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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.

(21)
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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.
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Other factors influence the biological effects of radiation exposure.
They include the magnitude and length of the radiation dose, the
amount of body exposed, and the radiation source (internal or exter-
nal). In addition, some body tissues are more sensitive to radiation
than others For example, the gonads, the skin, the eyes, the intestines,
the blood forming tissues in the bone marrow are extremely sensitive.

Factors such as these must be considered whenever and wherever
radiation is used. They must be taken into account by users of radia-
tion in establishing adequate safety measures, in the packaging, han-
dling and storage of radioactive material, and the disposal of radio-
active wastes.

The health effects of radiation may be broken down into two broad
classifications:

1. The somatic effects, e.g., the effects of radiation on persons
directly exposed. The sematie cells receive the injury but the in-
jury is not transmitted from one generation to another.

2. The genctic effects, or the effects that are transmitted from
one generation to another.

Somatic Effects

It is well known that large or excessive doses of radiation are fatal.
On January 1, 1959, a University of Calilornia laboratory technician
emploved at the Los Alamos laboratory, died “‘from the effects of a
massive overdose of radiation while he was preparing part of a pluto-
nium extraction process. = ¥ 7 He was the third employee of the Uni-
versity of California Los Alamos sclentific Jaboratory killed by radia-
tion since 1945.°7 11

We know, too, that large doses of radiation or chronic exposure to
radiation may have permanent pathological effects. Tllnesses may de-
velop after long latent periods Chrone irradiation may, according to
the United Nations Scientific Committee cause leukemia, bone cancer,
malighant tumors, a diminished resistanee to infection, and a shorten-
ing of life span. 12

Dr. John Gofman, Professor of Medical 1’hy sies at the TTuiversity of
California, pomting out the dangers of extremely large amounts of
radiation said, **We know that very large doses of radiation given at
one »itting can be deathly harmiul. There 15 good evidence that very
large doses of radiation evenly spaced ¢an, in a small number of people,
produce such long term complications as cancer and leukemia.’’ 3

Although we are learning more all the time about the somatic effects
of radiation, a great deal remains to be learned about the effects of
very small doses of radiation. Whether there is a **safe’’ or threshold
level below which no somatie damage occurs is much debated. Dr.
Gofman pointed out that we have always been exposed to a certain
level of background radiation and that there is *‘no valid evidence
based upon scientific observation to prove that natural sourees of radia-
tion have produced mjury to man.”’ !

U Sun Mrancisco Chrontede, Januarv 23, 1954

2 United Natwons, General Assembly, Repoal of the Ualed Nations Screntific (Com-
nmittee un the Fieols of Vome, Ruadettion, Ofticial Recordg Thirteenth Sesswon,
Supplement No 17 (A/8835), New Yurk, 1858, p 6

14 Committee Hearing, June 9, 1958

14 Ibid.
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One of the problems in the scientific evaluation of very low levels of
radiation stems from a lack of adequate medical statistics In the
opinion of Dr. Albert W. Bellamy, Chairman of the Department of Bio-
physies, U.C.L.A : “We have not yet lived long enough at the level
of radiation we are talking about to have the data. In another 20, 40,
50 or 60 years, we can say whether, and to what extent, these very low
levels present a measurable hazard.”’ 15

With regard to low level radiation however, the United Nations
Secientific Committee has stated that ‘‘as the dose of radiation is re-
duced below the amounts giving rise to acute funectional or morph-
ological alterations, the reactions of the organism become more difficult
to detect immediately and the effects may be progressively delayed in
time. Thresholds are not easily revealed under these conditions; in
fact, for some of the most delayed phenomena, it is uncertain whether
they exist.

“Tt is a very characteristic feature of radiation injury that
delayed reactions may occur many months or years following
exposure The morphological and functional alterations which
occur during the long periods of latency are poorly understood.
It has been shown that even after such periods acute manifesta-
tions of somatic effects may develop. * * *

*‘Small doses of radiation given repeatedly can have a cumula-
tive effect in those cases in which the processes of recovery and
compensation are limited. ¥ * * 77

The United Nations Committee concluded that there is need for
caution in the use of radiation until such time as there is a better
understanding of the somatic effects of radiation.

‘“At the present time, due to the fact that threshold doses for
the delayed somatic effects of radiation are not exactly known. it
must be recognized that the exposure of human populations to
inereasing levels of ionizing radiation may cause considerable
and widespread somatic damage.’’ 18

Genetic Effects

It is generally agreed among scientists that any amount of radia-
tion is harmful from a genetic or hereditary standpoint. Genes, which
are found in every eell in the human body and which are transmitted
from parent to child, determine an individual’s physical characteristies.
Every so often a gene changes or ‘‘mutates’ causing a change in the
organism. One cause of such mutations, the vast majority of which are
harmful, is radiation—whether naturally occurring or man-made. If
the radiation affects an ordinary body cell, the change is restricted to
the individual receiving the radiation If, however, it reaches the repro-
ductive organs the resulting mutation may be passed on to suceeeding
generations. The National Acvademy of Scicnces reports that ** Although
there are many uncertainties about detals and certain numerical
values, there s complete agreement among geneticists concerning a
number of hasie facts 77 These tacts may be summarized as follows -

B Committee Heanngs October 27, 195X
B Umted Nations, Genetal Assembly, Repont of the United Nations Scientific Cont-

nuttee on the Effects of Atomic Radiwetion, Official Records. Thirteenth Session,
Supplement No. 17 (A/3838), New York, 1958, p. 7.
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(1) Radiations cause mutations

(21 Practically all radiation-induced mutations which have
effects large enough to be detected are harmiul

“(3) Any radiation dose, however small, can mduee some mu-
tations  There s no wminium amount of radiation dose which
must be crceeded before any harmful nutations occur.

‘“(4) Every generation of living things acquires some muta-
tions from natural causes (background radiation and also heat
and certain chemicals). These are called *spontaneous mutations,’
and are also nearly all harmful.

‘“(5) Additional radiation over and above the 1irreducible back-
ground produces additional mutations over and above the spon-
taneous mutations, To the best of our present knowledge, if we
mecrease the radiation that reaches the reproductive glands by X
percent, the number of mutations eaused by radiation will also
be increased by X percent.

““The total dose of radiation received by a person over his re-
productive lifetime is what counts. The genetic damage done by
radiation 1s cumulative.

**(6) From the above five statements a very mmportant conclu-
sion results. It has sometimes been thought that here may be a
rate (say, so much per week), at which a person can receive
radiation with reasonable safety as regards certam types of direct
damage to his own person. But the concept of a safe rate of
radiation simply does not make sense if one is concerned with
genetic damage to future generations. What counts, from the
point of view of genetic damage, 15 not the rate; it is the total
accumulated dose to the reproductive cells of the mdividual
from the beginning of his life up to the time the child is con-
ceived.”’ 17

Professor Curt Stern, geneticist, University of California, com-
mented on the absenee of a *‘threshold’ or tolerance level:

It you receive a very small amount of radiation yvou get the
same kind of hereditary changes as with a larger amount. The
danger changes in direet proportion with the amount of radia-
tion, There 1s no tolerance in even the smallest doses; that
radiation we get from natural background produces mutations,
any added radiation produces added mutations. * * * The same
effect is produced whether a certain amount of radiation is re-
ceived in a short time or whether it is a diluted amount spaced over
a long time. The effect is cumulative.”’

In discussing the effects of radiation on the population, Professor
Stern stated that '*At present we get three to four roentgen units
from natural background radiation and about the same amount from
medical exposure, occupational exposure and fallout.”’ 13

In effect then, at the present time we all receive an average of about
seven roentgen units. The National Academy of Sciences has proposed
" The National Academy of Sciences, National Research Council, The Biwslogical

Ejffects of Atomic Radwation, A Report to the Public, Washington, 1958, pp 16-17
18 A roentgen is a unit of measurement for radiation The figures here refer to the

amount of radiation which reaches the gonads or reproductive organs from the
time of conception to age 30.
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that no one should reccive more than 10 roentgen units from concep-
tion to ace 30 Professor Stern veported that the following results
could be expeeted if we were all to reeeive this proposed permissible
dose of 10 roentgen units

01 100,000 ehildren born (assuming the parents of cach of the chil-
dren had recoived the 10 roentgen permissible dose) -

2.000 would be defective for nongenetic reasons.
2.000 would be defective for venetic rea<ons.
33 would bhe defective as a result of the radiation added to
the natural background radiation

ITe indicated that this estimate ‘““may be wrong by a factor of
10 * * * We might have 330 additional mutations rather than 33.”
These added mutations will be passed on to following generations
““You will not be able to put your finger on an individual ease and cav
thiv nnfortinate case is dve to man-made radiation. However, a cer-
taim small fraction of mutations in future generations will he the
result of the radiation added to the environment hy man * * * While
this is not a matfer of individual concern, it is a concern for the hun-
dreds of thonsands of peonle who are born, for the public in general ™’
He coneluded that ““for this reason, the geneticist is in favor of keep-
ing any radiation which is nof necessary for medical or other reasons
as low as possible,’’ 19

Exposure Standards

Tnits of measurement have been developed to deseribe various types
and amounts of radiation ?° T<ing these units of measurement, expo-
sure standards have heen estahlished Tn the 1920°s when knowledge
ot the hazards of radioactive substances hecame apparent, national and
international agencies were established to set standards of exposure
and recommend methods of protection The Tnternational Commission
on Radiologieal Units and Measurement (ICRTY) was first organized in
1925 In this conntry the National Committee on Radiation Protection
(NCRP). made up of leadimg authorities in the radiation field and
under the sponsorship of the National Bureau of Standards, has been
the central souree of scientific information and guidance on the meas-
urement and fixing of standards since it was orcanized in 1929 The
National Bureau of Standards ITandbooks (Nos. 48 through 60) based
on recommendations of the NCRP, set forth recommendations for radia-
tion exposure limite or maximum permissible dose (MPD) in many
areas of radiation usage

More recently the ATC has preseribed safety standards and proce-
dures for its licensees Tn fixing safety levels above which exposure is
1t Committee Hearings, June 4 1958
20 Standard umts of measumrement include the cvre (and small fractions of the curie

—the millicurie, the microcurie, and the micromicrocurie) which measures the
number of 1onizine partficles emitted by a radioactive material, the roentgen
which describes the amount of X-ray and gamma ray radwation exposure as
measured by that amount absorbed bv a given quantity of air; the rad which
measures the amount of any type of radiation absorbed by a certain umt of
material. and the rem or rep which measure radiation 1n terms of the biological
effect of specific types and encrgies of radiation upon ifferent organs, or over
the entire bhody, of man For further dcseription of measurement umts see United
Natinns, General Assembly, Report of the United Nations Seicnbrfic Commitiee

on the Effcets of 4tomic Radiation, Official Records Thirteenth Session, Supple-
ment No 17 (A/383%), New York, 1958, p 5
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prohibited, 1t has been guided in large part by the findings and recom-
mendations of the NCRP.2!

A great deal of confusion has resulted frow the use of the term
‘“‘maxmmum permissable dose’’ in setting standards for radiation ex-
posure. It should be emphasized that the MI’D is not synonymous with
“*safe’” dose. The standards have been set for ‘*the small percentage of
the whole population who may be occupationally exposed. - # #7722

For persons ‘‘outside the controlled areas but who may be exposed to
radiation vrigimating i coutrolled areas’™ the permissible level s some-
what arbitrarly adjusted downward to one-tenth the MPD for radia-
tion workers.”® The standards do not take into consideration the
radiation dose from natural background, medical or dental exposures.
Furthermore the MP’D does contemplate some danger. The permissible
dose “‘envisages the possibility of radiation injury during the lifetime
of the exposed mdividual or in subsequent generations. »* * * [It is
defined as the dose] not expecied to cause appreciable bodily in-
jury to a person at any time during his lifetime.”” It should be pointed
out that ‘*appreciable bodily injury’ means an injury which the *‘aver-
age person would regard as being objectionable and/or competent medi-
cal authorities would regard as being deleterious to health.’’ !

The NCRP did not take into consideration possible genetic damage
when setting standards. ¢ Genetic changes possibly injurious to the race
as a whole in future generations have been considered but they do not
constitute the limiting factor in setting up permissible levels of occupa-
tion exposure. ™

Over the past 25 vears, as the knowledge of radiation effects has

“grown, the MPD reecommended by the NCRP has steadily decreased.

The NCRDP prediets that a ‘*reappraisal of the situation will become

necessary’’ in the near future and predicts that future revisions of

pernissible doses will again be downward.*”

The NCRI’ says its recommendations arce intended to serve as practi-
cal guides simee they are based on presently available information and
cannot be considered as permanent. *‘ Unnecessary exposure 1o radiation
should be avoided at all times.”’

A Public Health Problem

The problem of protecting the worker and the general public against
unnecessary radiation is of utmost importance.

Dr. Frederic M. Kriete, Deputy Director of the State Department of
Publie Ilealth, told the committee that ‘‘one of the most important
problems of public health in the future will be that of proper protection
against the potentially dangerous cffects of ionizing radiation. * * *
The major objective of a publie health program must be the prevention.
reduction, and where possible, the elimination of unnecessary exposure
to harmful ionizine radiation.?$

-t Framplon, Geotpe T, “Radiation Kxposure—The Need for a National Poliey,” Stan-
ford Law Review, Volume 10, Number 1, December, 1057, pp 7-52

2 National Bureau of Stundards, Addendum to Handbooh 59, February, 1957, p

2B Jbid , pp 2and b

2+ National Bureau of Standards, Handbook No 39, pp 26-27

sId., p 79

= Committee Hearings, October 27, 1958
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Dr. David E. Price, U. S. Public Health Service, pointed out the
uniqueness of the radiation problem which demands immediate steps to
insure the minimization of radiation exposure.

‘‘Past experience in public health has taught us that a problem
usually becomes rather serious before people band together to deal
with it. Only when a considerable amount of disease could be
traced to polluted water did we begin to develop sewage treatment
and other antipollution measures. Only when motor aceidents had
taken an alarming toll did citizens insist on better roads, safety
devices, and various accident prevention programs.

“In dealing with the health hazards of ionizing radiation, un-
fortunately, this traditional approach cannot promise success. The
effects of ionizing radiation are cumulative and irreversible. They
are subtle and may become apparent only after long delay. If we
wait until there are obvious signs of radiation damage it will be
too late to help the affected population or to decontaminate the
polluted environment successfully. In this situation, prevention
is not merely desirable, it is imperative.”” 27

“David E Price, M D, “Radiation as a Public Health Problem,” Public Health
Reports, Vol. 73, No 3, March, 1058, p 197.



RADIATION PROTECTION AND CONTROL
IN CALIFORNIA

The problem of radiation eontrol and public safety in California is
a concern of many federal, state and local agencies. While the Federal
Government through the Atomic Energy Act of 1954 has a dirvect and
controlling interest 1n several well defined areas of atomic energy, there
are other areas that the Atomic Energy Act does not purport to include.
In some. but not all of these areas, state and local agencies are engaged
in programs which deal with particular aspects of the problem. The
responsibilities and activities of these agencies are reviewed in the fol-
lowing sections.

THE FEDERAL GOVERNMENT

Atomic Energy Commission

Protecting the public from radiation is complicated by the ambig-
uous, dual nature of federal-state authority. The ARC, the principal
regulating agency in the field of atomic energy and radiation, has been
granted extensive authority which it exercises from a detailed licensure
and contro! program. Whether the State can aet in an area of federal
authority is not clear. This questionable area of state jurisdiction lies
in the regulation of radiation sources, byproduct materials and facilities
licensed by the AEC.

It is elear however, that the state can aet in those areas wherve the
AEC has no jurisdiction. It can exercise authority over X-ray and
fluoroscopic machines, nonreactor produced isotopes and naturally oc-
curring radioactive materials, none of which are regulated by the AEC.

The sections below will outline the general areas of federal authority
and the extent of the AEC’s regulatory activities in California.

In 1946, the Atomic Energy Act, the first federal legislation eoncern-
ing atomic energy, was enacted This act provided for the establishment
of the Atomic Energy Commission and reserved to the Federal Govern-
ment the ownership of all fissionable materials and produection facilities
including the enriched materials or special nuclear material and the
bombs, reactors and atomic propelled machines using these materials.
It expressly prohibited their private ownership, production or use.!

In 1954 the present Atomic Energy Act was passed giving increased
impetus to the private use of atomic energy. This present act, although
it still reserves to the Federal Government the technical ownership of
special nuclear materials and facilities for the production of fissionable
materials, does provide for private ownership and operation of utiliza-
1The ARC wasg, however, granted the authority to operate government-owned facili-

ties through private contractors and to encourage research and developmental
activities through contracts and agreements with private persons The AEC also
could permt fissionable materials to be produced by private persons for research
purposes in nongovernment-owned facilities under certain conditions For history
of the Atomic Energy Commission and the Manhattan District Project, see

Frampton, George T, “Radiation Exposure—The Need for a National Policy,”
Stanford Law Review, Volume 10, Number 1, December, 1957
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tion facilities under government regulation Extensive private use and
handling of fissionable material used as Tuel, and of radioactive hy-
produet materials and wastes resulting from sueh use, and private oper-
ation of facilities has Tollowed the passage of this aet

The AEC retains extensive regulatory power over this private de-
velopment, however 1t is authorized to adopt “*a whole scheme of regu-
lation in all phases of the atomic energy industry designed to control
the hazards to employees and to the public from ionizing radiation and
is granted full and complete authority to deal with the radiation haz-
ards under a system of licensing and regulation.”’ ®

Under the provisions of the act. anvone who wants to buy, sell, or
possess materials under the jurisdiction of the commission or who wants
to construct or operate nuclear reactors. must get a license from the
AEC. The AEC is also aunthorized to regulate the activities of private
agencies once they receive their licenses

The Licensing of Materials

The materials over which the ARC has jurisdietion include:

1. Source matcmals which consist of natural uranivm thortum or
any combination thereof and would include the natural ores from
which atomie energy. special nuclear materials or byproduet materials
may be derived.

2 Byproduct materials, which consist of the radioisotopes and fission
products which are produced in nuclear reactors.

3 Special nueclear material consisting of the enriched uranium or
plutonium, more compact and potent sources of energy than the natural
uranium or thorium from whieh they are made. Tt is a fuel material
used in atomic weapons and in nuclear reactors for the production of
energy.

There are two types of AEC licenses—a general license and a specific
license. General licenses are provided for by regulation ; that is, licenses
are available to anvone who meets the terms of the license as published
in the Federal Register, Title 10. The kinds, guantities, and uses of
material (either byproduct or source material) eoming under the gen-
eral license are considered by the AEC to constitute an insignificant
health hazard. Although the individual does not have to file a formal
application for use of these materials, he is expected to comply with
AEC protection standards.

Specific licenses are required of those using larger quantities of
source or hyvproduct material, and for anvone using special nuclear
material.

The AEC requires a very detailed application from anyone obtaining
a specific license. The applieation must include information as to the
quantity. types of material which the applicant desires to possess, a
deseription of lis proposed uses, the qualifications of the applicant and
his staff. including the training and experience which these people have
had relevant to the types of materials and proposed uses that they plan
to make, the kinds of equipment which the applicant has available to
2 Price, Harold L, “The AEC Program for Licensing and Regulation,” National As-

sociation of Manufacturers, Industrial Nuclear Development, Proceedings of a
Conference, sponsored by the Nuclear Energy and Employee Health and Benefits

Committees of the National Assn of Manufacturers and by the National Indus-
t11al Council, May 21-23, 1958, New York, 1958, p. 16.
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insure the safe use of the material. Included also is the requirement
that 1lic applicant deseribe his proposed operating safeiy procedure
and the fape ol training and procedure he requires his employees 1o
undergo and to observe The AKC also requires imformation as to the
applicant’s proposed waste hisposal procedure. ineluding the magni-
tude of the waste and the composition.

A special wasie disposal license (a type of byproduct license) is re-
quired of anyone in the waste disposal business.

Licensing of Facilities

The facilities which require licenses are called ¢ production facilities’’
and ‘‘utilization facilities’’ and include all facilities which produce
special nuclear material or use atomic encrgy in quantities of signifi-
cance to the national defense or security or which may affect the public
health and safety. The AEC issues a specific license for cach facility
upon individual application. The application must include a complete
description of the facility and the materials that will be used in it, an
evaluation of the safety of the proposed facility during normal opera-
tion and an evaluation of possible accidents. Evaluation of possible
accidents must include buth a deseription of means for preventing the
aceidents and information on the consequences of possible accidents.

The AEC notifies the (alifornia State Department of Public Health
and the Division of Industrial Safety of the Department of Industrial
Relations of every source, byproduct material and facility license it
issues within the State In addition, the ATC notifies the State of the
receipt of every application for a facility license and waste disposal
license and requests the applicant to get in touch with the governmental
agency In the arca where he proposes to operate or locate a facility.

Regulation of Licensed Activities

The commission has established basic standards applicable to all
licensees, These standards, among other things, establish minnmum per-
missible radiation dosage levels to which employees and the public ean
be exposed. They require that certain types of surveys be conducted and
that certain tyvpes of personnel monitoring bhe maintained They specify
the kind of caution signs, labels and signals which arve required. They
require the submission of reports to the commission in case of aceidental
releases of radiation, and that certain records be kept of exposures of
employees and the general publie.

Before promulgating a regulation, the commission invites the com-
ment of interested persons and state agencies. In addition, the AEC
has established a 10-man coramittee of state officials to advise it in the
preparation of regulations containing standards for protection against
radiation. California has been represented on that committee by the
Chief of the Division of Tndustrial Safety,

The Regulation and Inspection Program in California

Because California is such a large user of atomic energy and radia-
tion. and because a large proportion of these activities are licensed by
the ARC, it is important to know the extent of the inspectional and
regulatory activities of the Commission in California.

2—L.-3772
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In general the Ticensing program is designed to insnve that users of
materials or operators of facilities ave capable of handling the mafevials
or facilities tor which they seck a lieense and that they have adequate
means to prevent mjury to employees and the publie,

The AEC inspection activities, designed {o insure complianee by
licensees of the safety standards, are a responsibility of the Division of
Inspection. Reactor inspections, which pose technical problems requir-
ing specialized training and experience on the part of the inspector, are
handled by the Washington office of the Division

The greatest number of licenses in California are issued for the use
of byproduct, source and special nuclear materials All inspections of
these licensees are handled by four inspectors in the San Francisco area
office. Their territory encompasses, in addition to California, all of
Nevada, Hawaii and some Pacifie islands.

The AEC reported to the committee that, although its staff is limited
and does not inspect all licensees, the agency has evaluated all licensees
and concentrates its efforts on those representing the greatest potential
hazards. Mr. R. W Snuth, Divector of the Inspection Division in the
San Francisco office, stated that the office concentrates its inspections
on the ‘‘significant or major operations. * * * We <chedule our inspec-
tions on the basis of need. I will grant that we cannot catch every
shipment. However, our basic concern is to satisfy ourselves that the
procedures laid down by the licensee appear to be adequate, and from
the knowledge of the licensee, we have reason to helieve that he will
follow these procedures <afely. Of course, this does not preclude acci-
dents from happening.’’ Mr. Smith added that, ‘‘in the event of an
accident, licensees are required to notify our office iinmediately, * * *
We would then come into the picture to take whatever steps might be
appropriate to confine the hazard ’’3

Anvone using byproduet or source materials under the provisions of
the general license is expected to comply with AEC safety standards.
In practice, however, the AEC does not exercise regulatory control over
these users sinee they do not, in the opinion of the AREC, constitute a
significant health hazard. Although the commission does have the right
to inspect the licensees, it does not do so Tt does not know who the
licensees all are or where they are located *

The AEC can apply three types of penalties, There is the administra-
tive penalty of license revocation or snspension Second, a violation of
the regulations or of the licensing and regulatory requirements in the
Atomie Energy Act is a criminal offense. Third, the AEC can secure
injunective relief to enjoin threatened violations of the act. The AEC
has never used the latter fwo methods, but has on occasion used the
administrative remedies of license suspension or revocation.

In connection with the AEC’s inspection process. it has been its
practice to invite state representatives to accompany its inspectors
whenever they go into a facility of one of their licensees. This has been
helpful to hoth the commission and the State The AEC reported to the
committee in February, 1958, however, that, at that time, no representa-
tives of the State were going on these inspections sinece the AEC was
not clear who in the State should be invited.

3 Committee Hearings, February 25, 1958
4 Interview with R. W, Smith, January 28, 1959.
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‘““We are presently waiting word from the State as to whom the
single point of contact will be; until we receive that we have felt it is
inadvisable for the commission to try to determine which of the various
state agencies should come along with us.’’

