithstanding any provision of this chapter to the contrary^

the department may grant a licensee permission to undertake an emergency
nucleation project, without compliance by the licensee with the provisions
of Sections 407 to 410, inclusive^ if the same appears to the department to

be necessary or desirable in aid of extinguishment of fires.

413.5 Notwithstanding any provision of this chapter to the contrary,
upon request of the board of supervisors of a county or of the governing
body of a city or a public district of the State^ and upon the submission
of such supporting evidence as the department may require, the department
may grant a licensee permission to undertake a nucleation project for the
purpose of alleviating a drought emergency, without prior compliance by the

licensee with the provisions of Section 407 requiring publication of notice
of intention, if such project appears to the department to be necessary
or desirable. Nothing contained in this section shall be construed as to
relieve the licensee in such case from compliance with the provisions of
Sections 407 to 410, inclusivej requiring publication of notice of inten-
tion and filing of proof of such publication, as soon after the granting of

permission by the department as is practicable.
(Added by Stats. 1955, Ch. 1399.)

414. Any license may be revoked or suspended if the department finds,
after due notice to the licensee and a hearing thereon, that the licensee
has failed or refused to comply with any of the provisions of this chapter.
The proceedings herein referred to shall be conducted in accordance with the
provisions of the Administrative Procedure Act, Chapter 5> Part 1, Division

3, Title 2 of the Government Code and the department shall have all the powers
granted therein.

415. Any person who violates any provision of this chapter is guilty of
a misdemeanor.





APPENDIX B

ADMINISTRATIVE FORMS

CONTENTS

Form
number Title

265 Application for License to Engage in
Operations to Modify Natural Precipi-
tation by Artificial Means

273 Completion Report by Licensee

274 Weather Modification Evaluation
Statement





FILE IN DUPLICATE

(For full information concerning the filling
out of this form refer to instructions)

STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

P„ 0. BOX 1079
SACRAI4ENT0, CALIFORNIA

Application No. - - - . _ Filed --• -at
(Applicant - do not write in above space)

M.

APPLICATION FOR LICENSE TO ENGAGE IN OPERATIONS
TO MODIFY NATURAL PRECIPITATION BY ARTIFICIAL MEANS

1. Name of Applicant
(person as defined in statute)

2. Business Address

3. Applicant intends to do business as a

(individual J copartnership, corporation, other)

4. Print below the full name, title and address of the personnel of applicant,
including the person or persons who will be in control of and charged with
operations of applicanto

Personnel of Applicant
Full Name

(Do not use initials)

Title or Position
(Owner, copartner^ officer,

responsible managing
employee)

Residence
Address





5. Has any person listed In the "Personnel of Applicant" been convicted of a

felony in this State or elsewhere? If so attach a detailed statement.

6. Has any person listed in the "Personnel of Applicant" been denied a license

of any kind, or had a license suspended or revoked?

detailed statement

„

If so, attach a

7o Give the name^ education, experience and qualifications of person or persons
who will be in control' of and charged with operations of applicant„ (if more
than one attach additional sheets)

NAME

EDUCATION

Grammar School (Circle last year completed) 12345678

Name of School

Membership in Professional or
Technical Associations

Course of
Study

? Graduate
Year s (Yes or No)

s year
sof Graduation

High School





EXPERIENCE (Please begin vdth most recent experience)

; : Occupations and s

From
,

To
. Description of Duties ;

Mo» ^^«; ^°° ^^°;(List each position separately) ;

Employers
(Names J Addresses and
types of business)

Special educational and experience qualifications which you believe this
person possesses.

8. Give general description and purpose of operations in which you intend to engage.

9. Give type of equipment and nucleating agent to be used in your operations;

Dated this day of 19

Qy

Subscribed and sworn to before me
this day of , 19

(If other than applicant state by what
authority deponent represents applicant)

Notary Public in and for the County
of , State of California,

Form 265
-3~





Forward completed report
in duplicate to
Harvey 0. Banks
Director of Water Resources
P. 0. Box 1079
Sacramento 5, California

STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

P. 0. Box 1079
Sacramento 5, California

COMPLETION REPORT BY LICENSEE

Weather Modification Operation
Chapter 4, Division 1 of the Water Code

1.

Name of Licensee License Number

Post-office Address

2.
Name of Client Address

3. Period covered by report

4« Location of operation

5. Date of "Notice of Intention"

6o Cloud seeding technique employed

7. Type of Equipment used

8, Persons who assisted or participated in the operation;

Name Post-office Address





Completion Report By Licensee (Cont'd)

9o Operation of equipment;

Generator location

Flight cour





STATE tJF CALIFORNIA

DEPARTMENT OF WATER RESOURCES
DIVISION OF RESOURCES P1_ANNING

FORWARD IN DUPLICATE TO
H. O. BANKS
DIRECTOR

P. O. BOX 1079

SACRAMENTO 5

WEATHER MODIFICATION EVALUATION STATEMENT
(Chapter 4, Division t of Water Code)

Licensee

License Number
Client

Location of operation

Date of Notice of Intention..

Period of Evaluation

Evaluation Report No
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GOODWIN J. KNIGHT

kRVEY O. BANKS ADDRESS REPLY TO
DIRkCIOR P. O. BOX 3SS SACRAMENTO 2

II20N STREET HI CKORV 1.471

1

STATE OF CALIFORNIA

SACRAMENTO

July 21, 1958

Honorable Goodwin J. Knight, Governor,

and Members of the Legislature of the

State of California

Gentlemen

:

I have the honor to transmit herewith a report of the Depart-

ment of Water Resources entitled, "Weather Modification Operations in

California, July, 1956-June, 1957."

During the period covered by the report, there were 18

projects involving weather modification operations which were undertaken

in California. These projects were accomplished by 11 operators who

were licensed by the Department for such activities.

Very truly yours.

HARVEY C . BANKS
Director
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WEATHER MODIFICATION OPERATIONS IN CALIFORNIA

July, 1956, through June, 1957

INTRODUCTION

In July, 1951^ the State Legislature enacted Chapter l677> Statutes

of 1951, for the regulation and licensing of weather modification in the State

of California. This Act, which was codified in 1953 as Chapter k, Division 1

of the Water Code, provides that:

"No person, without first securing a license from the depart-
ment shall cause or attempt to cause condensation or precipi-
tation of rain, snow, moisture, or water in any form contained
in the atmosphere, or shall prevent or attempt to prevent by
artificial means the natural condensation or precipitation of
rain, snow, moisture, or water in any form contained in the
atmosphere .

"

a

In addition, licensees are required by law to submit a completion

report to the Department at the conclusion of each weather modification project

conducted by them. The completion report.s include records of all operations,

type of equipment used, time and place of operation of the equipment and such

other information as may be required by the Depart.ment. This summary on

weather modification activities in California has been prepared from the com-

pletion reports submitted by licensees and from other available data.

