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LETTER OF TRANSMITTAL

AssEMBLY CHAMBER, STATE CAPITOL

SACRAMENTO, February 11, 1959
Hon. Rarrr M. BrowN

Speaker of the Assembly, and
Members of the Assembly
Asscmbly Chamber, Sacramento

GENTLEMEN : The Assembly Interim Committee on Public Health
submits this Report on Atomic Energy Development and Radiation
Protection in California prepared by the Subcommittee on Air Pollution
and Radiation Protection in acecordance with House Resolution No. 219
of the 1957 Session.

Respectfully submitted,

W. Byrox RumrorDp, Chairman
Assembly Interim Committee on
Public Health
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SUBCOMMITTEE LETTER OF TRANSMITTAL

AssEMBLY CHAMBER, STATE CAPITOL
SacravENTO, February 11, 1959

Hox. W. Byrox Rumrorp, Chairman
Assembly Intcrim Committee on Public Health

DEear Mr. Ruyrorp: This is the first of two reports on the subject
of atomic energy and radiation being submitted by your Subcommittee
on Air Pollution and Radiation Protection. The second, submitted this
same date, contains basic background information which will supple-
ment the information contained in this report.

The subcommittee found early in its study that extensive and rapidly
increasing applications of atomic energy and radiation in California
present problems that are clearly a responsibility of the State. It
helieves that the legislation proposed herein 1> a necessary first step
in meeting this responsibility.

The subcommittee wishes to express its appreciation to the many
individuals, the representatives of industry, medicine and labor, state
agencies, to the staff and faculty of the University of California whose
testimony at the public hearings and whose advice and consultation
throughout the interim has been of such assistance.

Respectfully submitted,

SeETH J. Jounson, Chairman
Subcommittee on Alr Pollution
and Radiation Protection

W. S. GraxT
Ricaarp T. HANNA
Dox MULFORD

W. Byrox RUMFORD
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SCOPE OF REPORT
This Report:

1. Discusses the nature of radiatiomn, its applications in industry,
agriculture, medicine and research with special reference to the extent
of the usage of radiation and atomiec energyv in California.

2 Describes the health hazards associated with exposure to ionizing
radiation and the nature of the public health problem posed by the
mnereasing uses of radiation in Cahifornia.

3. Reviews the existing responsibility and activities of federal and
state agencies in California, the problems of federal-state relationships,
and the problems of state ageney co-ordination of radiation regulations
and control measures.

4. Discusses the need for state action and recommends legislation to
meet that need.

(7)



FINDINGS

1. The extensive and rapidly increasing applications of radiation
and atomic energy in California present problems which require im-
mediate state action. Legislation is necessary to establish administrative
machinery whieh will encourage the continuing and orderly growth of
the atomic energy industry in California and which will at the same
time provide for the protection of the people of California from the
harmful effects of ionizing radiation.

2. The properties of radiation which make it such a valuable tool in
industry, medicine, agriculture and research, make it hazardous to the
individual. All radiation is harmful from a genetic point of view. It 13
not known whether or not there is a ‘‘safe’’ or threshold level below
which radiation is not harmful from a somatic point of view. In light
of this, the state program must be directed towards protecting the
public from all unnecessary exposure to radiation.

3. The U. S. Atomic Energy Commission has been granted extensive
authority over certain well defined areas of atomic energy and radiation
which it exercises through a detailed licensure and control program.
It is not clear whether or not the State has any jurisdiction in this area.

4. The majority of radiation sources in California do not come within
the jurisdiction of the Atomic Energy Commission and these sources
clearly comprise a state responsibility. At the present time there is no
information as to the number or locations of these sources.

5. While a number of state agenecies are concerned with the radiation
problem and a few have undertaken radiation programs of one type or
another, they are limited in scope and in most cases grossly inadequate.
Further there is no definitive co-ordination either among the various
state agency activities or between the State and the Federal Govern-
ment.

6. There is inadequate knowledge of the amount of radiation in the
environment and this knowledge is essential for the orderly develop-
ment of a radiological health program.

7. The State does not have adequate laboratory facilities or enough
trained personnel for conducting the type of radiation program which
will be necessary in California.

(8)



RECOMMENDATIONS

Proposed legislation follows which will establish a Co-ordinator of
Atomie Energy Development and Radiation Protection, and which will
establish the other necessary administrative structure within the State
Government to meet the problems discussed in this report.