Federal-State Relations ©

Since the enactment of the Atomie Energv Act of 1954, there has
been a considerable amount of uncertainty as to its effect on the State’s
traditional responsibilities in health and safety matters. The question-
able area of state jurisdiction is with regard to those radiation sources
and materials licensed by the AEC Although the AEC has indicated
on many occasions its desire to co-operate with the states and while it
appears to welcome state assistance in inspection and enforcement,
neither Congress nor the commission has clarified the relationship be-
tween the AEC and the states in this regard.

The AEC proposed an amendment to the 1954 act to resolve some of
the unanswered questions. The proposal, sent by the commission to the
Joint Congressional Committee on Atomic Energv in the summer of
1957, is still under study.”

The Joint Federal-State Action Committee in their December, 1957,
report to the President stated that ‘““the * * * committee agrees that a
greater share of the responsibility for the promotion and regulation of
the peacetime uses of atomic energy, particularly in the fields of health
and safetyv, should be vested in the state government.”’

The committee also urged that the AEC act be amended to, among
other things, ‘“include a specific statement recognizing the power of the
states to adopt, inspeet against, and enforee standards, not in conflict
with those adopted by the Federal Government, for the proteetion of
the public health and safety.”” It is their proposal. ‘‘That the Atomie
Energy Act of 1954 be amended in several respects to clarify the roles
of the Federal and State Governments to make possible the assumption
of oreater responsibilities by the states in the future promotion and
regulation of the peacetime uses of atomie energy, and that the states
make such changes in their laws, regulations, and organization as neces-
saryv to assume increased responsibility.”’ S

The problem of federal vs. state responsibility was deseribed as fol-
lows by Albert W. Harris, Jr., Deputy Attorney General of the State
of California.

““Tt seems enrious to suggest that a state has no authority over
the disposal of radioactive wastes in the sea involving effects with
respect to health on the shores of the state and associated effects on
wildlife. Similarly, it is hard to believe that a state is without con-
trol over the proposed storage of wastes in an abondoned mine
shaft within its territorial limits. a plan proposed near the San

5 Committee Hearings, February 25, 1958

¢ For additional discussion of federal-state relations and responsibilities 1n radiation
protection and control see Frampton, George T, “Radation Exposure—The Need
for a National Policy,” Stanford Law Reriew, Volume 10, Number 1, December,
1957, and Dawvid B Cavers, ‘“Legislative Readjustments 1in Federal and State
Regulatory Powers Over Atomic Energy. Califorma Law Review, March, 1958,
Vol 46, No 1, School of Law, University of California, Betkeley, pp. 22-39

7 8ce Appendix I for copy of proposed amendment

8The Joint Federal-State Action Committee, Report to the President of the T nited
States and to the Chairman of the Governors' Conference, Progress Report No 1,
U. 8, Government Printing Office, Washington, D. C, December, 1957, pp. 9-10.
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Francisco Bay area. Yet under the Atomic Energy Act of 1954
serious questions of state jurisdiction are presented. By that act
the AEC was authorized to impose health and safety standards on
licensees, and such regulations have been issued Nowbere in the
act is there any indication of the role of the states. This, of course,
has raised many questions: Is there anyv constitutional basis for
this exercise of federal power? Has the Federal Government ‘oe-
cupied the field"? Or part of the field, and, 1f so. what part? Or
have the states concurrent jurisdiction to regulate?’’?

Even though the question of State v. Federal Awthority remains un-
answered for the present, the AEC has told this committee that “‘a
great deal can and should be done by the State now.’” Mr. Robert
Lowenstein, Office of the Legal Couneil, AEC, added that the AEC
would favor state legislation which would “*direct the attention of state
officials to the problems of the atomic energy age. which would establish
a co-ordimator who could serve as a point of contaet for the ARC, and
which would establish machinery to help achieve consistency between
federal and state programs for the control of radiation hazards.’’ 10

Further, it is important to emphasize again the importance of those
sources of radiation which the Atomic Energy Act does not purport to
cover. It has been estimated that ‘‘these sources account for a much
greater percentage of the total exposure to ionizing radiation in the
country than AEC licensed sources—perhaps greater than 20 to 1 °° 11
These sources of radiation, presenting a potential hazard to the publie
health which is purely local in nature, are a clear responsibility of the
state or local government.

The U. S. Public Health Service

The major funetion of the 1i. 8. Public Health Service, U. 8 Depart-
ment of Health, Education and Welfare is to: (1) provide research,
financial and technical assistance to the states; (2) conduet and en-
courage the conduct by others of research into the causes, diagnosis,
treatment, control and prevention of diseases; (3) advise states in
matters relating to the preservation and improvement of public health,

Its function is to ‘‘back up’’ the states in their public health pro-
grams—not to assume direct operating responsibility for such pro-
grams,

The Division of Radiological Health, formed m 1956, began opera-
tion on July 1. 1958, fo provide technical consultation, information,
and other special services to assist states in developing legislation and
regulations in radiological health A research branch is giving primary
consideration to long-term epidemiological studies and particularly to
low-level radiation exposure. A training branch administers and de-
velops a national training program to help meet the need for health
personnel.

® Albert W. Hatts, Ji1, *State Regulation of Hazards CGiowing Out ol the Use of
Atomue Energy,” Californic Law Rcvicw, March, 1958, Vol 46, No 1, School of
Law, Unnersity ot California, Berkeley, pp 85-u

W Committee Hearings, February 25, 1958

It Harold I, Price, “The AEC Program for Licensing il Regulation,” Procecdings of
a Conference, sponsored by the Nuclear Eneigy and 12mployee Health and Bene-
fits Committees of the National Association of Manufacturers and by the National
Industrial Council, May 21-23, 1958, New York, 1958, p. 18.
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The National Tnstifutes of ITealth have made substantial erants to
universitios, colleges and seientifie institutions for researeh o vadi-
obiology The University of California, Stanford University and other
institutions i the State are sharing in these funds.

Training programs, vonsisting of one fo two-week conises in radi-
ological health, 1 the monitormg of water, air and food, in reactor
hazards, and in occupational hazards arc offered to state and local
public health personnel at the Robert A. Taft Sanitary Engineering
Center in Cincinnati, Ohio, and occasionally at universities in other
parts of the eountry. In July and August, 1958, for example, the serv-
ice conducted three two-weck courses at the University of California
campus in Berkeley for personnel from the 11 western states, Alaska
and Hawaii.

The Public Ilealth Service provides technical consultation on special
problems to the states However, the Public Health Service informed
the State Department of Publie ITealth on May 7, 1958, that it did not
have any specialist in California. or close to California. who could
spend full time assisting the department develop a radiological health
program, nor did it have a technical consultant who could be assigned
to the department for assistance in laboratory work, surveillance, ete.
It maintains no laboratory in California or at any point close to Cali-
fornia,

In co-operation with state ageneies, the service is operating air sur-
veillance stations in various parts of the U. 8. to measure air pollut-
ants There are two stations in California operated in co-operation with
the State Department of Public I1lealth which check radioactive air pol-
lutants. This represents sampling only and does not in any sense of the
word provide the detailed information needed for evaluating radiation
activity throuchout the State, nor could any intelligent state action
result from these data alone.

A study, started in April, 1957, to analyze radicactivity in milk,
involves the testing of samples from five areas in the country—the
milksheds serving Salt Lake City, St. Louis, Cineinnati and New York
City and Sacramento. A monthly ome-gallon sample, composed of a
day’s delivery by a group of dairy farms, is collected from each area
for testing. Although the scrvice plans to establish additional sam-
phing points, no move are at present planned for California.!®

The T S, Public Health Service feels that the principle responsi-
bility for radiation hcalth protection, as with public health protection
in general, rests with state and local health agencies. Dr. Leroy E.
Burney, U. S. Surgeon (eneral, has said, *‘the increasing medical and
industrial uses of fissionable materials place this responsibility in the
realm of community health protection, since these major sources of
exposure are the common experiences of life and work, rather than
the extraordinary occasional experiences relating to military opera-
tions.”’

Other Federal Agencies

The many military applications of nuclear energy and the extensive
activity of the Detense Department in the vadiation and atomic energy

- A report on a recent study conducted by Consumets Unlon on the eftects of fallout
on milk may be found in Consumer Reports, Volume 24, Number 3, March, 1954
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field within California are well known. At the present time, there is no
administrative stroctnre to insure co-ordination or ecommunieation he-
tween the Defense Department and the other agencies active m Cali-
fornia

Many other federal agencies are eoncerned to some degree in atomic
energy activities and radiation protection. Included among them are
the following:

1. The Civil Aeronautics Administration, Department of Commerce,
which issues safety standards and civil air regulations relating to the
transportation of explosives and other dangerous materials (Code of
Federal Regulations, Title 14).

2. The Food and Drug Administration has asked for legislative
amendments to the Food. Drug and Cosmetics Act to give it authority
to act in protection of public health and safety with relation to the
use of radiation in the processing of food and drugs.

3. The U. S. Weather Bureau gathers data for understanding the
dyvnamies of natural and man-made radiation in the atmosphere. It is
co-operating with federal and local health departments in their efforts
to monitor and minimize radiation exposure.

4. The Post Office Department regulates the amounts and packaging
of radioactive materials which may be sent by mail.

5. The Interstate Commerce Commission classifies radioactive ma-
terials as ‘*Class D Poison’" and regulates their transportation by
common carriers engaged in interstate commerce (Part 71-78 of Title
49, Code of Federal Reculations.)

6. The U. 8. Coast Guard regulates the transportation of radioactive
materials within 1ts jurisdietion (Title 46, Code of Tederal Regula-
tions.)

Other federal agencies whose activities affect in one way or another
the use of radioactive materials in California should be mentioned
These include the Department of Agrieulture. the Children’s Bureau of
the Social Security Administration which is interested in radiation
effects upon the health of children, the Office of Education, the Depart-
ment of Labor (the Bureau of Employees’ Compensation and the
Bureau of Labor Standards which works with state labor departments
to promote industrial health and safety).1?

THE STATE OF CALIFORNIA
Department of Public Health

The Department of Public Health has received no specific legislative
direetive to conduet a comprehensive radiological health program. How-
ever, the problem of radiation protection is clearly a public health
concern. The department has general responsibility and broad author-
ity under the provisions of the Health and Safety Code to protect the
public health and safety It also has the authority to investigate any
conditions or circumstances which might atfeet the public health.

The department was authorized by the 1955 Legislature to prohibit
any person from disposing of radioactive wastes when it determined
¥ Additbional information on the federal agency responsibilities and activities 1in the

field of radiation protection and contrel may be found in the Report of the Assem-
bly Interim Committee on Public Health, Volume 9, Number 15, Chapter 4
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that such disposal would endanger the lives or health of human beings.?
Although the department has analyzed some samples of sewage to de-
termine radiological content in c¢onnection with this responsibality, the
department feels the present statute is not broad enough to support a
preventative program.

Beyond this, the department has undertaken a limited radiation pro-
gram under the general provisions of the lealth and Safety Code and
in accordance with the State Board of Ilealth statement of July 19,
1957, that, “*It is the policy of the department * * * to assume 1ts
responsibility for the protection of the public against the hazards of
radiation. ~ % * 7V’

The activities discussed below indicate the nature of the existing
program.

Environmental Monitoring

Environmental monitoring, although it has been extremely limited
in scope, has been one of the departments major activities. Routine
monitoring to determine radioactivity n the air is done at two stations
in California—DBerkeley and Los Angeles. Daily samples are taken at
one location i each city. This program was initiated in 1956 by the
U. 5 Publie Health Service in co-operation with the state department.
The samples are collected and tested by the state department to de-
termine the amount of radivcactivity and then are forwarded to the
U. 5. Public Health Service Laboratories for a more accurate analysis
However, it is approximately six weeks before the department receives
an analysis report from the Public Health Service.

Samples of rainfall are collected at the Los Angeles and Berkeley
stations and in San Diego, San Bernardino, Santa Barbara, Fresno,
Sacramento, Santa Rosa, and Redding. These samples arve all analyzed
in the department s Berkeley laboratory. Ramfall collected at Berke-
ley and Los Angeles is also forwarded to the U. S. Public llealth
Service Taboratories for its analysis. The program at Berkeley was
made routine by the state department in February, 1958; the rest of
the state in late fall of 1953.

Since March, 1958, the department has analyzed snow runoff samples
at Soda Springs and snow samples from nine points on major snow
courses. These samples are collected by a number of state, federal,
local and private apencies.

Biyearly checlks of surface water in strcums and rivers is obtained
through a co-operative program involving the Public Health Depart-
ment, the Department of Fish and (Game, the Department of Water
Resources and the Water Dollution Control Boards. Samples from 75
stations 1n the State are analyzed to determne their bacteriological,
chemical, biological and radiological content. Following the Mareh,
1958, fallout incident, the department tested the water in a number of
reservoirs throughout the State. At the present time, checks are oe-
casionally mwade for radiation in domestic water supphes and sewage.
The Public Health Department also analyzes oceasional samples at
the vequest of local health departments and water distriets

Durine periods of bomb testing and fallout, the department obtains
information on radivactivity from a number of sources in the State in-

1 Health and Safety Cude, Secs. 25600-604
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cluding the University of California, California Di<aster Office, the
Los Angeles City and County Iealth Departments, the T. 8. Navy,
and private companies engaged in measurement of radiation, in order
to help it interpret the extent and significance of fallout.

In February, 1958, the department’s monitoring program was de-
scribed by Dr Robert Dyar, State Department of Public Ilealth this
way :

““Our activities in relation to surveillance consist of ovcasional
special surveys when problems are brought to our attention by
the public and by local health agencies, monitoring of air, water
and sewage for limited intervals when potential hazards are known
to be possible, continuous air monitoring in Berkeley and Los
Angeles, consultation on request with a limited number of pros-
pective users of radioactive materials * * * medical investigations
on request of the Atomic Energy Commission of possible injury
or hazards from fallout during the spring weapons testing. There
is no routine observation of major water sheds, of principal waste
disposal systems, no organized departmental system of registration
of users of radioactive materials. * * * no control of the use of
tracer studies beyvond that of the Atomic Energy Commission of
the primary user.?

Since that time the additional monitoring activities described ahove
have heen undertaken by the department Still, the present program
is a minimal one and does not provide enough data for an adequate
evaluation of the exposure of the people of California

The department has been attempting to augment its existing moni-
toring program by establishment of a voluntary program among state
agencies for the pooling of radiation data This program is in the plan-
ning stages now. If it is established, agencies wishing to co-operate will
submit data to the department. The department will summarize and
collate this data and distribute it on a quarterly basis to the partici-
pating agenecies,

In addition a radiological health consultant, employved by the de-
partment in the spring of 1958, has been endeavoring to develop a
co-ordinated program of radiological health protection The program
tentatively proposed by the department includes a detailed program
for environmental monitoring which wonld involve interested state,
federal and local agencies The program would include the continuous
monitoring of air, rain, snow, water sapplies, waste disposal, food, and
medical, industrial and commercial uses of radiation 3

Other Activities

The department reported to the cominittee that it has initiated
meetings with other agencies to effect some of the needed interagency
co-ordination For example. departmental staff members aloneg with
other state and local agency representatives have met with reactor
firms to discuss problems relating fo reactor location, waste disposal,
and the profection of personnel. They have met with waste disposal
companies to resolve questions relatine to the disposal of waste mate-
rials into the ocean.

2 Committee Hearines, February 23, 1958 A
3 See Appendix VI for Department of Public Health proposed monitoring program
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A list of ABRC licensees in California is maintained by the department
and distributed to other state agencies, to local health departments,
fire departments, police and other interested loeal ageneies, The depart-
ment, also notifies local health jurisdictions of new licenses in that
particular jurisdiction,

Plans for new hospital construction and modifications of existing
structures are checked by the department to make certain that there
is provision for the adequate shieldimg of personnel from radiation
and X-ray equipment.

The department has initiated studies of the health hazards of radia-
tion exposures to imndustrial workers and to the population at large. It
is now studying the propriety of using radioactive tracers to study
such things as ground water levels and stream flow. The department
also has, on oeccasion. provided consultation to medical, dental and in-
dustrial users of radioactive materials.

Equipment and Personnel

The department’s radiological equipment is not adequate for con-
ducting anything more than a very hmited program. Its field equip-
ment consists of survey instruments suitable for gamma and X-ray
measurement. Pockel dosimeters, capable of showing whether the wearer
has been exposed to an excessive amount of radiation in a given day,
are available for personnel protection. The department reported to the
committee that additional cquipment is necessary to measure other
types of radioactivity—e.g., alpha and beta particles and neutrons, and
to ealibrate present field equipment.

The departmeut’s laboratory equipment is likewise limited. It has on
loan from the California Disaster Office two so-called proportional
counter converters and scalers. (It is questionable whether or not they
are both in good working condition.) The department was authorized
to purchase an automatic proportional counter during the 1958-59
Fiscal Year. These proportional eounters are suitable for the separate
measurement of alpha and alpha plus beta particles. According to the
department, additional equipment is needed:

(a) to handle a greater sample volume (more proportional counters).
(b) to handle samples with a low-level of radioactivity.

(e) to measure gross or separated gamma activity.

(d) to perform isotopic analysis.

The department has the following personnel:

1 A radiological health consultant employed in the late spring of
1958 to advise the department on the type of radiological health pro-
gram which should be adopted.

2. One associate sanitary engineer who spends full-time on the pro-
gram for the disposal of radioactive wastes.

3. One junior chemist devoting a part of his time to the analysis of
materials sent in hy the above sanitary engineer using borrowed Dis-
aster Office equipment ITe has also done some contract work for the
State Water Pollution Control Board.

4. Two persons are attending a one-year course in radiation protec-
tion given by the AKEC. It is anticipated that they will, after the course
is completed in mid-1959, train additional department personnel.
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California Disaster Office, Division of Radiological Safety

The Dnvision of Radiologieal Safety was established in 1950 within
the Office of Civil Defense (now the Califoruia Disaster Office). Its
funetion is to provide for the planning, development and maintenance
of a radiological defense program and to effectuate and carry out such
a program in the event of disaster or extreme emergency. The division,
to carry out this function, acquires, distributes, controls. and maintains
radiological monitoring equipment. It performs some laboratory analy-
sis of assorted materials for radioactivity, principally on a contract
basis for other agencies, It develops training materials and conduets
courses designed to qualify instructors who will in turn train persons
for volunteer monitoring work in case of emergency.

Facilities and Equipment

The division’s main laboratory, which is maintained in the Sacra-
mento headquarters office, is equipped to analyze and measure various
types and quantities of radioactive materials.

The laboratory also has a *‘growth chamber’’ capable of measuring
the uptake of radioactive materials grown in contaminated soil. Al-
though it is maintained for use on a standby basis, it is not presently
being used for any analysis.

Radiological defense equipment for use throughout the State which
is owned and maintained by the division includes the following:

a. Sixteen mobile laboratories which are assigned to various agencies
throughout the State. Their primary purpose is to provide emergency
radioassay service; they are generally capable of analyzing and identi-
fying types and amounts of radioactive material.

b. 105 radiological squad trailers which are also assigned to local
jurisdietions. They are equipped with less sensitive portable radiation
detection instruments (ion chambers and Geiger counters) and com-
munication facilities. They are capable of conducting area surveys to
determine the existence and distribution of radioactivity.

c. Some 4,400 state-procured portable radiation detection instruments
or field survey instruments (geiger counters and ion chambers). Most
of these have been assigned to hospitals, fire and law enforcement
agencies, state highway maintenance stations; others are kept in re-
serve by the division or are used by the division for training purposes.

d. The Federal Government has provided the division with approxi-
mately 1,200 portable radiation detection kits for distribution to high
schools, state and local agencies. These kits, containing survey instru-
ments such as geiger counters, ion chambers and dosimeters, must be
kept in a state of operational readiness and available for civil defense
purposes.

Sampling, Testing and Monitoring

Sampling and testing of air, water, soil, and plant and animal prod-
ucts can be and are made through facilities of the Division of Radio-
logical Safety. Tests may be conducted by the 16 mobile laboratories
in the field, or by the fixed laboratory at the Sacramento headquarters.

In the headquarters laboratory, which is staffed with one chemist,
much of the sampling and festing is done for other state
agencies in order to maintain the laboratory facilities in a condition
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of readiness. The stated basis for this laboratory’s existence 1s that
it be available ‘‘as a backup emergency facility for the mobile lab-
oratories.”’ In this connection, one of its major activities is that of
servicing two contracts., one with the State Water Pollution Control
Board and one with the State Department of Water Resources, under
which water samples from several points in the State are tested for
radioactivity. The laboratory also has, on occasion, tested water and
sewage samples for the State Department of Public Health, regional
water pollution control boards, and the Federal Bureau of Reclamation.

The mobile laboratories exist to provide emergency radio-assay serv-
ices to radiological defense evaluation boards in time of disaster They
are used during nonemergency periods to keep equipment operative
and personnel proficient. Results of tests made in mobile laboratories
are not normally reported to the division at Sacramente headquarters
unless they indicate unusual levels of environmental radioactivity.

A portion of the division’s radiological monitoring is done by spe-
cially trained volunteers, who will perform survey monitoring, per-
sonnel and equipment monitoring and radiological laboratory assay
as required when a state of emergency exits.

The State Disaster Office has in effect plans or projected plans by
which periodie reports are made, or will be made to it, by other state
or local agencies. For example, California’s Division of Highways
currently has 63 separate maintenance stations which are equipped
with monitoring instruments and are prepared to make reports upon
the request of the Disaster Office or when an unusually high level of
radioactivity is detected. A similar program is being developed within
the California Highway Patrol, the Division of Forestry, the Division
of Industrial Safety, and the Department of Fish and Game. It is
anticipated that this program will be in operation by the end of the
current fiscal year. Generally speaking, the instruments and other
equipment distributed by the division to these local agencies will be
used for their own protection, e.g., to discover radioactive materials
upon persons admitied to a hospital as a means of protecting the hos-
pital, the staff, and patients.

Training Program.

The principal purpose of the division’s training program is to in-
struct selected individuals to conduet courses in local communities for
the training of volunteer monitoring specialists, squad and group
leaders and radiological meter operators. The division offers: (1) a ra-
diological meter operator course; (2) a radiological defense (RADEF)
field operations conrse; (3) a course in the control and evaluation of
radiological hazards; and (4) a mobile laboratory technicians course.
Approximately 14,000 persons had been trained under this program
as of December, 1958.

The committee believes it is important to re-emphasize that the pri-
mary fanection of the division is to provide for a radiological safety
program in the event of a disaster. Its function is not to perform
continuous surveillance to determine the amount of radiation in the
environment. While the 16 mobile laboratories are being used by local
agencies, these agencies do not transmit data on the level of radioac-
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tivity on any routine basis to the state headquarters. The central lab-
oratory, presently doing <ome laboratory work on a contract basis for
local governmental agencies, 1s not adequately statfed to perform radia-
tion analysis for all state agencies which may require such analysis.
The division staff has only one chemist engaged in laboratory work
There is some question as to whether or not its eyuipment is adequate
to perform many of the complicated types of radiation analysis which
apparently are, or will be, needed by various agencies within the State

The present program of securing. distributineg and wmaintaining the
gross disaster type of equipment 15 a proper and very necessary fune-
tion under the present concept of the purpose of the Disaster Office.

Department of Industrial Relations, Division of Indusirial Safety

The Division of Industrial Safety of the State Department of Indus-
trial Relations enforces and administers all laws and safety orders
relating to life and safety of workers in places of employment.

This is the only ageney which, under its general power and authority,
has adopted specific and detailed regulations designed to control pos-
sible radiation hazards. or which has established specific radiation ex-
posure regultations ® These regulations. first adopted in 1950, established
minimum ~tandards for the protection of employees exposed to poten-
tially injurions levels of ionizing radiation or potentially injurious
quantities of radioactive materials (excluding such ionizing radiation
or radioactive materials as cosmie rvadiation or normal radon or thoron
in the atmosphere) They specify maximum permissible exposures to
radiation They require the periodic inspection and monitoring of areas
where ionizing radiation is used. an annual inspection of equipment,
machines, and installations producing ionizing radiation, and that em-
ployees subjected to ionizing radiation wear monitoring devices They
specify how radicactive materials must be handled and stored. and
specify mauy other details incident to the use of radioactive materials.

The division administers the safety orders by surveyv, inspection,
investigation and followup to make certain that hazards are eliminated.
The division reported to the committee that, during the last vear, it
has been mecessary to write some 60 directives requiving employvers
in about 18 places of emplovment to make changes affecting radiation
hazards.

The division provides technical consultation to emplovers utilizing
atomic energy or radiation and reports that in most instances it is
able to achieve compliance with the industrial safety orders without
issiing notices or writing formal reguirements.