Statutory provisions pertinent to artificial weather modification

operations are included herein as Appendix A.

This report on weather modification operations includes records of

operation throughout the State for the period July, 1956, through June, 1957-

A complete record of weather modification operations since 1951 is available

in the files of the Department . A summary of operations conducted from July,

1952, through June, 1956, was embodied in a report- "Weather Modification

Operations in California," which was prepared in January, 1957, and given





limited distribution. Data on operations prior to 1952 and the evaluations of

former cloud seeding studies and experiments were published in State Water

Resources Bulletin No. l6, "Weather Modification Operations in California,"

June, 1955-

SUMMARY OF OPERATIONS

During the period covered by this report, weather modification oper-

ations were conducted throughout the State from Siskiyou and Del Norte Counties

in the north to San Diego and Riverside Counties in the south. A major part of

the activity was concentrated along the western slope of the Sierra Nevada for

the purpose of increasing precipitation on watersheds above hydroelectric

installations. Other cloud seeding activities in mountainous regions were

designed to dissipate lightning and reduce the incidence of forest fires. In

principal agricultural areas and in the south coastal region, weather modifi-

cation projects were placed in operation to suppress hail or increase precipi-

tation.

Cloud seeding operations conducted during the period covered by this

report- included 13 projects for increasing precipitation, three projects for

suppressing hail and one project designed to diminish lightning over the wooded

areas of northern California. It is estimated that a total of U0,700 generator-

hours were utilized in releasing U71,000 grams, or 1,0^4-0 pounds, of silver

iodide in 153 days.

These IT operations were conducted by seven different concerns

holding licenses to conduct such operations. Table 1 lists all licenses which

were in force during the period covered by this report.

Weather modification projects in California conducted during the

period from July, 1956, tlirough June, 1957, are listed in Table 2. Each

project is designated by a compound number consisting of three components.
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The first element is the license number, the second indicates the fiscal year

of operation, and the third is assigned in numerical sequence to projects

undertaken by a licensee during a precipitation yesT as shown by notices of

intention filed with the Department, A daily log of cloud seeding is presented

on Plate 1 and the approximate areas affected are delineated on Plate 2,
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TABLE 1

WEATHER MODIFICATION CONCERNS THAT WERE LICENSED TO OPERATE

DURING THE PERIOD FROM JULY, 1956, THROUGH JUTE, 1957

Lieens?e

Number
Licensee

1 North American Weather Consultants
Santa Barbara Municipal Airport, Goleta, California

k Califoi'nia Electric Power Coaipany

P. 0, Box 512, Riverside, California

5 Water Resources Development Corporation
U60 South Broadway, Denver 9, Colorado

6 Weather Modification Company
San Jose Municipal Airport, San Jose, California

11 Kenneth R. Perry
250 Del Medio Avenue, Palo Alto, California

12 Precipitation Control Company of California

105 Pierce Street, Taft, California

13* Nofog Corporation*
210 - 35th Street, Richmond, California

ik North American Weather Consultants
Santa Barbara Municipal Airport, Goleta, California

15 Walter Floyd Jones
ITOU Dixie Drive, Porter^/ille, California

16 O.Xo Cattle Corporation
F, 0, Box 585, El Centre, California

IT Department of Natural Resources, Division of Forestry
State Office Building No. 1, Sacramento, California

* License expired December 31^ 1956.
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APFEiraiX A

CHAPTER k, DI/ISION 1 OF TBE WAIER CODE
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CMPTEE hj DIVISION 1 OF THE WA3?ER CODE, STAIE OF CAI,IFORNIA

BEGULAITION OF RAIN-MAKING AM) RAIIT-PREVEMTION

(Chapter 4 added by Stats. 1953^ Ch. 139^ as part of codification)

IfOOo The public interest, health, safety, welfare, and necessity require

that scientific experimentation in the field of artificial nucleation, and that

scientific efforts to develop, increase, and regulate natural precipitation be

encouraged, and that means be provided for the regulation and control of inter-

ference by artificial means with natural precipitation of rain, snow, moisture,

or water in any form contained in the atmosphere, within the State, in order to

de\?-ilop, conserve, and protect the natural water reso-urces of the State and to

ssifeguard life and property.

UOl. As xised in this chapter:

(a) "Department"* means the Department of Public Works acting through

the State Engineer.

(b) "Person" means any person, firm, association, organization, partner-

ship, company, corporation, private or public, county, city, city and county,

district, or other public agency.

1^02. No person, without first securing a license from the department,

shall cause or attempt to cause condensation or precipitation of rain, snow,

moisture, or water in any form contained in the atmosphere, or shall prevent

or attempt to prevent by artificial means the natural condensation or precipi=

tation of rain, snow, moistiore, or water in any form contained in the atmosphere.

i+03. Any person desiring to do any of the acts specified in Section U02

may file with the department an application in writing for a license. Each

application shall be accompanied by a filing fee fixed by the department with

the approval of the Department of Finance but not to exceed fifty dollars ($50

)

and shall be on a form to be supplied for such purpose by the department.

kCh. E-zery application shall set forth all of the following:

(a) The name and post-office address of the applicant.

(b) The previous education, experience, and qualifications of the appli-

cant, or, if the applicant is other than an individual, the previous education,

experience, sind qiialifications of the persons who will be in control of and

charged with the operations of the applicant.

* Porstiant to provisions of Sec. 153., Chap. 52, Stats, first extra

session, I956, the Department of Water Resovirces "... succeeds to and

is vested with all of the powers, duties, purposes, responsibilities, and

Jurisdiction in matters pertaining to water or dams vested in the Depart-

ment and Director of Public Works, the Division of Water Resources of the

Deparfement of Public Works, the State Engineer ... or any officer or

employee thereof/' Tnis chapter became effective on July 5> 1956.
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(c) A general description of the operations which the applicant intends

to conduct and the method and type of equipment that the applicant proposes

to use.

(d) Such other pertinent information as the department may require.

i+05. Upon the filing of the application upon a form supplied by the

depar-bment and containing the information prescribed by this chapter and

accompanied by the required filing fee the department shall issue a license to

the applicant entitling the applicant to conduct the operations described in

the application for the calendar year for which the license is issued, unless

the license is sooner revoked or suspended.

U06. A license may be renewed annually upon application to the depart-

ment, accompanied by a renewal fee fixed by the department with the approval

of the Department of Finance but not to exceed twenty-five dollars ($25), on

or before the last day of January of the calendar year for which the license

is renewed.

1^07. Prior to undertaking any operation authorized by the license the

licensee shall file with the department and cause to be published a notice of

intention. The licensee shall then confine his activities for that operation

substantially within the time and area limits set forth in the notice of

intention.

UO8. The notice of intention shall set forth all of the following:

(a) The name and address of the licensee.