A proposed resolution follows which requests that the U. S. Congress
enact an amendment to the Atomic Energy Aect of 1954 to clarify the
relationships between the state and federal government with regard to
the protection of the public health and safety from radiation hazards
incident to the possession or use of materials or facilities regulated by
the Atomic Energy Commission.

(9)



PROPOSED LEGISLATION

CALIFORNIA LEGISLATURE, 1959 REGULAR (GENERAL) SESSION

ASSEMBLY BILL No. 1403

Introduced by Messrs. Johnson, Rumford, Hanna, Mulford, Bruce F.
Allen, George E. Brown, Chapel, Francis, Grant, Rees, and Thelin

February 16. 1959

REFERRED TO COMMITTEE ON PUBLIC HEALTH

An act to add Chapter 7.5 (commencing at Section 25700)
to Dwvision 20 of the Health and Safety Code, relating to
atomic cneryy development and radiuiion protection.

The people of the State of C'alifornia do enact as follows:

1 Section 1. Chapter 7.5 (eommencing at Section 25700)
2 1s added to Division 20 of the Health and Safety Code, to
g read:

4

5 CuAPTER 7.5. AroMic ENERGY DEVELOPMENT AND

6 RADIATION PROTECTION

7

] Article 1. Short Title

9

10 25700. This chapter may be cited and shall be known as

11 the Califonria Atomic Energy Development and Radiation
12 Protection Law.

LEGISLATIVE COUNSEL’S DIGEST

A, B, 1403 as mtroduced, Johuson (IPub. H.). Atomie energy development and
radiation protection

Adds Ch., 7.5 (commencing at Sec. 25700), Div. 20, H. & 8 (.

Establishes 1 the Ofhee of the Governor the position of Co-ordinator of Ateinic
Eneirgy Development and Radmtion Protection for the purpose of co-ordmnating the
activities of state agencies relating to atomie energy development and radiation pro-
tection

Creates a Depattmental Co-ordinating Committee on Atomie Energy Develop-
ment and Ruadiation Protection to assict the co-ordinator

Establhiches an Advisory Counal on Atome Fnergy Development and Radiation
D’rotection te he appointed by the Governor to advise him on matters relatne to
atomie energy development and radiation protection

Makes 1t unlawful to manufacture, construct. produce, transfer, acquire, u<e, or
possess any materials or fucilities for which a permit or license 1s rejqured by the
Federal Atomic Energy Act of 1954 without first obtaiming such a pernut or license

Requires any person possessing a source of radiation to register with the Depart-
ment of Pubhe Health.

(10)
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ATOMIC DEVELOPMENT AND RADIATION I'ROTLCTION 11
Article 2. Declaration of Policy

23710  The Legislature finds and declares that the peace-
tune uses of atomic energy and radiation can be instrumental
in improving the health, welfare and economic productivity
of the people of the State of California if properly utilized.
and may be hazardous to the health and safety of the public
if carelessly or exeessively emploved Tt is therefore declared
10 be the policy of the State to:

{a) Encourage the constructive development of industries
produeing or utilizing atomic enerey and radiation and to
eliminate unnecessary exposure of the public to ionizing
radiation,

(b) Have state avencies retain their traditional jurisdie-
tions wherever possible.

{e¢) Tlave various departments and agcencies of the State
which are concerned with atomic encrey and radiation and its
various applications develop programs designed to protect the
people of the State from unnecessary exposure to radiation.

(d) Assure the co-ordination of the programs of the state
agencies and the laws, rules and regulations incident thereto
and to insure the co-ordination of {hese activities with the
development and regulatory activities of local agencies, other
states and the Government of the United States, mncluding the
Atomic BEnergy Commission.

(e) Keep the publie, lakor, industry. and all other legiti-
mate interests as eompletely informed as possible on all
matters relating to peacetime atomic energy and radiation
development and eontrol in this State

Article 3 Definitions
25720. ‘“Atomic energy’’ means all forms of energy re-
leased in the course of nuclear transformation

25721 ‘‘Radiation’” means any or all of the following
forms of ionizineg radiation: gamma rays, X-rays. alpha and
heta particles, high-speed electrons. neutrons, protons, and
other atomic or nuclear particles or rayvs, but does not include
sound or radio waves. or visible, infrared, or ultraviolet light.