The AEC is responsible for enforeing its safety regulations by those
firms operating under AEC licenses. At the same time the Division of
Industrial Safety must mspect to insure the safety of emplovees in all
phases of employment; this ineludes the possibility of unnecessary ex-
posure to radiation Althoungh the division and the ARC report a close
co-operation in the regvlating activity, there does appear to he confu-
sion as to where the primary responsibility lies There are many more
sources of radiation in existence which are not subject to AEC licens-
ing and control which are clearly subject to the division’s safety orders.

&8 Title 8, Group 6, Article 53, California Administrative Code. Regulations are based
on NCRP Standards.
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Equipwment

The Diviston ol Industrial Safety has vo radiation detection equip-
ment to speak of There are a few dosimeters used 1 some instances
These are pencil-like pieces of cquipmient that a person places in his
pocket and examines periodically to determine if he has been exposed
to an excessive dose of radiation for that day

When equipment is needed for the measurement of X-rays to insure
the proper amount of shielding is provided, the division uses the serv-
ice of the Bureau of Adult Health, Department of Public Health, which
provides the equipment and an engineer The Bureau of Adult Health
has a continuing working relationship with the Division of Industrial
Safety and generally provides the medical analysis for the division
when it is needed.

Personnel

The division has no people who are specifically trained in the field
of radiation protection. However, the top supervisorv personnel of the
division have attended extension courses at the University of Cahfornia
to learn the theory of radiation protection. The middle supervision
level have attended one- to two-week courses and seminars conducted
by the PPublic Health Service and the Atomic Energy Commission.

Giradually the division’s safety engineers have been learning the
techniques and methods of inspeetion. It 1s a slow process, however, and
at present only <«ix or eight staff engineers are qualified to do the
necessary inspection.

Two of the division’s 16 district engineers are attending a one-year
educational and training program in radiation protection in the East
conducted by the Atomie Energy Commission, It is anticipated that
when the course 15 completed in June, 1959, these two persons will then
train additional division personnel.

The division feels that the existing statutes are broad enough to per-
mit it to take whatever action is necessary to control radiation hazards
There is, however. a clear need to clarifv the relationships, between this
division, the AREC, and other state and local government agencies

It 1s necessary to insure that the division’s reculations continue to
reflect the most current knowledge of radiation hazards and that its
regulations be co-ordinated with those which may be developed by other
agencies.

Department of Water Resources

The department as a part of its overall planning function is studying
the possible applications of nuclear energy for the development of the
State’s water resources, for the generation of eleetrieity, and for the
conversion of salme and brackish waters. Associated with these plan-
ning activities and included in the department’s program is the con-
sideration and investigation of present and potential water pollution
problems involved mm a continually expanding utilization of radioactive
materials for industrial purposes.

The Department of Water Resources has broad and continuing
responsibilities for investigation of water quality conditions throughout
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the State. The department’s anthority is derived from the Water Code,
Section 229 which directs that:

The Department # * ¥ shall investigate conditions of the quality
of all waters, coastal and inland. as related to all sources of pol-
lution of whatever nature and shall report thereon to the Legis-
lature and to the appropriate regional water pollution eontrol
board annually, and may recommend any steps which might be
taken to improve and protect the guality of such waters.

A number of continuing state-wide water quality monitoring proj-
ects and numerous special investigations which are conducted by the
department to implement this directive are described below:

Monitoring of Surface Waters

Surface waters have been monitored by the department sinee 1951
as a part of periodic stream sampling program initiated at the sugges-
tion of the State Water Pollution Control Board. Samples, collected
monthly from about 150 stations located on ninety major streams and
lakes. are analyzed for mineral and bacterial content An analysis of
the radioactivity of these samples is made semi-annually by the Radio-
logical Services Unit of the California Disaster Office. The costs of
these analyses are borne by the State Water Pollution Control Board.

Monstoring of Ground Waters

The department also conduets a program for the monitoring of
ground waters throughout the State. This program covers 50 areas of
ground water development and involves approximately 900 wells Par-
ticular attention is paid to problem areas where ground water basins
are subject to degradation by such factors as sea water intrusion, ad-
verse salt balance conditions, interconnection of aquifers through faulty
wells, or disposal of oil field grinds or other wastes. Determinations of
radioactivity have only recently been incorporated in this program to
evaluate the effects of the disposal of radicactive wastes either deliber-
ately or accidentally on ground waters.

In view of possible future effect of improper disposal of radioactive
waste on ground water supply, the departinent has this year started
monitoring radioactivity in Southern California, and will extend thig
program on a state-wide basis during the fiscal yvear 1958-59. During
this fiscal year, some 200 samples of water will be tested to determine
the existing levels of radioactivity. It is contemplated that particular
attention will be paid to areas such as Simi Valley in Southern Cali-
fornia, and Livermore Valley in Alameda County, where considerable
research and development in the use of fissionable materials is being
conducted. At the request of the Regional Water Pollution Control
Board No. 2, the Department 15 conducting a monitoring program in
the San Francisco Bay area to ohserve whether operation of the ex-
perimental nuclear reactor and power plant near Pleasanton affects
waters in the Alameda Creek watershed.

Laboratory Facilities

The department itself has no laboratory facilities to perform the
necessary radiological analyses. The California Disaster Office does this
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work for the department on a contract basis. The samples which are
collected by the department either in connection with its own state-wide
monitoring program or for a specific water pollution control board are
forwarded on to the Disaster Office for analvsis

In summary, the Department of Water Resources is now checking
the levels of radioactivity at 150 stations located on 90 major streams
and lakes twice annually. It is checking levels of radioactivity in the
ground water of approximately 50 areas in the State. Lastly, it is con-
dueting an analysis of the levels of radioactivity in the waters of San
Franciseo Bay.

It should be noted that the department’s responsibilities are prima-
rily investigative and do not encompass regulatory or enforcement
functions per se. This power, rather, is vested with the several water
pollution control boards.

Water Pollution Control Board

Under the Water Pollution Control Aet (Division 7 of the Water
Code), the State and Regional Water Pollution Control Boards have
the responsibility and authority to control water pollution by prescrib-
ing and enforeing requirements for all discharges of sewage and indus-
trial waste. Pollution is defined as an impairment of the quality of
the waters which would adversely affect the use of such waters for
domestic, industrial, agricultural, navigational, recreational, or any
other beneficial use. (Health hazard< created by such pollution would
be under the control of the state and local health departments.)

The definitions of sewage and industrial waste given in Section 13005
of the Water Code are sufficiently broad that wastes resulting from the
use or processing of radioactive materials would come under the juris-
diction of the ageney. Although the boards do not control wastes that
are discharged directly into a community sewer system, they do pre-
scribe requirements for the wastes that are ultimately discharged from
a community system into the waters of the State.

TUnder the provisions of Section 13054 of the Water Code, any person
or agency proposing to discharge sewage or industrial waste that con-
tains radioactive material must file a report of the proposed discharge
with the appropriate regional water pollution controel board. The board
must then prescribe requirements as to nature of the proposed dis-
charge. It is 1mportant to note here that the water pollution control
boards have no authority outside the three-mile territorial limit—all
ocean disposal of radioactive waste to date has been outside the limit.

The monitoring program condueted by the board and the Department
of Water Resources was discussed in the previous section. Backgronnd
radiological data on ocean waters is being obtained in Southern Cali-
fornia coastal waters nnder the state board’s research contract with the
Allan Hancock Foundation for an oceanographie survey of those waters.

There is no duplication of work between the Department of Water
Resources and the water pollution control boards due primarily to the
fact that much of the work undertaken by the department is under
contract to the hoards. Tn other words, the department acts as a tech-
nical advisor both under specifie contract and m connection with its
own monitoring progcram Ilowever, other state avencies such as the
Department of Public ITealth and the Department of Fish and Game
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are concerned with the problems of water pollution. In the Federal
Fovernment, the AEC is responsible for licensing firms which dispose
of radioactive wastes. Such interagency responsibilities as these empha-
size the importance of co-ordination to insure that no duplication of
work is done by these various agencies, and more important, to insure
that no areas of importance to the public health are overlooked by
these agencies hecause of the interjurisdictional problems.

Department of Fish and Game

The Fish and Game Commission and Department of Fish and Game
are charged in general with the protection and preservation of the fish
and wildlife resources of the State.

The department is specifically charged with enforcement of Section
5650 relating to water pollution prohibition. ‘It is unlawful to deposit
in, permit to pass into, or place where it can pass into, the water of
this State * * * (f) any substance or material deleterious to fish, plant
life, or bird life.”” This has been interpreted by the department to in-
clude radioactive materials or wastes. (There is no like specific section
covering responsibility of the department as it would apply to other
game and wildlife on land.)

Howerver, since the department has no authority to regulate or per-
mit any specific acts relating to the use or disposal of radioactive mate-
rial, it has not carried out any specific control or regulation in this
field.

The department has no equipment, other than some Geiger counters
on loan from the California Disaster Office with which to monitor radio-
activity. Nor does it have any per<onnel devoting full time to this prob-
lem at the present time.

It has. however. attempted to amass information coneerning the
technical and biological effects of radioactive materials on fish and game
populations. At the department’s request and in co-operation with the
department, the T. 8. Navy has set up a radiological environmental
monitoring program at the Navy’s Mare Tdland Station. This program
has been established in anticipation of potential radicactive buildup
associated with the development, construction and servieing of uuclear
propelled submarines

Further. the department has been active in keeping abreast of the
developing situation and in pointing out to the West Coast representa-
tives of the Atomic Energy Commussion, and to other agencies. the
responsibilities and possible effect of actions taken under AEC regula-
tions on fish and game.

Department of Agricultiure

The Department of Aericulture which has peneral authority to insure
that food products are free from contamination or adulteration by any
substance injuriwus to the public health, believes that this authority
would extend to radicactive substances However. the department has
nnde-taken no formal radiation program Departmmental staff members
have attended courses of instruction dealime with radiological problems
and the control of radiation in food prodiets For stance, the Assist-
ant Chief of the Bureau of Meat Inspection attended a two-week course
given at Oak Ridge, Tennessce, 1 March, 1938
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The department, following the March, 1938, radioactive rainfall inci-
dent secured samples of leafy vegetables upon the request of the State
Department of Public Ilealth through its regular market sampling pro-
cedure The department itself did no testing sinee it has no equipment
for this purpose.

The department feels that there should be facilities for the routine
checking of food for radiation, but has indicated to the committee that
there was no justification at this time for the establishment of expensive
radiological assay facilities in the department because of the limited use
to which they might be put Rather it feels that, for the present. neces-
sary assay work should be done by some other state agency with the
necessary facilities.

California Public Utilities Commission

There are at present no statutes nnder which the commission acts
which refer specifically to the control of radiation hazards. However,
it does have general responsibilities and authority in the field of safety
which are derived from the broad reculatory authority it exercises over
privately owned public utilities.S

The commission would be responsible for the protection of the publie,
the utility customers and employvees from hazards presented by the
operation of a reactor, if such reactor were a privately owned utility.
Tt would also have jurisdiction over the transportation of radiological
materials by common carriers.” Although there are some 850.000 trucks
in California, the commission has operating authority over only 148.-
000 vehieles Only 38,000 of these come under its safety regulations.
The protection of the public due to a vehicle accident involving the
transportation of radioactive materials on other than a common carrier
would, at the present time, be uncertain.

Cther State Agencies

Other agencies, although they are not now engaged m radiation pro-
tection activities, do have an interest in the problem For example, the
Department of Insurance has an increasing concern with the effect that
radiation will have on workmen's compensation insurance rates.

The Department of Public Works’ concern is with the protection of
state highways and bridges which could be endangered by accidents
involving the transportation of radioactive materials, and with the
design of state buildings which may use or store radivactive materials.
The California Highway Patrol would be affected by highway accidents
involving vehicles carrving radioactive matervials. Such agencies as the
State Ifire Marshal, port anthorities and harbor commissioners, the
Department of Professional and Vocational Standards and its various
boards are or will also be concerned in varvine degrees as the uses of
radiation and atomic energy become more widespread.

8 “Pubhic utility” as defined 1n the Public Tulities Code, 1ncludes every common
carrier, toll bridge, pipeline, gas, electrical, telephone, tclezraph, and water corpo-
ration, wharfinger, warehouseman and heat corporation, performing a service or
dehivering a commodity to the publi

"By Part % of General Order No 09, the commission hag adopted the rezulations of
the Interstate Commerce Commission for the transportation of explosives and

other dangetous atticles, mcluding radioactive matétials The tezulations rolate
to packaging, shiclding and labching of radioactive moaterials
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Governor’s Advisory Committee on Peacetime
Uses of Radiological Materials

This committee, composed of directors of the various departments
in California which are concerned with radiation protection and con-
trol, was appointed by the Governor in the spring of 1956, to advise
him on radiological matters. The committee, at its first meeting in July,
1956, appointed a staff committee which was charged with the responsi-
bility of studying the problems and propesing solutions.

The staff committee has met on several oceasions to determine ways
in which the various state and federal agencies could co-ordinate their
activities. In addition it worked with the Senate Committee on Govern-
mental Administration during the 1953-37 interim and has been of
assistance to this committee in its study

In December, 1958, the committee submitted a final report to the
(lovernor containing recommendations as to needed state legislation 3

RADIATION PROTECTION AT THE UNIVERSITY OF CALIFORNIA

Radiation protection activities in the University of California must
be considered 1 two parts. The Radiation Laboratory, with branches
at Berkeley and Livermore, is a lavge scale nuclear science research
facility operated under contract with the Atomic Energy Commission.
Approximately 1235 technically tramed persons work at the Radiation
Laboratory <olely on problems of radiation safety and protection. The
policies under which they operate are essentially those established by
the AEC

Outside the Radiation Laboratory, and under a general license from
the Atomic Energy Commission, some 1,500 persons on seven campuses
and several field stations of the university work with ionizing radiation
This includes X-rayvs and radium for diagnosis and therapy in two
medical schools and a veterinary school; and a multitude of radioactive
isotopes for research in every branch of experimental science, in teach-
ing, and in medical research, diagnosis and therapy. This work is sub-
ject to the policies, regulations and standards established in connection
with the university's own program for radiation protections.

As presently organized, the university’'s radiation safety program
consists of :

(1) A universityv-wide ‘*Advisory Committee on Radiological
Safety,”” advisory to the president, which i~ charged with the ‘‘formu-
lation of basic policies for nuniform practice throuchout the university
system wherever radioactive materials are involved.”” These policies,
standards and procedures are detailed in a published **Manual for
Radiation Safety.”’

(2) Regional advisory committees—for the northern and southern
campuses of the university—*‘to carry out periodic reviews of the use
of radioactive materials in any way whatsoever on the campus under
their jurisdiction. to consider the effectiveness of the measures extant
and modifications in procedure that seem to be indicated.”’

(3) A university-wide ‘“‘Division of Radiation Safety,”’ responsible
for adminmstration of radiation safety standards and policies,

S The 1eport of the committtees may be seen 1n Appendis IV
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Among the functions performed by the Division of Radiation Safety
in carrying out its responsibilities are the monitoring of personnel,
work areas, and radioactive waste disposal areas: the approval for
safety of all proposed uses of radioisotopes; the review of building
plans and specifications ; the maintenance of lists of all users of radio-
activity ; and the provision of storage facilities for radioactive materials.
The division also provides for disposal of radioactive wastes, maintains
limited laboratory facilities for special or short-term use by qualified
research workers, conduets a health examination program, and offers
technical advice and assistance on the safe handling, use and storage
of radioactive materials.

In gencral it may he said that the program administered by the
Division of Radiation Safety is designed to provide effective surveil-
lance over all work with radiation, from the initial planning and pro-
curement to the disposal of radioactive wastes.

At the request of the Aswsembly Conmmttee, the Umiversity-wide
Committee on Radiological Safety submitted a report containing ree-
ommendations for a statewide radiation safety program ¢

LOCAL GOVERNMENT AGENCIES

In addition to the activity of the state agencies, a number of cities
and counties and other local government units are beginning to con-
sider the cnactment of radiation safety regulations. Alreadv the ity
of Los Angeles has adopted an ordinance relating to the procedures
for handling, storage. use, and transportation of radioactive materials.
The eity contemplates the enactment of another ordinance this next
vear requiring the registration of soureces of ionizing radiation.

The Los Angeles Air Pollution Control Distriet has been active iu
loeating present and possible future sources of radiation, studying the
factors which would affeet the dispersal of radicactive material in Los
Angeles County and monitoring the air for radioactivity. The distriet
has been declared the Radiological Defense and Disaster Service for
Los Angeles County by the board of supervisors. To mect that respon-
sibility it has sponsored a radiological monitors training course. devised
plans for the county in event of war-caused or peacetime radiological
disaster, and has procured and distributed radiation detection and
measurement instruments.

It is obviouns that the concern of Tocal covernmental agencies over
the problems of radiation protection and control will inerease rapidly.
““Mayors and county supervisors, city councils, planning agencies, zon-
ing agencies, building code enforcement agencies, fire departments and
police departments may all have oceasion to understand the dangers of
radioactive materials and the methods of coping with them. Local
governments need to be informed and consulted in the best interests of
their citizens in the direction and control of this new force which
recognizes no political houndaries. And what is even more evident there
is need for planned co-operation between levels of covernment ™7 19
® See Appendix IIT.

10 Report of the Assembly Interim Committee on Public Health, Volume 9, No 17,
Chapter 4.
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VOLUNTARY CONTROL ACTIVITIES

The various branches of the healing arts and medical profession to-
day account for one of the largest number of users ol X-rays and radio-
active materials in Cahifornia Dr David B. Price, U S Public Health
Service, has said in this regard. ** One of the major sources of radiation
today is the X-ray. If we can reduce needless exposure to X-ray with-
out reducing its manifold benefits in the detection and treatment of
disease, we have taken a significant step toward reducing the dimen-
sions of the radiation exposure hazard. * # * One opportunity to reduce
unnecessary exposure to N-ray lies in the reduction of the radiation
doses delivered in medical and dental examinations It is an unfortu-
nate fact that many of the more than 160,000 X-ray machines heing
used in the healing arts today deliver a higher dose of radiation than
is necessary. There is room for much improvement both in the machines
themselves and in the techniques of their use.”” ™

In response to this need various professional societies have been
providing their members with information on the need to and methods
of reducing exposure For example, the American College of Radiology
and the American Dental Association have prepared a handbook en-
titled. ** A Practical Manual on the Medical and Dental Use of X-rays
with Control of Radiation Hazards,”’ which is being distributed to
doctors and dentists and others throughout the Country. The dental
and medical journals frequently carry articles relating to the hazards
and use of radiation in the healing arts. Medical and dental schools
reyuire a course in the technique and practical application of X-rays.
Radiologists regularly have their X-ray and fluoroseopic machines
checked to insure that they are properly calibrated and operating at
top efficiency.

Members of the medical profession who have had more experience in
terms of time than any other single group are well aware of the
problems, Representatives testifving at the committee hearings em-
phasized the importance of training and education of all members of
the professional groups as to the means available for reducing exposure.
Through such edueation and ‘‘self policing’’ by the doctors and
dentists and the various healing arts licensing hoards the witnesses felt
that the N-ray hazard can be best reduced.

The major atomie energy firms in the state operate under AEC reg-
ulation These and other industrial users of radioactive materials have
been guided, 1n addition. by the recommendations as to safety and con-
trol measures made by a number of nongovernmental agencies. Included
amony these are the Atomie Industrial Forum, the National Industrial
Conference Board, the American Public Health Association, the Inter-
national Association of Industrial Accident Boards and Commissions,
The American Standards Association, and various professional groups.
A discussion of their activities in the nuclear energy field may be found
m the companion committee report. Mr. Robert . Thorburn, Health
Phywsicist for General Electric Company, reported to the committee
that, becaunse of voluntary compliance by industry with these regula-
tions and recommendations, industry has maintained an excellent safety
record

"t David E Price, M D, * Radiation_as a Public Health Problem, ' I’ublic Health Re-
ports. Vol 73, No 3, March, 1939, p 187
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““The outstanding safety record of users and producers gives
clear evidence that potential health problems posed by the indus-
trial use of radiation can be controlled. This record has been made
through voluntary compliance by industry with control proecedures
recommended by the National Committee on Radiation Protection.
This committee and other recognized agencies such as the Ameri-
can Standards Association remain active in developing standards
of performance for industry. *# * * There are additional forces that
assure the public against the careless use of radiation by industry.
Careful compliance to the aforementioned recommendations is re-
quired of industry by insurance companies before issuance of
policies. The licensing program of the U. S, Atomic Energy Com-
mission now regulates the proper action for a large segment of
all those using radiation. = * * These regulations, the economics
of insurance and the principle of ‘doing right voluntarily’ have
minimized the potential hazards to the health from radiation
use.’’ ™

12 Committee Hearing, June 9, 19568



THE NEED FOR STATE ACTION

Preceding sections of the report have mdicated the nature of the
many and Increasing applications of atomic energy and radiation which
offer unprecedented opportunities for economic growth and develop-
men 1 the State. California has assumed a leading position in the
atomic energy mdustry with a very minmmal activity on the part of
the State. The State should be prepared to promote and encourage the
continuing development of this industry in California.

Particular emphasis has been given to radiological health and safety
problems accompanying the growth of this industry which must be a
primary concern and responsibility of governmental agencies.

Problem areas which have been mentioned only briefly are many
and complex. The risks are not yet fully known. The problem of the dis-
posal of radioactive wastes, for example, is one of increasing concern.
Many methods of waste disposal are being studied, including disposal
at sea, in inland lakes, and burial in the ground. Each of these has
complicating factors which demand thorough investigation. For in-
stance, how much of this disposed radioactive material buried at sea
may be absorbed by various forms of marine life, eventually to impair
a major food supply ?

The transportation of radioactive materials may involve hazards to
the public along the route. The Interstate Commerce Commission has
promulgated rules and regulations for the interstate movements of
radioactive materials. The California Public Utilities Commission has
adopted the ICC regulations for common carriers coming under its
jurisdiction Intrastate contract carriers, however, are not required to
comply with these regulations. The possibility of the increasing trans-
portation of radioactive materials in nonregulated carriers is one of
the problems in this arca that demands state study to insure that
adequate safeguards exist

The persons most exposed to radioactivity will be the workers com-
ing into contact with such materials in the course of their employment.
‘Within the controlled environment, ¢ g., the industrial plant, the hos-
pital and the laboratory, procedures for the safe handling and use of
radioactive materials have been worked out, and in California the Di-
vision of Industrial Safety, is charged with the enforcement of safety
orders relating specifically to radiation. However, aceidents can happen.

*‘Improper shielding of sources of radiation; rupture of con-
tainers m which radioactive substances are heing used, shipped or
stored, or careless handling—these are a few of the many ways
radiation aceidents can oceur Inattention to proper dose levels
by those working with or near radiation may have more insidious
results. A nuclear reactor’s getting out of control may, under
special conditions, cause widespread injury to people and loss of
use of property because of radioactive contamination. These events
should not occur if design and operating standards are properly

(54)
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established and effectively enforced Yet men make mistakes and
aceidents happen,””!

Another related and as yvet unsolved problem s that of workmen’s
compensation Since the effects of radiation may not become apparent
for months or even yvears after an employ ee is exposed to radiation, and
further since damage may be caused by exposure to small amounts of
radiation over a long period of time, it will he difficult to connect a
particular injury or disease to oceupational connected radiation expo-
sure.

X-rays and radiation nised by the doctor, the dentist, and other mem-
bers of the healing arts comprise a principal source of radiation. Their
uses are of incalculable benefit to the publi in the diagnosis, treatment
and cure of many diseases Tn many cases, however, the radiation dose
to which the patient is exposed is greater than is necessary to achieve
the maximum benefit. The activities of the various professional associ-
ations directed towards controlling this hazard, were discussed previ-
ously. Whether or not inspection of some of these sources should be a
state responsibility is a question that demands further study.

ITowever. since we do not, at the present time, know the number of
radiation sources within the State, nor where they are located, it is
clear that registration of these sources is needed and is a proper re-
sponsibility of the State

The possibility of a reactor explosion is probably the most dramatie
public hazard Dr. Bellamy reported that ‘‘althoueh such an event 1s
highly improbable, * * * should it happen * * * it could involve dam-
ages measured in the billions of dollars Should it occur in a thiekly
settled or highly industrialized urban area, anvwhere from a few tens
to a few hundreds of square miles could be seriously involved with
contamination In this context. one will, T believe, want to look to the
barn door before the horse is stolen; once radiation damage has oc-
curred, * * * it iy too late to do much about it.”’ 2

Radiological contamination of the environment affecting the public
in general is of increasing concern. The episodes in late March and
April of 1958 when the fallout increased the levels of environmental
radiation in the San Franecisco Bay area far above ‘“normal’’ aroused
widespread public concern. As dramatic as fallout is, many feel that
there are other problems equally or even more dangerous. Environmen-
tal contamination resulting from the operation of reactors, the disposal
of radioactive wastes, or the accidental release of radioactive materials
is a vital public health problem that demands state action. We lack
adequate knowledge of the amount and distribution of radiation now in
the environment, of how it can be controlled, or of the amount of radia-
tion which may be transmitted back to man through the air. the rivers
and oceans, plant and animal life

These are but a few of the problems facing Federal, State and local
government agencies.