(b) The nature and object of the intended operation and the person

or persons on whose behalf it is to be conducted.

(c) The area in which and the approximate time during which the oper-

ation will be conducted.

(d) The area which will be affected by the operation as near as the

same may be determined in advance.

U09. The licensee shall cause the notice of intention to be published

at least once a week for three consecutive weeks in a newspaper having a

general circulation and published within any county wherein the operation

is to be conducted and in which the affected area is located, or, if the

operation is to be conducted in more than one county or if the affected area

is located in more than one county or is located in a county other than the

one in which the operation is to be conducted, then such notice shall be

caused to be published in like manner in a newspaper having a general circu-

lation and published within each of such counties. In case there is no news-

paper published within the appropriate county, publication shall be made in a

newspaper having a general circulation within the county.

(Amended by Stats. 1955, Ch. 14-82)





J+10. Proof of publication shall be filed by the licensee with the de-

partment within 15 days from the date of the last publication of the notice.

Proof of publication shall be by copy of the notice as published attached to

and made a pa'rt of the affidavit of the publisher or forenian of the newspaper

publishing the notice.

i«-ll. Every licensee shall keep and maintain a record of all operations

conducted by him pursuant to his license showing the method employed^, the

type of equipment used, the times and places cf operation of the eq.uipmeut,

the name and post-office address of each person participating or assisting in

the operation other than the licensee^ and such other information as may be

required by the department ^ and shall report the same to the department im-

mediately upon the completion of each operation,

Ul2o Each licensee shall f;irther prepare and maintain an evaluation
statement for each operation which shall include a report as to estimated
precipitation;, defining the gain or loss occurring from nucleation activities;,

together with supporting data therefor o Tliis statement, together with such

other per-^iinent information as the department may require, shall be sent to

the department upon request by the depairtment.

kl3o Notwithstanding any provision of this chapter to the contrary, the

department naiy grant a licensee permission to undertake an emergency nucle-

ation project, without compliance by the licensee vrith the provisions of

Sections kC] to illO, inclusive, if the same appears to the department to be
necessary or desirable in aid of extinguishment of fires.

i|-13.5 Notwithstanding einy provision of this chapter to the contrary,

upon request of the board of supervisors of a county or of the governing body
of a city or a public district of the State, and upon the submission of such

supporting evidence as the department maj" require ;, the department may grant a

licensee permission to undertajfce a nucleation project for the purpose of

alleviating a, drought emergency, without prior compliance by the licensee with

the provisions of Section i+07 requiring publication of notice of intention, if

such project appears to the department to be necessary or desirable. Nothing

contained in this section shall "be constr-aed as to relieve the licensee in

such case from compliaaace with the provisions of Sections kO^ to 4lO, inclusive,

requiring publication of notice of intention and filing of proof of such
publication, as soon after the granting of permission by the department as is

practicable

.

(added by Stats. 1955^ Ch. 1399-)

i<-lU. Any license may be revoked or suspended if the depai-tment finds,

after due notice to the licensee and a hearing thereon, that the licensee has
failed or refused tc comply with any of the provisions of this chapter. The

proceedings herein referred to shall be conducted in accordance with the pro-

visions of the Adaiinistrative Procedure Act, Chapter 5, Part 1, Division 3,

Title 2 of the Government Code and the depairtment shall have all the powers

granted therein.

i^•15. Any person who violates any provision of this chapter is guilty of

a misdemeanor.
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Honorable Edmund G. Brown, Governor,
and Members of the Legislature of the
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July 20, 1959

Gentlemen

:

I have the honor to transmit herewith a report of the

Department of Water Resources entitled, "Weather Modification

Operations in California, as reported to the Department of Water

Resources, July, 1957 - September, 1958."

During the period covered by the report, there were 19

projects involving weather modification operations which were

undertaken in California. These were accomplished by seven

operators who were licensed by the Department for such activities.

Very truly yours.

HARVEY 0. /BANKS
Director
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IffiATIBER MODIFICaTION OPERATIONS IN CALIFORNIA

July, 1957, Through September, 1958

il3TRCDUCTI0N

In July, 1951, the State Legislature enacted Chapter l677, Statutes

of 1951, for the regulation and licensing of weather modification in the State

of California. This Act, which vras codified in 1953 as Chapter k, Division 1,

of the Water Code, provides that:

"No person, without first secui-ing a license from the depart-

ment shall cause or attempt to cause condensation or precipi-

tation of ra.ln, snow, moistuxe, or water in any form contained

in the atmosphere, or shall prevent or attempt to prevent by
artificial means the natioral condensation or precipitation of

rain, siow, moisture, or water in any form contained in the

atmosphere .

"

111 addition, licensees are required by law to submit a completion

report to the Department at the conclusion of each weather modification project

conducted by them. The completion reports include records of all operations,

type of equipment used, time and place of operation of the equipment, and such

other information as may be required by the Department. This summary on

weather modification activities in California has been prepared from the com-

pletion reports submitted by licensees and from other available data.

Statutory provisions pertinent to artificial weather modification

operations are included herein as Appendix A.

This report on weather modification operations includes records of

operation througliout the State for the period July 1, 1957^ through September 30,

1958. Formerly, the report embraced the period from July through June. The

period covered in this report ^-ras adopted so as to avoid separation of cloud

seeding schedules for operations that extended from Jiine into September.

Henceforth, the period to be covered by this report will be from October 1

.1-



through September 30 of the following year. This will permit the summer

projects, desigTied mostly for ligiitning suppression, to be sioramarized in one

report

.

A complete record of weather modification operations since 1951 is

available in the files of the Department. Summaries of previous operations

have been published as follows:

Period of Operation

Jan., I9U7 - June, 1952

Jiily, 1952 - June, 1956

July, 1956 - June, 1957

Publication

State Water Resources Board
Bulletin No. 16 - June, 1955

"Weather Modification Operations

in California" - January, 1957

"Weather Modification Operations
in California" - July, 1958

SUMMARY OF OPERATIONS

Dioring the period covered by this report, weather modification oper-

ations were conducted throughout the State from Siskiyou and Del Norte Counties

in the north to Riverside County in the south. A major part of the activity

was concentrated along the western slope of the Sierra Nevada for the purpose

of increasing precipitation on watersheds above hydroelectric installations.

Other cloud seeding activities in mountainous regions were designed to dissipate

lightning and reduce the incidence of forest fires. In principal agricultural

areas and in the south coastal region, weather modification projects were

placed in operation to suppress hail or increase precipitation.

Cloud seeding operations conducted during the period covered by this

report included 13 projects for increasing precipitation, three projects for

suppressing hail, and three projects designed to diminish lightning over the

wooded areas of northern California. It is estimated that a total of 55,500

generator-hours were utilized in releasing 680,000 grams, or 1,970 pounds of
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silver iodide in 727 total generator-days of cloud seeding during 23U calendar

days between July 2, 1957; and September 25, 1958.

