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Cfir Commontoealtf) of £oaosacfnisetts!
REPORT OF THE DEPARTMENT OF PUBLIC HEALTH
RELATIVE TO REGULATORY AND PROTECTIVE
MEASURES PERTAINING TO RADIOACTIVE MATERIALS.

I

December 30, 1958.

To the Great and General Court of the Commonwealth of Massachusetts

In accordance with the provisions of chapter 106 of the Resolves
of 1957, continued by chapter 94 of the Resolves of 1958, the Department of Public Health has investigated and studied the question of regulatory and protective measures pertaining to radioactive
materials and ionizing radiation, and submits the following report.
Chapter 94 of the Resolves of 1958 reads as follow
Resolve

continuing the

Investigation and Study

Public Health

relative

to

by

the Department

or

Radioactive Materials.

Resolved, That the department of public health is hereby authorized and directed to continue the investigation and study, authorized by chapter one hundred and six of the resolves of nineteen hundred and fifty-seven, relative to regulatory and protective measures pertaining to radioactive materials. For the purpose
of continuing said investigation and study said department may spend the unexpended balance of the sum appropriated by item 2002-29 of section two of chapter seven hundred and seventy-one of the acts of nineteen hundred and fifty-seven.
Said department shall report to the general court the results of its investigation
and study and its recommendations, if any, together with drafts of legislation
necessary to carry its recommendations into effect by filing the same with the clerk
of the house of representatives on or before the last Tuesday of December in the
current year.
Approved June 9, 1968.

*

A partial report on this matter, dated December 4, 1957,
printed as House Document No. 2732 of 1957.
Chapter 106 of the Resolves of 1957 directed this Department
to include in its study and investigation the subject matter of
House Document No. 2177 of 1957, providing for the designation
matt
in each state department of a qualified employee to act in matters
to atomic energy
Chapter 107 of the Resolves of 1958 directed the Department of
Public Health to consider, in the course of its investigation and
study, the subject matter of Llouse Document No. 1723 of 1958,
pertaining
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relative to requiring certain records to be kept by

persons who take
X-ray pictures.
Chapter 134 of the Resolves of 1958 directed the Department
to include in its investigation and study the contents of House
Document No. 2162 of 1958, insofar as said document relates to
authorizing the Commercial Motor Vehicle Division of the Department of Public Utilities to regulate the transportation and handling
of radioactive materials.
These bills are discussed in the following report.
The Department, recognizing the identity of the hazards associated with radioactive materials and other sources of ionizing
radiation, determined that the proponents of chapter 106 of the
Resolves of 1957 intended that the study and investigation directed
by said chapter include regulative and protective measures pertaining to all ionizing radiations regardless of their source. Accordingly, this report covers the problems of both radioactive materials and other sources of ionizing radiation.

V.

Summary and

4

Recommendation

Summary.

The Atomic Energy Act of 1954 changed the policy of the Atomic
Energy Commission from one which had the prime purpose of
utilizing nuclear energy for national defense to one which had the
dual responsibility not only of utilizing nuclear energy for national
defense but also of promoting the peaceful uses of nuclear energy.
The 1954 act, popularly referred to in conjunction with the “Atoms
for Peace” program, charged the Atomic Energy Commission with
the responsibility of developing such programs in a manner that
would be compatible with the health and safety of the citizens of
the United States of America.

With the advent of peaceful uses of atomic energy, industry,
private individuals and organizations and governmental agencies
became interested in and concerned with the multifold aspects of
atomic energy that are concomitant to such a program. Many
governmental agencies recognized that they would be required to
institute programs for regulation and control of sources of ionizing
radiation as part of their duties. In some cases, although the need
for action was clear, a broad interpretation of the statutes under
which they were legally established was required to justify certain
activities and expenditures of public funds.

I
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Fortunately, because most governmental agencies suspected the
complexity of the total problem and recognized the fact that the
Atomic Energy Commission was supervising the atomic energy
program with extreme caution in the interest of the public health
and safety, very few, if any, of the agencies were panicked into
programs based upon fear and misunderstanding. Several States
passed legislation which created special commissions for atomic
energy matters and development, and in addition passed legislation
empowering certain existing agencies (such as public and occupational health) to adopt regulations for the control of the use of
radioactive materials and other sources of ionizing radiation.
The Commonwealth of Massachusetts was one of the States which
acted wisely in this fashion; it recognized that the Department of
Labor and Industries had a responsibility for the protection of the
health and safety of employees against ionizing radiation; in 1955,
it enacted into law section 5B of chapter 111 of the General Laws,
a statute which directed the Department of Public Health to prescribe and establish rules and regulations to control the transportation, storage, packaging, sale, distribution, production and disposal
of radioactive materials which may affect the public health or the
health of persons exposed to certain sources of ionizing radiation;
and in 1956 it created the Massachusetts Commission on Atomic
Energy under the provisions of chapter 645 which charged the
Commission with the responsibility of co-ordinating the studies,
recommendations and proposals of the various departments and
agencies of the State and with the development of industrial and
commercial uses of atomic energy within the State.
The action taken by the General Court in the past has been compatible with the best interests of the citizens of the State. Its members and petitioners recognized the need for regulation and control,
at state level, of sources of ionizing radiation. This need was indicated by the fact that exposure to ionizing radiation could produce
direct and/or indirect injury to body tissue; the damage produced
varying with the type and intensity of the radiation, length of exposure time, the portion and parts of the body exposed, and, to
some extent, the age of the individual.
Further, the Legislature, in Acts and Resolves of 1957 and 1958,
charged the Department of Public Health with the responsibility
of making a comprehensive investigation and study, on a statewide basis, of the problem of regulation and control of certain
sources of ionizing radiation, and directed the Department to pre-

8
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pare a report of its study relative to this matter, together with recommendations.
The Department, in the course of the study, solicited the assistance of expert consultants, practitioners of the healing arts, public
and occupational health agencie? and associations, industrial groups,
lay citizens and all other agenck and departments of the Commonwealth.

The study revealed that in the State of Massachusetts there were,
1 Inergy Commission licensed radioisotope users, which placed Mass achusetts eighth nationally in number of users; approximately 4,000 medical and related installations
utilizing X-ray facilities; and, to date, some 226 industrial installations registered with the Department of Labor and Industries as
using ionizing radiation sources within the Commonwealth.
The study further revealed that there is extant a legal question
as to the authority of the States versus that of the Federal Government in the field of regulation and control of radioactive materials.
The question of pre-emption of states’ rights is still an unsettled
legal question although the Atomic Energy Commission, by policy,
encourages the entrance of state agencies and departments into this
field. It co-operates with state agencies in providing information
relative to users of radioactive by-product materials, dissemination
of technical information, granting of access permits to classified information, and in no way has inferred that the States should refrain
from activity in this area of governmental activity. It is also a
matter of public record that Presidents Truman and Eisenhower,
through Executive Orders, have directed all Federal agencies to
co-operate with state and local governments in matters pertaining
to the protection of the public health in the fields of surface and
subsurface water pollution and atmospheric pollution control.
The study has further revealed that there are approximately fifty
departments, divisions and agencies of the Commonwealth which
have primary, secondary or fringe interests in matters pertaining
to the control and regulation of ionizing radiation. Several of these
agencies, recognizing the need for activity to guarantee the protection of the citizens, instituted appropriate activities, using as authority a broadened interpretation of existing enabling legislation
or new enabling legislation recently adopted. Activities worthy of
note include special training of existing personnel, purchase of essential equipment, and requests for necessary budgetary increases
as of May, 1958, 162 Atomic

*

t

*

-
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to permit the hiring of additional personnel to perform their respec
tive new duties.
In certain areas of concern, new legislation is needed; in other
instances, regulations need only to be adopted or amended. The
type of regulations (performance or general) to be adopted will be
dictated by the characteristics and circumstances of the need therefor. General regulations must be adopted only by state agencies
staffed by professional employees capable of and authorized to exercise professional judgment in related matters.
A canvass of 51 States and territories revealed that the majority
thereof have recognized the appropriateness of placing the responsibility for control and regulation of ionizing radiation in the departments of public health.
In addition to the activities of the Federal Government through
its Atomic Energy Commission, U. S. Public Health Service, Interstate Commerce Commission, Goast Guard, Civil Aeronautics
Board, and Post Office Department and of certain state agencies
and departments in this field, the study has indicated that there
will be matters related to storage, disposal, zoning, transportation,
fire, etc., with which municipal agencies will be justifiably concerned.
A study of this matter is being instituted bj' the American Municipal
Association under the sponsorship of the Atomic Energy Commission. There are also matters which will necessitate the co-opcration
of adjoining States, and areas in which voluntary activity on the
part of industry and certain professional societies will be desirable.
The Department of Public Health determines that it would be
advisable for Massachusetts to develop regulations, where needed,
which will adequately assure the protection of the health and welfare of the citizens of the Commonwealth, allow for the maximm
use of atomic energy consonant therewith, and, insofar as feasibility
and the best interests of the Commonwealth permit, be uniform and
compatible with regulations established by Federal agencies and
other States.
Recommendations.
A long range state program for the regulation, and control of all
sources of ionizing radiation and of their usage should be started
immediately to:
A. Continue co-ordination of activities of various departments
to prevent duplication of functions, to minimize confusion and inconvenience to the users of sources of ionizing radiation, and to

10
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accomplish an adequate control program based upon the existing
state structure.
B. Register all sources of ionizing radiation.
C. Review and re-evaluate the provisions of chapter 645 of the
Acts of 1956, which established the Massachusetts Commission on
Atomic Energy, to determine the wisdom (and the most appropriate
and feasible method) of divorcing the responsibilities of promotion
and development from those of co-ordination of state activities in
the field of atomic energy.
D. Attain adequate staffing and training of personnel; secure
necessary equipment and facilities for the departments and agencies
of the State determined to be concerned with the regulation and
control of ionizing radiation; and effect the necessary supplementation of budgets to accomplish this end.
E. Establish a central laboratory facility for the conduct of all
radioassays for all state agencies. (The Lawrence Experiment
Station of the Department of Public Health is suggested as a logical

*

site.)

F. Enact the legislation proposed in this report which would:
1. Protect employees of the Commonwealth from claims against
them arising out of their use of hazardous materials and sources of
ionizing radiation (proposed legislation attached);
2. Authorize the Department of Public Health to regulate all
sources of ionizing radiation by amendment of Section 5B of
Chapter 111 of the General Laws (proposed legislation attached);
and

3. Require the approval by the Department of Public Healch of
regulations pertaining to health aspects of ionizing radiation
adopted by any agencies, departments or political subdivision of the
Commonwealth of Massachusetts (proposed legislation attached).
G. Establish an interdepartment service within the State to
assist local agencies in dealing with accidents or other emergency
situations involving radioactive materials.
H. Enact other suitable legislation and adopt, and from time to
time amend, regulations where necessary as the program of regulation and control keeps abreast of the development and increasing
use of sources of ionizing radiation.
I. Encourage federal aid programs in the field of regulation and
control of sources of ionizing radiation to encourage and assist the
various States in the early institution of such programs. (This recommendation should be referred to our Congressmen.)

»
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Legislation

Referred

to this Study.

None of the legislation contained in House Documents No. 1723
of 1958, No. 2177 of 1957, or No. 2162 of 1958 should be enacted by
the General Court.

B.

I

Proposed

Legislation.

Texts of Proposals.
Ax Act

authorizing

the Department of

Sources

of

lonizing

Public Health
Radiation.

to

regulate

All

Chapter 111 of the General Laws is hereby amended by striking out section 5B
and inserting in place thereof the following section;
Section 58. The department shall from time to time, after a public hearing,
prescribe and establish rules and regulations to control all ionizing radiation,
machines which emit ionizing radiation, and radioactive materials for the purpose of protecting the general public and individuals against hazards associated
with the use, transportation, storage, packaging, sale, distribution, production,
and disposal thereof. Such rules and regulations shall be consistent with the best
use of radiation machines and radioactive materials and shall not limit the kind
and amount of radiation that may be intentionally administered to a person or
animal for diagnostic, therapeutic or experimental purposes by or under the direction of a physician, dentist, chiropodist (podiatrist), or veterinarian licensed to
practice under the laws of the commonwealth. The rules and regulations shall
become effective upon filing with the state secretary, unless a later date is specified
by the department. Such filing shall be prima facie evidence of compliance with
all regulation-making requirements imposed by law. Whoever, after due notice,
continues to violate any such rule or regulation shall be punished by a fine of not
less than one hundred dollars nor more than five hundred dollars to the use of the
commonwealth. Each day of such violation after such due notice shall constitute
a separate offense. The supreme judicial court or superior court, upon application of the department, or upon application of any party interested, with the approval of the department, may enforce such rules and regulations, and restrain the
use or occupation of the premises or such portion thereof as the department may
specify until such rules and regulations have been complied with. Nothing in this
section shall prevent other departments having responsibilities in the fields of
ionizing radiation from establishing rules and regulations in their discharge of these
*

responsibilities.

An Act requiring Approval

by the Department of Public Health of Reguto the Health Aspects of lonizing Radiation.adopted
Any Agency, Department or Political Subdivision of the Common-

lations
by

wealth

pertaining

of

Massachusetts.

Chapter 111 of the General Laws is hereby amended by inserting after the fifth
sentence of section 5, as most recently amended by chapter 678 of the acts of 1057,
the following sentence:
It shall approve, modify or disapprove all proposed

12
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rules or regulations of any department, agency or political subdivision of the commonwealth of Massachusetts insofar as they pertain to the health aspects of ionizing radiation and no such rules and regulations which do not have the approval of
the department shall be adopted.

An Act
in

fob the Indemnification of State Officers, Employees,
Conni
Connection with Actions arising out of their Use of

ncekning

Hazardous Materials

and
nd

Sources

lonizing
of lonizing

and Agents

or Actions

Radiation.
Radiation.

Chapter 12 of the General Laws is hereby amended by inserting after section 3D
following section
thee following
section :
Section 3E. Upon the filing with the attorney general of a written request by
any officer, err
»r agent of the commonwealth that the attorney general de-

<

an action for dam
or bodily injuries or infections, physical
or mental agony or pain, death of any p ■rson, or any damage to property of another, arising out of his use of or actions c ncerning hazardous material and sources
of ionizing radiation, the attorney genera shall, if after an investigation it appears
to him that such officer, employee or as ■nt was at the time the cause of action
arose acting within the scope of official duties or employment, take over the management and defense of such action. The attorney general may adjust or settle
any such action at any time before, during or after trial, if he finds after investigation that the plaintiff is entitled to damages from such officer, employee or agent,
and in such case there shall be paid from the state treasury for settlement in full
of such action from such appropriations as may be made by the general court for
the purposes of this section such sum, not exceeding ten thousand dollars on account of injury to or death of one person and not exceeding five thousand dollars
on account of damage to property, as the attorney general shall determine to be
just and reasonable and as the governor and council shall approve. If an execution issued on a final judgment in such an action is presented to the state treasurer
by an officer qualified to serve civil process and if there is also presented to and on
file with said state treasurer a certificate if the attorney general certifying that
said execution was issued on a judgment in an action in which he appeared for and
defended the defendant in accordance with die provision of this section, there shall
be paid from the state treasury from tin appropriation above referred to the
amount of the execution, including costs and interest, up to but not in excess of the
respective limits hereinabove set forth.

Discussion

of and

Recommendations

for Proposed

Legislation.

The needs and justifications for proposed new legislation related
radiation as contained in this section are discussed below:

to ionizing

An Act authorizing the DepartLegislation to amend Section SB, Chapter 111.
ment of Public Health to regulate All Sources of lonizing Radiation.

The existing section 5B authorizes and directs the Department
of Public Health to “control the transportation, storage, packaging,

£

Wi
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sale, distribution, production and disposal of radioactive materials
The primary concern
which may affect the public health.
not
material
itself
but
with
the ionizing radiation
should be
with the
emitted therefrom, since, except where the material itself is toxic,
it is the emitted radiation which produces damage. It therefore
should be recognized that a great portion of the exposure of the
public to ionizing radiation arises not from the use of radioactive
material but from machines which produce ionizing radiation. Further, ionizing radiation may affect the public health indirectly
through its use in treatment, processing and modification of foodstuffs and other material. The consequences of this usage are not
fully realized at this time and the matter must be viewed with
caution. This is a province of the Department of Public Health.
The Commonwealth should be made aware of the existence, the
characteristics and the users of sources of ionizing radiation. This
will require a registration provision which can best be a part of
regulations adopted by an appropriate single agency or by designated agencies in specific areas of concern. In addition, certain
uses of ionizing radiation and the administration of radiation to
humans by unqualified persons should be prohibited.
Support for this legislation is contained in the “Summary of Consensuses of the Special Medical Advisory Committee to the Department of Public Health” contained in the Appendix of this report.
For the above reasons, the proposed revision of section 58,
chapter 111, which would direct the Department of Public Health
to regulate all sources of ionizing radiation in addition to radioactive
materials should be enacted into law.
.

I

.