The responsibility for insuring safety 1 atomic energy activities was
initially vested in the Atomic Energy Commission. However, since the
passage of the 1954 Atomic Energy Act, there has been a rapid transi-
1The Panel on the Impact of the Peaceful Uses of Atomic Energy, Digest of the IRe-

port to Congress, Washington, 1956, p. 48.
2 Committee Hearings, February 25, 1058
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tion from government monopoly to private operation under AEC regu-
latton Whether the State is precluded from acting in those areas in
which the AEC rvetains regulatory jurisdiction is still in doubt. This
committee feels that the question should he resolved at the earliest
possible date by the congressional enactment of a elarifying amend-
ment. If the 1954 act is a *‘transitional law for a transitional period,”’
the State should be prepared to assume its responsibilities.?

Even before the question of state vs. federal authority is resolved,
this committee feels that there is a vital need for state action. In the
first place the State must enact legislation which will provide the ad-
ministrative machinery to formalize and insure co-ordination between
the AEC and the State. Further there is a clear need for the State to
assume responsibility for those aspects of radiation which are not
covered by the Atomic Energy Act.

The nature of the present activities and interests of the various state
agencies clearly indicates the need for co-ordination within the State,
to insure the programs of these agencies will add up to a sound total
program without duplication. At the present time, there is clearly no
definitive co-ordination among these various agencies.

The lack of knowledge of the number or location of radiation sources
in the State clearly pomts up the need for a program of mandatory
registration of sources.

The inadequacy of information of the amounts of radiation to which
the publi¢ is exposed demonstrates the need for a statewide radiation
monitoring program.

The many expressions of public coneern about radiation exposure
especially in the last year amply illustrate the need for the State to
disseminate accurate information as to the amount of radiation to which
the publie is exposed and equally important, authorative interpretation
of that information. The publie should be told what it means when the
newspapers report, as they have in the last vear, ‘‘L/A Records Heaviest
‘A’ Fallout,” ““U. 8. Survey Shows Milk at ‘safe’ Radioactivity
Level,”” *‘Rains Boost Radioactivity in Vegetables”” or ‘“‘You've
Absorbed Ouly a Bit of Strontium 90, But.”’

Several different lepislative approaches have been suggested as the
means for meeting the present need for state legislation. Model state
legislation or codes in the atomie energy fleld have been developed by
the Couneil of State Governments, the National Committee on Radiation
Proteetion. the American Public Health Association and others. The
Governor’s Advisory Committee on Radiological Safety consisting of
representatives of presently concerned state agencies submitted pro-
posed legislation in its report to the Governor dated December 11, 1958.
The University of California’s University-Wide Committee on Radio-
logical Safety, at the request of this committee, submitted a report on
radiation safety legisiation on December 16, 1958.4

Representatives of the medical profession. industry, and the public
testifying at the public hearings have generally agreed that legislation
establishing a state poliey regarding radiation would be desirable and
3TheRfﬁqA;;‘%ltc??;‘otr]a]éré[:;.ps\gzgsgfngt]gn,Pfgscgf%l ;Jm:s of Atomic Energy, Digest of the

¢ See] Atppendlces 11, II1, and IV for copies of the model laws and recommended legis-
ation.
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they, too, have offered a variety of suggestions as to the type of legis-
tation which would best meet California’s need ®

This committee has reviewed and studied these various suggestions
and recommendations, and in light of the needs in California believes
that legislation to be enacted in California should be guided first by
two principal policies

First, it should insure that the people of California are not need-
lessly exposed to ionizine radiation, that safeguards are provided to
protect the public from the possible misuse of hazardous radiation.

Second, it should insure the orderly and economie development of
the atomic energy indistiy and the Feneficial uses of radiation.

Beyond this the committee feels that legisiation should:

1. Recognize our existine eovernmental striweture and provide that
each state and local ageney retain its traditional jurisdiction wher-
ever possible.

2. Provide that the initial oreanization be tlexible so that it can he
adapted to new conditions a< thev arise

3 Provide for the co-ordination of all state agency activities relating
to 1his field <o that their separate programs will add up to a
sound total program without dunlication

+. Provide for a sinele point of contact to faclitate co-ordination
with the AB( and other federal avencies

g Kneompass all types and <ources of lonizing vadiation since all
ionizing radiation has similar effects Therefore. it should provide
for a system of registration of all sources of ionizing radiation.

G. Provide for an advisory committee composed of persons repre-

senting varions eroups and interests within the State to advise

the Governor on atomic enerey and radiation matters.

Provide for a program of eontinuous surveillance of the environ-

ment desiened o detect, measure and record the levels of radia-

tion to which the population 15 exposed

8. Provide for a program of public information giving the public
factual information and authoritative interpretation of data con-
eerning radiation

-1

Continuing study by the State and its various agencies will be neces-
sary to meet the challenges posed by this new and rapidly growing
mdustry. This committee wishes o direet attention to the following
specific problems that demand thorough study.

First. becanse radiation protection 1< extremely complex and will be
required n fields of aetivity sueh as medicine, industry, agriculture,
fish and eame, rescarch, transportation, and waste disposal, a means
will have to be provided to supply state agencies with competent tech-
nical advice and consultation. Study is necessary to determine if this
need should be met by the establishment in the State Government of
a technical staff ageney composed of experts in the various fields of ra-
diation, and, if so, what its relationships with other agencies should be

elated 1o this is the problem of laboratory facilities There is no
doubt that laboratory Facihities are needed {o support a radiation con-
trol program and that these facilities shonld be avaitable to serve all
state avencies The present laboratory facilities of the California Dis-

S Recommendations of andustry ropresentatives testifying at the committee hearings
are summatized tn Appendin V
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aster Office and the State Department of Public Health are not ade-
quately staffed or equipped for either the type of radiological analysis
or conducting the program of environmental surveillance needed in
the State.

It has been suggested that the State set up a large. completely
equipped laboratory. The Department of Public Health now has a
multimillion dollar investment in laboratories of all types including
air sanitation, virus, industrial hygiene, sanitary engineering, food and
drug, and bacteriological. Therefore, it has been suggested that, rather
than establishing a completely new state laboratory, the needed equip-
ment for radiological analyses be added to the department’s existing
equipment. In line with that it has been suggested that the Disaster
Office Laboratory be incorporated by the Department of Public Health.

Another suggestion has been that the Disaster Office equipment be
increased to the point where it could provide the needed services. Or
again it has been suggested that the State contract with private lab-
oratories for the performance of this function

This problem is one which clearly needs immediate and thorough
study and one which should be solved before state agencies attempt to
meet their individual needs by equipping individual laboratories with
costly equipment. During the interim, however, before a final solution
is reached, this committee feels that the State Department of Public
Health should be equipped with such equipment as is necessarv to
conduct its proposed environmental monitoring program

The committee also feels that, for the present, the Disaster Office
should retain its mobile laboratories which are necessary to determine
whether an area is or is not safe in case of a gross disaster.

Thirdly, one of the most pressing problems is the increasing need
for trained personnel. The State should assess the training programs
that are now offered by, for example, the AEC and U. § Public Health
Serviee, the Division of Radiological Safety of the California Disaster
Office, and by universities and colleges in the State to determine
whether or not provision should be made for additional training pro-
grams.

This report has emphasized the need for a statewide surveillance pro-
gram and believes that the program proposed by the Department of
Public Health should be put into operation. It feels, however, that
continuing study is called for to assess the State’s needs in this area
and to determine the adequacy of any program which may be initiated
this next vear for meeting that need.



APPENDIX 1|

ATOMIC ENERGY COMMISSION PROPOSED AMENDMENT
TO THE ATOMIC ENERGY ACT OF 1954

SecTion 274, Co-operation with States. (a) The conunission is
authorized to co-operate with any state or group of states in carrying
out the eommission’s responsibilities for protecting the health and safety
of the public from radiation hazards incident to the processing and
utilization of source, byproduect, and special nuclear material. To this
end, the commission is authorized to enter into agreements with any
state or group of states to perform inspections or to provide such other
services to the commission as the commission deems necessary. Further,
the commission is authorized to provide with or without charge training
to employees of any state or group of states and such other services to
any state or group of states as the commission deems necessary.

(b) Nothing in this act shall be deemed to prevent the states from
adopting, inspecting against, and enforcing standards, not in conflict
with those adopted by the commission, for protecting the health and
safety of the public from radiation hazards incident to the processing
and utilization of source, byproduect, and special nuclear material ; pro-
vided, that this subsection shall not be deemed to authorize any state
to exercise licensing responsibilities concerning those aspects of activi-
ties with regard to which the commission has licensing responsibilities;
and provided further, that state radiation standards shall not apply to
facilities operated by the government or facilities operated under con-
tract with and for the account of the government. The commission is
authorized to co-operate with the states in the development of such radi-
ation standards.

(¢} The commission shall continually study, in consultation with the
states, the desirability of recommending to Congress legislation which
would further adjust federal and state responsibilities in the radiation
protection field.

(59)



APPENDIX 11

A. THE COUNCIL OF STATE GOVERNMENTS
SUGGESTED LEGISLATION

(SeEcTiox 1 Declaration of Policy. (a) The State of [—_______ ]
endorses the action of the Congress of the United States in enacting
the Atomic Energy Act of 1934 to institute a program to encourage
the widespread participation in the development and utilization of
atomie energy for peaceful purposes to the maximum extent consistent
with the common defense and security and with the health and safety
of the public; and therefore declares the poliey of the state to be:

(1) To co-operate actively in the program thus instituted ; and

(2) To the extent that the revulation of <pecvial nuclear, byproduct.
and radioactive materials, of production facilities and utilization facih-
ties and of other forms of radiation. and of persons operating such
tacilities may be within the jurisdiction of the state, to provide for the
exercise of the state’s regulatory authority so as to conform, as nearly
as may be, to the Atomic Energy Act of 1954 and regulations issued
thereunder, to the end that there may, in effect; be a single harmonious
svstem of regulation within the state.

(h) The State of [_______ I recognizes that the production or utili-
zation of atomie energy and other forms of radiation may result in new
conditions calling for changes in the laws of the state and in regulations
issued thereunder with respect to health and safety; working condi-
tions, workmen’s compensation; transportation; public utilities, life,
health, accident, fire, and casualty msurance; the conservation of natu-
ral resources, including wildlife, and the protection of streams, rivers.
and airgpace from pollution; and therefore declares the poliey of the
state to be:

(1) To adapt its laws and regulations to meet the new conditions in
ways that will encourage the healthy development of industries pro-
ducing or utilizing atomie energy while at the same time protecting the
public interest ; and

(2) To imtiate continuing studies of the need for changes in the
relevant laws and regulations of the state by the respective departments
and agencies of the state which are responsible for their administration;
and

(3) To assure the co-ordination of the studies thus undertaken, par-
ticularly with other atomie industrial development aectivities of the
state and with the development and rvegulatory activities of other states
and of the government of the United States

SeEctrox 2. Definitions,  As used in this act:

(a) ‘‘Atomic energy ”’ means all forms of energy released in the
course of nuclear fission or nuclear transformation,

(b) ‘‘Byproduct material’” means any radioactive material (escept
special nuclear material) yielded in or made radioactive by exposure to
the radiation incident to the process of producing or utilizing speeial
nuclear material.

(60)
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(e) “Production facility’’ means any equipment or device capable of
the production of special nuclear material in <such quantity as to be of
significance to the common defense and security, or in such manner as
to affect the health and safety of the public; or any important com-
ponent part especially designed for such equipment or device.

(d) **Special nuclear material’’ means plutonium, uraninm 233, and
uranium enriched in the 1sotope 233 or in the isotope 235, and any other
material which the governor declares by order to be special nuclear
material after the United States Atomic Energy Comnussion has de-
termined the material to be such; or any material artificially enriched
by any of the foregoing.

(e) “‘Utilization facility '’ means any equipment or device, except an
atomic weapon, capable of making use of special nuclear material 1n
such quantity as to be of significance to the common defense and secur-
ity, or in such manner as to affect the health and safety of the publie,
or peculiarly adapted for making use of atomic energy in such quantity
as to be of significance to the common defense and security, or in such
manner as to affect the health and satety of the publie; or any import-
ant component part especially designed for such equipment or deviee

(£) “*Radiation’” means gamma rays and X-rays. alpha and beta
particles. high-speed electrons, neutrons, protons, and other nuclear
particles; but not sound or radiowaves, or visible, infrared, or ultra-
violet light

SecTiox 3. United States Tidcenses or Permits Required. No per-
son shall manufacture, construct. produce. transfer, acquire or possess
any special nuclear material, byproduet material, produetion facility, or
utilization facility, or act as an operator of a production or utilization
facility wholly within this state unless he shall have first obtained a
license or permit for the activity m which he proposes to engage from
the United States Atomic Enerey Commission if the Commission re-
quires a license or permit to be obtained by persons proposing to engage
i such activities.

Scerion 40 Conduet of Mtudies Concerning (thanges in Laws and
Regulations with a View to Atomic Industrial Development. Each of
the following departments and agencivs of the state is directed to initi-
ate and to pursue continuing studies as to the need for changes in the
laws and regulations administered by it that would arise from the pres-
ence within the state of speeial nuelear, byproduct, and radioactive ma-
terials, from the operation herein of production or utilization facilities,
and from the generation of radiation. and, on the basis of such studies,
to make such recommendations for the enactment of laws or amend-
ments to law administered by 1t. and such proposals for amendments to
the regulations issued by it, as may appear necessary and appropriate.

(a) (The Department of Public Health), particularly as to hazards
to the public health and safety.

(b) (The Department of Labor), particularly as to hazardous work-
ing conditions.

(e) (The Workmen's Compensation Commission), particularly as
to the time and character of proof of ¢laims of injuries and the extent
oi the compensation allowable therefor.
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(d) (The Department of Public Highways), particularly as to the
transportation of special nuclear, byproduct, and radioactive materials
on highways of the state.

(e) (The Public Utilities Commission), particularly as to the trans-
portation of special nuelear, byproduct, and radioactive materials by
comnion carriers not in interstate commerce and as to the participa-
tion by public utilities subject to 1ts jurisdiction in projects looking to
the development of production or utilization facilities for industrial
or commercial use.

(f) (The Department of Insurance), particularly as to the insurance
of persons and property from hazards to life and property resulting
from atomic development.

(g) (The Department of Conservation), particularly as to the haz-
ards to the natural resources of the state, including wildlife, and as to
the protection of rivers, streams, and airspace from pollution

(h) (The Department of Mines and Minerals), particularly as to
the hazards involved in the mining of radioactive minerals.

(i) Such other departments and agencies (including departments
and agencies of political subdivisions of the state), as the governor may
direct and for the purposes specified by him, and such other depart-
ments and agencies as may be provided by law.

SecTioN 5. Co-ordination of Studies and Development Activities.
(a) The governor shall appoint a person to serve as adviser to the gov-
ernor with respect to atomic industrial development within the state; as
co-ordinator of the development and regulatory activities of the state
relating to atomic energy and other forms of radiation, including co-
operation with other states and with the Government of the United
States. The person so appointed shall have the title of (Coordinator of
Atomic Deyelopment Activities).

(b) The (Coordinator of Atomic Development Activities) shall have
the duty of co-ordinating the studies. recommendations, and proposals
of the several departments and agencies of the state (and its political
subdivisions) required by Section 4 of this act with each other and also
with the programs and activities of the (Department of Industrial De-
velopment). So far as may be practicable, he shall co-ordinate the stud-
ies conducted, and the recommendations and proposals made, in this
state with like activities in other states and with the policies and regula-
tions of the United States Atomic Energy Commission. In carrying out
his duties, he shall proceed in close co-operation with the (Department
of Industrial Development).

(¢) The several departments and agencies of the state (and its
political subdivisions) which are directed by Section 4 of this act to
initiate and pursue continuing studies are further directed to keep the
(Coordinator of Atomic Development Activities) fully and currently
informed as to their activities relating to atomic energy and other
forms of radiation.

(d) The (Coordinator of Atomic Development Activities) shall keep
the governor and the several interested departments and ageneies in-
formed as to private and public activities affecting atomie industrial
development and shall enlist their co-operation in taking action to
further such development as is consistent with the health, safety and
general welfare of this state.
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() The (Coordinator of Atomic Development Activities) shall be
paid a salary of (4 ) per annum

Seerion 6 Atomie Eoergy Advisory (Board)  (a) The governor
is authorized and empowered to appoint from among the residents of
this state & (board) of not to exeeed (____) members, to be known as
the Atomie Energy Advisory (Board). The members shall serve at the
discretion of the governor. Among the members there shall be one mem-
ber of the State Senate and one from the State House of Representa-
tives, and those who represent the various activities affected by atomie
energy and other forms of radiation. The (Coordinator of Atomic De-
velopment Aectivities) shall be a member and shall be ex officio the
secretary of the (board).

{(b) The (board) shall advise the governor and the (Coordinator of
Atomic Development Activities) concerning the development, utiliza-
tion and regulation of atomic energy and other forms of radiation.
It shall review and evaluate the studies, policies and recommendations
developed pursuant to this act, make recommendations to the governor
and the (Coordinator), and furnish such technical advice as may be
required on matters relating to atomic energy and the protection and
welfare of persons from radiation hazards.

(e) The members of the (board) shall receive no salary for services
performed on such (board) but may be reimbursed for necessary and
actual expenses incurred in connection with attendance at meetings
of the (board) or for authorized business of the (board).

Sterion 7 Ingunetion Proceedings Whenever, i the opinion of
the attorney general, any person iIs violating or is about to violate Sec-
tion 3 of this act, the attorney ceneral may apply to the appropriate
court for an order enjoining the person from engaging or continuing to
engage in the activity violative of this act and upon a showing that such
person has engaged, or is about to engage in any such activity, a perma-
nent or temporary injunction, restraining order. or other order may be
granted.

Secrmiony & Co-operation  The heads of the appropriate agencies
may co-operate with the Federal Government in the administration of
this act or any matter pertaining thereto.

sSceriox 9 (Insert effective date.)

SOURCE * The Council of State Governments, Suggested State Legislation—Progr am for
1959



B. NATIONAL COMMITTEE ON RADIATION PROTECTION
SUGGESTED STATE RADIATION PROTECTION ACT

“An Act for the Control of Radwatwons from Machines and Radioactive
Materwals, for the Purpose of Protecting Health.”’

Short Title This act may he referred to as the (name of state)
Radiation Hygiene Act.

Secrion 1. Statement of Policy. Whereas, radiation can be instru-
mental in the improvement of health. welfare, and productivity of the
public 1f properly utilized. and may impair the health of the people
and the industrial and agricultural potentials of the State if improperly
utilized, 1t is hereby declared to be the public pohey of this State to
encourage the constructive uses of radiation and to control any asso-
ciated harmful effects.

Secrion 2 Definitions  For the pnurposes of this act, the following
words and phrases are defined :

(a) Radation iz gamma rays and X-ravs, alpha and beta particles,
high-speed electrons. neutrons, protons, and other nuclear particles, but
not sound or radiowaves, or visible, infrared, or ultraviolet light.

(b) Radiation machine is any device that produces radiations when
the associated control devices are operated

(¢) Radioactive material is any material, solid. liquid. or gas, that
emits radiation spontaneously.

Additional definitions may he included

Secrion 3. Creation and Organization of Agency: Advisory Board,
Meetings, Emplovees.

(a) There is hereby created aud established a State Radiation-
Control Agency hereinafter referred to as the agency. The agency
shall be an organizational component of the State Department of
_________ (Alternate: There is hereby created and established an
mdependent State Radiation-Control Agency, heremafter referred to
as the ageney.) )

(b) The Governor shall appoint a director of the ageney (herem-
after called the director) who shall perform and carry out all functions
and duties given to the ageney under this act, and shall divect, carry
out, and enforce all radiation safety control activities and measures
vested in the agency. The director shall be a person having extensnve
training and experience in the field of health and of radiation pro-
tection.

(¢) In accordance with the laws of the State, the agency may employ,
compensate, and prescribe the powers and duties of such persons as may
be necessary to carry out the provisions of this act. However, technical,
legal and other services shall be performed, insofar as practieable, by
personnel of existing state departments, agencies, and offices.

(d) The director may delegate to officers and employees of the
agency such functions, duties, and authority as are vested in the
agency by this act; except the authority to adopt and promulgate stand-
ards, rules, and regulations, and to issae or modify orders.

(64)
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(¢) There is hereby established within the agency a State Radiation
Technical Advisory Board, hereinafter referred to as the ‘‘board,’’
consisting of five members. The director of the ageney shall be a member
of the board. The other four members shall be persons with scientifie
training in one or more of the following fields: health, agriculture,
medicine, radiology, radiation physies, biology, industry, labor, atomic
energy. The Governor shall appoint these four members after seeking
recommendations of established authorities or organizations in the
above specified fields. The member’s term of office shall be four years,
except that the torms of those first appointed shall expire as follows:

1 at the end of 1 vear after such date,
1 at the end of 2 vears after such date,
1 at the end of 3 years after such date, and
1 at the end of 4 vears after such date

as designated by the Governor at the time of appointment. If a vacancy
occurs, the Governor shall appoint a member for the remaining portion
of that term The director of the agency shall be chairman of the board.
The board shall hold four regular meetings each calendar vear, and
special meetings as deemed necessary by the board or the director. It
shall be the duty of the board to review the policies and program of
the agency as developed under authority of this act; to make recom-
mendations thereon to the agency; to provide the agency with such
technical advice and assistance as may be requirved relative to permis-
sible exposure levels, standards of practice, radiation instrumentation,
and other technical matters. Members of the board, other than the
director, shall be entitled to receive compensation at __ ___ _ dollars
per diem and reimbursement for actual and necessary traveling and
subsistence expenses while engaged in the business of the bhoard.

Sectiox 4. Powers and Duties of the Ageney The ageney shall
have the following powers and duties:

(a) Shall develop comprehensive policies and programs for the eval-
vation and determination of hazards associated with the use of radia-
tion, and for their amelioration;

(b) Shall advise, consult and co-operate with other agencies of the
State, the Federal Government, other states and interstate agencies, and
with affected groups. political subdivisions, and industries in further-
ance of the purposes of this act;

(¢) May accept and administer loans, grants, or other funds or gifts
from the Federal Government and from other sources, public or private,
for carrying out any of its functions;

(d) May encourage, participate in, or conduct studies, investiga-
tions, training, research, and demonstrations relating to the control of
radiation hazard, the measurement of radiation, the effects on health
of exposure to radiation, and related problems as it may deem neces-
sary or advisable for the discharge of its duties under this act;

(e) Shall collect and disseminate information relating to the deter-
mination and control of radiation exposure and hazard;

(f) Shall adopt and promulgate such rules and regulations as may be
necessary to further the purposes of this aet; such rules and regulations
may incorporate by reference the recommended standards of nationally

3—L-3772
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recognized bodies in the field of radiation protection such as the Na-
tional Committee on Radiation Protection or the American Standards
Association ;

(g) Shall devise, modify, repeal, promulgate, and enforce rules and
regulations as necessary to implement or effectuate the powers and
duties of the agency under this act;

(h) May issue, modify, or revoke orders prohibiting or abating the
discharge of radioactive material or waste into the ground, air, or
waters of the State in accordance with the provisions of this act and
rules and regulations adopted thereunder;

(i) Upon request, shall render opinion concerning such plans and
specifications on the design and shielding for radiation sources as may
be submitted before or after construction, for the purpose of deter-
mining the possible radiation hazard;

(j) May make inspections of radiation sources, shielding, and im-
mediate surroundings for the determination of any possible radiation
hazard; and shall provide the owner, user, or operator thereof with
a report of any known or suspected deficiencies;

(k) May exercise all incidental powers necessary to carry out the
purposes of this act.

SecTiON 5. Registration,

(a) It shall be unlawful for any person to produce radiation, or to
produce, use, store, or dispose of radioactive materials, or to modify,
extend, or alter such activities, unless he registers in writing with the
agency in accordance with the procedures preseribed by such agency,
except that a period of 90 calendar days shall be allowed for such
registration after the effective date of this act.

(b) It shall be unlawful for any person to produce radiation. or to
produce, use, store, or dispose of radioactive materials, except in ac-
cordance with the provisions of this act and rules and regulations
promuleated thereunder.