These I9 operations were conducted by seven of the eight concerns

holding licenses to conduct such operations. Table 1 lists all licenses which

were in force during the period covered by this report. The Department of

Water Resources is not a cloud seeding agency.

Weather modification projects in California conducted during the

period from July, 1957^ through September, 1958, are listed in Table 2. Each

project is designated by a compound number consisting of three components.

The first element is the license number, the second indicates the fiscal year

of operation, and the third is assigned in numerical sequence to projects

undertaken by a licensee during a precipitation year, as shown by notices of

intention filed with the Department. A daily log of cloud seeding is presented

on Plate 1 and the approximate areas affected are delineated on Plate 2.
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TABLE 1

WEATHER MODIFICATION CONCERNS THAT WERE LICENSED TO OPERATE
DURING THE PERIOD FROM JULY, 1957;, THROUGH SEPTEMBER^ I958

License
Number Licensee

North American Weather Consultants
Santa Barbara Municipal Airport, Goleta, California

California Electric Power Company
P. 0. Box 512, Riverside, California

Water Resources Development Corporation
^4-60 South Broadway, Denver 9; Colorado

Weather Modification Company
San Jose Municipal Airport, San Jose, California

12 Precipitation Control Company of California
105 Pierce Street, Taft, California

11+ North American Weather Consultants of California
Santa Barbara Municipal Airport, Goleta, California

17 Department of Natural Resources, Division of Forestry
State Office Building No. 1, Sacramento, California

18 Los Angeles County Flood Control District
Box 214-18, Terminal Annex, Los Angeles, California
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CHAPTER h, DIv'ISION 1 OF THE WATER CODE, STATE OF CALIFORNIA

REgJLATION OF RAIN-MAKIIC- AM) RAIM-PREVEMTION

(Chapter h added by Stats. 1953, Ch. 139, as part of codification)

i+OO. The public interest, healthy safety, welfare, and necessity require

that scientific experimentation in the field of artificial nucleation, and

that scientific efforts to develop, increase, and regulate natural precipi-

tation he encouraged, and that means be provided for the regulation and con-

trol of interference by artificial means with natural precipitation of rain,

snow, moisture, or water in any form contained in the atmosphere, within the

State, in order to develop;, consen/e, and protect the natural water resources

of the State and to safeg-aard life and property.

UOl . As used in this chapter:

(a) "Department" m.eans the Department of Public Works

acting through the State Engineer.

(b) "Person" means any person, firm, association, organ-

ization, partnership, company, corporation, private
or public, county, city, city and county, district,

or other public agency.

U02. No person, without first securing a license from the .department,

shall cause or attempt to cause condensation or precipitation of rain, snow,

moisture, or water in any form contained in the atmosphere, or shall prevent

or attempt to prevent by artificial means the natural condensation or precipi-

tation of rain, snow, moisture, or water in any form contained in the atmosphere.

U03 . Any person desiring to do any of the acts specified in Section U02

may file with the department an application in writing for a license . Each

application shall be accompanied by a filing fee fixed by the department with

the approval of the Department of Finance but not to exceed fifty dollars ($50

)

and shall be on a form to be supplied for such purpose by the department.

ij-0^. Every application shall set forth all of the following:

(a) The name and post-office address of the applicant.

* Pursuant to provisions of Sec. 153, Chap. 52, Stats, first extra session,

1956, the Department of Water Resources "... succeeds to and is vested with

all of the powers, duties, purposes, responsibilities, and jurisdiction in

matters pertaining to water or dams vested in the Department and Director of

Pablic Works, the Division of Water Resources of the Department of Public

Works, the State Engineer ... or any officer or employee thereof." This

chapter became effective on July 5> 1956.
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(b) 'Tae previous education, fexperiance, and cualifi-
catioiis of the applicaiit, or, if the applicant is

other thar. e.c individuE-l, the previous education,
experience, and qiialifioatlons of the persons who
will he iu control of and charged with the oper-
ations of the applicant.

(c) A general description of the operations which the
applicant ir.tends to conduct and the method and
type of ecLViipment that the applicant proposes to

use

.

(d) tiuoh otjr.er pertJ.nent i-/.,fcrrri£'.tion as the department
may reauire.

U05. Upon the filing of the application upon a form supplied by the
department and containing "ohe information prescribed by this chapter and
accompanied by the req.ulred filing fee the department shall issue a license to

the applicant entitling the applicant to conduct the operations described in

the application for ":;he calendar year for which the license is issued, imless
the license is sooner revoked or suspended.

ho6. A license may be renewed anr.ually upon application to the depart-
ment, accompanied by a renewal fee fixed by the department with the approval
of the Department of Finance but not to exceed twen'tiy-five dollars ($25), on
or before the last dfiy of Januai'^' of the calai:.:6£.r year for which the license
is renewed.

hO'J . Prior to uridertaking ar^' operation authorized by the license the
licensee shall file with the department and cause to be published a notice of
intention. The lice: see shall then confine his activities for that operation
substantially within the "cime and ar&a limits set forth in the notice of

intention.

UO8. The notice of intention shall set forth all of the following:

(a) The name and address of the licensee.

(b) The nature and object of the intended operation and
the person or persons on whose behalf it is to be
conducted

.

(c) The area in vrhich and the approximate time during
which the operation will be conducted.

(d) The area which will be affected bj' the operation as

near as the same may be determined in advance

.

U09. The licensee shall cause the notice of intention to be published at
least once a week for three consecutive v/eeks in a newspaper having a general
circulation and published within any coonty wherein the operation is to be con-
ducted and in which the affected area is located, or, if the operation is to be
conducted in more than one co-jnty or if the affected area is located in more
than one county or is located in a county other than the one in which the oper-
ation is to be conducted, then such notice shall be caused to be published in
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like manner in a newspaper having a general circulation and published within

each of such counties. In case there is no newspaper published within the

appropriate county;, publication shall be made in a newspaper having a general

circulaMon within the country.

'Amended ~y Stats. 1955^ Ch. U82)

hlO. Proof of publication shall be filed by the licensee with the

department within 15 days from the date of the last publication of the notice.

Proof of publication shall be by copy of the notice as published attached to

and made a part of the affidavit of the publisher or foreman of the newspaper

publishing the notice.

1+11. Every licensee shall keep and maintain a record of all operations

conducted by him pursuant to his license showing the method employed^ the

tj^e of equipment used.? the times and places of operation of the equipment

^

the name and pcst-cfflce address of each person participating or assisting in

the operation other than the licensee, and such other information as may be

required by the departsient., and shall report the same to the department

immediately upon the compiev.ion of each operatioc.