Article 4. Co-ordinator of Atomic Energy
Development, and Radiation Protection

25730 There is in the Office of the Governor the position
of Co-ordinator of Atomic Energy Development and Radiation
Protection who shall be appointed by, and serve at the pleasure
of. the Qovernor. The co-ordinator may appoint such elerical
and seerctarial employees as are necessary to perform his
duties and may fix their salaries. subject to the approval of
the Director of Finance. The eo-ordinator and his staft shall
he lnown as the Office of Atomic Energy Development and
Radiation Protection. The compensation of the co-ordinator
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shall be fixed by the Director of Finance He shall be a full-
time officer and shall serve as advisor to the Governor with
respect to the development of atomic energv and radiation
protection in the State.

25731. The co-ordinator shall perform the liaison function
between the State and the Federal Government, including the
United States Atomic Energy Commission, and between this
State and other states in matters pertaining to atomic energy
development and radiation protection.

25732. The co-ordinator shall co-ordinate the programs,
and rules and regulations of the several departments and
agencies of the State relating to atomic energy development
and radiation protection, and shall so far as may be prac-
ticable co-ordinate the studies conducted and the recommenda-
tions and proposals made in this State on these subjects with
like activities in other states and by the Federal Government
and with the policies and regulations of the United States
Atomic Energy Commission.

25733. No state department or other state agency shall
adopt, amend or repeal any rule or regulation, except emer-
gency rules or regulations, relating to atomic energy develop-
ment or radiation protection unless and until the proposed
rule or regulation, or amendment thereto, or repeal thereof,
has been first submitted to the co-ordinator for such comments,
recommendations, or suggestions he may deem necessary or
desirable with respect thereto.

25734. No rule or regulation applying to atomic energy
development or radiation protection or amendment thereto
or repeal thereof which any state agency may propose to adopt,
unless it be an emergency regulation, shall be noticed under
the provisions of Section 11423 of the Government Code prior
to 30 days after it has been submitted to the co-ordinator.

25735. The co-ordinator may when he deems necessary or
appropriate recommend to any state department or other state
agency the adoption, amendment, or repeal of rules and regu-
lations relating to atomic energy development and radiation
protection.

25736. The co-ordinator shall keep the Governor and the
various interested state departments and agencies informed
of private and public activities affecting the peacetime uses
of atomie energy and radiation and shall enlist their co-
operation in protecting the health, safety and general welfare
of the people of the State.

25737. The co-ordinator shall disseminate to the public
factual data and information and interpretations thereof
concerning atomic energy development and the uses of radia-
tion in the State with the view to providing a reliable source
of accurate information relating to the benefits and hazards
of such development and uses.

25738. The co-ordinator shall submit a report to the Gov-
ernor and the Legislature not later than 10 calendar days
following the commencement of each regular session of the
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Legislature recommending such action or legislation as he
deenms necessary or desirable, and shall submit his first report
to the Giovernor and to the Legislature at the 1961 Regular
Session, including but not limited to information on:

(a) The environmental monitoring and surveillance pro-
gram of the State relating to radiation.

(b) The adequaey of the radiological laboratory facilities
of the State necessary for discharging the duties and perform-
ing the service required by state agencies, whether or not
there should be a centrally located laboratory facility to serv-
ice all state agencies, and if so where it should be located
administratively, or whether it would he feasible for the
State to contract with private organizations for any needed
technieal laboratory work.

(¢) The need for personnel trained in varions aspects of
radiological safety and a recommended program for meeting
this need.

(d) A recommended program for the inspection of sources
of radiation within the State.

25739. The co-ordinator may consult with and seek the ad-
vice of technically qualified persons within and without the
State to advise on matters relating to atomic energy and radi-
ation protection.

Article 5. Departmental Co-ordinating Committee

25750. There 15 in the State Government the Departmental
Co-ordinating Committee on Atomie Energy Development and
Radiation Protection which shall consist of the Co-ordinator
of Atomiec Energy Development and Radiation Protection as
chairman and the heads of the following state departments
and agencies, or the individuals designated by the heads of
such departments or agencies to represent them: the Depart-
ment of Public Health, the Department of Industrial Rela-
tions, the Department of Water Resources. the Department of
Natural Resources, the Department of Fish and Game, the
State Water Pollution Control Board, the California Disaster
Office, the Attorney General, the Department of Agriculture,
the Department of Public Works, the Department of Educa-
tion, the Department of Finance, the University of California,
the Public Utilities Commission, and such other state depart-
ments or agencies as the Governor may select.