Legislation to amend Section 5, Chapter 111. Au Act requiring Approval by the
Department of Public Health of Regulations pertaining to lonizing Radiation
adopted by Any Agency, Department or Political Subdivision of the Commonwealth of Massachusetts.

i

Having vested the primary responsibility for the health of the
public in the Department of Public Health through section 5B of
chapter 111, it is necessary that the Department be given the authority to fully exercise its responsibility in this area.
At least from a theoretical standpoint it is impossible to completely prevent highly penetrating ionizing radiation from many
sources from escaping its enclosure and entering (and thus to a
degree contaminating) the environment. It is recognized that
proper shielding, for instance, will limit the escape of radiation to
quantities which may be undetectable by available instrumentation

14
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and of relatively insignificant public health importance. However,
since one of the duties of the Department of Public Health is the
prevention of contamination of the environment, it must be given
the authority to review regulations of other agencies which will in
any way tend to control such contamination to ascertain and insure
their adequacy and conformance with Department policy.
The tabulation of states’ activities appearing in section L shows
that many States have given complete and sole authority for control
of ionizing radiation to the health department. Such a procedure is
also advocated by the special medical advisory committee to the
Department of Public Health (see “Summary of Consensuses of the
Special Medical Advisory Committee to the Department of Public
Health” in the Appendix). While these views substantiate the need
for some measure of over-all authority to be vested in the Department of Public Health, it is felt that the principles of (1) having
those who enforce regulations draft them and (2) utilizing existing
state structure are valid. Requiring the Department’s approval of
all regulations pertaining to health aspects prior to their adoption
would accomplish these ends.
For these reasons the provisions of the proposed amendment to
section sof chapter 111, should be enacted into law. This amendment would, in substance, require that any proposed regulation of
any agency which might affect the public health be approved by
the Department of Public Health prior to adoption.
Legislation to provide New Section 3E of Chapter 12. An Act for the Indemnification of State Officers, Employees and Agents in Connection with Actions arising
out of their Use of or Actions concerning Hazardous Materials and Sources of
lonizing Radiation.

In the summer of 1958, a question of indemnity arose with respect
to the application of Oregon State College for a license to operate a
research reactor. The Atomic Energy Commission desired clarification of this liability of the State and/or its employees in case of
an accident. The July 21, 1958, opinion of the state Attorney
General of Oregon in this matter is worth quoting, as follows:
(1) Nature and Extent of Immunity Possessed by the Licensee.
Oregon State College which has applied for a license to operate a nuclear reactor with the Atomic Energy Commission is an institution under the control and

supervision of the State Board of Higher Education and is, as such, an agency or
department of the State of Oregon. Oregon State College, therefore, possesses
such immunity from suit, no more, no less, as the State of Oregon has under ap-

e
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plicable statutes, the Constitution of this state and the decisions of the Supreme
Court of Oregon.

After quoting Article IV, section 24, of the Oregon Constitution,
the opinion goes on to say:

i

The rule of law in this state, as it has been uniformly established in all jurisdictions, is that a state as sovereign cannot be sued without its consent, and that,
even when the state has permitted itself to be sued, the mere existence of such
permission does not render the state liable for the careless or negligent acts of its
servants, employees or agents in the absence of any statute expressly fixing such
liability upon the state.
The Legislative Assembly of the State of Oregon has at no time enacted a statute
similar to the Federal Tort Claims Act, which would authorize a suit against the
State of Oregon or against any of its agencies . . .
(2; Immunity of Employees of Licensee.
It is, however, clear that the immunity of the sovereign does not extend to its
agents, employees and officials where recovery is sought from them individually
for acts of negligence, omissions or malfeasance . .
It has, therefore, become imperative and expedient to authorize the various state
agencies, boards, commissions, departments, etc. to purchase liability insurance
for the protection of its officers and employees to cover claims against them incurred in the performance of their official duties. Specific statutory authorization
.
is contained in ORS 243,110
The statutory provision authorizing the purchase of liability insurance for
state and county officers and employees specifically provides in its last sentence
that the enactment of the enabling statute shall not be construed as a waiver by
State of Oregon of any immunity against suit.
(3; Whether or not the Licensee Has Authority to Waive Immunity.
It is apparent from the provisions of Article IV, section 24 of the Oregon Constitution that immunity of the State of Oregon as a sovereign may be waived upon
proper legislative enactment and not otherwise. At the time of this writing, no
statute authorizing any state agency to waive tort immunity has been enacted.
.

.

I

.

A similar situation exists in Massachusetts. While the Commonwealth is not presently operating any reactor, the possibility that
such will occur exists. Further, state employees are now required
as part of their regular duties to handle hazardous materials and
operate sources of ionizing radiation.
Undoubtedly, a greater
number of employees will be so engaged in the future. The probability of claims being entered against the employee (since the sovereign is immune from suit) by individuals claiming damage arising
from acts of such employees, or from the radiation they control,
cannot be ignored.
The Commonwealth has an obligation to protect its officers, employees or agents so long as they are properly carrying out their

HOUSE
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assigned duties. This obligation is recognized by section 3B of
chapter 12, authorizing the Attorney General to defend and settle
claims against state employees operating state vehicles. The proposed section 3E of chapter 12 would provide a similar provision
in the case of radiation damage; proper steps to have its provisions
enacted into law are urged. It is apparent that the proposed act
goes beyond the scope of this study in that it covers all hazardous
materials; it is felt that if ionizing radiation warrants this treatment, so do all other materials or applications which might result in
litigation involving state employees. In the interest of efficient
legislation, the proposed bill was drafted so as to include all hazard-

f.

ous materials.

C.

Discussion

and

Recommendations

REFERRED

TO THIS

relative to Legislation

STUDY.

The Department of Public Health has considered the contents
of House Documents Nos. 1723 and 2162 of 1958 and House Document No. 2177 of 1957. These bills are presented and discussed in
the following text.
House, No.

1723. Relative to the Keeping or Records of

X-Ray Exposure

Chapter 112 of the General Laws is hereby amended by inserting after section 2C,
inserted by section 1 of chapter 655 of the acts of 1957, the following section:
Section 2D. Whoever shall take an X-ray picture of a human being shall keep
a written record of the date the picture was taken, the name, address, date of
birth, sex and weight of the subject, the number of exposures taken, the purpose of
the examination, the name and address of the X-ray operator and the name and
address of the person ordering the X-ray, if other than the subject. Any part of
the aforesaid information shall be furnished to the subject, his administrator or
executor, to a parent or guardian if the subject is a minor, or to any person designated by the subject. Whoever violates any provision of this section shall be punished by a fine of not more than one hundred dollars.
—-

Lay, medical and scientific concern over the somatic effect and
genetic burden of the uncontrolled exposure of the population to
ionizing radiation is both widespread and justified. Equally justified is the determination of the medical and dental professions that
the decision as to when and how X-rays for diagnostic and therapeutic purposes should be administered shall be left to the discretion
of the individual physician, dentist or other professional person
licensed to practice the healing arts. Agreement has been reached,
however, regarding registration of practitioners of the healing arts

ft
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and others who use sources of ionizing radiation, but the matter of
compulsory recording of radiation dosage received by individuals is
still a subject of controversy.
Regulation of the dosage of ionizing radiation administered to
patients by practitioners of the healing arts for therapeutic or diagnostic purposes is not warranted, but the intentional administration
of ionizing radiation to human beings by anyone other than those
licensed as physicians, dentists or chiropodists (podiatrists) or those
under their supervision should be prohibited. However, regulation
or control of the method of administering ionizing radiation insofar
as it pertains to the source of the radiation, its shielding, controls
and operating procedures, is warranted. Registration of users of
sources of ionizing radiation is necessary to implement prohibition
of certain uses and to insure proper control of the method of administering radiation for permitted purposes; legislation proposed
to accomplish both control of the use and the user appears in section B of this report. 1
The somatic effects of radiation dosage to an individual are entirely the concern of that individual and his “physician”. If the
individual desires a record of radiation received, he may take such
steps as are necessary to obtain this information or an estimate
thereof.

The total amount of radiation received by all persons of a given
in a given age group over a given period of time would be of
interest to the State from the standpoint of genetic burden upon
future generations of the whole population. However, the burden
upon the professions in recording and maintaining this information
for each individual exposure, and upon the State in compiling and
analyzing the data, is not at this time justified by the probable
benefits to be accrued thereby. It is felt that statistical samplings
by private investigators have in the past and will in the immediate
future provide sufficient information to estimate the genetic burden
of radiation upon the population as a whole.
Therefore, passage of House Document No. 1723 of 1958, relative
to requiring certain records to be kept by persons who take X-ray
pictures, is not recommended. This opinion is strongly supported
by statements of leading members of the medical professions given
at recent hearings held by the Department, and in communications
to the Department from such persons and from the societies representing them, such as the Massachusetts Medical Society, Massaiex

i

1

See suggested amendment to section 58,

chapter 111, General Laws.
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chusetts Dental Society and The New England Roentgen Ray
Society.

If at some future date the Department feels that the compilation
of radiation dosage records is desirable and justifiable, it will take
appropriate steps, at that time, to accomplish this end.
House, No.

2177.

Relative to
Each

Designation of
Department.

Qualified

Employees in

Section 91 of chapter 6 of the General Laws, inserted by section 2 of chapter 645
of the acts of 1956, is hereby amended by adding at the end the following para-

*

graph :

A person in each department qualified by education, training and experience
shall be designated by the head of the department to act as the representative of
the department in all matters pertaining to sections eighty-five to ninety-three,
inclusive.

It does not appear that every department and agency of the
Commonwealth will be so concerned with radiation and radioactive materials as to require an employee specifically designated
to handle such matters for it; while conversely several departments
will undoubtedly require many employees to adequately carry out
their duties and responsibilities in the field of atomic energy and
ionizing radiation. It should be left to the individual department
head to determine the particular needs of his department and to
make budgetary requests for the establishment of such new positions at the proper salary classifications as he deems advisable and to
request the necessary funds for the further training and possible
reclassification of such existing personnel as may be necessary.
The Massachusetts Commission on Atomic Energy should lend its
active support to attain such aims with which it is in accord so that
the over-all program will properly evolve. Therefore, legislation to
accomplish the designation in each state department of a qualified
mployee to act as representative in matters pertaining to atomic
t/
nergy is not recommended.
House, No. 2162.

to Transportation Regulations of the
PARTMENT OP PUBLIC UTILITIES.

Relative

De

The title of this act was:
An Act

the Commercial Motor Vehicle Division of the DePublic Utilities to regulate the Transportation and
Radioactive and Other Dangerous Materials.

authorizing

partment of

Handling of

if
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The use of the legislative authority and procedure to regulate
directly is sometimes unwise, particularly where the effectiveness
and suitability of the regulation depends in part upon its remaining
abreast of a rapidly developing technology. House Document
No. 2162 of 1958, authorizing the Commercial Motor Vehicle
Division of the Department of Public Utilities to regulate the transportation and handling of radioactive and other dangerous materials,
is an example of this, and its passage in its present form is not
recommended.
Communications addressed to the Department regarding this
bill have indicated that errors of some consequence exist in its text,
and it should be carefully reviewed before its adoption by administrative procedure.
The General Laws should be amended, if necessary, to enable the
Department of Public Utilities, Department of Public Safety, and/or
other appropriate enforcement agency to adopt and administer regulations regarding the transportation and handling of radioactive
and other dangerous materials on the ways and railroads or in the
air space of Massachusetts, and provide for the enforcement thereof.
This recommendation is compatible with the general tone of the report in that it infers that the appropriate agency or agencies that
should enforce the regulation or regulations should do the adopting.
In addition to minimum regulations of the Department of Public
Health under provisions of section 58, chapter 111, it appears that
regulations for the handling and transportation of radioactive
materials (as well as other dangerous materials) should be adopted
by the Department of Public Utilities in the case of common and
contract carriers and by the Department of Public Safety in the
case of other vehicles, vessels and aircraft.

D. The United States Atomic

4
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Energy

Commission.

The “avalanche” of activity, interest, concern and problems associated with the use and control of ionizing radiation is manifesting
itself in literally every field of governmental activity. The sudden
interest and concern of so many people and agencies in these matters
are due to the newness of the atomic era and, in part, to the policy
of the Federal Government early in World War 11. This policy,
inaugurated because of its concern with the national security and
interest, and the need of secrecy, lessened public awareness of the
problems it might ultimately face. With the implementation of the
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“Atoms for Peace” program (only now approximately four years
old), the many problems which for the several years prior thereto
had been handled by the Federal Government became the concern
also of individuals and governmental agencies who had not had
opportunity, incentive or reason to qualify themselves in advance
to accept their new responsibilities and duties.
The atomic energy program of the Federal Government was born
during World War II and was developed by the Manhattan District
of the United States Army, much in the same manner that the army
would develop new weapons of war. During this early program,
however, it was recognized that nuclear power some day would have
its peaceful applications wholly distinct and separate from governmental military application. The Atomic Energy Act of 1946 was
drafted with the chief thought in mind that the major interests of
the government in the field of atomic energy would be along military
lines; the impact that atomic energy would have on peaceful endeavors and pursuits was not fully realized at that time. The act
therefore gave virtual monopolistic control to a Federal agency in
practically all matters pertaining to this new endeavor of the Federal
Government. The broad statute provided stringent control of the
development, use and exploitation of atomic energy and gave to the
Federal Government control over source materials and absolute
ownership of fissionable by-product material and facilities for producing fissionable material.
In essence, the act placed control of the atomic energy program
within an agency of the Federal Government administered by a
5-man civilian commission and prohibited private ownership of
fissionable materials. The broad powers vested in the commission
included control over commerce in source materials from which
fissionable materials are made and licensing authority for practically all private commercial enterprises in this field (which were
issued only after a report of the practical value of such proposed
industrial or commercial use was made to the President). The licensing provisions required that the social, political, economic and international effects of the proposed use should be taken into consideration w'hen licenses were issued, permitted the Atomic Energy Commission and its contractors to maintain the desired security in their
efforts and operations, and insured the integrity of the classification
of their written records of their developments.
Between the years of 1946 and 1954, amendments, recognizing the
advancements that had been made in both military and scientific

f.
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applications of atomic energy, were made to the act. This rapid
advancement in the capabilities of our scientists together with the
desire to share our knowledge with other governments occasioned
the Atomic Energy Act of 1954.
The purposes of the Act were to allow the Atomic Energy Commission to establish policies and develop programs which would provide for and allow (1) increased research and development in atomic
energy; (2) dissemination of unclassified and technical information
through the controlled dissemination and declassification of restricted data; (3) governmental control of the possession, use and
production of atomic energy and special nuclear material so directed
as to make a maximum contribution to the common defense and
security and the national welfare; (4) encouragement of widespread
participation in the development and utilization of atomic energy
for peaceful purposes consistent with national security and the
health and welfare of the public; (5) international co-operation
with certain nations in an “Atoms for Peace Program”; and (6)
administration of the over-all activities consistent with national
policies, security and welfare.

E. Uses

of

Soukces

of

lonizing

Radiation.

Introduction.

i

Radioactive materials and high voltage X-ray equipment may be
used in many ways to serve man. In medicine, in research and in
industry, X-rays, gamma rays and beta particles are most frequently used. To a considerably lesser degree, alpha particles and
neutrons are sometimes used. While alpha particles are emitted
by many radioisotopes, neutron emissions are produced only by
fission, fusion or by nuclear reactors, and therefore are seldom created in usable quantities except by extensive research equipment
and by atomic reactors.
A discussion of a variety of applications of ionizing radiation
follows. The number of these applications is long and constantly
increasing; only a few examples, characteristic of the principal types
of use, are given.
1. Medical Uses.

Certain groups, including physicians, dentists, radiologists, chiropodists (podiatrists), osteopaths and veterinarians use X and
gamma rays to detect and/or treat abnormalities in tissues and
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bone. X or gamma radiations pass more readily through tissue
than through dense materials such as bone, and when films are exposed by the penetrating rays, certain information relative to the
tissue or bone is revealed. In addition to diagnostic uses, ionizing
radiation is used for therapeutic purposes to destroy tissue.
2. Research Uses.

All types and properties of radioactive materials and ionizing
radiation which find application in applied medicine and industry
are utilized by the research scientist in the university, private research center or industrial laboratory. The total amount of activity
involved in this usage is probably less than that in applied medicine
or industry, but the nature of the usage and the amount of radioactivity involved, in some cases, may present a substantial potential
hazard.