Ul2. Each licensee shall fur'ther prepare and malrAain an evaluation

statement for each operation which shall include a report as to estimated

precipitation, defining the gain or loss occurring from nucleation activities,

together with supporting data therefor. This statement, together with such

of::.er pertinent information as the department may require, shall be sent to

tJbe department upon request by the department.

Ui3. Notwithstanding any provision of this chapter to the contrary, the

department may grant a licensee permission to undertake an emergency nucleation

project, without compliance by the licensee with the provisioreof Sections U07

to UlO, inclusive, if the same appears to the department to be necessary or

desirable in aid of extinguishment of fires.

i4-13,5 Notwithstanding any provision of this chapter to the contrary,

upon request of the board of supervisors of a covinty or of the governing body

of a city or a public district of the State, and upon the submission of such

supporting evidence as the department may require, the department may grant a

licensee permission to undertake a nucleation project for the purpose of

alleviating a drought emergency, without prior compliance by the licensee with

the provisions of Section kOJ requiring publication of notice of intention, if

such project appears to the department to be necessary or desirable. Nothing

contained in this section shall be construed as to relieve the licensee in

such case from compliance with the provisionsof SectionsUOT to iilO, inclusive,

requiring publication of notice of intention and filing of proof of such

publication, as soon after the granting of permission by the department as is

practicable

.

(Added by Stats. 1955, Ch. 1399-)

klk. Any license ma-y be revoked or suspended if the department finds,

after due notice to the licensee and a hearing thereon, that the licensee has

failed or refused to comply with any of the provisions of this chapter o The

proceedings herein referred to shall be conducted in accordance with the

provisions of the Administrative Procedure Act, Chapter 5, Part 1, Division 3,

Title 2 of the Government Code and the department shall have all the powers

granted therein.

4-15. Any person who violates a:3y provision of this chapter is guilty of

a misdemeanor.

-9-
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Honorable Edmund G. Brown, Governor,

and Members of the Legislature of the
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Gentlemen:

I have the honor to transmit herewith a report of the

Department of Water Resources entitled "Weather Modification

Operations in California, as Reported to the Department of Water

Resources, October, 1958-September, 1959 •"

During the period covered by the report, there were 17

projects involving weather modification operations which were

undertaken in California. These were accomplished by seven oper-

ators who were licensed by the Department for such activities.

Very truly yours,

HARVEY 0. BANKS
Director
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WEATHER MODIFICATION OFERATIOWS IN CALIFORNIA
OCTOBER, 1956, THROUGH SEPTEMBER, 1959

INTRODUCTION

In July, 1951^ the State Legislature enacted Chapter l677j

Statutes of 195l> for the regulation and licensing of weather modification

in tne State of California. This act, which was codified in 1953 as

Chapter k, Division 1, of the Water Code, provides that:

"No person, without first securing a license from the

Department shall cause or attempt to cause condensation or pre-

cipitation of rain, snow, moisture, or water in any form con-

tained in the atmosphere, or shall prevent, or attempt to

prevent by artificial means the natural condensation or pre-

cipitation of rain, snow, moisture, or water in any form
contained in the atmosphere".

Appendix A of this report contains statutory provisions pertinent

to artificial weather modification activities.

At the conclusion of each weather modification project, licensees

are required by law to submit a completion report. These reports include

such information as the name or agency sponsoring the project, location

of operation, log of all seeding operations, cloud seeding tecnniques and

type of equipment used, and the names of all persons who assisted in the

operation. This annual report of weather modification operations in Califor-

nia is a summary of the completion reports submitted by the licensees. This

report on weather modification operations includes records of operation

throughout the State for the period of October 1, 1958, through September 30,

1959.

A complete record of weather modification operations since 1951

(the year legislative action began the licensing and regulating of such

-1-





operations) is available in the files of the Department. In addition, a

detailed report dealing with the theory of weather modification, evaluation

of methods and results, and a schedule of cloud seeding operations from 19h7

through 195i2 may be found in Bulletin No. 16 dated June, 19^5, by the State

Water Resources Board. Summaries of weather modification operations in

California have been published as follows;

Period of Operations Publication

Jsuiuary, 19h7 - June, 1952 State Water Resources Board
Bulletin No. 16, - June, 19$$

July, 1952 - June, 1956 "Weather Modification Operations
in California" - January, 1957

July, 1956 - June, 1957 "Weather Modification Operations
in California" - July, 1958

July, 1957 - September, 1958 "Weather Modification Operations
in Calii:ornia" - July, 1959

SWi^IARY OF OPERATIONS

During the period covered by this report, October, 1958, through

September, 1959, weather modification operations were conducted throughout

the State from Lassen County in the north to Riverside County in the south.

The majority of operations were concentrated along the western slope of the

Sierra Nevada for the purpose of increasing precipitation on watersheds above

hydroelectric installations. In northern mountainous regions, one cloud-

seeding project was designed to reduce forest fire hazards by eliminating

lightning. Precipitation increase was the purpose for seeding activities in

the South Coastal Area.
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Cloud-seeding operations during 1958-59 included 1? projects:

ih for increasing precipitation, two for suppressing hail, and one to eliminate

ligntning. Between October 23, 1958, and September 15, 1959, an estimated

398,000 grsims, or 68O pounds of silver iodide were released. Total estimated

operating time was 28,600 generator-hours in 3,178 generator-days during 102

calendar days. Due to the fact that the period covered by the report has been

a dry one, the opportunity for seeding operations has been less, hence, the

amount of silver iodide released during 1958-59 was only 61 per cent of that

released during a comparable period in 1957-58. Operating time this year was

38 per cent of last season's total generator-hours. One factor which influ-

ences this percentage of operating time is that seeding operations last year

were conducted on 205 calendar days out of a possible 365, or 56 per cent of

the time. This year, the 102 operating days were only 28 per cent of the pos-

sible 365 days.

The 17 operations in 195i^-59 were conducted by seven of the nine

licensed concerns. Table 1 lists all licenses which were in force during

the period covered by this report. The Department of Water Resources is not

a cloud seeding agency but merely acts as the licensor

Weather modification projects in California conducted during the

period from October, 1958, through September, 1959, are listed in Table 2.