25751. Meetings of the committee shall be held as called
by the co-ordinator or upon request of four or more of the
members.

25752. The committee shall assist in the co-ordination and
deveiopment of the programs and activities of the various state
departments and agencies in matters pertaining to atomic
energy development and radiation protection and shall report
thereon to the Governor from time to time or upon his request.
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Article 6 Advisory Counel

25760, There s in the State Government an Advisory
Council on Atomie Energy Development and Radiation Pro-
tection, consisting of the Co-ordinator of Atomic Energy De-
velopment and Rachation DProtection and nine members ap-
pointed by the Governor. One member shall be appointed from
each of the followmmg fields- industry. labor. medicine, ednca-
tion, seience and technology, agriculture. insurance. city gov-
ernment, and county government

25761. Members of the counecil shall he appointed for terms
of two years and shall hold office until the appointment of
their successors The chairman shall be selected by the Gover-
nor, and the co-ordinator shall act as seeretary to the council

25762. DMembers of the council shall receive no compensa-
tion but shall be allowed their actual necesvary traveling ex-
penses mneurred in the discharge of their duties

253763. The council shall meet at least twice each vear at
the call of the Governor.

25764. The couneil shall advise and make recommendations
to the Governor relating to atomie energy development and
radiation protection.

Article 7. Permits and Licenses Reyunred

25770, It is unlawful for any person to mannfacture, con-
struct. produce, transfer, acquire, use, or possess any of the
materials or facilities for which a permit or heense is required
under the provisions of the Atomic Energy Act of 1954 (Pub-
lic Law 85-256) unless he shall have first obtained such permit
or license. Violation of this section is a misdemeanor.

25771. The Department of Public Health shall keep cur-
rent information on the permits or licenses issued by the
TUnited States Atomic Energy Commission in the State and
shall transmit such information to the Co-ordinator of Atomie
Energy Development and Radiation Protection and upon re-
quest to any state department or agency or member of the
publie.

Article 8 Registration of Sources of Radiation

25780. Any person possessing a source of radiation shall
register with the Department of Public Health pursuant to
rules and regulations which shall be promulgated by the Board
of Public Health and shall give such information relating to
such source of radiation as shall be required by such rules and
regulations on forms to he preseribed by the Board of Public
Health and furnished by the department. Violation of this
section is a misdemeanor.
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25781. The information obtained by registrations under
Nection 23780 shall be transmitted by the department to the
Co-ordinator of Atomic Energy Development and Radiation
Protection and upon request to any state department or
ageney or member of the public.

()
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CALIFORNIA LEGISLATURE, 1959 REGULAR (GENERAL) SESSION

ASSEMBLY BILL No. 1404

Introduced by Messrs. Johnson, Rumford, Hanna, Mulford, Bruce F.
Allen, George E. Brown, Chapel, Francis, Grant, Rees, and Thelin

February 16, 1959

REFERRED TO COMMITTEE ON GOVERNMENTAL EFFICIENCY AND ECONOMY

An act making an appropriation for support of the Office of
Atomic Energy Development and Radiation Protection.

The people of the State of California do enact as follows:

Secriox 1. The sum of ________ dollars ($________ ) is
hereby appropriated out of the General Fund for support of
the Office of Atomic Energy Development and Radiation Pro-
tection during the 1959-1960 Fiscal Year.

> GO DD =

LEGISLATIVE COUNSEL'S DIGEST
A. B. 1404 as introduced, Johnson (G. E. & E ). Appropriation for support of
Office of Atomic Energy Development and Radiation Protection.
Appropriates a blank amount of money from the General Fund for the support of
the Office of Atomie Energy Development and Radiation Protection during the
1959-19G0 Fiscal Year.
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CALIFORNIA LEGISLATURE, 1959 REGULAR (GENERAL) SESSION

Assembly Joint Resolution No. 15

Introduced by Messrs. Johnson, Rumford, Hanna, Mulford, Bruce F.
Allen, George E. Brown, Chapel, Francis, Grant, Rees, and Thelin

February 12, 1959

REFERRED TO COMMITTLE ON RULLS

OO T WD~

A

Assembly Joint Resolution No. 15—Relative to atomic cnergy
and radiation protection.