I

3. Industrial Applications
1. Radiography.
One of the oldest applications of radioactive
materials and X-rays is radiography. Radioisotopes such as Cobalt 60 and Iridium 192 are commonly used as sources of gamma radiation. Radiation from such sources passes more readily through
less dense matter than it does through the more dense materials,
and shadow images are made on the photographic emulsion by the
ionizing radiation that passes through the device or material under
examination. Vital castings such as those supporting suspension
bridge cables are usually inspected for flaws by an X-ray film.
Large quantities and varieties of radioactive ma2. Tracers.
terials are used as tracers
to "trace” or follow a
quite
chemical reaction, a metallurgical process, or the simple transfer or
movement of material. The key fact that makes these tracers effective is that they behave exactly like their non-radioactive sister
isotopes in all physical and chemical properties except those of a
radioactivity nature; no matter what physical or chemical reactions
take place, the radioactive isotope continues to emit its radiation
and is detectable by a radiation detection device.
In addition to the tracer applications in which individual radioactive molecules or atoms are intimately mixed with sister isotopes,
there are applications in which an encapsulated radioactive material is used and its movement followed or detected by instruments.
Cobalt 60 which is a high energy gamma emitter, has been sent
,

C
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through oil pipelines with a “go devil” scraper to monitor it
progress.
3. Irradiation.
Irradiation is usually performed with Cobalt 60
137
sources in a shielded enclosure. Large radioactive
or Cesium
sources, often ranging up to 10,000 curies, make these gamma
emitters effective tools for sterilization. While sterilization of pharmaceuticals, meats and other foods, and even water and sewage is
primarily experimental at the present time, these processes will
probably eventually become standard industrial and sanitary tools.
In these processes, fission products, which may be in the form of
spent fuel elements, or reactors may be used to furnish the radiation. Irradiation can be used in polymerization (hardening) of plastics, vulcanization of rubber, the oxidation of some materials, and
the halogenation (combining with chlorine, bromine, fluorine or
iodine) of other materials. In addition, ionization by irradiation
makes certain atoms or molecules electrically charged with resultant
production of luminescence.
Very important applications in industrial
4. Measurements.
process control are the measurement (commonly with beta sources)
of thickness, weight, density, level in tanks or cans, or the lapse of
time. A typical example of such use is in the control of thickness
by use of gauges which transmit radiation through a sheet of steel
to facilitate measurement of thickness while it is being rolled. If
the sheet is thicker than desired, more radiation will be absorbed
by the sheet and less will reach the detector; if the sheet is thinner
than desired, too much radiation reaches the detector. This information may be used to institute rapid corrective action.
Batteries for special applications have been
5. Power Sources.
designed which use atomic radiation to produce electrical energy.
One application utilizes a beta emitter, such as strontium90 coated
on a sheet of metal for use as a capacitor plate. The beta particles
(electrons) which are emitted from the strontium leave the coated
plate, making it positive, and strike the opposite plate, making it
negative. A battery of this type is really a capacitor which is being
continuously charged. The power available is very small and the
applications are primarily military. Another battery uses a semiconductor material to produce larger currents when it is struck by
the beta particles.
Another great use of nuclear energy is in atomic power reactors as
a source of heat, through controlled fission, to produce steam which
in turn drives conventional electricity generating equipment.
,
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Outline of Some Uses of Radioactive Materials.
Some applications and uses of radioactive materials are shown
below. The outline is arranged according to the type of usage and
includes non-industrial applications.
1. Radiography

Medicine
Industrial
2. Tracers
Medicine.

diagnostic.
diagnostic.

i.

Industrial.

(a) Migrating atom or molecule
(b ) Moving source.
3. Irradiation
therapeutic.
Medicine
Sterilization of food products and pharmaceuticals.
Activation or Reaction Catalyst.
Polymerization of Plastics.
Oxidation.

Halogenation.
lonization.

Luminescence

watch dial

4. Measurements

Thickne
Weight.
Density

usually liquid
Level
Time Lapse (age of materials)
5. Power Source

Batteries.
Reactors.

F. Users

of

Sources

of lonizing

Radiation

in

Massachusett

Table I in section I lists by categories the number of Atomic
Energy Commission licensed radioisotope users in Massachusetts
and presents comparative data for the other New England States
and certain other States in the country having a larger number of
users than does Massachusetts.

As indicated by the table, Massachusetts ranks eighth nationally
in number of users with 162. This represents more than half of
the total of 308 users in the six New England States.

&
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For convenience, the Massachusetts users (for the period February, ’56-May, ’5B) are repeated below by type of users.
Users.
Medical Institutes and Physicians
Colleges and Universities
Industrial Firms
Federal and State Laboratories
Foundations and Institutions
Other
Type of

t

Number.

48
24

75
7
6
2

Total

162

The estimated numbers of medical and related installations
utilizing X-ray facilities in Massachusetts are listed below.
Type of

Estimated Number of

Users.

Installations,

Chiropodists (podiatrists)

400
3,000

Dentists
and Clinics
Medical Practitioners
Hospitals

200

Radiologists

500
150
75

Veterinarians
Total

4,325

The Department of Labor and Industries has reported

that:

. there are 226 active registered installations in the Commonwealth.
The
sources are distributed in the installations as follows:
Isotopes
66 Installations
X-ray machines
90 Installations
.
.
.
Gages containing radioactive material
.51 Installations
Radiation emitting high-voltage equipment .
.26 Installations
Thorium alloys
16 Installations
Uranium
4 Installations
Radium
14 Installations
Particle accelerators
2 Installations
.
.
Static eliminators containing radium
.39 Installations

. .

.

I

.

Some installations consist of a single microcurie source. Other
installations consist of curie sources, X-ray machines, radiation
emitting high-voltage equipment and other sources all in the same

installation.
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The installations represent the following industries:
Instruments

9
32
30
15

Installations
Installations
Installations
Installations
26 Installations
11 Installations
14 Installations
6 Installations
30 Installations
22 Installations
6 Installations
4 Installations
8 Installations
10 Installations

Paper products
Electronics
Research

Rubber and plastic
Machinery

Chemical
Foundry

Metal fabrication
Radioisotope

.

Entertainment

.

Textiles
Printing

.

Food

Insurance

I

2 Installations

The installations are distributed throughout the Commonwealth
in the following municipalities and communitie
Acushnet
Adams
Andover
Ashland
Assonet
Attleboro

.

.

...

...

...

...

.

Beverly

...

Billerica
Boston .
Braintree
Brookfield

...

.

11
5
1
2
1
2

5

1
.22

3
1
4

Burlington

Foxborough

Framingham
Gloucester

Grafton
Great Barrington
Groton
Hanover
...

Hingham

Holliston
Holyoke
Housatonic

...

...

Hudson

1
2

Indian Orchard
Lawrence
Lee
Leominster
Lowell

Dalton

2

Lynn

Danvers
Dedham
Deerfield

1
1
1
1
1
2
1
6
4

Malden

Cambridge

Chelsea

.20

.

1

...

Chicopee Falls

Clinton
Concord

.

...

...

Dighton
Dodgeville

Easthampton
Eastondale
Everett

.

Fall River
Fitchburg
Forge Village

.

.

3

.

...

.

.

...

.

Manchester
Marlborough
Maynard .

Medford
Methuen
Milford
Monson

3

Natick
New Bedford

1

Newburyport

...

.
.

Newton
Norwood
Pembroke

2

Springfield
Sudbury
Taunton
Tewksbury
Walpole
Waltham
Watertown
Wayland

3
2

...

.

1
2
1
1
1
1
1
1
2
7
1
1

3
7
5
2
1
3

2
2
1

...

...

.

Pittsfield
Plainville

.

Quincy
Reading

Rockland
Salem
Somerville

.

Southbridge

.

South Hadley Falls
.

.

.
.

.12
.

...

.

.

...

.

.

Webster

2

Westborough

1
1
1
1
2
4
2

Westfield

.

.

Weymouth

.

.

Wilmington

.

.

Woburn
Worcester

.

.
.

1
1
1
1
1
1
1
1
1
2

1
3
8
2
1
1
1
1
1
1
1
/

<r
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and the

Need

for its

Control.

lonizing radiation is defined as any electromagnetic or particulate radiation capable of producing ions, directly or indirectly, in
its passage through matter. In passing through matter, these
radiations are absorbed either in whole or in part and, in the process
they lose all or a part of their energy. If the matter is living tissue,
ionization can have a significant or even a deadly biological effect.
The fact that injury or death can result from excessive exposures
to ionizing radiation has been demonstrated by experiments on
animals and by human medical case histories.
The damage produced by ionizing radiation varies with the type
and intensity of the radiation, length of exposure time, and portion and parts of the body exposed. Therefore, all types of radiation and their relative degree of hazard must be considered to
properly evaluate the amount of dose an individual has received.
lonizing radiation can originate from both natural and manmade sources. Natural radiation comes both from cosmic rays,
which originate in outer space, and certain naturally occurring
radioactive isotopes such as radium, radon, uranium, thorium,
potassium-40, carbon-14, etc., present in our environment. Manmade sources of ionizing radiation include artificially produced
radioactive isotopes and also X-ray tubes with the necessary high
voltage components.
Whatever the origin or method by which the ionizing radiation
is produced, its source is the atom. Radioactive isotopes release
energy because their atoms are in an excited state; X-ray tubes,
however, require some external source or power to excite the atom
before it, in turn, releases X-radiations.
Of the various types of ionizing radiation those of most concern
to the individual are the alpha and beta particles and gamma and
X-ravs.
Alpha radiations are highly energetic, charged particles that have
ionizing powers in the order of 100 times that of beta particles and
10,000 times those of gamma or X-rays. Because of their relatively
large size and charge they have little penetrating power. They
are extremely damaging, however, if the source is lodged in or on
the skin, ingested or inhaled.
Beta radiations are high speed charged particles much smaller
and more penetrating than alpha particles, and have 100 times the
ionizing power of gamma or X-rays. Beta particles ordinarily
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penetrate only a small fraction of an inch into the skin and can he
stopped by thin sheets of light metal and other material. A beta
particle is more penetrating than an alpha particle; its hazards
result also from ingestion, inhalation or lodgement in or on the
skin.
Gamma and X-rays have comparatively low ionizing power but
are capable of deep penetration into matter. Ordinarily, X-rays
come from high voltage X-ray equipment and gamma rays from
radioactive isotopes. The distinction between gamma and X-rays
is their source of origin; gamma rays originate from within the
nucleus of an atom while X-rays originate from the electron clouds
which surround the nuclei of atoms. These radiations are the
principal sources of external ionizing radiation hazards.
In addition, radioactive isotopes exhibit another characteristic
known as decay; their rate of production of ionizing radiations
decreases with the passage of time. Atoms of radioactive isotopes
undergo a process of disintegrating decay, with emission of radiations, and eventually end up as atoms of stable isotopes with different physical and/or chemical characteristics. Radioactive decay
of a given isotope proceeds at a fixed rate which can neither be
slowed nor hurried. If 50 per cent of the atoms of a radioactive
isotope decay in a given interval of time, then, in each such successive interval of time, 50 per cent of the remaining radioactive atoms
will decay. The time intervals for 50 per cent decay of various
radioactive isotopes are known as their radioactive half lives and
can range from fractions of a second to millions of years.
Through knowledge of these characteristics of ionizing radiation
and applications of shielding, distance and time it is, therefore,
possible to protect against or reduce exposures to ionizing radiations.
In addition, biological processes provide, in the case of certain
radioactive isotopes, a certain degree of selective protection. It
is known that certain isotopes, after uptake, are quickly discharged
while certain other isotopes (radioactive and non-radioactive) are
retained for varying periods of time within specific tissues and
organs. Therefore another measure, the biological half life, has to
be considered to evaluate the hazard that may result from uptake.
This biological half life is the time in which a living tissue, organ
or individual eliminates, through biological processes, one half of a
given amount of a substance which has been introduced into it.
Thus, the radioactive and biological half lives and the ionizing

f
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and penetrating power of radiations from radioactive isotopes are
the fundamental factors to be considered in estimating their hazards.
A knowledge of the ionizing and penetrating power of X-rays is
necessary to provide effective control of sources such as high voltage
X-ray equipment.
Radiation can produce direct injury to a cell by ionization of its
atoms; usually, only a few individual atoms in the millions and
millions of atoms in the average cell are affected. Often the cell
dies and when the number so destroyed is relatively small the body
does not miss them. On the other hand, the injury may seriously
affect the tissue, the organs in turn, and, in some cases, the body
as a whole. Indirect injury may also result from changes in the
chemical activity of the injured cell.
Some experts have stated that the accumulation of repeated
small doses of ionizing radiation to the whole body may have life
shortening effects and may have an indirect effect upon future
generations. At the present time, however, there is great question
regarding the life shortening effects from repeated small doses to
the whole body. The recent work of at least two eminent research
groups has not been able to confirm life shortening theories based
In addition,
upon results of earlier experiments with rodents.
statements relative to the effects of repeated small doses of ionizing
radiation upon future generations have not been substantiated by
adequate experimental proof. Many scientists believe that claims
have been made that far exceed supporting evidence and that certain geneticists have not adequately demonstrated the inheritability
of radiation induced mutations in mammals.

If, however, in the future, it is shown that repeated small doses

I

of radiation do have life shortening and mal-effects upon subsequent
generations, risk of occasioning such effects must be weighed against
the benefits of increased life expectancy and better health and
general welfare of individuals and the population, as a whole, that
may derive from the sage use of ionizing radiation in research,
medicine and industry.
However, it is recognized that certain effects of ionizing radiation
are cumulative and may be irreversible regardless of source and that
large doses of radiation to the whole body or strategic tissues delivered over a short period of time can produce prompt and acute
dire effects and even death.

One of the most important factors in atomic energy activities is
the ever present potential danger to health and safety. Even under
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the most favoral)le circumstances, handling of source material,
special nuclear material, and by-product material, as well as some
other materials of importance in atomic energy programs, involves
a radiation hazard to personnel dealing with them. Similarly,
operation of nuclear reactors creates large amounts of potentially
dangerous radiation and results in the production of potentially
dangerous waste products, both of which may escape into the environment. Such releases may create substantial hazards not only
to employees of firms engaged in atomic energy activities but also to
others in the general environment. Waste materials may, for ex- i
ample, if not properly handled, create radiation hazards within the
vicinity of their place of disposal. Farmlands, streams, water
supplies and sewage systems may become contaminated with radioactivity and produce direct and indirect hazards to plant life, animals and human beings. Transportation of radioactive materials
adds to the scope of potential hazard. The hazards are minimized
when operations are conducted cautiously, but may be substantial
if there is abnormality or an accident in the operations.
It is the consensus of representatives of certain professional
societies acting in advisory capacity to the Department relative to
this study that the beneficial uses of ionizing radiation are beyond
calculation and are essential to the welfare of mankind. The potential usefulness of X-rays alone must be considered so that judicious
application may be made of this most important tool.
In view of these facts it is therefore necessary, for the safety of
the individual and the population as a whole, that we permit as
little exposure of individuals and the public to ionizing radiation
as is reasonably necessary. To accomplish this, we must make
intelligent use of our knowledge of ionizing radiation and methods
of control.

H. Activities of Federal Agencies in the Control of Radioactive Materials and other Sources of lonizing Radiation.

The Atomic Energy Commission is required to consider health
and safety aspects prior to licensing possession or use of radioactive
materials subject to its control, and safety standards must be complied with when facility licenses are issued.
The regulations issued by the Atomic Energy Commission are
concerned primarily with the establishment of health and safety
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standards rather than with detailed procedures

or substantive requirements. They apply to all persons who receive, possess or use
source material, by-product material, or special nuclear material
under a general or specific Atomic Energy Commission license. The

4

I

regulation establishes maximum limits of radiation arising from
licensed activities to which individuals may be exposed. There are
separate maximum limits for individuals subject to exposure within
areas to which access is restricted by the license and within other
areas. The limits of permissible exposure within uncontrolled areas
are substantially less than the limits established for persons within
the restricted areas. The regulations limit the exposure to individuals under 18 years of age to only 10 per cent of the maximum
radiation to which others may be exposed and places limitations on
the quantity of radiation which may be released to the environment
beyond that point of effective control of the licensee. However, exceptions to these limitations may be specifically granted by the
Atomic Energy Commission under certain circumstances.
The use of radioactive material or other sources of radiation (such
as radium or X-ray equipment) not licensed by the Atomic Energy
Commission is not subject to the regulations. However, the regulations control the possession, use and transfer of licensed material
by any licensee in such a manner that exposure to and radiation
from such material, when added to exposures to and radiation from
unlicensed radioactive material and other unlicensed sources of
radiation in the possession of the licensee, does not exceed the
standards of radiation protection prescribed in the regulations. It
is evident, then, that the Atomic Energy Commission regulations
have their application to unlicensed material and other sources of
ionizing radiation only when they are used with or associated with
the use of Atomic Energy Commission licensed material.
Radiation monitoring programs and safety programs incorporating the use of radiation warning signs and special instructions for
personnel in protection against radiation hazards are required of the
licensees. In addition, licensees are required to maintain radiation
exposure records of all of their employees subject to radiation doses
and, in addition, to establish safety programs and a plan of procedure for reporting of nuclear accidents or other instances that may
present a “substantial hazard” to persons in both restricted and
unrestricted areas of their control.
The Atomic Energy Commission procedures for regulating the
use of radioactive materials by its licensees leave room for con-
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siderable ingenuity to be demonstrated on the part of licensees in
the methods by which they wish to accomplish satisfactory compliance with certain standards prescribed but, also, is detailed and
specific in matters pertaining to technical qualification of their
personnel, the nature of protective equipment and facilities to be
used, procedures which will be used to assure proper operation, and
preparation of reports required in the furnishing of detailed information on all factors relating to health and safety, including meteorological, hydrological, geographical and seismological data. The
Commission requires that detailed information be submitted by y
licensees on the proposed manner in which the health and safety
standards are to be adequately met; it reviews such information
and issues a license only after it has determined that the contemplated measures and devices are wholly adequate.
The “Standards for Protection Against Radiation” (Title 10,
Part 20 of Chapter I of the Code of Federal Regulations) also
specify permissible concentrations of radioactivity in effluents
(liquid and gaseous) to unrestricted areas, and limits for disposal
of radioactive wastes by release into sanitary sewerage systems and
by burial in the soil. The Commission requires its approval for
incineration of radioactive materials, for discharge of liquid wastes
to inland streams or into the ocean, and also for burial of packaged
and contained radioactive wastes at sea.
The transportation of special nuclear materials presents special
safety problems because of the possibility that a mishap could result
in accidental criticality of the material which might spread radioactive material in the vicinity and because radiations therefrom may
cause damage to humans or property. Regulations to control transportation and methods of transportation are necessary, and the
Atomic Energy Commission prescribes certain conditions that must
be met to minimize the possibility of accidents.
Although it appears that the Atomic Energy Commission’s statutory authority to control possession and use of radioactive materials
in the interests of health and safety is virtually unlimited, it has
%
elected, in matters pertaining to transportation, to rely upon the
health and safety regulations of certain other agencies of the Federal
Government concerned with transportation activities. Its proposed
regulation on standards for protection against radiation specifies
that its regulations do not relieve any person from being subject to
the applicability of rules and regulations of other government
agencies. Other government agencies which have adopted regu-
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lations governing the transportation and handling of radioactive
materials by carriers, subject to their jurisdiction, are the Interstate Commerce Commission, the Civil Aeronautics Board, the Coast
Guard and the Post Office Department.
Presidential Executive Orders direct all federal agencies to comply
with rules and regulations of state and local governments to prevent
contamination and pollution of surface and subsurface waters and
the atmosphere, in addition to complying with the basic requirements of Federal regulations. In this connection, it is worthy of
note that the Atomic Energy Commission’s health and safety regulations establish minimum standards which the States are without
power to modify. Recognition is made, however, that a State may
establish more severe standards than those prescribed by the Atomic
Energy Commission.