Each project is designated by a compound number consisting of three com-

ponents. The first element is trie license number, the second indicates the

fiscal year of operation, and the third is assigned in numerical sequence to

projects undertaken by a licensee during the year, as shown by published notices

of intention of operation filed with the Department. A daily log of cloud seed-

ing is presented on Plate 1 and the approximate areas affected are delineated

on Plate 2.
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TABLE 1

WEATHER MODIFICATION CONCERNS THAT WERE LICEl^SED TO OPERATE
DURING THE PERIOD FROM OCTOBER, 1958, THROUGH SEPTEMBER, 1959

License :

Number : Licensee

1 North American Weather Consultants
Santa Barbara Municipal Airport, Goleta, California

h California Electric Power Company^
3771 8th Street, Riverside, California

5 Water Resources Development Corporation
Ii60 South Broadway, Denver 9, Colorado

6 Weather Modification Company
San Jose Municipal Airport, San Jose 10, California

12 Precipitation Control Company of California
105 Pierce Street, Taft, California

la North American Weather Consultants of California
Santa Barbara Municipal Airport, Goleta, California

17 Department of Natural Resources, Division of Forestry
State Office Building No. 1, Sacramento IJ4., California

18 Los Angeles County Flood Control District
Box 2U18, Terminal Annex, Los Angeles 5U, California

19 Weather Engineers, Incorporated -;h<-

P.O. Box 2269, Loorais, California

^ License expired December }1, 1958
*-" License issued January 7, 1959

-k-
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CHAPTER k, DIVISION 1 OF THE WATER CODE, STATE OF CALIFORNIA

REGULATION OF RAIN-MKING AND RAIN-PREVENTION

(Chapter h added by Stats. 1953, Ch. 139, as part of codification)

hOO. The public interest, health, safety, welfare, and necessity require
that scientific experimentation in the field of artificial nucleation, and
that scientific efforts to deve'].op, increase, and regulate natural precipi-
tation be encouraged, and that means be provided for the regulation and con-
trol of interference by artificial means with natural precipitation of rain,
snow, moisture, or water in any form contained in the atmosphere, within the
State, in order to develop, conserve, and protect the natural water resources
of the State and to safeguard life and property.

UOl. As used in this chapters

(a) "Department "-St means the Department of Public Works
acting through the State Engineer.

(b) "Person" means any person, firm, association, organ-
ization, partnership, company, corporation, private
or public, county, city, city and county, district,
or other public agency.

U02. No person, without first securing a license from the department,
shall cause or attempt to cause condensation or precipitation of rain, snow,
moisture, or water in any form contained in the atmosphere, or shall prevent
or attempt to prevent by artificial means the natural condensation or precipi-
tation of rain, snow, moisture, or water in any form contained in the atmosphere,

T U03. Any person desiring to do any of the acts specified in Section U02
may file with the department an application in writing for a license. Each
application shall be accompanied by a filing fee fixed by the department with
the approval of the Department of Finance but not to exceed fifty dollars (#50)
and snail be on a form to be supplied for such purpose by the department.

iiOU. Every application shall set forth all of the following:

(a) The name and post-office address of the applicant.

* Pursuant to provisions of Sec. l53. Chap. 52, Stats, first extra session,
1956, the Department of V.ater Resources "... succeeds to and is vested with
all of the pov/ers, duties, purposes, responsibilities, and jurisdiction in
matters pertaining to water or dams vested in the Department and Director of
Publxc Works, the Division of water Resources of the Department of Public
Works, the State Engineer ... or any officer or employee thereof." This
chapter became effective on July 5, 1956.
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(b) The previous education, experience, and qualifi-
cations of the applicant, or, if the applicant is

other than an individual, the previous education,
experience, and qualifications of the persons who
will be in control of and charged with the oper-
ations of the applicant,

(c) A general description of the operations which the
applicant intends to conduct and the method and
type of equipment that the applicant proposes to

use.

(d) Such other pertinent information as the department
may require.

I4.05. Upon the filing of the application upon a form supplied by the

department and containing the information prescribed by this chapter and

accompanied by the required filing fee the department shall issue a license to

the applicant entitling the applicant to conduct the operations described in

the application for the calendar year for which the license is issued, unless

the license is sooner revoked or suspended.

[|.06. A license may be renewed annually upon application to the depart-
ment, accompanied by a renevval fee fixed by the department with the approval

of the Department of Finance but not to exceed twenty-five dollars ($25), on

or before the last day of January of the calendar year for which the license
is renewed.

Uoy. Prior to undertaking any operation authorized by the license the

licensee shall file vdth the department and cause to be published a notice of

- ntention. The licensee shall then confine his activities for that operation

substantially within the time and area limits set forth in the notice of

intention.

Li.08. The notice of intention snail set forth all of the following:

(a) The nairie and address of the licensee,

(b) The nature and object of the intended operation and

the person or persons on whose behalf it is to be

conducted.

(c) The area in which and the approximate time during

which the operation will be conducted,

(d) The area which will oe affected by the operation as

near as the ssime may be determined in advance.

U09. The licensee shall cause the notice of intention to be published at

least once a week for ttiree consecutive weeks in a newspaper having a general

circulation and published within any county wherein the operation is to be con-

ducted and in which the affected area is located, or, if the operation is to be

conducted in more than ohe county or if the affected area is located in more

than one county or is located in a county other than the one in which the oper-

ation is to be conducted, then such notice shall be caused to be published in

-9-
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like manner in a newspaper having a general circulation and published within
each of such counties. In case there is no newspaper publisiied witnin the
appropriate county, publication shall be made in a nevrs paper having a general
circulation within the county.

(Amended by Stats. 1955, Ch. 182)

illO. Proof of publication shall be filed by the licensee with the

department within 15 days from the date of the last publication of the notice.

Proof of publication shall be by copy of the notice as published attached to

and made a part of the affidavit of the publisher or foreman of the newspaper

publishing the notice,

Ull. Every licensee shall keep and maintain a record of all operations

conducted by him pursuant to his license showing the method employed, the

type of equipment used, the times and places of operation of the equipment,

the nsime and post-office address of each person participating or assisting in

the operation other tnan the licensee, and such other information as may be

required by the department, and shall report the same to the department

immediately upon the completion of each operation,

Ul2. Each licensee shall further prepare and maintain an evaluation

statement for each operation which shall include a report as to estimated

precipitation, defining the gain or loss occurring from nucleation activities,

together with supporting data therefor. This statement, together »;ith such

other pertinent information as the department may require, shall be sent to

the department upon request by the department.

Ul3. Notwithstanding any provision of this chapter to the contrary, the

department may grant a licensee permission to undertake an emergency nucleation

project, without compliance by the licensee with the provisions of Sections UO?

I to I4IO, inclusive, if the same appears to the department to be necessary or

desirable in aid of extinguishment of fires,

UI3.5 Notwithstanding any provision of this chapter to the contrary,

|:
upon request of the board of supervisors of a county or of the governing body

! of a city or a public district of the State, and upon the submission of such

supporting evidence as the department may require, the department may grant a

licensee permission to undertake a nucleation project for the purpose of

alleviating a drought emergency, witnout prior compliance by the licensee with

the provisions of Section UO? requiring publication of notice of intention, if

such project appears to the department to be necessary or desirable. Nothing

contained in this section shall be construed as to relieve the licensee in

such case irom compliance with the provisions of Sections I4.O7 to UlO, inclusive,

requiring publication of notice of intention and filing of proof of such

publication, as soon after the granting of permission by the department as is

practicable.
(Added by Stats. 1955, Ch. 1399)

lilU. Any license may be revoked or suspended if the department finds,

after due notice to the licensee and a hearing thereon, that the licensee has

failed or refused to comply with any of the provisions of this chapter. The

proceedings herein referred to shall be conducted in accordance with the

provisions of the Administrative Procedure Act, Chapter 5, Part 1, Division 3,

Title 2 of the Government Code and the department shall have all the powers

granted therein.