WHhEREAS, California is a large user of atomic energy and
radioactive materials in industry, medicine, agriculture, and
research; and

WHEREAS. Radiation, if improperly used, presents a poten-
tial hazard to the health and safety of the people of this State;
and

‘WHEREAS, Since the enactment of the Atomic Energy Act of
1954 by the Federal Government there has been a considerable
amount of uncertainty as to the effects of that act upon the
State’s traditional responsibilities in the field of health and
safety; and

WiEkrcas, There exists a questionable area of state jurisdie-
tion recarding facilities and materials licensed by the Umited
States \tomic Energy Commission which are potentially dan-
gercus to the health and safety of human bemgs, and

WriEREAs, While the Atomic Energy Commission has indi-
cated upon many oceasions 1ts desire to co-operate with the
states and its desire for state assistance in inspection and
enforcement, neither Congress nor the commission has clari-
fied the relationship between the Federal Government, includ-
ing the Atomic Energy Commission, and the states in this
regard ; now, therefore. be it

Resolved by the dssembly and Senate of the State of Cali-
forma, jowntly, That the Legislature of the State of California
respectfully memorializes the Coneress of the United States to

LEGISLATIVE COUNSEIL'S DIGERT

IR 15 as mntroduced, Johinson (RIs ) AMonne Foergy Aol o 1951

Memonahizes Congress to enact legislation to clariy the qurisdiction ol o Sate
with regard to the protection of the health and satety ot the pubhic from radimtion

hazatds

meculent to the possession o1 use ot facthties aned materals heensed by the

Atomiec Energ)y Commission under the provision of the .Atomic Energy Act of 1954,
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enaet an amendment to the Atomie Enerey Act of 1954 which
will ¢larify the jurisdiction of a <tate with regard to the pro-
tection of the health and safety of the publie from radiation
hazards incident to the poussession ovr uge of those facilities and
materials hieensed by the Aomie Energy Commission under
the provisions of the Atomic Enerzv Act of 1954; and be it
further

Resolved, That the Chief Clerk of the Assembly he hereby
directed to transmit copies of this resolution to the President
and Viece President of the United States. to the Speaker of the
House of Representatives, and to each Senator and Representa-
tive from California in the Coungress of the United States.

O



INTRODUCTION

The Subcommittee on Air DPollution and Radiation Protection was
appointed following adjournment ot the 1957 General Session in accord-
ance with the provisions of House Resolution No. 219, Tt was directed
to study atomic energy and radiation usage in California. the problems
relating to radiation protection and control, and to recommend legis-
Jation which might be nceded in the interests of public health and
safety.!

The subcommittee, prior to holding its first publie hearing. studied
the results of the work that has been done during the past years, the
legislation which has been introduecd during the previous legislative
sessions, the laws which have heen adopted by other states, and the
model acts recommended by such groups as the Couneil of State Govern-
ments, the National Committee on Radiation Protection, and the Amer-
ican Publie TTealth Association,

The first formal hearing was held by the subcommittee on February
25. 1938, in Los Anweles. The subject matter of this hearing was con-
fined to a discussion of the existing legal authority and responsibility
of various governmental ageneies within California which are concerned
with the control of radioactive material and a review of their activities
in radiation control and regulation The committee heard testimony
from representatives of fedeval, state and local government agencies
with a coneern in the field of radiation protection.

The <econd hearing was held on June 9 and 10, 1958, in San Fran-
¢isco The eommittee heard testimony from radiation experts, from
representatives of industry. the medical and dental professions, and the
publi¢ on the nature and extent of the health problems posed by the
mereasing uses of radiation, the role the State should assume 1 deter-
mining, preventine, and controlling radiation hazards, and the need
tor a program to monitor and assess levels of radioactivity in the en-
vironment

At its third and final hearing held in Los Angeles on October 27,
1958, the subcommittee heard additional recommendations as to the
type of legislation which should be enacted in California