I. State versus Federal Government Control

*

of

Radiation.

The Atomic Energy Act of 1954 has not been tested in court to
determine the extent to which states rights in this field have been
pre-empted by the federal government in matters associated with the
use of atomic energy. The rights of the Atomic Energy Commission
(A.E.C.) under its existing setup are still an unsettled issue and the
belief is generally prevalent that the right of the A.E.C. “to license”
infers the right of the licensee to use (in a manner that may be
approved by the Commission) radioactive isotopes “other than
radium”, existing state laws and regulations to the contrary notwithstanding. There is general belief amongst other interests
(at state level) that the Commission’s authority to license simply
guarantees national security and use in a manner, which, in the
opinion of the Commission, will adequately protect the health,
welfare and comfort of the general public; provided, that the licensee
is also able to obtain the facilities to so use or otherwise handle
isotopes in a manner compatible with existing state and local laws
and regulations. The simile to be drawn from this latter opinion is
one which would state that two professional baseball teams may
be legally organized under the law but gives recognition to the fact
that there will be no ball game until a ball park to play in is available
and even then only subject to local ground rules.
To date there have been very few, if any, instances of incompatibility demonstrated between the A.E.C. and state or local governments. As a matter of fact, the Commission is endeavoring to
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comply with local rules and regulations. It is to be additionally
recognized that by Presidential Executive Orders Nos. 10014 and
10779, all federal agencies and departments are ordered, insofar as
is practicable, to co-operate with state and local governments and
to comply with state and local laws to control stream and air pollution. Copies of these two Executive Orders are contained in the
appendix of this report.
A recent “Report of the Joint Federal-State Action Committee
to the President of the United States and to the Chairman of the
Governors’ Conference, Progress Report No. 1, December, 1957 l
stated that “a great share of the responsibilities for the promotion
and regulation of the peace-time uses of atomic energy particularly
in the field of health and safety should be vested in the State Governments”. It further recommended to the President and urged
Congress to amend the Atomic Energy Act of 1954 so that (1) recognition would be formally made of the fact that the States have the
authority to protect the public health and safety and that cooperation is essential between the States and Federal Government
in the development of health and safety standards pertaining to the
use of nuclear materials; (2) recognition would be given of the
power of the States to adopt, inspect against and enforce standards
not in conflict with those adopted by the Federal Government for
the protection of the public health and safety; (3) authorization
would be made to permit federal-state agreements under which the
States involved would assume, on the behalf of the Federal Government, responsibilities for inspection of facilities and other appropriate functions within their States; and (4) also specific authorization
would be given certain federal agencies to provide, with state financial participation, necessary training to state personnel in order to
enable the States to render inspection and other services contemplated. Under this proposal, the States would pay the salaries and
expenses of state employees while in training in facilities and programs provided by Federal agencies.
The Atomic Energy Commission itself has expressed a desire to
U
turn over certain of its inspective duties to various States upon
demonstration to the Commission of their qualification to perform
such inspection. It should be noted that nothing to date in the
A.E.C. proposal indicates that the States which do establish such
competency will be reimbursed in any manner whatsoever by the
Federal Government for such routine inspection services performed
”

Available from the Superintendent of Documents, U. S. Government Printing Office,

Washington 25, D.

C
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in behalf of its local citizens and also in behalf of the A.E.C., which
is currently charged with responsibility for such inspections.
It should also be noted that a recent report of the United States
Atomic Energy Commission (July, 1958) titled “Research on
Power from Fusion and other Major Activities in the Atomic Energy
Programs” contains the following statements on page 77 relevant
to its findings resulting from inspections made. The findings
demonstrated the need for more adequate inspection of licensed
isotope users.

I

As of March 31, approximately 26 percent of the facilities and methods of all
licensed materials operations had been inspected. Inspection reports revealed the
following:

(a) Of total inspections performed, about 56 percent indicated that operations
were in compliance with license conditions and with Commission regulations.
(b) Of the remaining 44 percent of the inspections performed, approximately 87
percent revealed some noncompliance such as failures of the licensees properly
to label, post, or maintain adequate records. The remaining 13 percent involved failures to maintain proper procedures or equipment that have direct
bearing on the safety of operations.
(c) Of the total inspections conducted, approximately 5 percent revealed potential

or actual radiation hazards, but many of the cases in this group involved relatively minor deviations from prescribed standards on the part of the licensee.
Licensees have undertaken promptly to correct conditions when noncompliance
was called to their attention. Followup inspections are made of all potential or
actual radiation hazards to assure prompt corrective action.

The program of Federal-State cooperation in inspection of Commission licensees
continues to expand in those states interested in the control problem.

*

It is apparent that if adequate inspections are to be made to
guarantee the safety of the public, which by law is a prime responsibility of the Atomic Energy Commission, either the A.E.C. must
employ considerably larger numbers of adequately trained personnel
to perform the inspections for which it is responsible or the States
must properly expand their inspection services, employ additional
personnel, and train certain existing personnel to guarantee the
safety of their respective citizens. The States do have a recognized
responsibility in this matter.
Massachusetts, which stands eighth (see Table No. 1) in the
number of total licensed radioisotope users within a state area,
would be faced with a program of large magnitude if it were to
assume full responsibility for inspection. The philosophy is prevalent among state health authoi ities that if the Federal Government
is to “turn over” these inspection duties to the various States then
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the Federal Government should reimburse suchlStates for the cost
of such inspection in proportion to the number of licensed isotope
material users by application of an equitable formula.
Table I.
Medical
Institutes
and

Physicians.

r

fr-ni

verslues -

Industrial
Firms.

Federal
and State
Laboratories.

Foundatlons and
Instltutions.

otber
mh „

Tefal
iotai '

180

9

149

27

3

4

Connecticut

19

4

35

14

2

1

75

Illinois

96

18

89

17

5

2

227

California

...

372

5

2

14

5

1

1

28

48

24

75

7

6

2

162

New Hampshire .4

3

1

4

0

0

12

62

4

104

11

1

2

184

225

21

150

30

4

5

465

88

9

67

11

4

0

179

130

28

2

0

260

Maine

...

Massachusetts

New Jersey
New York
Ohio

.

.

...

Pennsylvania

.

85

15

Rhode Island

.8

2

12

3

0

0

25

113

8

87

17

3

1

229

Texas

...

Vermont

.

.

Other States and
Territories.
Total

2

1

2

1

0

0

6

965

120

915

175

31

18

2,224

.

Sub-Total

.

.

769

121

419

178

12

27

1,526

1,734

241

1,334

353

43

45

3,750

Location and Type of all Users of A.E.C. Isotopes. 1
Massachusetts leads the New England States with the highest
number of users in the six-state region. Out of a total of 308 users
in the six States, Massachusetts, with a total of 162, has more than
half of the total number of users in the New England region. In
comparison with the rest of the country, Massachusetts ranks
eighth.

Massachusetts now contributes more than its per capita share to
the support of the Federal Government and receives less than its
per capita share in redistribution of federal funds to the States.
If it were to be qualified as a State which could and would perform
the inspection duties of and for the Atomic Energy Commission
without reimbursement, it again would be contributing more than
>

Taken from the A.E.C.

Atomic Energy Programs.

July, 1958

Research on Power fromFusion and Other Major Activities in the
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its proportionate share to the support of the Federal Government
activities for the national good.
The Federal Government at the present time has established
training programs in the field of atomic energy which are available
to state personnel through its United States Public Health Service
and Atomic Energy Commission. It should be recognized that
competency at the state level is necessar} r and desirable so that the
“Atoms for Peace Program” may not be stymied through establishment by the States of unreasonably restrictive regulations. It
should, therefore, behoove the Federal Government to provide the
total financial cost for training of state personnel employed in regulatory agencies for the protection of public health and safety. Many
state departments and agencies, including those in Massachusetts,
have difficulty in obtaining adequate funds not only for expansion of
their programs in this field but also for specialized additional training of personnel already employed and basically competent to perform necessary duties in the field of atomic energy. To repeat, if
the Federal Government wants the “Atoms for Peace Program” to
go ahead without state hindrance and obstruction then the Federal
Government, through either its Public Health Service or the Atomic
Energy Commission, should obtain state co-operation and participation through substantial financial support to the States for such
programs. In the field of public health, this practice is already
common in stream pollution abatement and air pollution control;
it should be broadened to take care of this pressing need and measures to attain this end should be initiated by our congressmen.

I

J.

*

Principles of

State

Regulation of lonizing

Radiation.

Much has been said and written by public health authorities and
industrial interests during the last four years relative to regulation
and control of sources of ionizing radiation, and to the type and
nature of regulatory controls that should be adopted by the various
States.
There is general agreement that all activities in this field of control should be as uniform throughout the country as is feasible.
Industrial groups particularly desire uniformity to minimize the
amount of confusion and expense that may be occasioned in their
attempts to conform to state and federal regulations. It is argued
that uniformity, where possible, will, in general, aid in the growth
of this new industry.
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On the other hand, it is recognized that there are some areas of
control (particularly in the environment) which may not efficiently
and practically lend themselves to strict uniformity. Mr. Alfred
Avins in the “Temple Law Quarterly” stated that “the diversity
of climate, topography, etc., among the states makes differences in
regulations which take account of these factors desirable. State
officials will often know more about local physical conditions than
do the Federal officials.”
Uniform regulations may generally be adopted in matters such
as registration, sale, distribution, packaging, storage, industrial f.
uses, employee safety, definitions, signs and signals and manufacturing specifications. In the fields of environmental control, however, such problems as pertain to gaseous, liquid and solid radioactive wastes disposal may better be solved to the satisfaction of
all parties concerned and with adequate safeguards to protect the
public health and safety through regulations which permit discretionary power and action on the part of the controlling agency
(in Massachusetts, the Department of Public Health). The Massachusetts Department of Public Health, through its Division of
Sanitary Engineering, already has considerable competency in this
field through its generalized knowledge pertaining to topography,
climate, hydrology, geology, population distribution, meteorology,
etc., gained through its activities in tire fields of water supply,
sewage and waste disposal, air pollution and general sanitation. It
works in these fields in close co-operation with local water and
sewerage departments, boards of health and engineering consultants.
Regulations may be written and adopted so as to be specific by
nature and require certain methods, processes or facilities for protection; this type is undesirable, in part, because they may stifle
technological progress. They may be of a performance nature and
require a minimum per cent efficiency of control or permit a maximum tolerable level of contamination in that which is discharged to
the environment ; in some areas of control this is a feasible and
practical method. They may also be drafted so that the enforce£
ment agency can have broad latitude as to that which it will approve or disapprove, and therefore, when used in conjunction with
generally accepted guides and good public health engineering judgment, can accomplish the “greatest good” to all parties concerned
without jeopardizing the health and safety of the public.
The latter type of regulation is that which the Department of
Public Health has used for many years in its stream pollution control
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the application of this regulation has met industrial
acceptance with fruitful results. The regulation has permitted the
Department to take advantage of our streams as natural resources
and to not occasion unnecessary expenditures by industry in certain
instances as might have been the case with “performance” type
program;

regulations.

*

*

The ‘Standards for Protection Against Radiation” as used by
the Atomic Energy Commission establishes standards which must
be followed in handling radioactive materials which are subject to
the licensing authority of the Commission and provides procedures
whereby deviations from such standards may be authorized on a
case-to-case basis. Ihe regulation prescribes limits which govern
exposure of personnel to radiation, concentrations of
radioactive
material which may be discharged into air and water, and disposal
of radioactive wastes. It also establishes certain precautionary
procedures and administrative controls. The standards established
by this regulation agree substantially with the recommendations of
the National Committee on Radiation Protection and Measurements.
In view of the fact that deviation from such standards may be
authorized on a case-to-case basis, it is evident that the Atomic
Energy Commission uses the standards, as published, as a guide;
the regulations are therefore of the third type mentioned above in
which discretionary power is given to the enforcement agency and
strict conformance to performance type regulations is not required.
The guides used by the Atomic Energy Commission and generally
by public health agencies throughout the country are those recommended by the National Committee on Radiation Protection and
Measurements (N.C.R.P. & M.) and by the International Commission on Radiological Protection. The N.C.R.P. & M.(originally
known as the Advisory Committee on X-Ray and Radium Protection) was formed in 1929 upon the recommendation of the
International Commission on Radiological Protection. The Committee is sponsored by the National Bureau of Standards and
governed by representatives of participating organizations. Eleven
subcommittees have been established, each charged with the responsibility of preparing protection recommendations in its particular
field. The reports of the subcommittees are approved by the main

committee before publication.
It has been generally recognized that methods of regulation and
control of sources of ionizing radiation must, by necessity, vary to
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some degree from State to State to conform with existing patterns

of state structure. In most States the division of occupational
hygiene is part of the department of public health, while in a few
States it is part of the department of labor and industries. Likewise in some States the water and air pollution control authorities
are located in the public health departments while in other States
they are separate bureaus or agencies. Each State must, perforce,
study and review its own existing laws and codes and governmental
structure (both at the state and local level) to determine how best
to solve its own problems in this matter.
In Massachusetts, existing legislation has already quite adequately provided means to implement control and regulation of
radioactive materials and, to a limited degree, certain uses of
ionizing radiation; several agencies and departments are quite
active and progressive in this field. The structure for effecting
co-ordination of their activities has been provided through establishment of the Massachusetts Commission on Atomic Energy by
chapter 645 of the Acts of 1956. The far-sighted legislation already
on the statute books has permitted and caused the Department of
Labor and Industries and the Department of Public Health to
enforce regulations in matters pertaining to occupational health and
water pollution control, respectively. The Department of Public
Health sponsored legislation to prohibit the use of fluoroscopic shoefitting machines except under specific conditions of medical use and
is currently preparing regulations for state-wide air pollution control. Additionally, these two and other state departments, such as
Public Safety, Public Utilities, Commerce, and Civil Defense, are
establishing training programs, adding to their physical facilities,
and performing inspections and oversight in radiological health
and safety matters to the extent that their present budgets and
facilities will permit.

K. Administration

of

State Control Programs.

It is evident, then, that the majority of the departments and
agencies of the State that are already concerned in matters similar
to ionizing radiation hazards, as they may affect the health, safety
and comfort of the public, are accepting regulation of ionizing radiation and its sources as just another of their statutory functions and
duties. At the present time, they are justifiably treating the matter
of ionizing radiation with serious concern but not with alarm.

i

*
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Some States are considering the adoption of a special radiation
protection act or code; others have created special atomic energy
commissions and/or have adopted radiation-protection legislation;
(please be referred to table in Section L).
Massachusetts is one of the States which already has a “Commission on Atomic Energy” (CAE) with the duty of co-ordinating the
activities of all departments and agencies in the State in the field
of atomic energy. The CAE also, however, has the responsibility
of promoting atomic industrial development within the State insofar
as is consistent with the health, safety and general
welfare of the
Commonwealth. The wisdom of charging a specific agency (such
as the CAE) with the dual responsibility of promoting atomic industrial development while at the same time performing the duties
of co-ordination of the activities of all departments and agencies is
questionable. Promotion of atomic industrial development should
properly be a function of the Department of Commerce. Impartial
co-ordination of activities of all departments and agencies and the
giving of impartial general advice on all activities for the public
good should not be made more difficult and complicated by the imposition of additional duties related to promotion. The duties of
the Commission should logically be expanded to include co-ordinating activities relative to all sources of ionizing radiation (e.g., X-ray
as well as radioactive isotopes).
Opinions {e.g., that of the special advisory committee to the Department of Public Health relative to this study) have been expressed to the effect that only one department or agency within a
State should adopt regulations for the control of all sources of ionizing radiation and that a user of such sources should be required to
report to or register with only one agency. There are many arguments immediately evident in support of this philosophy. However, there are other logical arguments and existing extenuating
circumstances which lend strong support to partial non-concurrence
with this opinion.
The Legislature, through the wording in and passage of section
5B of chapter 111 of the General Laws, chapter 645 of the Acts of
1956, and the resolve directing this study and report, recognized
the possibility of several departments or agencies having overlapping areas of concern and responsibility in such matters as control
of radioactive materials. The control of atomic wastes and radioactive materials is not unique in this respect; overlapping interests
and duties in similar matters already exist in the present state
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The functions are usually well co-ordinated by department heads and the interests of Ihe general public are better served
by such practice. The desire of some industrial interests to radically change the basic format of the state structure to take special
care of the currently new problem child “atomic energy” and the
control of all sources of ionizing radiation is contrary to good public
health administrative practices.
It should be recognized that the many years of experience of our
various departments (both at the level of administrative heads and
that of employee inspectors, etc.) in matters not too dissimilar to
that of the control of ionizing radiation sources have already established substantial competency in this new field. Additional
specialized training of existing employees in pertinent aspects of
their respective fields; acquisition of additional needed personnel,
facilities and equipment; and establishment of guiding parameters
for the performance of duties are, however, needed.
The adoption of one all-inclusive set of regulations or code by
one department for all departments to enforce is contraindicated.
Experience has shown that such practice is not successful in producing the desired results. In general it is better to have the enforcing
department adopt its own regulations. This is not necessary in all
cases; careful co-ordination and co-operation between departments
through the office of the Co-ordinator of Atomic Energy will best
solve the problem as to which departments should cover which
specific fields of concern and in Avhich cases there should be over-

structure.

i

lapping authority, if any.