U15. Any person who violates any provision of this chapter is guilty of

a misdemeanor.
-10-
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STATE OF CALIFORNIA

SACRAMENTO

December 20, I96O

HonoralDle Edmund G. Brovm, Governor,
and Members of the Legislature of the
State of California

Gentlemen:

I have the honor to transmit herewith a report of the

Department of Water Resources entitled "Weather Modification

Operations in California, as Reported to the Department of Water

Resovirces, October, I959 - September, I960".

During the period covered by the report, there were 13

projects involving weather modification operations which were

\indertaken in California. These were accomplished by five of the

ten operators who were licensed by the department for such

activities.

Very truly yours,

HARVEY 6. BANKS
Director





WEATHER MODIFICATION OPERATIONS IN CALIFORNIA
OCTOBER, 1959, THROUGH SEPTEMBER, I960

INTRODUCTION

In July, 1951^ the State Legislature enacted Chapter I677, Statutes

of 1951^ for the regulation and licensing of weather modification in the State

of California. This act, which has since been codified as Chapter k, Division

1, of the Water Code, provides that:

"No person, without first securing a license from the department
shall cause or attempt to cause condensation or precipitation of
rain, snow, moisture, or water in any form contained in the atmos-
phere, or shall prevent, or attempt to prevent by artificial means
the natural condensation or precipitation of rain, snow, moisture,
or water in any form contained in the atmosphere".

Once a license is obtained, the licensee is free to operate at any

time or place he chooses, provided he follows certain regulations pertaining

to public notification. At the conclusion of each of their weather modifi-

cation projects, licensees are required by law to submit a completion report

to the Department of Water Resources. These reports include such information

as the name of the agency sponsoring the project, location of the project, log

of all seeding operations, cloud-seeding techniques and type of equipment used,

and the names of all persons who assisted in the operation. These completion

reports submitted by the licensees are summarized by the department in an

annual report on weather modification operations in California. This report,

which is the fifth in the series, summarizes completion reports on all oper-

ations conducted in the State during the period of October 1, 1959, through

September 30, i960.

A complete record of weather modification operations since I951 (the

year legislative action began the licensing and regulating of operations) is

-1-
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available in the files of the department. In addition, a detailed report

dealing with the theory of weather modification, evaluation of methods and

results, and a schedule of cloud-seeding operations from ISkj through I952 was

published as Bulletin No. 16, "Weather Modification Operations in California",

in June, 1955^ by the State Water Resources Board. Subsequent summaries of

weather modification operations in California have been published by the

Department of Water Resources as follows:

Period of Operations Publication

July, 1952 - June, I956 Weather Modification Operations
in California - January, 1957

July, 1956 - June, 1957 Weather Modification Operations
in California - July, 1958

July, 1957 - September, 1958 Weather Modification Operations
in California - July, 1959

October, 1958 - September, 1959 Weather Modification Operations
in California - February, I960

SUMMARY OF I959-60 OPERATIONS

During the period covered by this report (October, 1959, through

September, i960), 13 weather modification operations were conducted in that

portion of the State from Plumas County in the north to Riverside County in

the south. Of the 13 cloud-seeding projects, ten were for the stated purpose

of increasing precipitation, two were for increasing snow, and one was for

suppressing hail. Several of these operations were concentrated along the

western slope of the Sierra Nevada for the purpose of increasing precipitation

on watersheds above hydroelectric installations. Precipitation increase was

also the purpose of all of the seeding projects in Southern California. The

projects which were conducted for the purpose of increasing snowpack for recre-

ational purposes were located on the east side of the Sierra. Approximate areas

affected by cloud-seeding operations during 1959-60 are shown on Plate 1.





The year covered by this report was an extremely dry one, hence the

opportunity for seeding operations was limited. Total estimated operating

time on all projects was 30,o6o generator-hours. All projects used silver

iodide as a nucleating agent, except for an experimental use of carbon black

lasting U5 minutes. During the year, an estimated 313^900 grams, or 692 pounds,

of silver iodide were released. The amount of silver iodide released during

the 1959-60 season was only 79 per cent of that released during the previous

1958-59 season. Total operating time during the I959-60 season, however, was

105 per cent of the previous season's. Of the 366 calendar days during the

year covered by this report, seeding operations were conducted on IO7 days, as

opposed to 102 days for the 1958-59 season.

The 13 operations in I959-60 were conducted by five of the ten

licensed contractors. During the year covered by this report, one license was

not renewed and two new licenses were issued. Table 1 lists all licenses which

were in force during the period.

The Department of Water Resources is not a cloud-seeding agency, but

merely acts as a licensor. However, during the period covered by this report,

the department supported cloud- seeding operations in Santa Barbara County as

part of an experiment designed to determine the effects of such operations on

precipitation. Results of this experiment have been published by the department

in the "Interim Report, Santa Barbara Weather Modification Project".

Projects conducted in California during the I959-60 season are listed

in Table 2, together with pertinent data on number of generator-hours, rate of

use of silver iodide, etc. Each project in the table is designated by a coding

number consisting of three elements. The first element is the license number,

the second indicates the water year, and the third is assigned in numerical

seq.uence to projects undertaken by a licensee during the year and as shown by
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published notices of intention filed with the department. This code number is

used to identify the project for which the daily cloud-seeding operations are

shown on Plate 2, and for which the approximate areas affected by such

operations are shown on Plate 1.
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TABLE I

HOLDERS OF WEATHER MODIFICATION LICENSES FOR OPERATION
DURING THE PERIOD FROM OCTOBER, 1959, THROUGH SEPTEMBER, I960

License
Number Licensee

12

Ik

17

18

19

20

21

North American Weather Consultants
Santa Barbara Municipal Airport
Goleta, California

Water Resources Development Corporation
h6o South Broadway-

Denver 9, Colorado

Weather Modification Company
San Jose Municipal Airport
San Jose 10, California

Precipitation Control Company of California
105 Pierce Street
Taft, California

North American Weather Consultants of California
Santa Barbara Municipal Airport
Goleta, California

Department of Natural Resources
Division of Forestry
Office Building No. 1

Sacramento ik, California

Los Angeles County Flood Control District
Box 2UI8, Terminal Annex
Los Angeles 5^^ California

Weather Engineers , Incorporated*
P. Oo Box 2269
Loomis, California

International Weather Control, Inc.**
kO West First Street
Reno, Nevada

Atmospherics Incorporated***
3796 East Austin Way
Fresno 26, California

* License expired December 31^ 1959'
** License issued July 8, I960.