During the month of Marceh., 1958, the level of radivactivity in the
rainfall in the San Francisco Bay area increased far above the
“pormal.”’ During and after that period, the committee received many
inquiries about this inerease. and ahout the possibility of radioactivity
in drinking water and foodstutfs This incident illustrated the need
to analyze and survey the state’s facilities for the surveillance of radio-
activity A meeting of the subcommittee members with representatives
of the State Department of Public Ifealth. Department of Finance, the
University of California. and the Leuislative Analyst was held in Sae-
ramento on April 8. 1938, Tt was decided that $13 800 wounld he made
1 The subject of air pollution and the work that the e mmittee has done 1n that regard

18 covered 1n a scparate report Assembly Interim Committee on Public Health,

Subcommittee on A Pollution and Radiation 1Motection Vol 9 No 17, Maich,
T95%

(19)



20 ATOMIC DEVELOPMENT AND RADIATION PROTECTION

available immediately from the Governor’s Emergeney Fund to enable
the State Department of Public Health to hire a radiological physicist
to appraise the monitoring program and to recommend the type pro-
egram which should be eonducted in this State.

In order to supplement this report, a second report containing some
much needed background information on radiation and the atomic
energy industry is being submitted under separate cover.2 This second
report, prepared for the committee by the Bureau of Public Adminis-
tration, University of California, presents information on the basie
concepts of nuclear physics and engineering needed for an understand-
ing of the atomic energy industry, describes nuclear industries and the
common uses of nuclear energy, describes the types of legislation
adopted by other states to meet the problems posed by this new indus-
try, and discusses various criteria for state legislation and regulation.

Following the public hearings, the subcommittee held several infor-
mal meetings to review the many recommendations made to it during
the interim. The legislation proposed by the committee as a result of its
study, is contained in this report.

2 Assembly Interim Committee on Public Health, Subcommittee on Air Pollution and
Radiation Protection, Volume 9, Number 15, February, 1959



NATURE OF THE PROBLEM

WHAT IS RADIATION

An appraisal of California’s need for radiation protection and control
legislation requires a brief discussion of the nature of radiation, its
sources, its uses and its effects.

There has always been radiation in our environment: cosmic radia-
tion, the high energy rays which bombard the earth from outer space,
and naturally occuring radioactive elements such as radium and thor-
ium in the earth, in food and water, and within living plants and ani-
mals. Man is now and has always been exposed to this continuous and
unavoidable ‘‘background’’ radiation.

Additional manmade sources of radiation have significantly increased
man’s total exposure to radiation. Manmade sources (excluding envi-
ronmental contamination) include the X-rays and radioactive materials
used in medicine, industry and research; and other miscellaneous
sourees such as radium watch dials and shoe fitting fluoroscopes. These
affeet only a limited or controlled environment—the doctor’s office or
the industrial plant.

Radioactive contamination of the environment results from nuclear
weapons testing, from accidents involving the dispersion of radio-
activity from waste disposal operations. In the event of a nuclear ex-
plosion or other unusual releasing of radioactive materials, the publie
would be exposed to radiation during the relatively short-term episode
immediately following a nuclear explosion or weapons test. It would
also be exposed to residual radiation, consisting of materials left near
the site of the initial blast or carried to other locations in the form of
fallout. The contamination of air, soil and water with some of the long-
lived radioactive materials, strontium 90 for example, may result in
increased levels of radiation in food, water and dairy produets which
could be hazardous to the public.

Radiation may also be added to the environment through the opera-
tion of atomie reactors, and through the disposal of high level radio-
active wastes, a product of reactor operation. At present, low level
wastes from hospitals, industries, laundries, ete.. are discharged into
public sewers This radiation added to the environment in these ways
is ereating a problem of inereasing magnitude and public health con-
cern

What is this radiation? It cannot. in small amounts. be seen, felt,
tasted or detected without the assistance of technical instruments. Its
description involves the use of highly technical terms, and concepts
of nuclear physies far outside the scope of this report. QOur concern
here is with radiations which have the power to penetrate matter and
create physical changes in the composition of the matter they strike or
pass through. These radiations are commonly called ionizing radiations
because they have the ability to ionize, or alter the state of other atoms.®

8 “Radiation” as used throughout this report refers to ionizing radiation.
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The National Academy of Science defines radioactive materials as
““those naturally occuring substances such as radium, or those man-
produced atoms resulting from atomie experiments, which are inher-
ently unstable. Instead of remaining unchanged like ordinary atoms of
familiar substances * = * the atoms of these radioactive substances * ™ *
disintegrate.”” *