SectioN 6. Classification of Sources and Hazards and Standards
of Protection. :

(a) The agency is authorized, with the concurrence of the board,
to classify radiation sources, exposures, and hazards for the purpose
of (1) making inspections, (2) determining the competence of the
radiation users, (3) determining the adequacy of radiation-protective
devices and procedures, and (4) other purposes compatible with the
present and future utilization of all forms of radiation, taking into
account the protection of the health of the people of this State

(b) Prior to the establishment of a system of classification of sources
or uses, or setting standards of protection, or modifying such classifi-
cations or standards, the agency shall conducet public hearings in con-
nection therewith. Notice shall be given of time, date, and place of
public hearing and shall specify the technical area in which a classifi-
cation is sought to be made or for which standards are sought to be
adopted. Such notice shall be published at least twice in a newspaper
of general circulation in the area affected, and shall be mailed at least
20 days before such public hearing to the chief executive of each
political subdivision of the geographical area affected, and may be
mailed to such other persons as the agency has reason to believe may
be affected by such classification and the setting of such standards.
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The agency shall utilize the assistance of the board in connection with
such hearings.

(e) The adoption of standards of protection and the classification
of radiation sources, or any modification or change thereof, shall, upon
approval of the board, be issued as an order of the agency and shall
be published in a newspaper of general circulation in the area affected.
In classifving sources and setting radiation-protection standards, or
making any modification thereof, the ageney shall permit and announce
a reasonable time for the persons or users involved to comply with such
classification and standards, if their operations create a known hazard
to health; except that a user may be directed to abate without delay
a serious known hazard to health.

Sceriox 7. Examination for Compliance: Statement of Noncoms-
pliance.

(a) The agency shall itself, or by its duly designated representatives,
inspect and examine such sources of radiation as it desires, in order
to determine their compliance with the adopted classification and radia-
tion-protection standards of the agency.

(b) 1t such inspection and examination indicates that the source of
radiation is not in compliance with the adopted classification and radia-
tion-protection standards, the owner, operator, or user shall be so
notified in writing, with full particulars regarding any deficiencies.

Sceriox 8. Proceedings Before Board.

(a) Whenever the agency determines there are reasonable grounds
to believe that there has been a violation of any of the provisions of
this act or of any order of the agenecy, it may give written notice to
the alleged violator or violators specifying the causes of complaint.
Such notice shall require that the alleged violations be corrected or that
the alleged violator appear before the agency at a time and place
specified in the notice, and answer the charges. The notice shall be
delivered to the alleged violator or violators in accordance with the
provisions of subsection (d) of this scetion not less than ______ days
before the time set for the hearing.

(b) The agency shall afford the alleced violator or violators an
opportunity for a fair hearing in accordance with the provisions of
Section 9 at the time and place specified in the notice or any modifi-
cation thereof. On the basis of the evidence produced at the hearing
the ageney shall make findings of fact and conclusions of law and enter
such order as in its opmion will best further the purposes of this act
and shall give written notiece of such order to the alleged violator, and
to such other persons as shall have appeared at the hearing and made
written request for notice of the order. If the hearing is held before
any person other than the agency itself such person shall transmit the
record of the hearing together with recommendations for findings of
fact and conelusions of law to the agency, which shall thereunpon enter
its order on the basis of such record and recommendations. The order
of the agency shall become final and binding on all parties unless
appealed to the courts as provided in Section 12 within ________ days
after notice has been sent to the parties.

(¢) Whenever the agency finds that an emergency exists requiring
immediate action to protect the public health or welfare, it may, with-
out notice or hearing, issue an order reciting the existence of such an
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emergency and requiring that such action be taken as it deems nheces-
sary to meet the emergency. Notwithstanding the provisions of sub-
section (b) of this section. such order shall be effective 1mmediately.
Any person to whom such order is directed shall comply therewith
immediately, but on application to the agency shall be afforded a hear-
ing as soon as possible. On the basis of such hearing the ageney shall
continue such order in effect, revoke it, or modify it.

(d) Except as otherwise expressly provided, any notice, order, or
other instrument issued by or under authority of the agency may be
served, personally or by publication. on any person affected thereby,
and proof of such service may be made in like manner as in case of
service of a summons in a civil action, such proof to be filed in the
office of the agency; or such service may be made by mailing a copy
of the notice, order, or other instrument by registered mail, directed
to the person affected at his last known post office address as shown
by the files or records of the ageney, and proof of such service may be
made by the affidavit of the person who did the mailing, such proof
to be filed 1n the office of the agency.

(e) Every certificate or affidavit of service made and filed as herein
provided shall be prima facie evidence of the facts therein stated, and
a certified copy thereof shall have like force and effect.

SEcTioN 9. Hearings. The hearings herein provided may be con-
dueted by the director, or the director may designate hearing officers
who shall have the power and authority to conduct such hearings in
the name of the agency. at any time and place. A record or summary
of the proceedings of such hearings shall be made and filed with the
agency, together with findings of fact and conclusions of law made by
the agency. A member of the agency or a hearing officer, designated by
the ageney, shall have the power to issue in the name of the agency
notice of the hearings or subpoenas requiring the testimony of wit-
nesses and the production of evidence relevant to any matter involved
in such hearing. and to administer oaths and examine witnesses during
such hearings. Witnesses who are subpoenaed shall receive the same
fees and mileage as in civil actions. In case of contumacy or refusal
to obey a notice of hearing or subpoena issued under this section, the
________ Court shall have jurisdiction, upen application of the agency
or its representative, to issue an order requiring such person to appear
and testify or produce evidence as the case may require, and any
failure to obey such order of the conrt may be punished by such court
as contempt thereof.

Sectiox 10. Inspections and Investigations: Maintenance of Ree-
ords. The agency or its duly authorized representative shall have the
power to enter at reasonable times, and after prior notice of at least
two days, upon any private or public property for the purpose of in-
specting and investizating conditions relative to the purposes of this
act; except that such entry into security areas under the direct or
indirect jurisdiction of the Federal Government shall be permitted only
by and with the concurrence of the Federal Government agency or its
duly designated representative.

Any authorized representative of the agency may examine any rec-
ords or memoranda pertaining to the operation of radiation machines
and radioactive materials. The agency may require the mamtenance
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of records relating to the operation of disposal svstems. Copies of such
records must be submitted to the agency on request.

SecTioN 11.  Penalties: Injunetions.

(a) Any person who violates any of the provisions of, or who fails
to perform any duty imposed by, this act, or who violates any order
of the agency promulgated pursunant to this aet, shall be guilty of a
misdemeanor, and in addition thereto may be enjoined from continu-
ing such violation. Each day upon which such violation occurs shall
constitute a separate violation.

(b) It shall be the duty of the Attoruey General on the request of
the agency to bring any action for an injunction against any person
violating the provisions of this act. ov violating any ovder of the agency.
In any action for an injunction broucht pursuant to this section, any
findings of the ageney after hearing or due notice sliall be prima facie
evidence of the fact or facts found therein.

Scerrox 12, Review.

(a) An appeal may be taken from any finul order, or other final
determination of the ageney, by any person who believes himself ad-
versely affected thereby, or by the Attorney General on behalf of the
State of the _ _____ Court of the State in the arcea affected or to the
________ Court of (Seat of government) - VWithin 30 days after receipt of a
copy of the order. or other determination, or after service of notice
thereof by registered mail, the appellant or his attorney shall serve a
notice of appeal on the ageney through its (director) provided that
durine such 30-day period the court may, for good cause shown, extend
such time for an additional period not to exceed 60 days. The notice
of appeal shall refer to the action of the agency appealed from, shall
specity the grounds of appeal, including bhoth poinis ot law and faet
which are asserted or questioned by the appellant A copy of the origi-
nal notice of appeal with proof of service shall be filed hy the appellant
or his attorney with the clerk of the court within 10 days of the service
of the notice and thereupon the court shall have jurisdiction of the
appeal.

tb) The appellant and the agency shall in all cuses be deemed the
oricinal parties to an appeal. The State, through the Attorney Gen-
eral or any other person attected, may become a party by intervention,
as in a civil action, upon showing cause therefor, The Attorney deneral
shall represent the acency, if requested, upon all sach appeals unless
he appeals or intervenes in behalf of the State. If the Attorney General
or a member of his staff is not available to represent the agency in
any particular proceeding, the ageney Is empowered to appoint special
counsel for such proceeding. No bond or deposit for costs shall be re-
quired of the State or ageney upon any such appeal or upon any sub-
sequent appeal to the Supreme Court or other court proceedings per-
taining to the matter.

(e¢) The appeal shall be heard and determined by the court upon
the issues raised by the notice of appeal and the answer thereto ac-
cording to the rules relating to a trial in the nature of an appeal in
equity of an administrative determmation. All findings of fact by the
agency are to be deemed final, unless it is shown that such findings
were not supported by substantial evidence produced hefore the agency
at the hearing. In any appeal or other proceeding involving any order,
or other determination of the agency, the action of the agency shall be
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prima facie evidence reasonable and valid and it shall be presumed
that all requirements of the law pertaining to the taking thereof have
been complied with. A copy of the proceedings before the agency shall
be certified to the court in connection with each appeal.

(d) A further appeal may he taken to the Supreme Court of the
State in the same manner as appeals in equity are taken.

Section 13. Conflicting Laws. This act shall not be construed as
repealing any laws of the State relating to radiation sources, exposures,
radiation protection, and professional licensure, but shall be held and
construed as auxiliary and supplementary thereto, except to the extent
that the same are in direct conflict herewith.

Sectioxy 14. Existing Rights and Remedies Preserved. It is the
purpose of this act to provide additional and cumulative remedies to
evaluate, control, and prevent impairment to health from radiation
and to encourage the constructive use of radicactive materials and radi-
ation machines. Nothing herein contained shall be construed to abridge
or alter rights of action or remedies in equity or under the common
law or statutory law, eriminal or civil, nor shall any provision of this
act, or any act done by virtue thereof, be construed as estopping the
State, or any municipality or person, in the exercise of their rights in
equity or under the common law or statutory law to protect the public
health and encourage commerce and industry.

Section 15. Severability. If any section, subsection, sentence,
clause, phrase, or word of this act is for any reason held to be uncon-
stitutional, such decree shall not affect the validity of any remaining
portion of this act.

SouRcE TU. 8. Department of Commerce, National Bureau of Standards, Regulation
of Radiation by Legislative Means, Handbook 61, 1955



C. THE AMERICAN PUBLIC HEALTH ASSOCIATION, INC., MODEL
STATE RADIATION PROTECTION ACT (With Commission) 1958

An Act relating to radiation protection, creating a Commission on Ra-

diation Protection in the ________________ _____________ and pre-
(Insert proper title of State health agency)

seribing functions, powers and duties relating to prevention and
prohibition of unnecessary radiation.

Be it enacted by - — — —

. (Insert enacting clause proper fur particular state)
1. Title

This act shall be known and may be cited as the ‘‘Radiation Pro-
tection Act.”’

. Public Policy

‘Whereas ionizing radiations and their sources can be instrumental
in the improvement of health, welfare and productivity of the publie
if properly utilized, and may be destructive of life or health if
carelessly or excessively employed, or may impair the industrial and
agricultural potentials of the State if improperly utililized, it is
hereby declared to be the public policy of this State to encourage
the constructive uses of radiation and to prohibit and prevent
unnecessary radiation.

3. Definitions *
The following words shall have the following meanings:
‘‘Commission’’ means the Commisison on Radiation Protection

created under this act;
“‘Department’’ means

3]

(Insert proper title of state health agency)
‘“‘Unnecessary radiation as used in this aet means the use of
gamma rays, Xx-rays, alpha and beta particles, hich speed electrons,
neutrons, protons and other atomic or nuclear particles or rays in
such manner as may be hazardoust to the health of the people or the
industrial or agricultural potentials of the state.

4. Commisison Created
There is hereby created inthe - _________

a Commission on Radiation Protection, which shall consist of
________ members ________ of whom shall be: the

head of state health ageney) (Insert pruper title of state health agency)

designated by him __________________ - e

(Similarly 1nsert proper titles of heads of other state agencles to be
represented on commission and their designees)

who shall serve ex officio and ________ members with scientifie
training and experience in medicine, radiology, radiation physies,

* Insert definition of person if necessary. A
t Alternate suggestion for phrase ‘may be hazardous” 18 “may be injurious to the
individual or is injurious”

(1)
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atomic energy, or biology to be appointed from persons to be nom-
inated by the organizations hereinafter enumerated, by the Gov-

ernor with the advice and eonsentof the _ . _____________________
{Insert title of legislatne body of the stute)

On or before ________ and thereafter as required. at least one
month prior to the expiration of the term of the member chosen
from nominees of each organization hereafter enumerated, each
such organization shall submit to the Governor a list of three ree-
ommended nominees for membership on the commission from which
list the Governor shall appoint one.

If any organization does not submit a list of recommended
nominees at any time required hy this aet, the Governor may
appoint a member of his choice.

The organizations which shall be entitled to submit recommended

nominees are: _____ oo

(List appropriate arganizations n the State)

. Term of Office of Comnussioners

Of the ________ members first to be appointed, cone <hall he
appointed for a term of one year, one for a term of two vears, two
for terms of three vears and two for terms of fonr vears beginning
on ________. Thereafter. all appointments <hall he made for terms
of four years beginning on ________. ATl appointed members shall
serve after the expiration of their terms until their respective sue-
cegsors are appointed and shall qualify, and any vacaney occurring
in the appointed membership of the commisison, by expiration of
term or otherwise. shall be filled 1n the scame manner as the original
appointment for the unexpired term only. notwithstanding that
the previous incumbent may have held over and continned in office
as aforesaid. The Governor may remove any appointed member of
the commission for cause after a hearing.

. Expenses of Commission

All members of the commission shall serve without compensa-
tion but shall be reimbursed for expenses incurred in attending
meetings of the commission and in the performance of any duties
as members thereof.

Comnission Officers

The c¢hairman of the commission shall be the ________________
(Insert proper title of head of <tate health agenev)

_________________________ members of the commission shall con-
stitute a quorum to transact its business, except that action on
codes, tules, and regulations shall be by at least a two-thirds vote of
the entire eommission.
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Commission Mectings
The commission shall hold at least —_______ regular meetings
each calendar year, and such special meetings as it deems necessary.

. Rules and Regulations

The commission shall have power to formulate and promulgate,
amend and repeal codes and rules and regulations, including reg-
istration of sources of radiation, as may be necessary to prohibit
and prevent unnecessary radiation provided, however, that no such
code, rule or regulation and no such amendment or repeal shall be
adopted exeept after publie hearing to be held after ________ days
prior notice thereof by public advertisement of the date, time and
place of such hearing, at which opportunity to be heard by the
commission with respect thereto shall be given to the public; and
provided. further, that no such code, rule or regulation and no such
amendment or repeal shall be or become effective until —_______
days after the adoption thereof as aforesaid. Anv person heard at
such public hearing shall be given written notice of the determina-
tion of the commission.

Duty of Commission

It shall be the duty of the commission to review the policies and
program of the department as developed under authority of this
act; to make recommendations thereon to the department; to pro-
vide the department with such technical adviee and assistance as
may be requested by the department.

Functions and Powcers of Department
The department shall:

(a) Administer this act and codes, rules, or regulations promul-
gated by the commission ;

(b) Develop comprehensive policies and programs for the evalua-
tion and determination of hazards associated with the use of
radiation. and for their amelioration;

(¢} Advise, consult, and co-operate with other agencies of the
State, the Federal Governnient, other states and interstate
agencies, and with affected groups. political subdivisions, and
industries ;

(d) Accept and administer according to law loans, grants, or
other funds or gifts from the Federal Government and from
other sources. public or private, for carrying out its fune-
tions under this act;

(e) Encourage, participate in, or conduct studies, investigations,
training, research., and demonstrations relating to the con-
trol of radiation hazard. the measurement of radiation, the
effects on health of exposure to radiation and related proh-
lems as it may deem necessary or advisable for the discharge
of its duties under this act;

(f) Collect and disseminate health education information relat-
ing to radiation protection;

(g) Review * plans and specifications for radiation sources sub-
mitted pursuant to codes, rules or regulations promulgated
under this act;

*Alternate wording Review and approve
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(h) Inspect radiation sources, their shielding and immediate sur-
roundings and records concerning their operation for the
determination of any possible radiation hazard;

(i) All data obtained as a result of registrations, inspections or
investigations shall be kept confidential by the department.

Use of Radiation Sources

All sources of radiation shall be shielded, transported, handled,
used and kept in such manner as to prevent all users thereof and all
persons within effective range thereof from being exposed to un-
necessary radiation.

Notification of Violation and Order of Abatement

Whenever the department finds upon inspection and examination
of a source of radiation as constructed, operated or maintained that
there has been a violation of any of the provisions of this act or any
codes, rules or regulations promulgated under this act, it shall

-notify any person found to be causing, allowing or permitting such

violation, of the nature of that violation and order that prior to a
time fixed by the department, which time shall not be later than

____________________ from the date of service of the notice, that
(Reasonable period of time)

such person shall cease and abate causing, allowing or permitting
such violation and take such action as may be necessary for the
source of radiation to be constructed, operated or maintained in
complianee with this act and codes, rules or regulations promul-
gated by the commission.

Any person aggrieved by the finding or order of the department
may bring a civil action in the ____ ___ court at any time within
three months after being notified thereof, and said court may
hear and determine such action in which the court may proceed
in a summary manner or otherwise, and thereupon may affirm the
finding or order of the department or reverse or modify the finding
or order of the department in whole or in part as the court shall
deem just and reasonable.

Authority of Department in Cases of Emergency

‘Whenever the department finds that an emergeney exists requir-
ing immediate action to protect the public health or welfare, it may
issue an order reciting the existence of such an emergeney and re-
quiring that such action be taken as it deems necessary to meet the
emergency. Such order shall be effective immediately. Any person
to whom such an order is directed shall comply therewith immedi-
ately, but on application to the department shall be afforded a
hearing within ________ days. On the basis of such hearing, the
department shall continue such order in effect, revoke it, or mod-
ify it.
Injunctive Relief

A civil action may be instituted in the ____.____ Court on behalf
of the department for injunctive relief to prevent the violation of
the provisions of this act or codes, rules or regulations promulgated
under this aet, and said court may proceed in the action in a sum-
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mary manner or otherwise and may restrain in all such cases any
person from violating any of the provisions of this act or said codes,
rules or regulations.

Ezxceptions

Nothing in this act shall be interpreted as limiting intentional ex-
posure of patients to radiation for the purpose of diagnosis or
therapy, or medical research, as authorized by law.

Conflicting Laws

This act shall not be construed as repealing any laws of the State
relating to radiation sources, exposures, radiation protection, and
professional licensure, but shall be held and construed as auxiliary
and supplementary thereto, except to the extent that the same are
in direct conflict herewith.*

No ordinances or regulations of any governing body of a muniei-
pality or county or board of health not inconsistent with this aet or
any code, rules or regulations promulgated pursuant thereto shall
be superseded by this act. Nothing in this act or in any code, rules
or regulations promulgated pursuant thereto shall preclude the
right of any governing body of a municipality or county or board
of health to adopt ordinances or regulations not inconsistent with
this act or any code, rules or regulations promulgated pursuant
thereto.

Lzisting Remedies Unimpaired

No existing civil or eriminal remedy for any wrongful action
which is a violation of any code, rule or regulation promulgated
under this act shall be excluded or impaired by this act.

Review

Review of any code, rule or regulation promulgated under this
act shall be by appeal to the ________ Court.
Severability

If any section, subsection, sentence, clause, phrase, or word of this
act is for any reason held to be unconstitutional, such decree shall
not affect the validity of any remaining portion of this act.

. Protection of Powers

The powers, duties and functions vested inthe _______________
(Insert proper title

______________ under the provision of this act shall not be construed
of state health agency)

to affect in any manner the powers, duties and functions vested in

the . under any other provisions
(Insert proper title of state health agency)

of law.

22. Effective Date

This act shall take effect ________.

* It may be desired to delete this paragraph If so, at the end of Section 21 entitled

“Protection of Powers” add the following phrase: “or those of the _________.___

(State Stream Pollution and Air Pollution Control Agencies)
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D. THE AMERICAN PUBLIC HEALTH ASSOCIATION, MODEL STATE
RADIATION PROTECTION ACT (Without Commission)

ection headings mserted fer ready reference—they would not bhe included in a

bill as might be mtroduced hefore a state legislature)

An act relating to radiation protection and prescribing funetions,

powers and duties relating to prevention and prohibition of un-
necessary radiation.

Be it Enacted by_________ .

1.

o

{Insert enactu g clanse pioper for particular state)
Title
This act <hall be known and may be cited as the ‘‘Radiation Pro-
teetion Act.”’

. Public Policy

‘Whereas ionizing radiations and their sources can be instrumental
in the improvement of health, welfare and productivity of the
publie if properly utilized, and may be destructive of life or
health if carelessly or excessively employved, or may impair the
industrial and agricultural potentials of the <tate 1f improperly
utilized, 1t is hereby declared to be the public poliey of this state
to encourace the constructive uses of radiation and to prohibit
and prevent unneecssary radiation.

3. Definitions *

The following words as used in this act shall have the following
meanings:

“Department’ means
{Inzert proper title of State Ilealth agercy)

“ Unnecessary radiation’ means the use of gamma rays, X-rays,
alpha and beta particles, high xpeed electrons, neutrons, protons,
and other atomie or nuclear particles or rays in such manner as
may be hazardous T to the health of the people or the industrial
or agricultural potentials of the state.

4. Rules and Regulations

*I

The ___

(State Boatd of Health—Public Health Cuunal or department s may be desired)
shall have power to formulate and promulgate, amend and repeal
codes and rules and regulations including registration of sources
of radiation as may be necessary to prohibit and prevent unneces-
sary radiation provided however, that no such code, rule or regu-
lation and no such amendment or repeal shall be adopted except
after public hearing to be held after ________ days prior notice
thereof by public advertisement of the date, time and place of

such hearing, at which opportunity to be heard by the _________
(State Board of

________________________________________________ with respect
Health—DPublic Health Couneil or department as may he desnred)

nsert definition of person if necessary

1 Alternate suggestion for phrase ‘“may be hazardous” is ‘may be 1njurious to the

individual or is injurious.”

(76)
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thereto shall be given to the public; and provided, further, that no
such code, rule or regulation and no such amendment or repeal
shall be or become effective until ________ days after the adoption
thereof as aforesaid. Any person heard at such public hearing shall

be given written notice of the determination of the _____________
(State Board of

Health—DPublie Health Council or depaitment as muy be desired)

5. Functions and Powers of Department

The department shall:

a) Administer this act and codes, rules, or regulations promulgated
under this act;

b) Develop comprehensive policies and programs for the evalua-
tion and determination of hazards associated with the use of
radiation, and for their amelioration;

¢) Advise, consult, and cooperate with other agencies of the state,
the Federal Government, other States and interstate agencies,
and with affected groups, political subdivisions, and industries;

d) Accept and adnminister according to law loans, grants, or other
funds or gifts from the Federal Government and from other
sources, public or private, for carrymg out its funetions under
this act;

e) Encourage, participate in, or conduct studies, investigations,
training, research, and demonstrations relating to the control
of radiation hazard, the measurement of radiation, the effects
on health of exposure to radiation, and related problems as it
may deem necessary or advisable for the discharge of 1ts duties
under this aect;

f) Collect and disseminate health education information relating
to radiation protection;

g) Review - plans and specifications for radiation sources sub-
mitted pursuant to codes, rules or regulations promulgated
under this act;

h) Inspect radiation sources, their shielding and immediate sur-
roundings and records concerning their operation for the deter-
mination of any possible radiation hazard;

1) All data obtained as a result of registrations or investigations
shall be kept confidential by the Department.

6. Use of Radiation Sources
All sources of radiation shall be shielded, transported, handled,
used and kept in such a manner as to prevent all users thereof
and all persons within effective range thereof from being exposed
to unnecessary radiation.

7. Notification of Violation and Order of Abatement
Whenever the department finds upon inspection and examination
of a source of radiation as constructed, operated or maintained
that there has been a violation of any of the provisions of this act
or any codes, rules or regulations promulgated under this act, it
shall notify any person found to be causing, allowing or permitting
such violation, of the nature of that violation and order that prior

* Alternate wording: Review and approve.
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to a time fixed by the department, which time shall not be later

tham ____________________ from the date of service of the notice,
(Reasonable perlod of time)

that such person shall cease and abate causing, allowing or per-
mitting such violation and take such action as may be necessary
for the source of radiation to be constructed, operated or main-
tained in compliance with this act and codes, rules or regulations
promulgated under this act. Any person aggrieved by the finding
or order of the department may bring a civil action in the ________
Court at any time within three months after being notified thereof;
and said court may hear and determine such action in which the
court may proceed in a summary manner or otherwise, and there-
upon may affirm the finding or order of the department or reverse
or modify the finding or order of the department in whole or in
part as the court shall deem just and reasonable.