*** License issued August 10, i960.
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EDMUND G. BROWN

WILLIAM E WARNE ADDRESS REPLY TO

DIRECTOR *" ° ""^ ^'^ Sacramento 2

II20N STREET HI CKORV S-471

1

STATE OF CALIFORNIA

ifpartmrnt nt Watfr iRpacrurr?b

SACRAMENTO

Peoruary 1, 19^^-2

Honorable Edmund G. Brown, Governor
and Members of the Legislature of the
State of California

Gentlemen:

I have the honor to transmit herewith a report
of the Department of Water Resources entitled "Weather
Modification Operations in California, as Reported to
the Department of Water Resources, October 196O - September
1961".

During the period covered by the report, there
were ten projects involving weather modification operations
which were undertaken in California. These were accomplished
by nine of the eleven operators who were licensed by the
department for such activities.

Sincerely yours.

^X—^ <{. Uzt^^-^^

Director
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WEATHER MODIFICATION OPERATIONS IN CALIFORNIA
OCTOBER i960 THROUGH SEPTEMBER I96I

INTRODUCTION

In July 1951, the State Legislature enacted Chapter I677,

Statutes of 1951, for the regulation and licensing of weather

modification in the State of California. This act, which has since

been codified as Chapter 4, Division 1, of the Water Code, provides

that:

"No person, without first securing a license from
the department shall cause or attempt to cause condensation
or precipitation of rain, snow, moisture, or water in
any form contained in the atmosphere, or shall prevent,
or attempt to prevent by artificial means the natural
condensation or precipitation of rain, snow, moisture,
or water in any form contained in the atmosphere".

Once a license is obtained, the licensee is free to

operate at any time or place he chooses, provided he follows certain

regulations pertaining to public notification. At the conclusion

of each of their weather modification projects, licensees are

required by law to submit a completion report to the Departme-^t

of Water Resources. These reports include such information as

the name of the agency sponsoring the project, location of the

project, log of all seeding operations, cloud-seeding techniques

and type of equipment used, and the names of all persons who

assisted in the operation. These completion reports submitted

by the licensees are summarised by the department in an annual

report on weather modification operations in California. This

report, which is the sixth in the series, summari-^es completion

reports on all operations conducted in the State during the period

of October 1, 1960, through September 30, I961.
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A complete record of weather modification operations

since 1951 (the year legislative action began the licensing and

regulating of operations) is available in the files of the depart-

ment. In addition, a detailed report dealing with the theory of

weather modification j evaluation of methods and results, and a

history of cloud- seeding operations from 19^7 through 1952 was

published as Bulletin No. l6, "Weather Modification Operations

in California", in June 1955 ^ by the State Water Resources Board.

Subsequent summaries of weather modification operations in

California have been published by the Department of Water Resources

as follows:

July 1952 - June 1956 Weather Modification Operations
in California - January 1957

July 1956 - June 1957 Weather Modification Operations
in California - July 1958

July 1957 - September 1958 Weather Modification Operations
in California - July 1959

October 1958 - September 1959 Weather Modification Operations
in California - February I96O

October 1959 - September I96O Weather Modification Operations
in California - December I96O

SUMMARY OP 1960-61 OPERATIONS

During the period covered by this report (October I96O

through September I96I) ten weather modification operations were

conducted. These were Included in that portion of the State from

Plumas County in the north to Riverside County in the south. Of

the ten cloud-seeding projects, eight were for the stated purpose

of increasing precipitation, one was for dispersing fog, and one
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was for suppressing hail. Four of these operations were concen-

trated along the western slope of the Sierra Nevada for the purpose

of increasing precipitation on watersheds above hydroelectric

installatio* s. Precipitation Increase was also the purpose of

the two seeding projects in Southern California, Approximate

areas affected by cloud-seeding operations during I96O-6I are

shown on Plate 1.

The year covered by this report was an extremely dry one,

hence the opportunity for seeding operations was limited. Total

estimated operating time on all projects was 15^555 generator-hours.

All projects used silver Iodide as a nucleating agent except for

one operator's use of "dry ice" (solidified carbon dioxide) in

airborne generators. During the year, an estimated 264,100 grams,

or 607 pounds, of silver iodide and 2,025 pounds of "dry ice" were

released.

The amount of silver iodide released during the 196O-6I

season was 84 percent of that released during the previous 1959-60

season. Total operating time during the 196O-6I season, however,

was only 52 percent of the previous season's. Of the 365 calendar

days during the year covered by this report, seeding operations

were conducted on IO8 days, as opposed to 107 days for the 1959-60

season.

The ten operations in I96O-6I were conducted by nine

of the eleven licensed contractors. During the year covered by

this report, one license expired and was not renewed and three new

licenses were Issued. Table 1 lists all licenses which were in

force during the period.
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Projects conducted in California during the 196O-6I

season are listed in Table 2, together with pertinent data on

number of generator-hours, rate of use of silver iodide, etc.

Each project in the table is designated by a coding number consist-

ing of three elements. The first element is the license number,

the second indicates the water year, and the third is assigned in

numerical sequence to projects undertaken by a licensee during

the year as shown by published notices of intention filed with

the department. This code number is used to Identify the project

for which the daily cloud-seeding operations are shown on Plate 2,

and for which the approximate target areas are shown on Plate 1.
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TABLE I

HOLDERS OF WEATHER MODIFICATION LICENSES FOR OPERATION
DURING THE PERIOD FROM OCTOBER I96O THROUGH SEPTEMBER I96I

License :

number : Licensee

1 North American Weather Consultants
Santa Barbara Municipal Airport
Goieta, California

5 Water Resources Development Corporation
460 South Broadway-
Denver 9^ Colorado

6 Weather Modification Company-
San Jose Municipal Airport
San Jose 10, California

12 Precipitation Control Company of California
105 Pierce Street
Taft, California

14 North American Weather Consultants of California
Santa Barbara Municipal Airport
Goleta, California

17 Department of Natural Resources
Division of Forestry-
Office Building No. 1
Sacramento 1'^, California

18 Los Angeles County Flood Control District
Box 24l8, Terminal Annex
Los Angeles 5^, California

20 International Weather Control, Inc.-*^

40 West First Street
Reno, Nevada

21 Atmospherics Incorporated
3796 East Austin Way
Fresno 26, California

22 San Bernardino Valley Municipal Water District**
384 West Fourth Street
San Bernardino, California

"^ License expired December 31, 1960.
** License issued August 8, I96O
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License :

number : Licensee

23 Pacific Gas and Electric Company***
245 Market Street
San Francisco 6, California

24 International Weather Control, Inc.****
40 West First Street, Suite 105
Reno, Nevada

^5nr? License issued October 1», 19bO
**** License issued April I8, I96I

-6-
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