When such a substance disintegrates, it emits penetrating rayvs or
radiations which possess the property of changing the chemistry of liv-
ing matter hy producing ionization or physical change

Most naturally occurring elements are stable (e.g. gold, oxygen,
iron). Others are not These unstable elements including radium, uran-
inm and thorium, are referred to as naturally occurring radioactive
materials In addition to the naturally oceurring radioactive materials,
normally stable elements or isotepes may be made radioactive by arti-
ficial means. Radiation, in the form of gamma rays, alpha or heta rays
or particles. is produced in this way by particle accelerators, ¢y clotrons,
nuclear reactors, ete.®

APPLICATIONS OF RADIATION AND ATOMIC ENERGY

There is hardly an industry today which does not use radioactive
materials for research or process control. These materials are used to
cuage the thickness and density and to determine the wearing quality
of a wide variety of products (such as rubber, metal, plastics, glass).
Radioactive isotopes are used by the tobacco industry to control the
quality of cigarettes; by the petroleum industry to locate the dividing
line between two different liquids flowing throngh the <ame pipeline;
by the plastie industry to create new materials.

It has been estimated that. in industry alone, there ave more than
1,100 applications of radioactive materials which save American indus-
try some 500 million dollars per vear. The use of the<e materials is al-
most doubling every vear.’®

The potential of atomic enereoyv as u source of electric power is now
apparent. The Panel on the Tmpact of the Peaceful Tises of Atomic
Energy estimates that ‘<“by 1975, only 15 years after the operation of
the first generation of nuclear power plants, and only ten vears after
the start of an economically sound atomie power industry., atomie
energy may be the source of over 40 million kilowatts of installed elec-

¢+ National Academy of Sciences—National Research Council, The Biological Effects
nf Atonue Radiation, Summar )y Reports Washington, 1956, pp 7-5

5 Zach atom is made up of a nucleus compased of protons and neutrons with amaller
particles called electrons orhbiting around 1t The type of atom 18 determined by
the relative number of these constituent parts (Hydregen has one electron.,
stronttum, 28, radium, S8 and wmanmum, %2 An atem 1s «table or n halance
when the number of protons and the number of electrons is equal A change
solely in the number of neutrnns does not change the chemical character of the
element Atoms with a varving number of neutrons (whether mote or less than
a “normal” atom) are callcd isotope<

The atoms or 180topes of clements may he made radwoartive hy hombarding an

atom with a neutron or proton or other subatomic particles The atom looses its
normal electrical halance and 1n the process of resaining balance, emits radio-
active rays or particles until stahility 18 reached The time 1equired by various
radicoactive substances to achieve stability ot equillbrium varies over a wule
range Some take only seconds, others, mithons of vears For example, thorium C
has a half-life of a minute fracoon of a second, while uranium 136 has a half-
Iife of four and a half billion vears The half-hife 15 that period of time needed
for the radioactive element or 1sotope to decay to nne-half 1ts 1nitial amount of
radioactivity

¢ Congressman Chet Holifield, Committee Hearing, October 27, 1958
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tric capacity, which is cqual to 40 pereent of the present 1. 8. gener-
atme vapacity 77

In agrrenlture, radioactive sotopes are used extensively m researveh
They are used to stdy sorl-plant relations, to frace the life cyeles of
plants and animals. and to stady plant growth and the effect of fertili-
zers. The avariability of radioactive materials has made possible the
more ofticient use of fertilizers, the development of new plant strains,
and blight and pest control. Widespread research is also taking place to
bring about the preservation of food by radiation. Commercial use of
food products immunized from natural deterioration by radiation is
anticipated within five years.

One of the principal areas in which radiation is nsed is medicine.
Tsers in this field melude physicians, hospitals and clinies, medical
schools and medical research tacilities X-rays—perhaps the most tamil-
1ar of the radiation sources—and radioactive isotopes are widely used
for diagnostie, therapeutic and researeh purposes For example, they
are used in the diagnosis and treatment of cancer, leukemia, and dis-
orders of the thyroid eland Tn the laboratory, X-ray s and radioisotopes
provide vital information abont the cause, control and cure of count.
less other discases.