As to the uniformity of the regulations adopted, here also, the
Co-ordinator of Atomic Energy in Massachusetts should use his
good offices in an attempt to have regulations adopted where needed
and to gain uniformity of overlapping regulations at the state level
and, when possible, feasible, and to the best interests of Massachusetts, conformity with nation-wide accepted practice. Assistance
in the drafting of these regulations is available from national professional organizations as well as federal agencies (e.g., the National
Bureau of Standards, the National Committee on Radiation Protection and Measurements, the Atomic Energy Commission, the
United States Public Health Service, Atomic Industrial Forum,
American Standards Association, American Public Health Association, medical and dental societies, Bureau of Explosives, Interstate Commerce Commission, etc.).
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Some States are placing responsibility of regulation entirely in
the health departments; (see Section L). Certain professional
societies and industrial representatives have expressed a desire for
Massachusetts to do the same.
Uniformity of health regulations can be attained through Department of Public Health approval (to be required by statute)
of all regulations to be adopted by any department or agency of the
state insofar as they pertain to the health of the citizens.
Activities of interest to several departments or agencies, such as
registration, licensing, central record keeping, public relations,
public information and co-ordination should be performed by the
Massachusetts Commission on Atomic Energy. By such centralization, registration forms, etc., can be standardized and the administrative burden on industry, licensees and users in general kept to a
minimum.

*

The office of the Co-ordinator of Atomic Energy should strive
to attain the most simple, effective and practical procedure for
registration of sources of ionizing radiation that will result in the
least confusion and inconvenience to users of isotopes and other
sources of ionizing radiation and to the various departments of the
Commonwealth concerned therewith. The Co-ordinator, with the
co-operation of departments concerned, can best determine the most
feasible method; viz., whether all registration be performed by the
Co-ordinator’s office or whether in certain instances registration
can best be accomplished by the department principally concerned
with certain categories of users. However, only one registration
should be required.
In any case there should be one central consolidated registry of
all users so that the best interests of the public ■will be served and
protection to the public assured. The Co-ordinator’s office appears
to be the most logical location for the central registry depository
to which registration would be made and from which information
would be disseminated to state and local governmental departments
and agencies.
It is reasonable to assume that a nominal fee may be charged by
the Commonwealth for registration and that a fine would be imposed for failure to register in compliance with law.
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and control

Forty-one States, two territories, and the District of Columbia
responded to a questionnaire prepared by the Department requesting information regarding enabling legislation permitting control of
radioactive materials and other sources of ionizing radiation, regulations adopted or considered in this field, the agency designated
as having primary responsibility for such matters, and budgetary
allowances and requests. The replies are tabulated in the table on
page 46.
Nation-wide trends are quite obvious in the above tabulation.
Most States have given or propose to give authority for the control
of radioactive materials and sources of ionizing radiation to their
health departments only. Notable exceptions are Massachusetts
and New York. The same pattern holds with regard to the agency
designated as having a primary responsibility in the field, with
thirty-four of forty States indicating that the health department is,
or probably is, primarily responsible.
Divided responsibility appears in the States of California, Illinois,
Indiana, New York, Ohio, and possibly Washington. However,
a glance at other columns of the table shows that California, Illinois
and Indiana have no enabling legislation, and that the health department of Ohio is the only agency in the State having specific
power to adopt regulations regarding radiological health.
Although it was indicated that twenty-two States have adequate
enabling legislation to permit general regulation of ionizing radiation sources or radioactive material, only eight have adopted such
regulations. Eleven more have adopted registration rules, or have
prohibited or regulated fluoroscopic shoe-fitting machines, while
four have adopted only occupational health regulations. New York
has adopted both environmental and occupational health regulations. Massachusetts has prohibited fluoroscopic shoe-fitting
machines, has in effect stream pollution control and occupational
health regulations, and is in the process of adopting air pollution
control regulations. It is noted that seven of the States adopting
some form of regulation have no enabling legislation authorizing
such action. Some seventeen States contemplate adopting or
expanding regulations, which would bring to thirty-two the number
of States having some form of regulations.
It is clear from the foregoing that the tendency throughout the

�
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country is to create, within the health department, an omnipotency
in this field. This is considered only partly desirable, since the
prerogative and duty of regulation-drafting rightfully belong to the
enforcing agency, and some agencies are obviously better qualified
to administer their own specialties than is the health department,
but it demonstrates the unanimity of opinion, nation-wide, that the
health department should be given substantial authority and
supervision over any and all regulations which bear upon the public
health.
The questionnaire also requested information on the budgets of
the several States for radiological control purposes. In many
instances a separate accounting of funds is not made. However,
estimated expenditures for 1957-58 ranged from $l,OOO to $60,000,
and reported requests for 1959-00 ranged from $2,000 to $300,000.
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Study by the Department of Public Health in its preparation of
this report revealed that there are approximately fifty-two departments, divisions and agencies of the state government having
primary, secondary and fringe interests in matters pertaining to
the control and regulation of radioactive materials. In this matter
of state interests there appear to be approximately forty varying
interests and activities requiring the concern of one or more state
agencies in the proper execution of their duties and responsibilities.
The study revealed that there is considerable overlapping of interests
due not only to the unusual nature of and complexities involved in
the effective control and regulation of radioactive materials, but also
in part to the basic structure of the state government.
The following table, titled “Information Relative to chapter 106,
Resolves of 1957 Study”, shows the broad nature of this problem
as it affects the various departments and agencies. Although, at
first glance, it would appear that duplication of duties in the control
and regulation of radioactive materials exists, such may not necessarily

be the case.

Study of the tabulated information demonstrates the need for
co-ordination and careful drafting of legislation to meet the state
needs and to prevent confusion through duplication of, and confliction in, rules and regulations that could possibly be adopted under
existing or proposed enabling acts. Enabling statutes which would
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permit responsible departments of the Commonwealth to adopt
rules and regulations for the control of radioactive materials in their
particular spheres of interest already exist. The Department of
Labor and Industries, the Department of Public Utilities, and the
Department of Public Health, for example, have legislation to permit
adoption of regulations for the control of radioactive materials in the
fields of transportation, storage, packaging, sale, distribution, production, disposal, industrial use and occupational health.
Needed activities in the broader field of ionizing radiation by
various departments and agencies of this State were appropriately
instituted by authority of existing enabling legislation or new enabling legislation recently adopted. This fortunate recognition of
responsibility has been indicated by certain activities of these departments which have included special training of existing personnel,
the purchase of essential equipment, requests for budgetary increases
to permit the hiring of additional personnel that will be needed to
perform duties in related fields, the submittal of certain legislation,
and the drafting of regulations pertaining to and intended to effect
the control of ionizing radiation sources.
The Massachusetts Commission on Atomic Energy, established
under the provisions of chapter 645 of the Acts of 1956, plans as
one of its duties to accomplish co-ordination of the activities of the
various departments in the field of atomic energy to prevent duplication of specific duties. This co-ordination would be aided by a proposed committee, composed of heads or representatives of the various departments and agencies concerned.
Special

f

Activities of Certain Eepartments and Agencies as reported
to the Department of Public Health.

Commission on Atomic Energy.
Subsequent to the establishment of the “Atoms for Peace” program, many States recognized the desirability of special commissions
or agencies for co-ordination of atomic development and other
activities in this field within a State. Accordingly, the Massachusetts Commission on Atomic Energy was established by the Legislature through its passage of chapter 645 of the Acts of 1956. This
commission was charged with the responsibility for co-ordinating
the activities of the various departments and agencies of the Commonwealth having concern with atomic energy, and, in addition, was
specifically charged with the responsibility of co-ordinating the

i
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development activities of the Commonwealth relating to the indususes of atomic energy.
The Commission, through the activities of its Co-ordinator of
Atomic Development, has scheduled conferences with representatives of various concerned departments and agencies of the State to
allow for a free expression of opinions in this matter and to acquaint
them with the activities and interests of other departments. It has
established itself substantially as a central point for dissemination
of information in this field and attempts to answer related questions
whether they arise from within or outside the State. It has been
represented at important conferences (industrial, research and
professional) throughout the State and the nation and in co-operation with the Department of Commerce has publicized the advantages of Massachusetts in the field of nuclear energy development.

trial and commercial

i'

Report of Division of Industrial Accidents.
The existing chapter 152 of the General Laws of the Commonwealth assures compensation and medical benefits to employees for
injuries resulting from exposure to ionizing radiation, which exposure arises out of and in the course of their employment.
The division is aware of potential injury to employees from industrial use of sources of ionizing radiation and has established policies
and practices compatible therewith.
Report

of Department of Labor and Industries.

of Division of Industrial Safety.
Under the provisions of sections 6 and 7, chapter 149 of the
General Laws (Ter. Ed.), as amended, the Department of Labor
and Industries promulgated rules and regulations for the protection
of the health and safety of employees from occupational diseases
caused by ionizing radiation. These rules and regulations are contained in Industrial Bulletin #5 and became effective December 1,
Sub-Report

•i

1957.

The purpose of the rules and regulations is to state the minimum
requirements for the industrial use, handling, processing, application, transfer, storage and removal of all sources, materials, instruments, machines, devices and equipment which produce, generate
or emit ionizing radiation to insure the maximum safety of all persons at or in the vicinity of such ionizing radiation.
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These rules and regulations apply to and in all industrial establishments and specifically do not apply to hospitals, clinics, etc.
The rules and regulations require that all industrial sources of
ionizing radiation be registered with the Commissioner of Labor
and Industries. To accomplish this, registration forms were designed and a filing system set up. From information in the department files, certain installations were registered. Other installations
were located by contacting dealers and suppliers of radiation equipment. Others were located and brought to the attention of the
Department by the Industrial Inspectors who make regular inspections of all places of emploj'-ment and conditions of health and safety

4

therein.

At this date there are approximately 226 active registered industrial installations in the Commonwealth. The sources are distributed in the installations as shown in Section F of this legislative
report.

The rules and regulations are enforced by Division of Industrial
Safety personnel. Under the direction of the Director, the Industrial Radiation Control Supervisor supervises the enforcement of
the rules and regulations. The supervisor visits installations to
make radiation surveys and inspections to determine if the installation is in compliance with the rules and regulations. Visits may
be made by the supervisor individually or jointly with personnel of
the Division of Occupational Hygiene and/or with Industrial
Inspectors of the Division of Industrial Safety.
The Division has investigated overexposures and incidents that
were reported as required by the rules and regulations. Reports of
these investigations are recorded in a permanent file.
Visits have been made to establishments that contemplate using
radiation, to discuss the proposed use. Conferences with other
governmental agencies have also been held.
The Division is continually studying the regulations of other
States, the Atomic Energy Commission, and other agencies working
on radiation protection. These studies, together with our experience in administering the rules and regulations in the field, will
result in revisions of Bulletin No. 5 so that it may be up to date and
cover any unusual conditions found.
The Industrial Inspectors in the course of their regular inspections report on conditions found that may require a survey to be
made. They also follow up on recommendations made by the
Department to employers.

I
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The Industrial Inspection on Building Operations report to the
Department any field uses of radiation on construction jobs.
The Industrial Radiation Control Supervisor has worked for the
Department as an Industrial Inspector. He has an engineering
background and degree, and has completed courses on Basic Radiological Health and also on Radiation Protection at the Robert A.
Taft Engineering Center of the U. S. Department of Health, Education and Welfare in Cincinnati, Ohio. The Atomic Energy Commission is processing his clearance for access to secret information.
The Industrial Inspectors have had conferences on interpretation
of the rules aud regulations, also lectures on radiation effects and
safety by staff members of the M. I. T. Reactor project.
The Division has on hand a Cutie Pie survey instrument anti a
G.M. Alpha Beta Gamma survey instrument. The Supervisor is
supplied with a film badge.
The Department has been granted Access Permit No. 2010 by
the Atomic Energy Commission.
Massachusetts industry has been most co-operative and active in
providing radiation safety. Letters to firms outlining recommended
changes to meet department regulations have proved most effective
and we are pleased to report that to date it has not been necessary
to issue a written department order to effect changes necessary for
installations to be operated in accordance with department rules and
regulations.

Sub-Report

i

of Division of Occupational Hygiene.

The Division of Occupational Hygiene has been interested in the
field of ionizing radiation since 1942, when investigations were made
in the radium dial painting industry. A special study of X-ray
shoe fitting machines was made by the division in 1949. In 1950, a
survey was made of all users of the radioisotopes prepared by the
Atomic Energy Commission’s reactors.
Between 1947 and 1957, a total of 109 plants were surveyed for
the use of a static eliminator device which contains radium. Approximately 1,000 such units were surveyed to determine the potential hazard to the employees.
In 1947, the Director and the Senior Engineer of the Division participated in the preparation of the Department’s Rules and Regulations relative to ionizing radiation. Since the rules and regulations of the Department went, into effect, this work has been even

52

HOUSE

No. 2650.

[Mar.

more closely integrated with the Division of Industrial Safety than
heretofore. The Senior Engineer has devoted approximately 40 per
cent of his time, and the Junior Engineer about 24 per cent of his
time to surveying industrial installations where ionizing radiation
is a potential hazard.
Special investigations, which the Division has made, include the

following:
1. The safety and shielding requirements for the

installation of
two 1,000,000 volt resonance generator electron accelerators.
2. Urinalyses for uranium. The Division has investigated the
results of urinalyses of uranium for workers exposed, as a result of
fire, to fumes of slightly enriched uranium. An investigation is
being made of different methods of analysis, as there has been considerable discrepancy in results reported when samples were analyzed by different procedures.
3. Three X-ray burn cases, due to mechanical failure of X-ray
spectrographs, were investigated during the past year.
4. Strontium 90 in urine. A study is being made of the procedure
for the determination of strontium 90 in urine, as this analysis also
has been the subject of some controversy.
5. Radium in urine. An analytical method for the determination of radium in urine has been developed and is being used as a
correlation with radon breath tests to evaluate the exposure of employees to the radium hazard.
6. Thorium dust and thoron gas. A study was made at several
plants engaged in the handling and processing of thorium metal and
compounds. This investigation included the participation of staff
members to determine the excretion of radioactive thoron decay
products in the urine, in an effort to correlate such findings with the
atmospheric contamination of thorium dust and thoron gas.
Several articles have been written by the engineers on the various
facets of the problem of ionizing radiation. Lectures have been
given to such professional organizations as the American Society of
Safety Engineers and at special sessions of the Massachusetts Safety
Council.

The Division has participated in several joint meetings with other
state agencies, which were held to determine the participation of
various state agencies in the field of ionizing radiation. In addition,
several conferences were held with the state and local health agencies
relative to problems which may occur in the erection and operation
of nuclear reactors of the research and power types.

*
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The Division has been represented at several meetings held by the
State Co-ordinating Committee of Atomic Energy. The Division
has participated in the public hearings held by the State Department of Public Health regarding the regulating of fluoroscopic shoe
fitting machines and future problems involving ionizing radiation.
Reactor installations and industrial establishments handling large
amounts of radioisotopes have been scheduled for frequent visits
during the past and such a schedule will be maintained in the

4'

J

future.