. Authority of Department in Cases of Emergency

Whenever the department finds that an emergency exists requir-
ing immediate action to protect the public health or welfare, it mayv
issue an order reciting the existence of such an emergency and
requiring that such action be taken as it deems necessary to meet
the emergency. Such order shall be effective immediately. Any
person to whom such order is directed shall comply therewith im-
mediately, but on application to the Department shall be afforded
a hearing within________ days. On the basis of such hearing the
department shall continue such order in effect, revoke it, or modify
it.

. Injunctive Relief

A civil action may be instituted in the________ Court on behalf of
the department for injunctive relief to prevent the violation of the
provisions of this act or codes, rules or regulations promulgated
under this act, and said court may proceed in the action in a sum-
mary manner or otherwise and may restrain in all such cases any
person from violating any of the provisions of this act or said codes,
rules or regulations.

Ezxceptions

Nothing in this act shall be interpreted as limiting intentional ex-
posure of patients to radiation for the purpose of diagnosis or
therapy, or medical research, as authorized by law.

Conflicting Laws

This act shall not be construed as repealing any laws of the state
relating to radiation sources, exposures, radiation protection, and
professional licensure, but shall be held and construed as auxiliary
and supplementary thereto, except to the extent that the same are
in direct conflict herewith. * No ordinances or regulations of any
governing body of a municipality or county or board of health not
inconsistent with this act or any code, rules or regulations promul-

* It may be desired to delete this paragraph—Iif so, it is suggested that the following

phrase be added at the end of Section 15 entitled “Protection of Powers’—*‘or
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gated pursuant thereto shall be superseded by this act. Nothing in
this act or in any code, rules, or regulations promulgated pursuant
thereto shall preclude the right of any governing body of a munici-
pality or county or board of health to adopt ordinances or regula-
tions not inconsistent with this act or any code, rules or regulations
promulgated pursuant thereto.

. Existing Remedics Umimpaired

No existing civil or criminal remedy for any wrongful action which
is a violation of any code, rule or regulation promulgated under
this act shall be excluded or impaired by this act.

Review

Review of any code, rule or regulation promulgated under this act
shall be by appeal to the —_______ Court.

Severability

If any section, subsection, sentence, clause, phrase, or word of this
act is for any reason held to be unconstitutional, such decree shall
not affect the validity of any remaining portion of this act.

Protection of Powers

The powers, duties and funections vested in the._______ under the
(Insert proper title of state health agency)

provisions of this act shall not be construed to affect in any manner

the powers, duties and funections vested in the________ under any
(Insert proper title of state health agency)

other provisions of law.

Effective Date
This act shall take effeet________.
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THE UNIVERSITY OF CALIFORNIA
UNIVERSITY-WIDE COMMITTEE ON RADIOLOGICAL SAFETY
REPORT ON RADIATION SAFETY LEGISLATION?!

December 16, 1958

A radiation protection program for the State of California is neces-
sary for the following reasons:
I—The use of ionizing radiation is inereasing in the following fields:
(a) Medical use.
1. Clinieal.
2. Research.
3. Educational.
(b) Industrial use.
1. Applied.
2. Research.
3. Educational.
(¢) Environmental Contamination.
1. Weapon tests.
2. Industrial wastes.
3. Medical wastes.
(1) AEC laboratory activities,

At this time the amount of exposure to ionizing radiation in
many areas is based on estimates from a relatively few sample
studies. Further, the amount of exposure is a variable quantity
depending on geography, weather and population segments ana-
Iyzed.

IJI—The people of California could be exposed to undesirable amounts
of ionizing radiation if the present development of use is allowed
to continue without knowledge and control as to the amount of
exposure received by the people.

III—The present programs of Radiation Protection, nationally and
within the State, have not been desizned to meet the require-
ments of the people of the State of California.

Therefore, it is the unanimous recommendation of this Subcom-
mittee that the State of (alifornia establish without delay a—

STATE 0F CALIFORNIA RADIATION PROTECTION AGENCY

1. To be composed of a commission of experts and an executive
staft.

2. To develop and recommend a program for radiation protection
within the State (upon adoption of the program, the commis-

1 At the time this report was subnutted to the Assembly Interim Committee on Public
Health, there had “not been sufficient time to present 1t for review and approval
by the President and the Board of Regents Accordingly, the program proposed
in the report should be accepted only as a statement of recommendations to the
unuversity adminisiration by a committee of experts in the field of radiation
protection; and should not be looked upon as the official recommendations of the
TUnnersity of Califormia” Letter to Committee from Richard J Stull, Vice Presi-
dent, Medical and Health Sciences, University of California, December 4, 1958,

(80)
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sion to be given the powers and responsibilities necessary to
effectively coordinate radiation profection aclivities on a state-
wide basis, to develop approximate radiation safety standards,
and to provide immformation, adyice and assisfance to the yarious
State deparfments and agencies coneerted with radiation pro-
tection).
3. To prevent contradictory, couflicting or unduly restrictive reg-
ulations of the use of ionizing radiation.
. To evaluate withm reasonable limits the continuing exposure
of the people of the State of (‘alifornia.
. To establish what amounts of exposure will be deemed a hazard.
. To recommend abatement of hazardous exposure conditions.
. To discharge these responsibilities wherever possible through
existing state departments according to their field of 1nterest.
8. To do this in the most economical way possible.

e

-1 & Lt

It appears unlikely that any single existing department or staff eould
discharge the responsibilities of the proposed ageney for the following
reasons :

A—Radiation protection is required in fields of activity such as—

. Medical use.

. Industrial use and occupational health.
Sanitation.

. Waste disposal.

1. Water pollution.

2. Air pollution.

Agriculture.

Microbiology.

Animal husbandry.

. Fish and game.

. Educational and research use.
. AEC laboratory activities.

. Oceanography.

. Transportation.

e T

=R e
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This involvement requires specialized competence unavailable in any
single person or department. Theretfore, it is recommended that—

The responstbility to determinc the program of radiation protection
in the State of California be delegated to a commission of erperts with
interests and cxrperience in the major fields of aclivilies requiring radia-
tton protection.

There should also be available consultants in the minor fields of
activity. It is further recognized that the major fields of interest may
change as the use of ionizing radiation progresses and the commission
should reflect such change by increasing or changing the experts mak-
ing up the commission.

The regulations pertaining to use of ionizing radiation will emanate
from the departments according to their fields of responsibility, how-
ever, such proposed regulations must be submitted to or evolved in
consultation with the Radiation Protection Agency before adoption.

The commission will have the responsibility of preventing conflicting
or unduly restrictive regulations. To this end the agency will maintain

4—L-3773
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and publish the combined regulations pertaining to ionizing radiation
gathered from all departments who so regulate.

The enforeement of issued regulations will be the responsibility of
the department issuing the regulations.

The abatement of hazardous conditions shall be the duty of the
existing departments according to their fields of responsibility upon
violation of established regulations or upon advice from the state com-
mission.

In order to discharge the responsibilities of the commission it is
further recommended that the commission be furnished a Staff Agency
of Radiation Protection to carry out the following activities and
serviees:

1. To work with other state agencies to carry out for radiation pro-
tection the program adopted by the commission.
2. To avoid unnecessary duplication of—
a. Regulations,
b. Programs,
c. Instruments,
d. Personnel.

3. To carry out the program adopted by the commission.

4. To maintain a registry of all sources of ionizing radiation desig-
nated by the commission for registration.

5. To gather and centralize a continuing estimate of the exposure of
the people of the State to ionizing radiation.

6. To assist state agencies with technically skilled personnel and equip-
ment.

7. Maintain sufficient radiological laboratory facilities and instru-
ments to discharge the duties and provide the services required by
other state departments.

8. To act as the executive branch of the state commission.

9. To supply training and educational services to other state agencies.

We believe such a program and organization will best serve the
needs of the people of the State of California. We believe it will be
the most economical way of providing the program. It allows the flex-
ibility needed in the future development of use of ionizing radiation.

‘We believe that due to the probable changes in the importance of
sources of exposure (ie., a bomb test ban would effect the exposure
from fallout; the development of atomic power stations would effect
the potential exposure from occupation; the development of atomie
reactor merchant ships would effect the interest of harbors and dock-
ing departments) the program should be in a separate highly skilled
agency subject to modification to suit the needs of the State. It should
not be a part of any existing state department since no department
can discharge fully the needs of the program and its own interest
without prejudice, and participation may change quite rapidly its
own interest as progress changes the source of exposure.

Therefore, we recommend the commission and its staff agency be a
separate agency serving the State in the manner deseribed.

In formulating the preceding recommendations the committee rec-
ognized the following pertinent information:
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. At the national level the National Bureau of Standards pub-

lishes a large series of handbooks setting forth recommendations

for radiation protection. The AEC also published recommenda-

tions.

It has been found necessary to arrive at the content of these
handbooks by means of committees for the same reasons set
forth in our recommendations.

Recommendations of national and international bodies require

interpretation and quantitative deecisions. We believe this funec-

tion can best be achieved by the recommended commission.

In the State of California the existing regulations of the De-

partment of Industrial Safety have been reviewed and in one

area critically examined by the chairman of the subecommittee
in his particular field of interest.

This examination revealed examples of undue restriction and

needless technical violation that could be prevented by changes

in the orders that would fulfill the intent of the orders but
remove in large measure their undesirable features.

The National Bureau of Standards handbooks were reviewed.

Previous proposed legislation in the State was reviewed.

Present and contemplated programs of existing departments

were examined and discussed.

Fields of interest of various departments were reviewed taking

into consideration the information published by the World

Health Organization, the ARC, the U. S. Department of Health

and Welfare, the National Bureau of Standards, plus various

state organizations representing users and regulators of use.

The existing literature on the subjeet was reviewed.

The need for a superior, skilled agency staff is recognized, and

the difficulty and expense of maintaining more than one skilled

staff is emphasized.

Written recommendations of the subecommittee members were

exchanged and recommendations of interested experts were re-

viewed.

Meetings were held to reconcile the differences and arrive at an

acceptable proposal.

It was further recognized that radiation protection is divided

into various categories requiring specialized skills and experience,

namely—

a. Recognition and evaluation of the hazard when the exposure
is known requires the skill of a person with training and
experience in the reaction of humans to ionizing radiation.

b Measurement of exposures requires a person skilled in the
techniques and instruments required.

¢. Engineering ability in the particular field of design applicable
to maintaining standards set by No. 4 below.

d. The setting of standards of permissible exposure. Since there
are no absolute standards these quantities remain matters of
judgment and are best established by a commission made up
of experts in the first three categories plus additional rep-
resentatives from particular fields of major interest.
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X

The recommendations submitted are now the unanimous opinion of
the subcommittee as representing the best means of fulfilling the re-
gquirements of the people of the State of California and the interests of
the various departments serving these requirements.

Rey~owp F. Brown, M.D., Chairman
Mr. NELSON GARDEN

Dr. KENNETH ScorT

Dr. JorN HEsLEp



APPENDIX 1V

REPORT OF THE GOVERNOR’S ADVISORY COMMITTEE ON
PEACETIME USE OF RADIOLOGICAL MATERIALS TO
GOVERNOR GOODWIN J. KNIGHT

December 11, 1958

The Governor’s Advisory Committee on Peacetime Use of Radiologi-
cal Materials met in Room 5100, State Capitol Annex, on December 9,
1958, at 10 a.m., for the purpose of reviewing the recommendations of
the Staff Committee concerning necessary legislation to administer the
radiation protection responsibilities of the several departments.

The committee considered in detail the report of its Staff Committee
and adopted the following report which is herewith transmitted to you
as a recommendation of vour advisory committee.

1. For the most part department representatives on your committee
felt there was little need for additions to or changes in the present stat-
utes as applied to the programs of the specific departments at this time.
Only the Departments of Public Health and Fish and Game have sug-
gestions for possible additions to the statutes; these are discussed in
paragraphs 4 and 5 below.

2. Your committee recognized the possible need or desirability of
some legislation of a general type establishing policy in regard to radia-
tion matters.

The committee felt that any such general legislation should embody
the following prineciples:

a Retention of the authorities and responsibilities of state depart-
ments and avencies in such manner as these may be applicable to
radiation matters.

b Provide for co-ordination of the activities of the several depart-

ments and agencies concerned in radiation matters.

Provide for a representative advisory committee to the Governor

on radiation matters.

d. Provide for an interdepartmental advisory committee to the Gov-
ernor,

e Provide a single point of contact in State Government for the
Atomie Energy Commission of the United States Government.

f. Provide for registration of all sources of ionizing radiation.

&

3. There was not unanimous agreement in the ecommittee as to the
mechanism for achieving these stated principles The majority of the
committee felt that there was not need to establish a special office,
agency, or position to co-ordinate radiation activities of the several
departments and agencies. The minority felt it desirable to provide for
some such special mechanism,

Consequently, the committee wishes to submit alternate suggestions
for proposed legislation for your consideration.

(83)
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a. Attachment 1 is submitted as proposed legislation which does not
establish a special mechanism for an Office of Co-ordinator.

b. Attachment 2 is submitted as proposed legislation, including pro-
vision for an Office of Co-ordinator.

4, Attachment 3 is a suggested addition to the Health and Safety
Code, outlining certain responsibilities of the State Department of
Pubhc Health, The department indicated that such legislation would be
desirable if alternate No. 1 were adopted.

5. Attachment 4 is a suggested addition to the Fish and Game Code.
The Department of Fish and Game feels this proposed legislation is
necessary whether or not general legislation is adopted. There has not
yet been opportunity to work out in the staff committee all of the rami-
fications of this proposal, insofar as departments other than Fish and
Game are concerned.

Attachment 1

An act to add Chapter 8 to Division 20 of the Health and Safety Code,
relating to atomic energy and tonizing radiation

CuAPTER 8. AroyMic ENERGY AND JONTZING RADIATION

2550. The Legislature recognizes that the production and utiliza-
tion of ionizing radiation, including that from atomic energy applica-
tions, for peaceful purposes has already resulted in, and will necessarily
continue to result in, conditions calling for changes in the laws of the
State and rules and regulations issued thereunder with respect to, but
not limited to, public health and safety, industrial safety, workman’s
compensation, transportation, public utilities, insurance, conservation
of natural resources, including wildlife, protection of streams, rivers,
lands, and space from contamination and pollution, agriculture, educa-
tion, and others, and hereby declares the policy of the State is:

(a) To adapt its laws and regulations so as to encourage the develop-
ment of beneficial uses of ionizing radiation and nuclear energy while
at the same time protecting the public interest and the State’s resources.

(b) To have State agencies retain their traditional authorities and
responsibilities whenever possible.

(e¢) That the various departments and agencies of the State which
are concerned with radiation and its various applications and uses shall
develop programs designed to protect the people of the State from
unnecessary exposure.

(d) To assure the eco-ordination of the programs of the state agencies
and the laws, rules and regulations incident thereto, and to insure co-
ordination of these activities with the development and regulatory aec-
féivities of local agencies, other states, and the Government of the United

tates.

25501. As used in this chapter, the following terms have the mean-
ings described in this section:

(a) ‘‘State agency’ means every state office, board. commission,
authority, department, division and bureau, and is intended to be all-
inclusive.
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(b) ‘“Atomic energy’’ means all forms of energy released in the
course of nuclear transformation.

(e¢) “Byproduct material’’ means any radioactive materials (exceept
special nuclear materials) yielded in or made radioactive by exposure
to the radiation incident to the process of producing or utilizing special
nuclear materials.

(d) ‘““Production facility’’ means (1) any equipment or device
capable of the production of special nuclear material in such quantity
as to be of significance to the common defense and security, or in such
manner as to affect the health and safety of the public; or (2) any im-
portant component part especially designed for such equipment or
device.

(e) ‘‘Special nuclear material’’ means (1) plutonium and uranium
enriched in the isotope 233 or in the isotope 235, and any other material
which the Governor declares by order to be special nuclear material
after the United States Atomic Energy Commisison has determined
the material to be such; or (2) any material artificially enriched by any
of the foregoing.

(f) ““Utilization facility ”’ means (1) any equipment or device, except
an atomic weapon, capable of making use of special nuclear materials
in such quantity as to be of significance to the common defense and
sceurity, or in such manner as to affect the health and safety of the
publie, or peculiarly adapted for making use of atomic energy in such
quantity as to be of significance to the common defense and security,
or in such manner as to affect the health and safety of the publie; or
(2) any important component part especially designed for such equip-
ment or device.

(g) ““Iomizing radiation,”’ or ‘‘radiation,’’ as used in this chapter,
means any or all of the following forms of ionizing radiation: alpha
rays, beta rays, gamma rays, X-rays, neutrons, high-speed electrons, and
other atomie particles, but not sound or radio waves, or visible, infra-
red, or ultraviolet light.

(h) ¢““‘Radioactive material’’ nieans any compound or element which
may emit any or all of the following : alpha and beta particles, electrons.
protons, neutrons, and gamma and all other emissions which produce
ionization directly or indirectly.

25502. The State Department of Public Health shall be the point of
contact for the Atomic Energy Commission and with state governments
in matters pertaining to atomic energy and ionizing radiation, except
for those cases of disaster and extreme emergency covered hy other
regulations. This is not intended to prohibit such direct communication
between agencies as might be required.

25503. It is unlawful for any person to manufacture, construct,
produce, transfer, acquire, use or possess anyv special nuclear material,
byproduct material, production facility, or utilization facility, or act
as an operator of a production or wutilization facility wholly within
this State unless he shall have first obtained a license or permit for
the activity in which he proposes to engage from the United States
Atomic Encrgy Commission if the commission requires a license or
permit to be obtained by persons proposing to engage in such activities.
Violation of this section is a misdemeanor.

’
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25504. There is hereby created an Advisory Conference on Atomie
Energy and Ionizing Radiation, eonsisting of 15 members, including at
least one representative each from industry, labor, medicine, science,
eduecation, law, local government, and State Government. The conference
shall advise the Governor regarding developments and problems in the
uses of atomie energy and ionizing radiation. Members of the conference
shall be appointed by the Governor. Of the members first appointed,
the Governor shall designate five to serve until October 1, 1960, five to
serve until October 1, 1961, and five to serve until October 1, 1962.
Thereafter all members shall he appointed for three-year terms, except
that members appointed to fill vacancies occurring prior to the expira-
tion of a term shall be appointed for the remainder of such term. The
Governor shall annually on October Ist designate one member of the
conference to serve as chairman, and the chairman shall call meetings
of the conference at least twice each yecar. Conference members shall
receive no compensation but shall be entitled to receive their actual
and necessary travel and subsistence expenses while serving on business
of the conference.

25505. There is hereby created the State Committee on Atomic En-
ergy and Jonizing Radiation which shall consist of the heads of the
following state departments and agencies. or the individual de<ignated
by the head of such department or agency to represent it: Public
Health, Industrial Relations, Water Resources. Natural Resources, ¥ish
and Game, State Water Pollution Control Board, Disaster Office, Attor-
nev General, Agriculture, Education, Finance, University of California,
Public Utilities Commission, and such other state departments or
agencies as the Governor may indicate. The chairman of the committee
shall be annually designated by the Governor. The committee may des-
ignate and appoint technical consultants fo advise the committee in
matters relating to ionizing radiation and atomic energy. The committee
shall meet at least once every four months to co-ordinate the programs
and activities of the respective state departments and agencies in mat-
ters pertaining to atomic energy and ionizing radiation, and to report to
the Governor thereon.

25506. Any person possessing radioactive materials or machines
producing, or capable of producing, radiation shall register this fact
with the State Department of Public Health, in avcordance with rules
and regulations set forth by the Board of Public I{ealth, and on forms
preseribed and furnished by the department. Violation of this section
will be a misdemeanor. The information obtained by such registration
shall be available to all official agencies.

Attachment 2

An act to add Chapter 8 to Division 20 of the Health and Sefety Code,
relating to atonuc cuergy and iowizimg radiation.

Crnaerer 8 Arosic Enekray and loNtziNg RavraTion
25500, The Fegislatwre recognizes thal the production and utihza-
tion of ionizing radiation, including that from atomic energy applica-

tions, for peaceful purposes has already resulted in, and will neces-
sarily continue to vesult in, conditions calling for changes in the laws
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of the State and rules and regulations issued thercunder with respect
to, but not limited to, public health and safety, industrial safety, work-
man’s compensation, transportation, public utilities, Insnrance, coun-
servation of natural resources, includimg wildlife, protection of streams,
rivers, lands, and space from contamination and pollution, agriculture,
education, and others, and herchy declarves the policy of the State is:

(a) Mo adapt its laws and regulations so as to encourage the devel-
opment of beneficial uses of ionizing radiation and nuclear energy
while at the same time protecting the public interest and the State’s
resources.

(b) To have State agencies retain their traditional authorities and
responsibilities whenever possible.

(¢) That the various departments and agencies of the State which
are concerned with radiation and its various applications and usc shall
develop programs designed to protect the peuple of the State from
unnecessary exposure.

(d) To assure the co-ordination of the programs of the state agencies
and the laws, rules and regulations incident thereto, and to insure
co-ordination of these activities with the development and regulatory
activities of local agencies, other states, and the Government of the
United States.

25501. As used in this chapter, the following terms have the mean-
ings described in this section:

(a) “*State agency'’ means every state office, board, commission,
authority, department, division and bureau, and is intended to be all-
inclusive.

(b) *“*Atomic¢ energy’’ means all forms of energy released in the
course of nuclear transformation.

(e) “‘Byproduct material’’ means any radicactive materials (except
special nuclear materials) yielded in or made radioactive by exposure
to the radiation incident to the process of producing or utilizing special
nuclear materials.

(d) ‘“‘Production facilitv’’ means (1) any equipment or device ea-
pable of the production of special nuclear material in such quantity as
to be of significance to the common defense and security, or in such
manner as to affect the health and safety of the publie: or (2) any im-
portant ecomponent part especially designed for such equipment or de-
vice.

(e) “‘Special nuclear material '™ means (1) plutonium and uranium
enriched in the isotope 233 or in the isotope 235, and any other material
which the Governor declares by order to be special nuclear material
after the United States Atomic Energy Commission has determined the
material to be such; or (2) any material artificially enriched by any of
the foregoing.

(f) < Utihzation facility ' means (1) any equipment or device, ex-
cept an atomic weapon, capable of making use of special nuclear mate-
rials 1 such quantity as to bhe of significance to the common defense
and security, or in such manner as to affect the health and safety of the
publi¢, or peculiarly adapted for making use of atomie energy in such
quantity as to be of significance to the common defense and security, or

2
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in snch manner as to affect the health and safety of the public; or (2)
any important eomponent part especially designed for such equipment
or deviee

(¢) ““lonizing radiation,”” or ‘‘radiation,’’ as used in this chapter,
means any or all of the following forms of ionizing radiation: alpha
rays, beta rays, gamma rays, X-rays, neutrons, high-speed electrons,
and other atomic particles. but not sound or radio waves, or visible,
infrared, or ultraviolet light.

(h) “‘Radioactive material’’ means any compound or element which
may emit any or all of the following: alpha and beta particles, electrons,
protons, neutrons, and gamma and all other emissions which produce
ionization directly or indirectly.

25502. (a) There is hereby created in the Office of the Governor, the
position of Co-ordinator of Radiation Protection and Atomic Energy
Development. The co-ordinator and his staff shall be known as the Office
of Atomic Energy Development. The co-ordinator shall be appointed by
the Governor and his compensation shall be fixed by the Director of
Finance. He shall be a full-time officer and shall serve as adviser to the
Governor on the development of atomic energy and radiation protection
in the State.

(b) The various departments and agencies of the State which are
concerned with radiation and its various applications and use are di-
rected to keep the co-ordinafor eurrently informed as to their activities
and programs as they relate to all forms of radiation.

(¢) The co-ordinator shall keep current information on the licenses
issued by the Atomie Energy Commission in the State and, in turn,
transmit such information upon request to any state or local agency.
The co-ordinator shall be the point of contact for the AEC with state
governments in matters pertaining to atomic energy and ionizing radi-
ation, except for those cases of disaster or extreme emergency covered
by other regulations. This is not intended to prohibit such direct com-
munication hetween agencies as might be required.

(d) The co-ordinator shall establish a system of registration of
sources of radiation existing within the State, including promulgation
of rules and regulations in aceordaunce with administrative regulations.
The co-ordinator may appoint an advisory committee of technically
qualified persons, without compensation, to assist in the establishment
of the system of registration and the types of sources to be registered.

Information concernine sources shall he made available to all public
agencies and the public.

(e) No regulation or amendment to a regulation applving specifically
to radiation, which any state agency mayv propose to adopt, unless it
be an emergeney, shall be noticed under the provisions of Section 11423
of the Government Code prior to 30 days after it has been transmitted
to the Office of Atomic Energv Development.

(£} The co-ordinator shall keep the Governor and the various inter-
ested departments and agencies informed of the private and publie
activities affecting the peacetime uses of radiation, and shall enlist their
co-operation in protecting the health, safety and general welfare of the
people of the State.