Radiation and Atomic Energy in California

Althoueh it is impossible to know the exact extent of atomie energy
and radiation usage in California, we do know that the number of uses
Is increasing at a rapidly multiplying rate

Tn the last decade California has assumed a leading position in the
atomic energy field. There are wore reactors in California than in any
other state The State DRepartment of Publie 1lealth reported that there
were 32 ATC reactor licenses in California as of January 1. 1959, The
Tiversity of California at Derkeley has one license; General Eleetrie
at Vallecitos has four, Acrojet-General at Ran Ramon, three, Aerojet-
(teneral Nucleonies at San Ramon. 19; (eneral Dynamies Corporation
at San Dieeo, two: while Atomnies International at Canoga Park, the
Naval Post-eraduate School at Monterey and American Radiation and
Standard Sanitary Corporation at Mountain View have one each.$
This does not inelude ARC reactor experiments at Santa Susana and
Livermore, nor the submarine reactors being installed by the Navy
at Mare Tsland. Nor does it include the Department of Defense
reactors which are obtained by presidential decree rather than by AEC
licensure

Two small reactors designed to cenerate electric power are now in
operation in C'alifornia One. at Santa Susana. designed and built by the
Atomie Energy Commission and Atomies International. is operated by
Southern California Edison Cempany. The second, built jointly by
General Electrie and Pacifie Gas and Eleetrie Company, is located at
the (Heneral Electrie Valleeitos Laboratory in Pleasanton. P. (. & E.
plans to have a full-seale commerecial plant in operation by 1962 near
7 The Panel on the Impact of the Peaceful Uses of Atomic Tinergy., Digest of the

Report to Congress, Washington, 1056, p 17
3 These figures do not give an accurate picture of the number of reactors in operation
For example, this is particularly true mn the (ase of Aereojet-General Nacleonies,

1ts 19 licenses are for reactor construction and only three are being built at any
one time.
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Eureka and is reported to have plans for the construction of another
Northern California plant by 1965,

One indreation of California’s leading position in the atomic enerey
industry is a listing in the Buyers Guide in the November, 1958, issuc
of Nucleonics. This guide, which lists the firms throughout the country
engaged in different phases of the industry, indicated that half the
accelerators manufactured in the United States are manufactured in
California ; almost one-half of the firms offering irradiation services by
accelerators are in California; one-third of those which offer reactors
for sale and one-fifth of those manufacturing nuclear power plants are
in California.?

The rate of increase in the uses and applications of radiation and
atomic energy in California is partially shown by the following figures
which indicate the percentage increase in the number of AEC licenses
issued in California during 1958.10

AEC LICENSES IN CALIFORNIA—1958

No. of licenses Percent
Type of licenge 1/1/58 12/31/58 ineyease
Byproduct materials ____ _____________ 474 621 29
Source materials ____________________ s2 278 212
Speaal nuclear materials ___ _________ 32= 45 35*
Overall _ - L _____ 66

* This figure for specfal nucleur material refers to the number of llcense: as of March 31, 1958, percent

wmerease 1s figured from that date

The importance of radiation and atomic energy to California’s con-
tinning economic growth and well-being cannot he overemphasized. In
the opinion of the committee, the state should take whatever steps it
can to encourage further development of and widespread participation
in the peaceful applications of this industry consistent with the health
and safety of the publiec.

THE HEALTH EFFECTS OF RADIATION

The same properties of radiation and radioactive materials which
make them such important tools in medicine, industry and research also
make them potentially hazardous to the individual, the publie and the
environment.

The significance of radiation in terms of its health effects depends
on a complex array of technical considerations outside the scope of
this report. It is sufficient here to indicate a few of these considerations
Different radioactive elements have different effects on different body
cells; for instance, the now familiar Strontium 90, which is chemically
similar to calcium, tends to gravitate or concentrate itself in the bones
as does calcium. Radioactive elements differ from one another on the
basis of their half-life; some exist as a source of radiation for a fraec-
tion of a second, others for millions of years. Rays or particles emitted
from a radioactive material have varying powers of penetration. X-rays
and gamma rays have great powers of penetration. Alpha and beta
particles which do not penetrate any great distance can cause extensive
local damage, especially if they are ingested or inhaled.
® For further discussion, see Report of the Assembly Interim Committee on Publie

Health, Volume ¢, \o 15, p
10 Data prmlded by San Flanqugo Oﬂue of the Atomic Energy Commission.











































































































































































































































