An effort has been made to inform plant management, safety
engineers, insurance companies, and others interested in the problem of ionizing radiation as to the interpretation of specific sections
of the rules and regulations promulgated by the Department. A
series of instructive bulletins containing information for the laity
has been prepared and an additional series will be prepared in the
near future for distribution free of charge.
Lectures have been given to the inspectors of the Division of Industrial Safety on the general problem of ionizing radiation and
specifically on the interpretation of the rules and regulations on
ionizing radiation.
The Division has on hand an ion chamber survey instrument, and
a geiger survey instrument. In addition, the Division has available
in the laboratory, two scintillation counters, a scaler, and related
equipment. Dosimeters and an “R” meter are part of the field
equipment of the Division.
The Division engineers have been working with radioactivity
since 1942. They have participated in courses and special instruction given by the U. S. Army, U. S. Public Health Service, Atomic
Energy Commission, and at M. I. T. Advanced training consisted
of special instruction courses at the Brookhaven National Laboratory, Upton, Long Island, New York.
Three of the Division’s chemists have worked with radioactive
materials in tracer amounts. One of these chemists is at present
taking a course in radiochemistry.
Joint investigations of industrial establishments having radioisotopes have been periodically made with the inspectors of the
Atomic Energy Commission.
Practically all plants offering significant exposure to ionizing radiation have been surveyed by this Division. It is anticipated that
this type of survey will continue as new plants become involved in
the handling of materials or use of equipment which may result in
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a problem of ionizing radiation, so that the hazard to the emplo;
may be reduced to an absolute minimum.

Sub-Report

of Division of Standardization.

The Division of Standardization is currently investigating the
possible need for state regulation of radiation standards and certification and calibration of equipment for measurement of radioactivity.

Appropriate steps will be taken in the future to accomplish what
ever ends are indicated necessary by the study.

Report

I

of the Department of Natural Resources.

This department has been active in the field of atomic energy
development in co-operation with the Department of Commerce.
It is anticipated that the Divisions of Fish and Game, Marine
Fisheries, and Water Resources of this Department will have distinct interests in the broad field of atomic energy particularly insofar as nuclear energy as used for power and the disposal of radioactive wastes are concerned.
Report of the Department of Public Health.

of Division of Dental Health.
The Division of Dental Health has been active in the field of

Sub-Report

radiation since the spring of 1957. The lowering of maximum permissible limits of radiation exposure suggested by the National
Committee on Radiation Protection and the impact of the report
of the National Academy of Science and the National Research
Council served to focus the attention of dentistry toward a reevaluation of its use of the X-ray at that time.
With the active co-operation of the Massachusetts Dental Society,
this Division and the Radiological Health Section of the Division of
Sanitary Engineering undertook a study of typical dental X-ray
installations which served to point up the needs and possibilities in
this area of radiation control.
Beginning in January, 1958, this Division procured the necessary
equipment for the measurement of radiation in the dental field and
began an informational campaign within the framework of the organizational structure of the state dental society. Since July of this
year, approximately 15 man-days a week in field-inspection work

*
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in this phase of the radiation information program have been
expended. The inspections have been followed by the offering of
recommendations to the operators to effect compliance with the
most recent suggestions of the National Committee on Radiation
Protection.
Studies of the problems peculiar to the characteristics of the more
common makes of dental X-ray machines with the objective of
developing suggestions which would maintain or improve the diagnostic product of the dental use of the X-ray while still achieving a
satisfactory reduction in radiation exposure have been made. In
this work very valuable assistance from Dr. John Barr of the Tufts
University School of Dental Medicine, Mr. Russell Cowing of the
Cancer Research Institute, New England Deaconness Hospital,
and the Committee on Radiation Safety of the Massachusetts
Dental Society chaii manned by Dr. S. Patric Scavotto was received.
The results of these efforts have been the development of technical
information for the dental profession and a system of inspection,
correction and follow up.
The need for personal contact field work by personnel trained
specially for dental X-ray work to assure that reduction in dosage
is accompanied by a satisfactory diagnostic product appears evident.
The complexities of the problems connected with the production of
diagnostic radiographs of quality preclude the possibility of achieving maximum dosage reduction by generalized directions. It also
appears that, should rules and regulations be developed for the
broad control of radiation in general, simple stipulations particularly regarding collimation and filtration of this type of X-ray
source would assure an immediate and easily obtained dosage reduction of reasonably rewarding size. Basic adjustments of this type
for present dental X-ray machines are, in fact, already being made
by the dental profession as a whole on a voluntary basis. The
principle of registration of all sources of ionizing radiation including
that of dental origin has been approved by the Massachusetts
Dental Society as a desirable procedure in the interest of public
health. In the dental field, as in all others, registration could provide valuable information as to the location of problem areas by
the procurement of answers to only a few basic questions which
could accompany the registration process. If general registration
is attempted, the number of dental X-ray installations in the State
(possibly 50 per cent of all X-ray installations are operated by
dentists) would warrant a separate registration form. Such a
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separate organization of material would simplify procedures considerably for both the registree and registrar.
The dental profession has clearly demonstrated its desire to accomplish maximum radiation reduction at as early a date as possible.
Requests from the dentists of this State to this office for assistance
in this work has been most gratifying. By the end of the year in
response to these requests, inspections and recommendations on
approximately 10 per cent of the dental X-ray installations of this
State will have been made. With presently applied resources, this
Division can serve an estimated 20 per cent of the dental installations annually. Within a reasonable period of time and after initial
problem areas have received priority attention, it seems within the
present capabilities of this Division to accomplish all field work that
can be anticipated on a recurring and annual basis.

�

Sub-Report of the Division of Food and Drugs.

The Division of Food and Drugs is interested in the control of
radioactive materials and ionizing radiation as they may affect
food and drug supplies. Particular attention is being paid to the
possible use of these materials as a component of food or as they may
otherwise affect the characteristics of food.
Of immediate concern is the radioactive strontium in the milk
products consumed. Conferences have been held to determine how
best the Division can institute a program to adequately determine
the radioactive strontium levels in milk products and insure that
they are maintained at reasonably low and safe levels.
In addition, plans are currently being made to provide special
training for certain of the Division’s personnel in anticipation of
the establishment of a program designed to provide routine checks
of the radioactivity of food and drug products.
Cognizance is taken of the possible involvement of state agencies
by the new federal legislation which prohibits the use in food of addtives which have not been adequately tested to establish their
safety. The definition of additive includes “any source of radiation”. Before radiation-treated foods can be distributed in interstate commerce, they will have to be adequately pretested and the
approval of the Federal Food and Drug administration obtained.
Sub-Report

of the Division of Hospital Facilities.

In accordance with the regulations adopted under sections 71-73
and 51-53 of chapter 111 the Division of Hospital Facilities is re-

I
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sponsible for the supervision of radiological equipment in the folinstitutions:
1. All classifications of licensed hospitals and sanatoria.
2. Outpatient departments operated in connection with the above.
3. Clinics and dispensaries not located in hospitals.
The regulation pertaining to radiological equipment states in part
that all hospitals or sanatoria “shall provide proper facilities for all
necessary radiological procedures.”
Proper facilities are evaluated in accordance with the recommendations of The National Committee on Radiation Protection and
Measurements. These recommendations include:
1. Proper barrier thickness to eliminate radiation hazards in oclowing

cupied positions.
2. Structural details for protective barriers.

3. Structural shielding in radiographic room floor and wall areas
that are exposed to the useful beam.
4. Special requirements for: (a) mobile medical diagnostic equipment.
( b ) Fluorographic equipment.
(c) Therapeutic X-ray installations operated at potentials of
400 KVP and below.
5. Therapeutic X-ray installations operated at potentials above
400 KVP.
The purpose of the Division’s program is to provide protection not

i

only for the patient, but for the personnel employed in a licensed
institution.
At the present time, the Department is not responsible for supervision of radiological equipment in private offices of physicians practicing throughout the State. However, an extremely valuable program would be the availability to practicing physicians of consultation and advice from the Department of Public Health with respect
to radiological installations. Such a program would be of particular
value to practitioners other than roentgenologists.
Sub-Report of Division of Sanatoria and Tuberculosis Control.
The Division of Sanatoria and Tuberculosis Control has been interested for some time in the matter of excessive X-radiation dosage.
Shortly after the National Academy of Sciences and the National
Research Council published the “Biological Effects of Atomic Radiation” this Division requested Commissioner Kirkwood to discuss
the problem with Dr. Shields Warren, Dr. Merrill Sossman, and
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Russell Cowing. Accordingly, on June 28, 1956, recommendations
limiting the use of the X-ray in tuberculosis case-finding were formulated.

In accordance with the recommendations the X-ray equipment
used by the Division of Tuberculosis Control were surveyed by Mr.
Cowing’s group. They have since been periodically surveyed and
The
any recommendations for improving safety were followed.
Departmental institutions were also advised to institute policies
limiting the use of unnecessary X-radiation. Requests were made
to various boards of health, hospitals, etc., concerned with diagnosis of tuberculosis to improve X-ray standards. Whenever necessary this Division has paid for the survey of the X-ray equipment
used by certain of the agencies.
In certain instances, there has been a reluctance on the part of
administrators to immediately comply with the Division’s requests.
It has therefore been necessary periodically to encourage and educate the technicians and the administrators on the necessity of
proper radiation safety.
In line with this Division’s policy of protecting the public, the
patient and the X-ray technicians against unnecessary X-ray exposure the recommendation has been made to use the intradermal
tuberculin test wherever practical, as a prescreening device with
the X-ray reserved for positive reactors. Approved January 28,
1958, was an amendment to section 558 of chapter 71 of the General Laws which permits the substitution of a negative tuberculin
test for an X-ray in school personnel. These recommendations
have been carried through on pregnant women and others.
The community-wide X-ray survey used in the past no longer is
advocated. X-rays are, however, still recommended in high indence areas, in persons over forty, in hospital admission programs,
in jails, mental hospitals, etc.
Tuberculosis case finding programs should be periodically reviewed to determine what segments of the population most need
X-ray surveys or tuberculin testing programs. The intradermal
Mantoux test is recommended as a prescreening device in all young
people except those individuals who have symptoms and those
recommended for X-ray by their physicians.
As an indication of how successful this Division has been in
popularizing the tuberculin test, in 1956, 7,000 cc. of old tuberculin
were distributed by the State Biological Laboratory, whereas in the
first nine months of 1758, 25,000 cc. of tuberculin were distributed.

�
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Sub-Report of Division of Sanitary Engineering.
The Division of Sanitary Engineering, as a result of the rapid
growth of nuclear energy, found it necessary to create a new section within the Division known as the Atmospheric Pollution Control Radiological Health Section. Two engineers presently work
on radiological health matters, and their activities are supplemented
by a full-time chemist in the Atmospheric Pollution
Radiological
Laboratory of the Division’s Lawrence Experiment Station.
Since 1950 the Division, through the use of its engineers and the
laboratory personnel of the Division’s Amherst and Lawrence Experiment Station laboratories, lias maintained a program designed
to determine existing and changing levels of radioactivity in rain
water, streams and water supplies throughout the State. More
recently this general environmental survey program has been expanded to include atmospheric surveys.
Additional surveys have been started in the vicinity of certain
research and power reactors now under construction and/or completed, fuel element processing plants, and other plants throughout
the State using radioactive materials. These surveys involve the
determination of gross beta-gamma and alpha activities in fresh and
salt water, air, and biological samplings. Processing of samples has
required the development of special laboratory procedures to increase the overall accuracy of the determinations.
Other programs are operated co-operatively with agencies such
as the U. S. Public Health Service of the Department of Health,
Education and Welfare, and the State of Connecticut. The Division has operated and maintained for the U. S. Public Health
Service the following surveys; since 1956, an air sampling station
at its Lawrence Experiment Station as part of a National Radiation
Surveillance Network, to determine, daily, the particulate radioactivity in the air; since 1954, air sampling stations as part of a
National Air Sampling Network which in part provide levels of
radioactivity; and, since 1957, stream sampling stations as part of
a Water Quality Basic Data Survey. In 1958, under the aegis of
the New England Interstate Water Pollution Control Commission,
a survey of the Connecticut River for radioactivity was begun cooperatively with the State of Connecticut. This latter program was
established in an effort to determine current levels of activity of the
Connecticut River and to standardize laboratory procedures with
the view in mind that this co-operative effort could eventually be
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extended to include the other New England States and New York
State.
Sanitary Engineering assisted the Division of Dental Health in
the initiation of its present study of diagnostic dental X-ray installations. This study is intended to encourage the development of
professional practices and techniques and equipment changes, if indicated, to minimize the exposure given and at the same time
maintain the practical usefulness of dental diagnostic X-ray.
The conduct of the above programs has made necessary the purchase of certain basic essential equipment, including laboratory
scalers operated with end window and internal proportional detectors that allow for the detection of low levels of alpha and betagamma activities. Certain of this equipment was purchased through
the Federal Civil Defense Agency and for this purpose has been kept
mobile for immediate use in the event of an emergency. Certain
other instruments have been purchased which enable field engineers
to detect high and low levels of alpha, beta, gamma, and X-ray
radiations. Pocket chambers and dosimeters have been purchased
and made available to certain personnel of the Division. Special
standard ion chambers have also been purchased for the accurate
measurement of gamma and X-ray radiations.
The new and unique problems arising out of the uses of radioactive
materials and ionizing radiation emitting machines have required
conferences to be held with individuals, municipalities, industrial
and professional groups, and state and federal agencies, in all
matters pertaining to the uses of ionizing radiation.
Training programs have been given by personnel of the Division
to groups of municipal, state and government personnel in all phases
of ionizing radiation. Personnel of the Division have been constantly called upon by professional and lay groups to give lectures
on the regulation and the health aspects of ionizing radiation.
In liaison with the Massachusetts Commission on Atomic Energy, information on the A. E. C. licensed by-product material users
within the State has been disseminated to all concerned state and
municipal authorities. The Division, together with inspectors of
the A. E. C. Division of Inspection, has examined many of the
medical (diagnostic, therapeutic and research) users of by-product
materials.
The Division sponsored legislation (chapter 79 of the resolves of
1957, section 186A, chapter 111) which makes it unlawful for a
person to operate or maintain a shoe fitting device or machine, ex-
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cept for diagnostic or therapeutic purposes. This legislation became effective on February 17, 1958.
Currently, the Division is proceeding at the direction of the Public
Health Council, under the authority of section 142 A of chapter 111
of the General Laws, to adopt minimum state-wide rules and regulations for the control of atmospheric pollution. These regulations
include provisions for the control of all radiation discharged to the
ambient air space.
Section B of this report is a proposed revision, with discussion, of
section 5B of chapter 111 which was prepared by this Division which
would expand the existing authority of the Department of Public
Health to include control of ionizing radiation emitting machines,
in addition to radioactive materials.
Also in section B of this report is an amendment, proposed by the
Division, to section 5 of chapter 111 of the General Laws, which, if
adopted, would require the approval of the Department of Public
Health of all proposed regulations relative to the control of ionizing
radiation insofar as they pertain to health aspects prior to adoption.
The additional duties and responsibilities which the Division of
Sanitary Engineering has had to assume due to the rapid growth and
development of the multiple industrial, medical and research uses of
ionizing radiation have required the special training of certain of its
personnel and the purchase of special field and laboratory instruments and sampling equipment for the conduct of its survey programs.

The Division of Sanitary Engineering was assigned the responsibility of making the necessary investigations and study relative to
this report (chapter 94, 1958) and the preparation and writing
thereof; considerable time and effort were required to do so.

Report of the Department of Public Safety.

i

Sub-Report of Division of State Police.
In view of the expected impact of the uses of radioactive materials
on the safety forces of the State, the Division of State Police arranged
for some 22 men to receive special “Instructor Training” offered
by the Atomic Energy Commission. This training has enabled the
Department of Public Safety to advise each police and fire chief in
the Commonwealth of the problems and hazards associated with
radioactive materials which they might encounter in the discharge
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The instructors are now available and in fact are

presently giving state-wide counsel to police and fire officials.

Emergency procedures are established which can be followed in
the event of a nuclear incident within the State. Arrangements
have been made with officials of the Atomic Energy Commission to
activate these procedures and to provide transportation for Atomic
Energy Commission Emergency Teams to the scene of the incident.
The Department of Public Safety is of the opinion that its present
program should be expanded to enable it to provide training of
specialists and the necessary field instruments to insure that the
proper decisions and controls can be made and instituted in case
of an accident involving nuclear material. It has expressed willingness to co-operate with other state agencies in the establishment of
equipment depositories and activation of emergency teams consisting of existing state personnel and special consultants.

I

Sub-Report of the Division of Inspection.
On August 11, 1958, the Legislature enacted into law the provisions of House, No. 1728 of 1958, which amended section 2 of chapter 146 of the General Laws, which authorizes the Board of Boiler
Rules of the Division of Inspection to formulate or adopt rules pertaining to the construction, installation and inspection of power
reactor vessels and piping as used in atomic energy installations.
Report
Sub-Report

of the Department of Public Utilities.

of Division of Engineering and Division of Accounting.

The department of Public Utilities is required to keep informed
as to the condition of utility properties and the manner in which
they are conducted with reference to safety and convenience of the

public by chapter 164 of the General Laws. This chapter is sufficiently broad in scope for the Commission to direct the Engineering
and Accounting Divisions to delineate rules and regulations for
safety, initiate investigations and designate accounting methods for
all electric and gas utilities in the State.
The Department has authorized five financings by the Yankee
Atomic Electric Company as the design and construction of the
plant has progressively advanced. In relation to these financings,
construction costs have been analyzed, field inspections of the property made, and the Hazards Reports submitted by the Company
have been reviewed before approval was granted.