1
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(g) The co-ordinator shall submit a report to the Governor at a
reasonable time prior to each general session of the Legislature, recom-
mending such action and/or legislation as he deems desirable.

25503. It is unlawful for any person to manufacture, construct,
produce, transfer, acquire, use or possess any special nuclear material,
byproduct material, production faeility, or utilization factility, or act
as an operator of a production or utilization facility wholly within this
State unless he shall have first obtained a license or permit for the
activity in which he proposes to engage from the United States Atomic
Eneroy Commission if the commission requires a license or permit to be
obtained by persons proposing to engage in such activities. Violation of
this section is a misdemeanor.

25504. There is hereby created an Advisory Conference on Atomic
Energy and Ionizing Radiation. consisting of 15 members, including at
least one representative each from industry, labor, medicine, science,
education, law, local government, and State Government. The confer-
ence shall advise the Governor regarding developments and problems
in the uses of atomie energy and ionizing radiation. Members of the
conference shall be appointed by the Governor. Of the members first
appointed, the Governor shall designate five to serve until October 1,
1960, five to serve until October 1, 1961, and five to serve until October
1, 1962. Thereafter all members shall be appointed for three-year terms,
except that members appointed to fill vacancies oceurring prior to the
expiration of a term shall be appointed for the remainder of such term.
The Governor shall annually on October 1st designate one member of
the conference to serve as chairman, and the chairman shall call meet-
ings of the conference at least twice each year. The co-ordinator shall
serve as the secretary. Conference members shall receive no compensa-
tion but shall be entitled to receive their actual and necessary travel
and subsistence expenses while serving on business of the conference.

95505. There is hereby created the State Committee on Atomic
Energy and Ionizing Radiation which shall consist of the Atomic
Energy Co-ordinator as chairman and the heads of the following state
departments and agencies, or the individuals designated by the head of
such department or agency to represent it: Public Health, Industrial
Relations, Water Resources, Natural Recources, Fish and Game, State
Water Pollution Control Board, Disaster Office, Attorney (eneral,
Agriculture, Education, Finance, University of California, Public
Utilities Commission. and such other state departments or agencies as
the Governor may indicate. The committee may designate and appoint
technical consultants to advise the committee in matters relating to
ionizing radiation and atomic energy. The committee shall meet at least
every four months to assist in the co-ordination of the program and
activities of the respective state departments and agencies in matters
pertaining to atomic energy and ionizing radiation, and to report to the
Governor thereon.

25506. There is hereby appropriated to the Office of Atomic Energy
Development from the General Fund the sum of thirty thousand dollars
($30,000) to carry out the provisions of this act during the 1959-60
Fiscal Year.
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Attachment 3

Addition of Article 11 to Chapter 2, Part 1, Dirsion 1 of the Heallh
and Safety Codce, 1957.

Article 11. Tonizing Radiation

423, The State Department of Public Health shall conduet and
maintain a program of radiologic health, ineluding but not limited to:

a. The conduct of studies to determine the health effects of ionizing
radiation

b. The determination of biclogic effects of ionizing radiation on plant
and animal life.

¢. Registration of all sources of ionizing radiation, including both
radiocactive materials and radiation-producing machines.

d The continuous surveillance of air, water. food and other aspects
of the environment to ascertain the amount and nature of the exposure
of the public and individuals to ionizing radiation.

e. The development of administrative means of control for applica-
tion in the event of radiation emergencies.

£ Assistance to local agencies in effecting all of the subdivisions of
this section.

428.1. The department may enter into agreements with any public
or private organization, agency, or individual to carry out its duties
and responsibilities with respect to ionizing radiation,

Attachment 4

An act to add Article 3 (commencing at Section 5700) to Chapter 2
of Part 1 of Dirsion 6, and to amend and renumber the heading of
Article 3 (commencing at Seclion 5800) of Chapter 2 of Purt 1 of
Division 6 of the Fish and Game Code, relating to radicactive
material.

The pevple of the State of California do cnact as follows:

SEcTioN 1. Article 3 (commencing at Section 5700) is added to
Chapter 2 of Part 1 of Division 6 of the Fish and Game Code, to read:

Article 3. Radioactive Material

53700. It 1s unlawful to deposit in, permit to pass into, or place
where it can pass into the waters of this State any radioactive sub-
stance or material resulting in any concentration in the receiving
waters or in the marine and aquatic organisms inhabiting such waters
which exceeds the permissible eoncentrations in water or foodstuffs as
set forth in the Federal Register Title 10—Atomic Energy, Part 20—
Standards for Protection Against Radiation.

ScerioN 2 The heading of Artiele 3 of said code is amended and
renumbered, to read :

Article 3 4. Trinity and Klamath River Fish and Game District



APPENDIX V

INDUSTRY SUGGESTIONS AND RECOMMENDATIONS AS TO
STATE RADIATION LEGISLATION

GENERAL ELECTRIC COMPANY

Robert C. Thorburn, Consulting Health Physicist for the Atomic Power
Equipment Department (June 9, 1958) :

The company recommended that radiation protection laws and codes
adopted by the State should be as uniform as possible with national
agencies to avoid duplication of efforts of existing agencies or regula-
tions. The company recommended the following items specifically.

1 Radiation protection laws, codes, or regulations should be stated
in terms of objectives to be attained, leaving details and methods
of obtaining the goals to administrative action.

2. State laws should be fitted into the existing governmental strue-
ture and operating practices of the State and Federal Govern-
ment, and should set forth a means by which it will be adminis-
tered and enforced. ™ * * Tt is not such a special problem that
special agencies will be required to cope with the potential
hazard.

3. Radiation control acts or codes should provide for the registra-
tion of potentially hazardous sources and their uses, with some
provision for inspection of the sources. Enforcement of radia-
tion standards can be simplified if provisions for registration are
included.

4. Laws and codes should avoid making a manufacturer responsible
for radiation damage that results from improper use of safe
equipment by a customer. Equipment that is not safe should not
be allowed.

PACIFIC GAS AND ELECTRIC COMPANY

C. C. Whelchel, Chief Mechanical Engincer (June 9, 1958):

An adequate framework for effective control of radiation haz-

ards from nuclear power plants, as well as from other sources,

already exists in present state agencies. * * * It appears to us
that there is a need in (alifornia for a technical radiological ad-
visory service which can obtain and disseminate the information
needed for the establishment of appropriate state regulation of
radiation hazards. Tt also appears to us that some system of regis-
tration of radiation materials should be required. Both of these
aims can we think be accomplished without setting up a new state
ageney. An appropriate place for administering the advisory serv-
ice and the registration requirement would be the State Depart-
ment of Public Health, inasmuch as decisions relating to radiation

hazards involve predominantly medical considerations, * * *

Through registration, all regulatory bodies in the State will be able

to learn of possible radiation hazards and investigate them. The

hazards would be investigated as a matter of course by the tech-
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nical personnel in the Department of Public llealth. The findings
and safety recommendations of the technical personnel would be
made available to all enforcement agencies in the State (e.g. the
Departments of Agriculture, Industrial Relations, Natural Re-
sources, Public Works, Fish and Game, California Highway Patrol,
Water Resources, Public Utilities Commission, State Water Pollu-
tion Control Board, Department of Motor Vehicles, Harbor Com-
missioners, Regional Air Pollution Control Boards, Regional
Water Pollution Control Boards, County and City Governments,
local Planning and Zoning Commissions, Building Inspectors, local
health authorities, ete.).

The enforcement agencies would then make up and enforce
with their own personnel whatever requirements they deem neces-
sary in view of the information provided them by the techniecal
personnel in the Department of Public Health.

To eliminate any question of the authority of the Department
of Public Health to administer the program of registration and
technical assistance, it seemns desirable that enabling legislation be
passed. This legislation should also make clear that it does not in
any way diminish any existing jurisdiction of other regulatory
agencies of the State. Thus an agency with a great need for con-
stant technical assistance in radiation hazards, such as would seem
to be the case with the Division of Industrial Safety, would be free
to employ radiological experts of its own on a full-time basis as
the need developed. As we visnalize it, this pattern of regulation
would be in conformity with that already established in California
and this would make for easy, flexible growth in the regulation of
radiation hazards, as the need appeared, in the same fashion as
regulation generally has been developed in California.

STANDARD OIL COMPANY OF CALIFORNIA,
CALIFORNIA RESEARCH CORPORATION

Dr. Donald E Hull (June 9, 1958) :

Occupational hazards from industrial uses of isotopes are ade-
quately controlled by the State Industrial Safety Division’s Orders
on Radioactivity and Tonizing Radiation. But the company be-
lieves it would be in the public interest for the Department of
Public Health to adopt regulations setting maximum limits on
radioactivity in air and water in the public environment, based
on the recommendations of the National Committee on Radiation
Protection. Our own operations have always bheen conducted
strictly within these limits, and we believe that many valuable uses
of isotopes can be developed within these boundaries.

CALIFORNIA MANUFACTURERS' ASSOCIATION

1. F. Knight, Jr. (June 9, 1958):

1.

[N

A regulatory agency, if created, should be separate and apart
from existing state agencies. It should not he a part of the De-
partment of Public Health nor a part of the Department of Indus-
trial Welfare, but should be a separate Radiation Safety Com-
mission composed of five qualified experts.

. The commission should have veto power over all other state agen-
P g

cies’ rules and regulations. If a rule or regulation proposed by a
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state agency is not approved by the commission, it should not go
into effect.

3. There is no need for additional capital outlay for laboratory facil-
ities. The State should use those facilities it presently has and
contract with existing private laboratories as needed.

4. The least amount of regulatory control should be the starting
point.

LOCKHEED AIRCRAFT CORPORATION, MISSILE SYSTEMS DIVISION
H. J. Stone, Safety Co-ordinator (June 10, 1958, and QOctober 27,1958) :
The goals of legislation should be simplification, co-ordination and
uniform application To meet the goals the following recommendations
were made.

(Although) various agencies have jurisdiction in the field of
radiation protection, we do mot necessarily mean that thev can
supply complete coverage * * * what we are saying is that respon-
sibility and authority for covering radiation work seems to exist
within the present administrative framework. Thus radiation ex-
posure can apparently be controlled by existing state agencies, with
an increase in staffing if it is found to be necessary.

Legislation should encourage co-operation among all regulatory
agenecies, assign jurisdictions for state agencies, and simplify and
unify the regulations Any legislation proposed should be as sim-
ple, objective, and flexible as possible, setting up the goals to be
attained rather than the detailed specifications for performance.
The administrative codes of the organizations specified in the act
should be sufficient to take carve of these details.

A technical advisory board on radiation control would offer
definite advantages. Having no operational responsibilities. it could
prepare and keep up to date those portions of administrative codes
relating to radiation, prepare standards for selection of profes-
sional and inspectional personnel, and make sure that the various
codes provided for co-ordination and co-operation among the regu-
latory agencies.

Any inspection program must have competent personnel as
ingpectors. Failing this, we can easily defeat our purposes by lax
or over zealous enforcement of regulations. An extreme example
of this would be the folly of trving to apply radiation dose limits
and other restrictions applicable in industry to a physician ad-
ministering radiation therapy.

We have heard some comment that a radiation protection
agency should be set up in the state having exclusive jurisdietion
over radiation work. The operational functions of such an agency
are already within the funections and responsibilities of existing
state organizations. Also we now have administrative codes, pro-
cedures, and lines of communication in use which have stood the
test of time. Any reorganization of funetions would be likely to
cause a transition period in which confusion would reign as re-
sponsibilities and jurisdictions were changed, codes were revised,
new lines of communieation were established, and personnel be-
came familiar with their jobs. * * * Instead of splitting off radia-
tion control responsibilities from all these agencies and setting up



96 ATOMIC DEVELOPMENT AXND RADIATION PROTECTION

another agency with duplieation of many functions, it would seem
to be easier to have an adequate number of competent personnel
in these agencies to fully carry out the functions in their areas
of responsibility. Unless there was promise of a significant im-
provement of radiation control more simply, uniformly, and
economically than by using existing agencies, establishing a new
agency would not seem to benefit either the state or the radiation
user. Laboratory analytical services are needed to support any
radiation control program A study should be made to determine
whether or not the state eould contract some of this work out to
existing private laboratories or whether it would be more economi-
cal in the long run to establixh a state laboratory.

The use of radiation and radivactive materials does offer some
problews in the protection of personnel and property but we do
not think they are unsurmountable. We feel they could be handled
by existing state agencies, though this might require the use of
additional competent personnel and commercial services where
necessary.

The goal should be the elimination of all unnecessary exposure
to radiation and this should be made clear in the code. ‘‘Permis-
sible”’ limits should be regarded as ‘*upper’’ limits,

TRACERLAB, INC.
Loren .J Beaufait, Chief, Radiochemistry Division (June 10, 1958):

There should be assigned to one specific group the responsi-
bility for co-ordinating all matters pertaining to the control and
regulation of radiation and radioactive materials within the state.
#® % % The backeround of technical information which must be
understood and the relatively sophisticated and expensive measure-
ment techniques which must be employed in assessing the hazards
from a particular situation are such that it would be prohibitive
for a number of groups each to provide themselves with the neces-
gary trained manpower and costly equipment to deal adequatelv
with their particular interests in any given problem. * * * A co-
ordinated effort by one central gronp wtih appropriate advisory
support would deal more directly and quickly with the mush-
rooming problems of the radiation era and at the same time could
keep the various other interested groups appraised in detail so
that they would be enabled to discharge the obligations in their
special field.

Preventive measures require the enactment of sound regula-
tions and dissemination of these regulations to all groups involved
in the use of radioactivity or radiation machines. (A sound basis
for these regulations are those regulations now used by the ARC
and recommended by the NCRP.) Provision must be made for the
intelligent and adequate policing of these regulations to insure
that organizations comply.

It is mandatory for state and local groups to have sufficient
data in an understandable form on the amount of radioactive fall-
out. ™ * * It may require several vears of careful evaluations of
thousands of samples from every part of the California environ-
ment to prepare the needed foundation of information, * * * It
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may be unnecessary for the State to set up its own laboratory if
adequate services and facilities are available professionally. The
State could perhaps accelerate its own program by making use of
these services at least on an interim basis.

Oune of the important responsibilities of the group selected to
co-ordinate the state radioactivity program should be that of dis-
seminating information to the public on the benefits of atomie in-
dustry and the true facts of the hazards of any particular situa-
tion

GENERAL DYNAMICS, GENERAL ATOMIC DIVISION
William H. Ray, Health Physicist (October 27, 1958) :

The Atomic Energy Commission program containing regula-
tions to assure radiological safety of all AEC licensees is, we feel,
a very thorough and effective one DMuch in it could well be copied.
As licensees of the Commission, we find that we can live with this
type of an operation and those in a state who do operate under
such licenses would perhaps not find a great deal additional bene-
fit from additional state legislation. There would be a problem of
duplication if there were conflicts in regulations issued by the AEC
and those which might be issued by other agencies.

There is a realm however which perhaps includes even more
radiation sources (than those licensed by the AEC), e g., the realm
of radiation-producing machines and radium, X-rays, and many
other things in modern technology which deserve attention.

‘What is needed is unified effective administration without over-
lapping responsibility. * * * T believe the feeling of industry would
be to want a minimum of agencies to have to account to and a
maximum amount of unification in whatever program is estab-
lished.

ISOTOPES SPECIALTIES COMPANY
R. N. Donelson (October 27, 1958):

As a licensee of the Atomic Energy Commission, we operate
under its regulations. At the present time, we see no way in which
these are inadequate. However it seems somewhat dubious that
the Federal Government ecan continue to keep abreast of the ex-
panding use of these materials.

Any legislation which might be enacted by the State should
be flexible and as simple as possible. It should be an consistent as
possible with the federal legislation and with other state legisla-
tion if this is at all practicable. It should not be made overly
restrictive Enforcement of any legislation is the prime requisite.
Poor enforcement would be worse than no regulations.

The question of a single ageney or duplication of efforts has
been raised. From industry’s standpoint, again we would much
prefer to deal with a single agency. However, there are certainly
several agencies in the State which would probably be involved in
the enforcement of regulations. We feel quite strongly that there
should be a co-ordinating body whether this is the present Gover-
nor’s Advisory Committee or some other agency that would co-
ordinate the overall activities for the State especially in dealing
with federal regulations and in dealing with other states.
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PROPOSED PROGRAM OF SURVEILLANCE OF THE
ENVIRONMENT WITH RESPECT TO RADIATION

State Department of Public Health
September 1, 1958

ENVIRONMENTAL RADIATION SURVEILLANCE PROGRAM
A. Objective of the Program

1. To detect, measure, record, and evaluate the total radiation ex-
posure to the population of this state.

2. To enable official agencies to take necessary action to protect the
population during periods of increased intensity of radiation
ineident to industrial accidents, radioactive fallout, ete.

3. To provide advice and consultation to agencies, communities and
individuals, concerning radiological health problems.

4. To furnish to official agencies certain information for the devel-
opment of long-range programs to minimize radiation expo-
sure of the population.

5. To continually provide the public with factual information and
authoritative interpretation of data concerning radiological
health.

B. Agencies Involved in Program

The surveillance program will be statewide, will be a co-opera-
tive program of collecting, evaluating, and distributing informa-
tion, with the information and evaluations being made available to
all interested agencies. The agencies will include federal agencies,
city and county health departments; and such state agencies as
the State Department of Water Resources, Agriculture, Fish and
Game, Public Health, Industrial Relations, the Water Pollution
Control Boards, the Radiologieal Division of the State Disaster
Office, and others,

C. Interpretation of Radiation Levels

1. Radiation hazards to the population can he either somatic or
genetic. Somatic hazard implies a hazard to the physical well-
being of the individual exposed to radiation, consisting prinei-
pally of damaging ‘‘internal radiation’’ secondary to the deposi-
tion of radioactive substances in human tissues, such as the dep-
osition of Sr? in bones. Genetic hazard implies a hazard to
future generations due to the radiation damage to the reproduc-
tive cells, consisting of an increased ineidence of harmful muta-
tions in future generations. Generally speaking, genetic hazard
arises from ‘‘external radiation’’ in the form of natural back-
ground radiation, exposure to industrial or medical X-ray, ete.
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The time-intensity relationship is important. There has been
cstablished by competent agencies a concept of a maximum per-
missible dose of (MP’D) ionizing radiation. This is expressed as
a certain dose of radiation in a specified period of time, such as
(.01 roentgenequivalentman (rem) per week or equally as 0.52
rem per year. (Generally, for small amounts of radiation in this
range, it is immaterial whether the total dose of 0.52 rem is
received on one single day during the year, or whether it is
0.52

365
It is not feasible to anticipate that radiation exposures involving
either somatic or genetic hazards can be kept continuously below
the safe Lifetime rate of intensity. Radiation exposures inevi-
tably come in short bursts of relatively higher intensity super-
imposed upon a continuous relatively low uniform background
level. Consequently, it is necessary to evaluate exposures in terms
of dose over a given period of time. Since most of the environ-
mental media relating to radioactivity, such as rain, snow, grow-
ing crops, water runoff, arve seasonal, a year is a convenient
unit of time to use. The problem then consists of measuring and
evaluating the total dose of radiation, both somatic and genetie,
to which each important population segment in California is
exposed on an annual basis.

received in the form of

rem doses each day of the year.

. The concept of ¢‘critical organ’’ arises from the fact that expo-

sure to radiation is seldom uniform throughout the body, and
that different organs of the body vary widely in their vulner-
ability to damage from radiation. It therefore is necessary to
determine or estimate separately the dose to the reproductive
organs, the bones, the blood, etc., in order to determine the total
radiation damage.

. The normal pattern of cycle of radioactivity in the environment

must be considered in any surveillance program. Radioactivity
due to the presence of radioactive chemical substances tends to
cycle through the environment rather than remain statie. This is
best visualized by starting the cycle with radicactivity in air
(fall out) which is rapidly transferred (through rain) to soil,
streams, and ocean. It then proceeds up the food chains on land
and sea through plants and animals to man.

. Frequently, as in the case of fallout, man’s exposure to radia-

tion is not to a single isotope but to a mixture of isotopes of
widely varying half life. While this presents no obstacle to the
measurement of the instantaneous rate of exposure, it prevents
the prediction of the dose over a measured time. Consequently,
when the instantaneous rate of exposure exceeds the safe long-
time rate of exposurc of the most hazardous isotope likely to be
present, it is necessary to determine the amount of each signifi-
cant component of the mixture and make the evaluation of
hazard by considering the action of each and combining those
dosages which apply to the same part of the body, ie. the
dosages to the bone, the blood, the gonads, etc. Obviously the
further one goes in this specific type of identification the more



100 ATOMIC DEVELOPMENT AND RADIATION PROTECTION

time consuming the laboratory work. Consequently, the most
expeditious procedure is to start with gross measurements and
proceed to specific measurements only when the gross figures
indicate a possible danger.

SURVEILLANCE OF AIR, RAIN AND AMBIENT RADIATION
A. Monitoring of Air and Rain

The routine monitoring of air and rain furnishes early information
of the occurrence of a significant amount of radiological fallout. par-
tieularly that resulting from the testing of atomic weapons.

The combined data on radioactive levels in air and rain (or snow)
permit the making of working estimates of the total amount of activity
reaching the soil in areas of food production, as well as in areas of
habitation. Although decided fluctnations may occur over short geo-
graphic distances as a result of rainfall patterns, usable approximations
of total fallout may be achieved by monitoring on a regional basis; that
ig, for major metropolitan arveas, and for extensive agricultural vegions
such as the Sacramento or San Joaquin valleys.

The purpose of wmonitoring air and rain is partly to estimate the
health effects of direct exposure of the population through inhalation,
but particularly to indicate the need for immediate sampling of field
crops and water supplies, as well as the measurement of ambient radia-
tion.

It is desirable to locate the sampling stations for the monitoring of
air and rain so as to produce data representative individually of the
major metropolitan areas and the major food production areas; con-
sequently. monitoring stations will be located in each of the three
major metropolitan areas and in each of the major agricultural areas.
This will require monitoring stations in Los Angeles, San Francisco
Bay area, San Diego, Eureka, Sacramento, Fresno, Bakersfield, Salinas
and El Centro.

Air samples will be collected daily or composite samples collected
over a period of a few days, Daily catchments of rainfall will be made
at each station whenever precipitation occurs. Augmenting the normal
sampling program, supplementary collections of rainfall will be made
at convenient points throughout the State when this need is indicated
by the levels of radioactivity found at the regular stations or by the
occurrence of unusnally heavy precipitation. Open containers will also
be used at each station to eollect the total fallout reaching the surface
of the earth.

The standard method for collection of air samples will be the high
volume filter sampler now used for the collection of particulate material
in connection with the statewide air pollution control program. Rain
will be collected in standard rain gauges, or in clean, open containers,
properly calibrated, and placed so as to collect a representative sample
over a 24-hour period without undue influence from buildings or other
nearby structures. Surface drainage or runoft from impervious surfaces
will not be used for the measurement of radioactivity in rainfall, since
such surfaces will have been previously contaminated by dry fallout.
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Gross beta and gamma activities will be measured on all samples.
When this activity exceeds values nsually experienced or when the
activity is considered to be high, additional analyvsis will be made to
identify the nature of the radioaciive material These analyses may in-
clude an estimation of the age of fission products, alpha aetivity and
identifieation of speeifie isotopes

Table 1 contains an estimate of the proposed measurement program
for air and rain.

Table 1
Proposed Measurement Program
Samples Laloraloyy analyses
Medium Lorations per Total Specific
month? radiation analyges
Air
Daily TLASF-SD _____ ___ ____ 90 90 6
2 per
week Racto-Fresno-Bksf-
Salinas-Imperial V.,
Fureka _________________ 50 50 [
Rain
Each
rainfall (As above) _______ _______ e ™ 20

1 Qamples :}urms: any onc month These numbets will vary according to season and oecurience of fallent neidents
2 During winter
3 Estimated number of samples that might require specific analyses

B. Monitoring Ambient Radiation

Measurements of ambient radiation are for the purpose of determin-
ing the exposure of inhabitants of an area to external beta and gamma
radiation. Measurements are made three feet above ground surface,
with equipment sensitive to at least .01 milliroentgen per hour.

Normal levels of ambient radiation in Clalifornia during the past two
vears approximate from 01 to 02 milliroentegen per hour An inerease
to .05 milliroentgen per hour would be considered a threshold of publie
health concern, if it were to persist for more than a short period of
time.

C. Point Source Program

A c¢onsiderable number of industries and research agencies have in
their nossession quantities of radinactive material which could become
hazardous to the public if dispersed in the air environment In addition,
there is a growing number of licensed power reactors havine a capabil-
ity of potential emission of large quantities of radioaetive material to
the environment in case of faulty operation or accident Tt is customary
in such eases, partienlarly power reactors. for the industry or ageney in
charge to earry out environmental monitoring rontinely, in the vicinity
of its operation Such monitoring usually consists of continuous meas-
urement of liguid or gaseous efflients. and the periodic collection and
radiological assay of samples of air. soil, vegetation, ete, in the vicinity,

Tt is not proposed that the State duplicate such activities, except for
the collection of occasional samples to verify the results of measure-
ments of the operating acency. Instead. arrangements will be made for
regular receipt hy the State of results of measurements made by isotope
users and operators of power reactors.
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In the future it may be necessary for the State to stipulate by regu-
lation the scope and nature of monitoring to be carried out hy such
industries and users of radioactive material.

D. Evaluation of Measurement Data

In evaluating results of measurement of radioactivity in air and rain,
interpretation will be based upon the recommended permissible levels
of radioactivity in air, water and food of the National Committee on
Radiation Protection and Measurement., The recommended permissible
level for continuous inhalation of unidentified fission produects is 1 x 10-?
ue/ml of air.

In the past fallout episodes in California the highest levels measured
have been approximately one-twentieth of this value. The dose to hu-
mans is determined by the duration of exposure as well as the level of
activity. Since occasional high levels of activity can be experienced for
short periods without a marked inecrease in dose there is a neced for
establishing levels of radioactivity in air which can be used as guides
in ealling for some type of action to protect ihe public health. The fol-
lowing table indicates the kinds of levels that might be used, where X
is a value yet to be selected.

(a) Monthly
average exceeding () times the recommended permissible levels for
continuous inhalatiou

(b) Weekly
average exceeding (10x) the recommended permissible Ievels for con-
tinuous inhalation.

(e) Daily
average exceeding (35x) the recommended permissible levels for con-
tinuous imhalation,

Levels of radioactivity in rainfall can only be appraised from the
standpoint of safety by taking into account the method by which human
beings may become affected; that is, by contammmation of drinking
water, food or surfaces.

At the present time, no permissible level for rain, as such, can be
stated. When levels of radioactivity in rainfall exceed the standard
recommended for drinking water, namely 1 x 107 ue/ml, it is necessary
to direct attention immediately to exposed field erops and sources of
drinking water supply. General guides can be developed for levels of
activity in rain, where resulting radioactivity in erops and drinking
water will be of immediate coneern to the publie health.

SURVEILLANCE OF FALLEN SNOW, SURFACE WATERS
AND DOMESTIC WATER SUPPLIES
A. Fallen Snow

The determination of radioactivity in fallen snow is subject to a num-
ber of factors which make interpretation of the monitoring results com-
plicated. To begin with, the snow pack is composed of successive layers
representing different storms. Between storms. the snow pack may
diminish both by evaporation, which has the effect of removing the most
recently deposited layers, and by melting, which results in the mixing
of suecessive layers. Shrinkage of the snow pack, in addition, will entail
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the eoncentration of dirt and other impurities on the surface. The result
of these faetors is that radioactivity in surface samples from the snow
pack does not diminish in accordance with the decay curve of radio-
active components On the eontrary, in a suecession of samples from the
same snowbanlk, later samples may actually show a higher exposure
level of radioactivity than the original ones

On the other hand, in the higher altitudes. the snow pack may contain
a substantial portion of the total radioactive fallout for a year.

For these reasons, it is imperative to monitor the snow pack, particu-
larly during the months when snowfall occurs. Because of the factors
affecting distribution of radioactivity within the snow pack, it is de-
sirable that core samples for the full depth of the snow pack be col-
lected.

The Department of Water Resources maintains a program of gauging
of snow pack at approximately fifty stations under contract. It is pro-
posed that monthly samples for radioactivity be collected at each of
these stations during the winter months.

B. Surface Waters

Since 1950, semiannual measurements of radioactivity have been made
of the principal fresh water streams of the State, at a network of
approximately 150 stations. This activity has been carried out under
contract by the Department of Water Resources for the State Water
Pollution Control Board as part of a comprehensive stream sampling
program. Measurements have been made by the Radiological Division
of the California Disaster Office.

Inasmuch as this program commenced several years before the first
testing of nuclear weapons in this country, the first results reflected
natural radioactivity resulting primarily from mineral deposits in the
mountains. Samples from the official Stream Sampling Stations in
recent years have not shown significant increase in radioactivity result-
ing from fallout. Consequently, the results of this stream sampling pro-
gram still represent natural background radioactivity in California
waters.

The program, without question, should be continued. Unless results
of sampling hegin to show significant inerease, it should not be necessary
to inerease the scope of this program.

C. Domestic Water Supplies

Most of (falifornia’s domestic water supplies ecome from surface
sources. Radioactivity in such water supplies consists of the natural
radioactivity in the surface streams, plus radioactivity added by the dis-
charge of sewage or industrial waste effluent to the streams, plus the
results of fallout. particularly into open, terminal or distribution res-
ervoirs.

Consequently, domestic water supplies must be monitored on a con-
tinuous basis, since it is impossible to forecast levels of radioactivity
on the basis of radioactivity in rain, snow, or surface streams.

Furthermore, the recommended permissible level of radioactivity in
water, namely, 1x 107 uc/ml, applies only to drinking water itself.



104 ATOMIC DEVELOPMENT AND RADIATION PROTECTION

Several of the large metropolitan water companies have facilities for
measuring gross beta and gamma activity mn their own water supplies.
The routine monitoring of the major water supplies 1 the State, exclu-
sive of the Metropolitan Water District of Southern California, the Lios
Angeles City Water Department, and the East Bay Municipal Utility
District water supply, requires a minimum of 30 monthly source
samples throughout the year, greatly augmented at times of high
radioactive rainfall; and supplementing the above through a field ap-
praisal of potential public health hazards.

Emergency Action
1. With respect to activity resulting from fallout, the departmmental action will
be as follows:
a. If activity is below 10~ uc/ml, no action will be taken.

b. If activity is between 107" and 10-° ue/ml, the public may be told that the
witter may be used for a limited time (up to two months) without unreason-
able hazard, Further check will be made for decay rate and for specific
nuclides.

e. If activity is between 10-° and 10-® uc/ml, the department will immediately
notify the USPHN. Further chechs will then be made to see if the decay
rate 1s typical for fresh mixed fission products in fallout, and, if so, we
will follow the procedure deserihed in (b) above

d. If activity is 1n excess of 1072 uc/ml, the department may direct that bottled
wiater or an alternate supply of safe water, if available, be used by the
public; and an immediate report will be made to the Civil Defense
authorities.

2. The same general policies will be followed on nonfallout conditions.

SURVEILLANCE OF WASTE DISPOSAL

A planned disposal of radioactive wastes is accomplished in two basie
ways: by discharge to the public sewers and by burial in the ocean or
on land. In additron, radioactive waste disposal problems may be alle-
viated by storage of waste until levels of radioactivity have decreased
through normal decay.

Monitoring through the collection of environmental samples is neces-
sary for radioactive discharge to the sewers and burial in the ocean.
Sewage is most economically monitored as it reaches a treatment plant,
because in this manner a single sample reflects the loading discharged
to the entire sewer system.

Unusually high values encountered in such monitoring point up the
need for intensive investigations to discover the sources. It is advisable
to monitor not only raw sewage, but also treated sewage effluent and
sewage sludge, particularly when these are reused and may be recycled
in the food cham. Monitoring of vcean waters in areas where radioactive
wastes are buried is for the purpose of discovering improper practices
where package wastes are dumped, since, barring mishap or faulty
practice, no escape of radioactivity to the ocean waters should oceur.

The proposed schedule of monitoring in ocean waters is based on the
assumption that all wastes will be packaged, and no bulk solids or
liquids will be discharged directly to the ocean waters.

Routine monitoring will involve a sampling schedule as shown in the
following Table 2.
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Table 2
Surveillance of Water and Wastes

Samples per Total Specific

nmonth radintion analyses
sround waters ______ _________________ ____ 1 1 __
Surface sources® ________________ . _________ 55 50 1
Newage-industrial wastes® ___________________ 27 27 1
Sludge® . o ___. 15 15 10
Salt waters* _________ . ____ 2 2 2
Fallen snow and melt_______________________ 75 ktil 18
Totals . 175 175 32

' Does not 1nclude needs of Department Water Resources, Water Pollution Boards, ete

2 Includes State Stream Sampling Progiam but not the neceds of WPC Boards, Fish and (iame, Department Waler
Resources, etc

3 Tncludes only WIC Brard No 4’s Hyperion Momtoring and Depaitment Publiec Health's needs

* Does not include needs of Department of Fish and Game, WPC Boards, ete

In addition to collection of samples, surveillance of waste disposal
operations will be accomplished by inspection and review of faecilities
and operations

The principal characteristies of the proposed waste disposal surveil-
lance program will be as follows:

A. Monitoring

1. Samples of sanitary sewage effluents and sludees will be submitted
on a monthly basis by the major sewage works operators. The num-
ber may approximate 10 plants or 20 samples per month. Should
any effluent sample exceed 10 X MPC. additional samples will be
taken and, if still high, an attempt will be made to locate sources of
radioactivity and further appraise the hazards of effluent disposal.

o

Review of waste monitoring data being collected by reactor opera-
tors. waste disposal companies and isotope users will be made peri-
odically. Occasional check samples will be run; these may be on the
order of two analyses per month.

3. Special surveys and sampling for local agencies will be carried out
on request if feasible

B. Inspection and Review of Facilities and Operations

1. Periodic inspections will be made of facilities and operators which
handle or eould produce appreciable quantities of radioactive wastes,
except medical isotope use by individual physicians, and sealed
sources. The term ‘*appreciable quantities’ is difficult to define he-
cause of the variation in hazard potential, isotope, and qualification
of use An estimated 10 samples per month will be analyzed.

o

Develop through liaison with AEC. industry et al.. an opportunity
to participate in site selection in the absence of a state licensing or
permit procedure.

3. Evaluate the public health hazards of any proposal to dispose of
wastes or to use isotopes as tracers whereby such tracers are deliber-
ately introduved into the environment and reach the waters of the
State, directly or indirectly.
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SURVEILLANCE OF FOOD

Surveillance of the food supply is based upon the concept of the
eyeling of radioactivity through the food chain in one of several ways.

Probably the principal manner is the transfer of radioactivity from
the soil into growing plants, thence into animal products, and finally
to man.

A second, and shorter route is the direct contamination of growing
field crops by radiocactive rain.

A third route is the development of low levels of radioactivity in
ocean water which would be entirely insignificant to humans were it
not for the fact that plankton and other marine organisms are capable
of reconcentration ot radioactive isotopes many thousandfold. It is be-
lieved that with respect to the food chain on land, it should be possible
to establish reliable relationships between the concentration of signifi-
cant isotopes (such as Strontium 90) in soil, in plants, in animals and
in man, which would enable monitoring to be accomplished by measure-
ment of radioactivity in only one of these links in the food chain.

With this in mind, it is proposed that for the first few years, all ele-
ments in the food chain be monitored so that this relationship may be
established.

Monitoring of food on land has been planned on a regular basis with
measurements being made mn each of the following five food raising

areas:
1. Sacramento Valley

. Delta Area

San Joarquin Valley

= W 12

. Salinas Valley

Imperial Valley

(W]

In each of these locations, samples will be collected systematically of
soll, representative fruit and vegetable crops, beef, milk, and bone.

With respect to the ocean food chain, systematic sampling will be car-
ried out in two locations of the State on ocean water shellfich and skele-
tal fish.

In planning the frequency of sampling, account will be taken of the
faet that radioactivity in soil changes very slowly and that a soil sample
eives an integrated value representing several yvears of exposure; while
a food commodity, like milk, gives an integrated value over a period of
several weeks.

The proposed sampling schedule is as outlined in Table 3.
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TABLE 3
SURVEILLANCE OF FOOD

Sampling Schedule
Samples per year

Sampling Total Specific

Commaodity Schedule radiation analysis *
Representative leafy vegetables _._________.____ Once/erop 120 120
Representative root plant~ __ __ _________ ___ Ounce/crop 120 120
Procesged fruits and vegetables . .. ______._____ § products 120 120
Fresh milk_____________ _________ __________ Monthly 48 48
Condensed milk_ Twice/yr. 8 8
Dried millk____________ ______ Twice/yvr. 8 8
Beef (domestic) Twice/yr. 12 12
Beef (imwported) _____ . _______________ = Twice/yr. 12 12
Animal bone Once/yr 12 12
Youltry... o ___ Twice/yr. 12 12
Twice/yr. 12 12
Twice/vr. 12 12
Twice/yr. 12 12
24 80

* Specific analvses may be limted to the determinatton of Potassium 40, may include only Strontlum 90, or
more complele 1sotopic analysls

SURVEILLANCE OF MEDICAL, INDUSTRIAL, AND COMMERCIAL
USES OF RADIATION

A. The medical and allied professions contribute a substantial portion
of the total radiation to the population in the form of x-ray, fluoro-
scopy, and the use of radioactive isotopes. The general industrial
safety orders of the State Division of Industrial Safety deal with
the protection of employees exposed to potentially dangerous levels
of radiation These orders are occupational in character, and permit
an occupational maximum permissible dose of radiation which is
10 x the maximum dose permitted to the population as a whole.
These orders extend to the protection of the publie only incidentally
There is now almost complete agreement that the same kind of pro-
tective action should be extended to patients and to casuals. Gen-
erally, there is no regulation elsewhere of the medical and allied
professional use of radiation for diagnostic or therapeutic purposes,
except for the federal regulations applying to licensees of the Atomie
Encergy Commission in the uses of radioactive materials. Surveil-
lance of radiation activities relating to the medical and allied pro-
fessions is a proper concern not only of public health agencies, but
also the professional socicties and the individual prescribers and
users of radiation, as all are equally obligated to guard the public
against any unnecessary exposure (Controls must not limit the inten-
tional exposure of patients to radiation for the purpose of diagnosis,
therapy. or research as authorized hy law. However, radiation in the
above instances should be used only where clinically indicated and
with proper and expert supervision and operating conditions. The
benefits must continually be evaluated in terms of the hazards in-
volved. Controls relating to these nses of radiation must be broad in
scope, with provision for revision as required. The success of any
control program relating to medical nses will depend almost entirelv
on the active support. co-operative etfort, and self-diseipline of the
entire medical and allied professions of the State.
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B. The industrial and commerecial uses of radiation in California have
progressed to such an extent that this State is now one of the pri-
mary areas of nuclear development. In order to encourage continued
and optimum progress in the future, the State must initiate action
to develop the necessary regulatory framework, standard« and con-
trols. This must be supported by an effective program of publie in-
formation and education to insure effective and co-operative effort
hased on a realistic appraisal not only of the potential hazards but
also the great social and economic benetlts of atomic energy.

C A radiation surveillance program can he evalnated only on the basis
of thorough understanding and appreciation of the many facets of
radiation The more important of these are the concept of somatic
hazard to the individual as compared to the genetic hazard to the
population as a whole: the coneept of a natural background radia-
tion as compared to the added radiation from man-made sources and
procedures; and the obvious benefits of radiation to mankind in the
form of medical uses, research and atomie energy as compared to the
hazards.

D. Surveillance activities relating to medical, industrial, and commer-
cial uses include the following:

1. Reygistration of sources of radiation
(with exceptions based on nature of materials and magnitude
of activity)
a. Information concerning location, nature, magnitude, form,
use.
b. Freedom of access to further information.
¢. Notice of aceident or unusual occurrence.

2. Development of standards of machines, facilities, and installa-
tions, with provision for inspection.

3. Development of standards of good operating practice, with pro-
vision for inspection.

4. Measurement and assessment of the total population exposure.

PROPOSED LABORATORY FOR RADIOLOGICAL SURVEILLANCE PROGRAM

The foundation of a sound program of evaluating radiological haz-
ards in the environment is an adequate laboratory It is believed that a
single laboratory closely associated both with the sampling program
and with the interpretation of analytical results can most efficiently
and economically serve the needs of the program The following evalua-
tion of laboratory requirements is predicated on one such laboratory.
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A. Sampling Progrem
Laboratory awalyses/wonlh
Tupe of (irass bela-gammu SNpeeifie
stmple medgirement analyses”

An . el 140 12
Raw ________ o _____. s 18
Swow ™ 1S
Water, fresh 5{0 1
‘Water, saline 2 2
Sewage and industrial 27 1
Sewagesludge - ______________________________ 15 10
Food, plants ____ 30 20
Food, milk ________________ __________________ 6 6
Food, meat ___ .. ___________________.________ 2 o
Food, bone __________________ . 1 1
Food. fish __________________ . _____ 2 2
Food, shellfish . _____________________________ 2 4
Irvod, poultry and eggs_________ ______________ 2 2
Soill _________ 1 1
Totals _____ JE __._ 436 110
* Slwclﬁ;} andlyses may vary from aelatively sunple deeny measuruments to complex, time-consuming isotopie
analyses
B. Cross Beta-Gamma Measurement Tnstrument- Total
Man-hours Total hours matrument-
Sample per man-hours pey hours pey
Tupe No /month sample per month sumple month
Air __________ 140 0.3 42 0.7 98
Rain, snow,
fresh water__ 206 0.5 97 0.7 135
Sewage ______ 2 1.0 27 0.7 19
Sewage sludge,
food, soil,
salt water __ 63 13 82 0.7 44
Totals ______ 436 248 296

C. Specific Analysis
On all samples for which specific analyses are indicated, the rate
of decay shall be measured. If additional analyses, especially iso-
topic analyses, are required. it is impossible to predict accurately the
time requirements On the basis of past experience it seems reason-
able to assume an average of 12 man-hours per sample for specifie
analyses exclusive of decay measurements.®

1. Decay measurements:
The man-hours and instrument-hours are the same for all
samples, respectively, 0.5 and 2.7. Thus, for 110 samples. a total
of 55 man-hours and 297 instrument-hours are required.

2. Tsotopic analysis:
As indicated above, 12 man-hours per sample may be used as
an average (but probably minimum) value. Thus. for 110 samples,
1,320 man-hours are required.

D. Personnel Requirements
1. Gross counting and decay :
Three hundred and three (303) man-hours or 1.8 men. It is
suggested that an electronics technician and a chemist with an

* Of necessity, the relative newness of the field will require some time to be devoted
to methods development. An allowance for this time i1s included i1n the 12 man-
hour per sample figure An allowance for time lost due to vacations and holidays
18 hkewise mcluded.
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electronics background be msed. Sinee two people are suggested,
there will he adequate time allowed for equipment maintenance
and repair (as well as actual sample counting) by the electronics
technician. The clectronics technician will also serviee all other
laboratory and ficld equipment.

2. Isotopic analysis:

1,320 man-hours (minimum) or 7.8 men (minimum). It is
suggested that six public health chemists and two laboratory assist-
ants be used.

3. Calibration and maintenance of field equipment:

It is suggested that one chemist, with the part-time assistance

of the electronies technician, will be able to handle this.
4. Clerical:

One clerk to handle routine office procedures; one clerk to

handle data produced by the laboratory.

E. Equipment Requirements

1. All gross beta-gamma measurements, including decay, on unsepa-
rated isotopes shall be made with a proportional gas flow counter.
A single automatic sample changer counting assembly together
with three manual gas flow counters will be minimal for these
measurements (the down time on this equipment was taken to be
25%).

2. Measurement of separated isotopes may be made with a scintilla-
tion detector (gamma sensitive) or with a Geiger-Muller counter.
Both types of counting equipment are needed. A Geiger-Muller
counter will be especially valuable in making absorption studies.

3. Measurement of unknown mixtures of isotopes for which rapid
evaluation is desired can be facilitated by the use of a gamma ray
spectrometer. This would be especially valuable in dealing with
atomic accidents. It is suggested that for the present a single
channel spectrometer is needed. Future needs may, however, dic-
tate use of a multichannel (100 or more) spectrometer.

4. Accessory laboratory equipment must include: fume hood, large
capacity balance, analytical balance (preferably single pan), large
capacity muffle furnace, one or more centrifuges, oscilloscope, pulse
generator, vacuum tube voltmeter, tube tester, spare tubes, tools,
ete.

F. Training
An adequate training program must be established to:
1. Provide chemists with speecific knowledge in the field of radio-
activity and its measurement, and
2. Provide chemists with specific knowledge of radiochemical tech-
niques.

G. Space Requirements

It is roughly estimated that adequate hood and bench space will
require about 3500 sq. ft. of floor space for the personnel and equip-
ment noted above.



APPENDIX VII

WITNESSES TESTIFYING BEFORE THE SUBCOMMITTEE ON
AIR POLLUTION AND RADIATION PROTECTION

(Public Hearings: February 25, June 9 and 10, October 27, 1958)

ATOMIC ENERGY COMMISSION
Robert Lowenstem, Ofhce of the General Counsel, Washington
G W. Morgan, Division of Licensing and Regulation, Washington
R. W. Smuth, Dwector of Inspection, San Francisco
U. 8. DEPARTMENT OF LIEZALTH, EDUCATION AND WELFARE
R. W. Hart, Regional Engineer
STATE DEPARTMENT OF PUBLIC HEALTH
Dr. Maleolm Merrill, Director
Frederic M. Kriete, M.D., Deputy Director
Robert Dyar, M.D., Chief, Division of Industrial Safety
William H. Clark, M D., Division of Preventive Medical Services
STATE DEPARTMENT OF INDUSTRIAL RELATIONS
Edward P. Park, Director
A. C. Bluchmun, Chief, Division of Industrial Safety

CALIFORNIA DISASTER OFFICE
Charles T. Rainey, Chief, Division of Radiological Safety

STATE DEPARTMENT OF AGRICULTURE
Charles V. Dick, Assistant Divector

STATE DEPARTMENT OF FISH AND GAME
Phil M. Roedel
William E. Ripley

STATE DEPARTMENT OF NATURAL RESOURCES
Bennie Troxel, Division of Mines

SALTIFORNIA PUBLIC UTILITIES COMMISSION
John J. Doran, Jr, Electrical Engineer

STATE DEPARTMENT OF PUBLIC WORKS
John Matheny, Division of Highways

STATE DEPARTMENT OF WATER RESOURCES
Meyer Kransky

STATE OF CALITORNIA, LEGISLATIVE ANALYST
A. Alan Post

STATE DEPARTMENT OF FINANCE
Robert L. Harkness

CITY OF LLOS ANGELES
Col. Richard F. Lynch, Director, Oflice of Civil Defense
Jack C. Rogers, Health Department

COUNTY OI'" LOS ANGELES
John Vaden, Health Department

LOS ANGELES AIR POLLUTION CONTROIL DISTRICT
Adam Wiley, Radiological Co-ordinator

BAY AREA POLLUTION CONTROL DISTRICT
Benjamin Linsky

Honorable Chet Holifield, Congressman from California

Dr. Albert W. Bellamy, Department of Biophysies
University of Calhifornia at Los Angeles

(111)
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Dr Joelin W Gofman, Professor of Medieal Physies
Unnversidy of Califormia at Berkeley
I Curt Stern, Professor ot Genetes
Linnversity of Calitorma at Berkeley
D Robert ' Newell, Professor Emeriins
Stanford Unnersity
John M. Heslep, Chief Radiological Ratety Engineer
Liniversity ot Califormia
Dr. Herbert R. Tackard
Cualifornia State Dental Association
Dr Harold A. Hill
Pacific Roentgen Society
Dr. Geoffrey A Tricker
Radiologist
Dr. George Jacobson, Chairman, Department of Radivlogy, School of Medicine
Unnversity of Southern California
Lee H. Norcross, D.C, Executive Secretar)
Cahfornia Chiropractic Association
Robert . Thorburn, Health Physicist
General Electric Company, San Jose
C. C. Whelchel, Chief Mechanical Engineer
Pacitic Gas and Electric Company
Dr. Donald E. Hull, Californta Research Corporation
Standard Qil Company of California
. F. Knight, Jr.
California Manufacturers’ Association
H. J. Stone, Safety Co-ordinator, Missile Systems Division
Lockheed Aireraft Corporation
William H. Ray, Health Physicist, General Atomic Division
General Dynamies, San Diego
R. N Donaldson, Isotopes Npecialties Company
Buthank
Loren J. DBeanfait
Tracerlab, Inc.,, Richmond
Walter W. Offner
X-ray International, San I'rancisco
Richard Cartwright, Fdueational Repre<entatiyve
United Automobile and Aireraft Workers of the T, AL W,
Leo Goodman, Atomic Energy Advisor to the U. A, W.
Mrs Viola Beeson
Local 1100, A. F. of 1.
Stanley E. Brown, Consumers Co-operative of Berkeley, Ine
Fritz Mangoeld, Executive Secretary of Sports Council
Southern California Council of Conseryations Clubs
Mrs. Effie Schwarzschild
San Franecisco
Mrs, Rita Schaffer
Mrs. Ida Hoos
Berkeley
Mrs. L. Kelley Mayhew
James Dunlap
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