#
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On completion of the plant the cost of nuclear power generation
must be integrated into the various rates of the collaborating electric utility systems. The Commission must examine the expenditures and then approve the rate structures. It is fundamental that
cost of plant has a direct bearing on rates. For example, reactor
safeguards incorporated into the design of the nuclear plant at
Rowe will approximate 10 per cent of the total investment, thus
having considerable effect on the cost of generation. This single
example indicates the importance and interrelation of the design of
plant and rates to the consumer. With this responsibility to the
consuming public, the Commission strenuously asserts that those
functions of conventional utilities which have been solely within
the province of this Department should remain so for nuclear power
plants.
On matters pertaining to operational procedures it is premature
to prescribe rules or regulations as the “Yankee” plant will not be
completed until 1960.
Sub-Report

of Commercial Motor V chicle Division

Before any person may engage in the business of transporting

commodities, including radioactive materials, for compensation,
he must obtain authority through the Commercial Motor Vehicle
Division of the Department of Public Utilities. To enforce the
provisions of chapter 1598 of the General Laws, the investigators
and examiners employed by this Division examinine the cargo of
the aforesaid vehicles in the enforcement of the motor carrier law
in transit on the roads and at trucking terminals.
The duties of the personnel of this Division in the intrastate
regulation of commercial carriers parallel the regulatory procedures
of the inspectors of the Bureau of Motor Carriers of the Interstate
Commerce Commission. It is only logical that where the I.C.C.
has found it necessary to formulate laws for the regulation of carriers
engaged in interstate commerce of radioactive materials that the
Commercial
Motor Vehicle Division should take the necessary
d
steps for the regulation of radioactive materials in intrastate transportation.

Chapter 1598 of the General Laws is not sufficiently broad to
allow the Division to promulgate rules to regulate the handling and
transportation of nuclear materials. The Division therefore took
the necessary steps to submit amendments to chapter 1598 for
enactment by the Legislature. For uniformity and compatibility
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of regulation the I.C.C. law was used and where necessary taken
out of context for applicability to Massachusetts law. The resultant
legislation was House No. 2162 of 1958.
Whether the Division is required to adopt rules or the Legislature
amends chapter 1598 modeled after House No. 2162 of 1958 for the
regulation of commercial motor vehicles handling radioactive materials, it is essential that additional adequately trained personnel be
provided for.
Sub-Report of Railway and Bus Division.
The functions of the Railway and Bus Division of the Department
are similar to those of the Commercial Motor Vehicle Division in
that intrastate regulations should conform to I.C.C. requirements
for interstate transportation. However, the following chapters:
159, 159A, 160, 161, 162 and 163 of the General Laws do allow the
Department to adopt rules under which the related transportation
agencies may be regulated. When the necessity arises, the Department will prescribe rules compatible with the I.C.C. law for the
regulation of railroad and bus companies in handling and transportation of radioactive materials in this State.

#

General Comment by the Department of Public Utilities.
In conclusion it must be stressed that in matters in which the
Commission as a quasi-judicial body, rendering decisions in the form
of Department orders, is subject only to review by the State Supreme
Court and cannot be subject to the recommendations or approval of
any other Department or agency.
Problems Facing the Commonwealth.
Careful review and analyses of the above discussions and previous
sections of this report will disclose that the Commonwealth has
many needs relative to this matter and problems resultant therefrom.

Massachusetts must keep its program for development of the
atomic energy industry compatible with a good health and safety
program and conversely its program for regulation and control of
ionizing radiation must not impose unwarranted or unreasonable
restrictions or hindrance upon the development of its use.
Correlative problems exist; educational programs for enlightenment of the general public as well as civil and industrial employees
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whose duties are directly or indirectly concerned or associated with
ionizing radiation must be instituted.
In the Commonwealth’s educational endeavors and in its establishment of a pragmatic and flexible program of regulation and control, recognition must be given the fact that the minimum requisite
protection from radiation necessary for our citizenry compatible
with the ultimate in beneficial uses of radiation is unknowable at the
present time; man still has much to learn about nuclear energy and
related matters. However, during all stages of civilization marked
by great discoveries and new developments, man has been behooved
to make the best uses of those discoveries compatible with his ever
changing and increasing knowledge. Fortunately, man intuitively
is compelled to exploit his discoveries, frequently with a calculated
risk taken within limits defined by a consensus of recognized experts
rather than by dictates based upon emotionalism and fear. Such is
the course which Governments must follow in the field of applied
nuclear science both at state and federal level. One should bear in
mind that alleged life shortening and genetic damage effects of
small doses of ionizing radiation to human beings or, as a matter of
fact, to mammals, has not yet been adequately demonstrated to the
satisfaction of many medical and lay experts. (Be referred to section G of this report.)
The manifest need for supplementation of State and municipal
budgets to permit employing trained persons and/or the training
of existing employees for specific duties involving radiation must be
recognized and met. There are sound reasons to support the argument that the Federal Government should provide financial assistance for these purposes.
Voluntary co-operation of professionals in the unregulated areas
of intentional exposure of humans to ionizing radiation must be
obtained if the control program in regulated areas is to be of maximum effectiveness. If such voluntary co-operation through action
of professional societies (or otherwise) does not obtain in a reasonable
period of time then regulation in all areas will be necessary.
Efficient co-ordination of the regulatory and control functions
and activities of the various departments is and will be for some time
one of the problems facing the Commonwealth; it can be effectively
resolved by the various department heads through proper dealings
and liaison with the “Co-ordinator” of the Massachusetts Commission on Atomic Energy. A minimum of overlapping activity is
desirable but in some instances duality of interests and responsi-
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bility must exist. Existing statutes provide good guides in determining which departments or agencies of the State should be primarily concerned with specific activities. The following table categorizes activities of concern and indicates suggested agencies and
departments of prime concern and pertinent legislation relative
thereto.

N. Interstate Problems

in

Control

of

lonizing

Radiation.

There are problems associated with regulation and control of *
radioactive materials that presently require interstate co-operation
on a regional basis; future developments will aggravate this need.
The major foreseeable problems will be primarily of an environmental nature, such as those involving water and air pollution, but
others may arise from such aspects as waste disposal at sea beyond
state territorial boundaries and transportation.
Since contamination of air, water, soil, vegetation, and the environment in one State may arise from sources and activities in another State (adjacent or non-contiguous), regional agencies should
be set up to cope with such problems.
At the present time, a New England Interstate Water Pollution
Control Commission, consisting of representatives of all of the New
England States and New York, is in existence and is accomplishing
much to attain classification and pollution abatement of interstate
waters. This commission has authority to properly solve and reconcile problems arising from radioactive pollution of interstate
streams. Through the activities of this Commission, Massachusetts
is already co-operating with the other New England States in the
development of sampling and laboratory techniques and procedures.
Specifically, Massachusetts is co-operating with the State of Connecticut in the execution of a monitoring program for radioactivity in
the Connecticut River.
An agency for the control of air pollution with similar structure,
organization and duties (viz., A New England Interstate Air Pollution Control Commission) will be necessary sometime in the future. I
For the present and in the near future, however, control of interstate pollution of the air from radioactive and other sources can be
adequately handled informally through co-operative efforts of existing regulatory agencies in the various States concerned.
Likewise, other similar problems such as those that may arise
from transportation can be solved through informal interstate co-
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operative procedures and through the offices of the Interstate Commerce Commission.

0. Problems

*

tf

of

Concern to Local Governmental
Authorities.

All aspects related to the control and regulation of sources of ionizing radiation are of concern to governments at the municipal level.
At the present time local agencies, by and large, are not competent
to handle all of these problems in an efficient and safe manner. It
is more logical (to gain the maximum safety and security to the
citizens of the Commonwealth as a whole) to recognize that many
of the functions can better and more economically be performed by
the State Government. Other aspects such as those associated with
zoning, fire fighting, radioactive solid waste disposal by burial, storage of radioactive materials, and emergency incidents that may
arise from transportation of such materials cannot be divorced from
local concern.
The place of storage and nature of radioactive materials within a
city or town must be made known to local health, police, and particularly, fire departments. Licensed possessors of radioactive materials must co-operate with local fire departments and establish, in
advance, precautionary measures and a co-operative fire fighting
plan that will guarantee maximum safety to people and property
with minimum estimated risk to the fire fighters and of contamination of the environment.
Local health and police authorities must prepare in advance an
emergency plan of action to properly cope with nuclear incidents
and accidents. Such plans will, in some instances, require close
co-operation with the persons operating nuclear reactors or possessing or using radioactive materials.
As has already been demonstrated to the Atomic Energy Commission, local authorities desire to be heard when storage or burial of
sizeable quantities of radioactive materials and certain uses thereof
are being contemplated in their municipalities. Local ordinances
and zoning laws must be complied with and in some instances permits or assignment of places by local authorities may possibly be
required.

Although certain state departments already have legislative authority to control or regulate sources of ionizing radiation, local
governments also have dual authority in some instances; e.g., air
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pollution and assignment of sites for incinerators and for burial of
refuse.

Close co-operation between state and local health, fire, police,
civil defense, water supply and sewerage departments is already
being demonstrated, training programs have been instituted, and
routine inspection services started in Massachusetts.
The Atomic Energy Commission has recently contracted with the
American Municipal Association to assemble and report on available information relating to the impact of private atomic energy
activities on local government. In authorizing the study, the Commission noted that there has been growing interest and concern on
the part of municipalities as to the potential impact of private
atomic energy activities on local governmental functions, services
and responsibilities, particularly in areas such as public health and
safety, fire protection and zoning.

P. Problems

of

Concern

to and

Recommended Action

governmental Organizations, Industries,

by

I

Non-

etc.

1. State and local “medical” societies and groups (whose members use sources of ionizing radiation) should (a) conduct programs
designed to educate their members and their members’ employees

in the health and biological effects of ionizing radiation and the desirability of keeping the extent of its use for diagnostic and therapeutic purposes compatible with the greatest public and individual
good; (6) develop codes of good practice for use of ionizing radiation;
and (c) gain conformance of their respective members therewith.
2. Educational institutions must recognize their appropriate responsibilities and develop suitable training courses to meet the
needs of the nuclear age.
3. Industry should assist in the education of the general public
development of public school programs, and formulation of governmental ionizing radiation control programs so that Massachusetts
will expand its industrial atomic energy and nuclear power development program at a fast pace.
4. National professional societies and the local sections of American Public Health Association, Air Pollution Control Association,
engineering, medical, dental, industrial, technical, Roentgen Ray
Society and others should take active part in assisting the state and
local regulatory agencies in the formulation of policies that are as
uniform as possible and in line with good public health practice.

I
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an Integrated Long

All Sources

of

lonizing

It is apparent from the contents of other sections of this report
that the necessary program will ultimately demand substantial expenditures for personnel, equipment, training and research. The
program will, of course, evolve with the growth of the use of ionizing
radiation while the expanding industry provides new sources of
revenue to the Commonwealth and its communities.
Early in this program, economy and common sense should dictate
that the future growth be anticipated and the requisite program
expansion planned so far as possible in order to accomplish it at
least expense. Major economies can be realized both initially and
later by utilizing existing state structure and personnel
this
course is urged. The tasks of some departments can be handled as
additional duties of a few persons, while existing qualified employees in other agencies will serve as the nucleus of an expanded section.
Another economy realized by this approach will be the reduction in
new clerical service required as compared to that necessitated by
the creation of a new agency to handle all aspects of ionizing radiation.

I*

It is readily apparent that there will be some overlapping, both
administratively and operationally, of the duties and functions of
the several departments and agencies concerned with ionizing radiation, unless careful co-ordination is effected. The means to accomplish this is already partly at hand in the form of the Massachusetts
Commission on Atomic Energy.
One of the functions of co-ordination should be the dissemination
of information regarding new licensees of the U. S. Atomic Energy
Commission to the various agencies interested. This task is now
handled by the Department of Public Health. Information developed through a registry of users should be disseminated by the
Commission to the extent required. The Massachusetts Commission on Atomic Energy should consider this matter and encourage
appropriate legislation if necessary and advisable to accomplish
this end.

The Co-ordinator of Atomic Energy should continue to be assisted in his efforts by a committee made up of representatives from
each department or agency concerned with control of radiation.
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This committee is a semi-formal advisory group which meets on the
call of the Co-ordinator, who is not necessarily bound by their advice.
To enable the Commission to carry out its responsibilities in coordination effectively and impartially the promotional duties of the
Commission should be transferred to the appropriate division within
the Department of Commerce, such as, for example, the Division of
Industrial Development. This step will permit the Commission to
fulfill the intent of section 89, chapter 6 of the General Laws, assuming that its clerical staff is increased sufficiently to handle the
new burdens imposed.
Another function of co-ordination should be to insure that regulations adopted by different departments are not in conflict. Section 91 of chapter 6 of the General Laws now requires that proposed
regulations be submitted to the Massachusetts Commission on
Atomic Energy at least 30 days prior to their becoming effective.
The Commission, however, has no authority to require changes in
the proposals. Since the primary objective of control of ionizing
radiation sources is the protection of the public health and safety,
it is essential that all regulations drafted by any agency meet criteria
for the public’s protection established by competent authority.
Therefore, all proposed regulations which may involve health aspects of radiation should be forwarded to the Department of Public Health, which is charged with prime responsibility in this matter,
for approval.
Another area of conflict could arise through the exercise by local
boards of health of the authority granted them by section 31 of chapter 111 of the General Laws, which reads in part “Boards of health
..”
Such regulations
may make reasonable health regulations
which pertain to ionizing radiation, as in the case of those of state
agencies, should have the approval of the Department of Public
Health prior to adoption.
The matter of registration of sources of ionizing radiation and the
licensing of users thereof has been mentioned. The Department of
Public Health, upon the passage of legislation amending section 5B
of chapter 111 of the General Laws, intends to adopt regulations requiring the registration of all sources of ionizing radiation.
It must be recognized that sufficient funds must be provided now
to enable the several concerned departments to adequately train
existing personnel in the performance of their new specialized duties
in the field of ionizing radiation. In some instances, employees without ample training in the field are presently assigned duties in radio.
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logical matters. These people, unless trained now, can, through no
fault of their own, hamper the over-all program of the State. Additionally, there exists at the present time a need for a limited number
of new personnel. Because of the nature of the problem, it will be
impossible to obtain the necessary skills in the disciplines involved
unless the few necessary positions are placed in the higher salary
classifications. An example of this is the need for a qualified physicist or physical chemist, specialized in the subject of radioactivity,
to be employed by one of the departments most involved in the control of and research into matters pertaining to radioactivity. The
Department of Public Health is suggested as the logical employing
agency, with the physicist being available for consultation to the
other departments.
Certain departments may recognize the value of the guidance
which can be afforded by special advisory committees and by expert consultants. Massachusetts, fortunately, is heavily endowed
with a wealth of talent available to it as consultants. If the services of consultants and/or an advisory committee were considered
desirable by a department and statutory authority to retain same
was needed but lacking, authority to engage such services should
be requested by the department concerned. It is felt that only the
few departments having a major concern and task in the control
effort will require such service.
Equipment costs will be a major item in the program budget.
Efficiency and economy will be enhanced by concentrating expensive laboratory equipment in one department to avoid duplication.
Such a department could provide laboratory service (mainly radioassay) to other agencies in accordance with an approved schedule
of fees, or under a separate budget item. It is suggested that the
facilities of the Lawrence Experiment Station of the Department
of Public Health could serve as the nucleus around which to build
this service. Other duplications of equipment and activities may
be minimized through the efforts of the Massachusetts Commission on Atomic Energy, which should also support proper budget
requests. The Special Commission on Audit of State Needs should
also concern itself with this matter. The need for special budgetary
treatment of departments affected must be forcibly brought to the
attention of the Governor and the General Court; otherwise, this
work may have to be done at the expense of other needed services.
Certain legislation has been proposed as a part of this report,
and is set forth and discussed in Section B. Passage of the first
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proposal, dealing with the protection of state employees in case, of
claims against them, will meet a present need of considerable importance. The other two bills must be enacted if the Commonwealth’s ionizing radiation control program is to proceed properly
in a logical, uniform manner, giving proper attention to all aspects
of all activities involving ionizing radiation.
The Department of Public Health, on the basis of information
made available to it in the course of this study, has been unable to
predict all areas in which new legislation will be needed, or the form
in which it should appear. Therefore the report, in this sense, is
incomplete. The guidance of the Massachusetts Commission on
Atomic Energy will be of considerable value in this area in the
future.
It is strongly recommended that such needed legislation, to permit adoption of regulations, that is not made a part of this report
be prepared as soon as possible. (See table at end of Section M).
The actual adoption of any specific, detailed new regulations should
not be accomplished until the Co-ordinator and others have had
sufficient time to thoroughly study them.
Another pressing need, not involved with regulation, is the
establishment of a service to provide prompt, proper advice to
responsible authorities in case of accidents involving radioactive
material. These accidents may range from a simple spill of a small
amount of low level material to a reactor excursion. Local health,
fire and police officials are not now and will not for some time (and
in many cases never) be equipped and trained to properly monitor
the scene of such an accident and take necessary precautions. The
Atomic Energy Commission presently provides such a service from
its regional offices (viz., New York) but the time factor and the responsibility of the State preclude total reliance upon the Atomic
Energy Commission teams.
The Commonwealth should provide a small group of trained
specialists (either state employees or private individuals acting as
its agents), locate necessary equipment in several strategic depots
and provide for rapid transportation and communication. It is
recommended that the facilities of the Massachusetts State Police
be utilized for storage of equipment, transportation and communication.

If this service is to be effective, it must be given wide publicity
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of Recommended Program.

A long range state program for the regulation and control of all
sources of ionizing radiation and of their usage should be started
immediately to:
A. Continue co-ordination of activities of various departments

to prevent duplication of functions, to minimize confusion and
inconvenience to the users of sources of ionizing radiation, and to
v. accomplish an adequate control program based upon the existing
state structure.
B. Review and re-evaluate the provisions of chapter 645 of the
Acts of 1956, which established the Massachusetts Commission on
Atomic Energy, to determine the wisdom (and the most appropriate
and feasible method) of divorcing the responsibilities of promotion
and development from those of co-ordination of state activities in
the field of atomic energy.
C. Register all sources of ionizing radiation.
D. Attain adequate staffing and training of personnel; secure
necessary equipment and facilities for the departments and agencies
of the State determined to be concerned with the regulation and
control of ionizing radiation; and effect the necessary supplementation of budgets to accomplish this end.
E. Establish a central laboratory facility for the conduct of
radioassays for state agencies. (The Lawrence Experiment Station
of the Department of Public Health is suggested as a logical site.)
F. Enact the legislation proposed in this report which would:
1. Protect employees of the Commonwealth from claims against
them arising out of their use of hazardous materials and sources of
ionizing radiation. (Proposed legislation attached.)
2. Authorize the Department of Public Health to regulate all
sources of ionizing radiation by amendment of Section 5B of chapter 111 of the General Laws. (Proposed legislation attached.)
3. Require the approval by the Department of Public Health
tfof regulations pertaining to health aspects of ionizing radiation
adopted by any agencies, departments or political subdivisions of
the Commonwealth of Massachusetts.
(Proposed legislation

*

attached.)

G. Enact other suitable legislation and adopt, and from time to
time amend, regulations where necessary as the program of regulation and control keeps abreast of the development and increasing
use of sources of ionizing radiation.
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H. Establish an inter-department service within the State to
assist local agencies in dealing with accidents or other emergency
situations involving radioactive materials.
I. Encourage federal aid programs in the field of regulation and
control of sources of ionizing radiation to encourage and assist the
various States in the early institution of such programs. (This
recommendation should be referred to our Congressmen.)
Recommendations Relative to Legislation Referred to this Study.
None of the legislation contained in House Documents No. 1723
of 1958, No. 2177 of 1957, and No. 2162 of 1958 should be enacted
by the General Court.
11.

�
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in advisory capacity to the Department during the study for and
preparation of this report:
Russell F. Cowing, Radiological Physicist, New England Deaconess Hospital.
Samuel Levin, Radiological Safety Officer, Massachusetts Institute of Technology.
Leslie Silverman, Professor of Engineering in Environmental
Hygiene, Harvard School of Public Health.
Harold A. Thomas, Jr., Professor of Sanitary Engineering, Harvard

University.

Charles R. Williams, Assistant Vice President, Liberty Mutua
Insurance

Company.

Respectfully

submitted

DEPARTMENT OF PUBLIC HEALTH
Roy

a

F. Feemster, M.D., Dr.P.H
Commissioner of Public Health

Gordon M. Fair, 8.5., Dr. Ing
William H. Griffin, D.M.D.,
Paul J. Jakmauh, M.D.,
Raymond L. Mutter,
Conrad Wbsselhoeft, M.D.
Charles F. Wilinsky, M.D.
Public Health Council.
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Consolidated Financial Report, 1958 and 1959.
(Investigation and Study by the Department of Public Health relative to Radioactive Materials authorized
by chapter 106, Resolves of 1957, appropriated by Item 2002-29 of section 2 of chapter 771, Acts of 1957, and
continued by Chapter 94, Acts of 1958, expires December 30, 1958.)
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.
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-14 Office and Administrative Expenses

700 00

-15 Equipment

560 00

Totals

$BOO

00

662
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1
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26
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1958 Expenses.

1959 Fiscal Year Only.
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75
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........
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-
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Preliminary Statement.

Subject to Approval by Comptroller.

Department of

Public Health

FINANCIAL REPORT.

2002-29
Expired

December 30, 1958,

Chapter 771, Acts and Resolves 1957 provided for an investigation and study
relative to radio-active materials, as authorized by Chapter 106 of the resolves
of 1957 $2,500.00.
Expense
1968 Fiscal Year.
$2OO 00
03 Services, Non-Employees
37 25
14 Office and Administrative Expenses
....

...

Total 1958 Fiscal Year Payments

.

,

$237 25

.

1969 Fiscal Year.
Subsidiary

Account.

Appropriation.

1

Encumbrances.

Expended.

Balance.

-07

240 00
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560 00
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76

$250 00
240
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1

00

i
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j

:
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j
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I.

EXECUTIVE ORDER 10014.
Issued by President TRUMAN on November 3, 1948.

£

$

“By virtue of the authority vested in me as President of the
United States, and pursuant to the policy expressed in section 1 of
the Water Pollution Control Act approved June 30, 1948 (Public
Law 845, 80th Congress), of recognizing, preserving, and protecting
the primary responsibilities and rights of the States in controlling
water pollution, I hereby direct the heads of the departments, agencies, and independent establishments of the executive branch of the
Government to take such action as may be practicable, in cooperation with State and local authorities concerned with control of
water pollution, to insure the disposal of sewage, garbage, refuse,
and other wastes accumulated in the course or as a result of Federal
activities, and industrial or manufactured foodstuffs and other
products destroyed by order or under the supervision of Federal
regulatory authorities, in such manner as will conform with programs formulated under State law and applicable to State agencies
and the public generally for the preservation and improvement of
the quality of surface and underground waters.”
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EXECUTIVE ORDER 10779. 1

Federal Agencii
Local Authorities in

to Cooperate with State
Preventing Pollution of the

i

Directing
nd

f

Vtmospher
By

virtue of the

authority

vested in me as President of the
the policy expressed ii
Stat. 322 of preserving and

United States, and in furtherance of
tion 1 of the act of July 14, 1956, 69
protecting the primary responsibilities
local governments in controlli ig air
follows:
The heads of the

and rights of the States and
pollution, it is ordered as

ncies, and independent estal
rch
of
the Government shall take
lishments of the executive bra:
ble
and
consistent with law, in cosuch action as may be practica
operation with State and local ai thorities concerned with the control
of air pollution, to insure the pre 'ention or abatement of atmospheric
pollution caused by or resulting from Federal activities, including
industrial and manufacturing processes operated or controlled by
the Federal Government and the destruction of foodstuffs or other
materials by order, or under the supervision, of Federal regulatory
authorities, in a manner consisl tent, so far as feasible, with prouthorized under State or 1local law pertaining to the preservation of the cleanliness of the atmosphere and applicable to the
if governmental bodi
creating such law and to the public

l

department

DWIGHT D. EISENHOWER

bHE White House
August 20, 1958.

F. R. Doc. 58-6843 Filed

As

published in

Aug. 21, 1958

the FEDERAL REGISTER,

11:17 a.m

August 22,
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111

SUMMARY OF CONSENSUSES OF THE SPECIAL MEDICAL
ADVISORY COMMITTEE TO THE DEPARTMENT OF
PUBLIC HEALTH RELATIVE TO THIS STUDY.

*

Pertinent recommendations relative to the study by a special
advisory committee to the Department consisting of representatives from the Massachusetts Dental Society, Massachusetts Hospital Association, Alassachusetts Aledical Society, and the New
England Roentgen Ray Society were made. The recommendations
here presented are not inferred to have the formal endorsements of
all of the individual societies represented on the special advisory
committee.
1. All sources of ionizing radiation (from both radiaoctive ma-

terials and equipment capable of emitting ionizing radiation including equipment located in medical offices and institutions) in Massachusetts should be regulated and registration thereof required.
2. Licensing of personnel using sources of ionizing radiation is
not recommended, but any person using, intending or purporting
to use radioactive materials, or electrical devices for generating
ionizing radiation shall be registered by the Department of Public
Health, and shall assume full responsibility for his assistants, associates or employees for the safe transportation, storage, packaging,
sale, distribution, production, and disposal of radioactive materials,
or for the safe installation and use of electrical devices for generating
ionizing radiation in accordance with the regulations of this department.
3. No attempt should be made by the State, through any of its
agencies, to regulate the dose of ionizing radiation that may intentionally be administered to individuals for diagnostic or therapeutic
1? purposes by licensed medical practitioners.
4. Suitable regulations and procedures should be established for
safeguarding the health of the technicians and practitioners themselves in the administration of such ionizing radiation.
5. Section 5B of chapter 111 of the General Laws should be
amended so that all sources of ionizing radiation and all users of
sources of ionizing radiation shall be subject to regulation and
control.
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6. An ad hoc advisory committee (appointed by the Commissioner of Public Health) of experts in the field of radiological
health and associated matters to advise the Department in its
activities and in the drafting of regulations in the future should be
created; such a panel to include medical, dental, engineering, scientific, industrial, and other such representatives as may be indicated
from time to time.
7. To minimize overlapping interests of various departments and
agencies, regulation of radioactive materials and ionizing radiation
should be reposed in one department of the State with necessary
provisions made in the law for co-operation of all other departments
and agencies for the inspection relative to and the enforcement

4

thereof.

8. For the sake of economy and efficient state structure and because of the overlapping of interests in the fields of radiological
health and air pollution, in particular, some appropriate effort
should be made at this time to accomplish the transfer of the Division of Occupational Hygiene of the Department of Labor and Industries to the Department of Public Health with full division
status.
9. Rules and regulations adopted for the control of ionizing radiation should not be made part of the General Laws but rather adopted
in the form of a code and the minimum standards of equipment as
recommended by The National Committee on Radiation Protection
and Measurements should be contained as requirements through
reference in any rules and regulations adopted.

<
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TV.

DIGEST OF TESTIMONY GIVEN AT PUBLIC HEARING,
DECEMBER 10, 1958, AND ABSTRACTS OF OTHER
STATEMENTS REGARDING THIS STUDY.

The Public Hearing

*

On December 10, 1958, the Department of Public Health called
a public hearing for the purpose of obtaining the latest views of interested persons involved and experienced in matters of control and
use of ionizing radiation

Members of the medical profe; ion spoke regarding House Document No. 1723 of 1958.

(*

Dr. George Levene, Chairmar Committee on Legislation of the
New England Roentgen Ray Sc iety, stated, regarding certain information that would be required by this bill, that the recording
of the weight of the patient is of no useful purpose, the enforced disclosure of the purpose of the examination might prove contrary to
good medical philosophy in many instances, and analysis of the
statistics that would accumulate would be unduly burdensome. He
further stated that the bill was aimed at minimizing the unproven
deleterious genetic effects of ionizing radiation.
Dr. Shields Warren, Pathologist of the Cancer Research Institute
of the New England Deaconess Hospital, stated his concurrence
with the Department’s philosophy of promoting the safe development of atomic energy and use of ionizing radiation; that ionizing
radiation is of such, value both to medical and other professions,
that caution must be exercised in restricting its use. He also stated
that it must be borne in mind that the New England States, perhaps more than any other group of States in the country, constitute
a geographical and economical entity and therefore interstate problems must be kept strongly in mind.
In reference to House Document No. 1723 of 1958, Dr. Warren
referred to a report on this type of regulations by a scientific committee of the United Nations which stated that such a requirement
is costly, cumbersome, and useless at the present time.
Dr. Fleischner, President of the New' England Roentgen Ray
Society, Dr. Ponsett of the Massachusetts General Hospital, and
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Dr. Ferruchi of Framingham also were recorded as opposed to the
passage of House Document No. 1723 of 1958.
Dr. Taubenhaus of the Brookline Health Department stated in
reference to this bill that, in general, radiologists do a good job of
handling radiation, but some general practitioners do not. He felt
that the environment around the machine should be controlled
directly rather than by trying to control actions of the practitioner.
Dr. Taubenhaus also claimed that chiropractors, although not permitted to practice in this State are presently practicing under
massage licenses and, therefore, th use of ionizing radiation source
in massage parlors should be outl .wed. He also stated that loca
regulations should be adopted and should follow those of the State
Radiation Committee of tl
Dr. Scavotto, Chairman of tl
Society,
Massachusetts Dental
st
Ed that the society is opposed to
the keeping of unnecessary detaile 1 records but favors registration
of all ionizing radiation emitting r ichine;

f

tant Chief of the Boston I
Mr. James E. Clougherty, A
representing H
mill,
Department, and Sergeant Wii
James J. Crowley, complained of
present inadequate sys
notification of local authentic
f the presence and use of radioactive materials. Chief Clou
rtv stated that his office mus
search in the files of otf
or this type of mformatic
which should go directly to
fire department. He also stated
that in many instances precautionary markings were missing and i
.pecific instructions relative to the presence of radioactive material
were available to the fire department in each instance. He recom-

mended that materials which present a fire hazard should not be
stored proximate to radioactive materials. He further recommended
that vehicles transporting radioactive materials should be properly
marked, radioactive materials should not be allowed to remain on
any premise longer than necessary, and disposal companies should
maintain a daily log of radioactive materials handled. Chief
Clougherty advocated that a ti re limit of one year, without automatic renewal provisions, be pi ,ced on licenses to handle or other
wise use radioactive materials.

Several individuals spoke ref aiding House Document No. 21
of 1958.
Mr. John Santaneelo, Safety Director of Nuclear Metals, In
claimed that in certain instances the provisions of this document
would permit the presence or use of excessive quantities of some
radioactive materials. This view was also expressed by Mr. Loy-

)

I
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son, of M & C Nuclear, Inc., who submitted a detailed list of suggested corrections to the bill. This list has been forwarded to the
Department of Public Utilities. Mr. Santangelo also stated that
this document would be unduly restrictive on industry and advocated the creation of a single state agency to handle all aspects of
atomic energy. This agency would be made up of existing personnel from other agencies.
Mr. R. G. Smith, representing the Traffic Committee of the
Manufacturing Chemists Association, recommended that the contents of this document should adhere to existing Federal laws and
regulations. This, according to Mr. Ellis of the Department of
Public Utilities, was its intent.
Mr. Kelly of the Department of Labor and Industries mentioned
that there is no requirement that local agencies, such as the fire
departments, be notified of the Atomic Energy Commission disposal
licenses. He felt that this should definitely be accomplished.
Mr. Carroll of the Mutual Boiler and Machine Insurance Company claimed that the Atomic Energy Commission regulations
cover all aspects of the matter and should be followed.
This
prompted the comment from Mr. Russell Cowing of the New
England Deaconess Hospital Cancer Research Institute, a consultant to the Department of Public Health, that there is confusion in
the present Atomic Energy Commission codes in that there is variation between industrial and medical requirements.
Apparently, those present favored the maximum possible uniformity of regulations but no one was prepared to offer a practical
method for obtaining this uniformity.

4 bstracts of Other Statements Regarding this Study.
By: Dr. James B. Dealt, Jr., Radiologist-in-Chief, Peter Bent
Brigham Hospital.

&

Restrictive regulations regarding the use of X-ray in tuberculosis
case finding programs are at this time premature and for the present
it should be sufficient to follow the recommendations of the National
Tuberculosis Association in this matter.
There are at present no methods readily available which would
enable the compilation of exposure data to an individual which
would have any real meaning with respect to the permissability
of additional medical X-ray exposure, and therefore figures which
“

”
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might be recorded as a result of the passage of legislation similar
to House Bill No. 1723 of 1958 would be meaningless, and worse,
might have medico-legal significance attached to them.
By: Dr. Rolf Eliassen, Professor of Sanitary Engineering, Massachusetts Institute of Technology.

Some States have gone to rigid legislative measures to control
radioactive materials and other sources of ionizing radiation. This
makes it very difficult to administer inasmuch as each case is a
special one, particularly in research laboratories, of which we have
many at M. I. T.
The Radioisotope Committee of M. I. T. controls the use and
disposal of radioisotopes in the Institute. Our own experience has
been that the interpretation and implementation of administrative
codes or measures has given us the best control for the health of the
workers in the Institute. Furthermore, my experience in the consulting engineering field, also substantiates the fact that flexible administrative codes can give the best solution to problems which are
everchanging in magnitude and character. I believe that a state
program of control and regulation of radioactive materials at this
time should be one which is very flexible.
We are indeed fortunate in having a Commission on Atomic
Energy in the Commonwealth, This agency should serve as a coordinator of all matters pertai ning to radioactive materials and
ionizing radiation. Those agen nes of the state government which
have jurisdiction over specific a spects of radioactivity, such as the
Department of Public Safety an i the Department of Public Health,
can handle their respective responsibilities and should do so by law.
Anything which has health and safety implications should be approved by the Department of Public Health in order that the health
of the public may be protected. This does not mean that this Department should enforce all of the rules. Co-ordination of all of
these activities through the Commission on Atomic Energy, with
copies of actions to the appropriate departments, would suffice, as
long as the appropriate department has approved the legislation
which pertained to its sphere of influence.
The registration of radioisotopes and other sources of ionizing
radiation may best be performed by the Commission on Atomic
Energy. Copies of pertinent information should go to the Depart-

4
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merit of Public Health, or to other appropriate departments, as the

case might be, but central information could best be provided by
the Commission on Atomic Energy.
I strongly believe that a co-ordinating agency should be just that.
It is difficult to be a promoting agency and a co-ordinating one, particularly where certain promotional activities relating to commerce
have already been assigned to another department of the Commonwealth.

n
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