- | /60%

Oﬂice Memomndzmz e UNITED STATES GOVERNMENT

TO T. H. Johnson, Director, Division of Research, DATB: [ebruary 1, 195L
Washington

FROM S. R. Sapirie, Manager, Oak Ridge Operations TROT4T

SUBJECT:

AMENTMENT OF RADIOISOTOPE DISTRIBUTION REGULATIONS TO PROVIDE
POR GENERAL RADIOLOGICAL HEALTH-SAFETY STANDARDS

SYMBOL: OI:CEC

Enclosed, in accordance with your memorandum of January kL to

Dr. Aebersold on "General Radiological Health-Safety Standards,®
is a staff paper for submission to the Commission proposing that
radioisotope distribution regulations be amended by the addition

of general radiological health-safety standards applicable to users
of AEC distributed radioisotopes,

These standards are based upon recommendations of the National
Cammittee on Radiation Protection. We consider the proposed -
standards to be practicable., Minimal requirements are set forth,
and no attempt has been made to specify the exact means of complying
with the standards, The methods or procedures to be used in comply-

ing with the regulations are left to the discretion of the user in-
asmuch as several optional procedures, equally efficacious, may be
available in any particular case to assure minimum radiation exposure.
Further, elasticity is achieved by recognizing that under certain
conditions exposure in excess of 300 millirad/week may be necessary.
“Exceptions are provided for such emergencies or unforeseen circumstances.
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It is owr understanding that Representative Sterling H. Cole, upon
learning that health-safety standards were in draft stage, requested
Q) that an information copy of the standards be forwarded to him at an

early date. We shall appreciate your making a copy of the proposed
standards available to Representative Cole,

N
N
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This office recommends that the enclosed staff paper be forwarded to
the Coomission for approval. Distribution of information copies of
this staff psper is being made to members of the Isotépes Division's
Advisory Camittee on Isotope Distribution. Considerstion should also
be given to furmishing information copies to the National Committee on
Radiation Protection and other groups particularly concerned with

radiological safety.
7/,76/, //
}/"/ S. R. Sapirie

CCs R. W. Cook, Washington

Aseistant Genral Counesl, GRO SGhits PROGRA -3
1184613 Jo C. Bugher, Washingtan
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ATWIC ENERGY COMISSION

AVINDVENTS TC RAUITISCTOP. CISTRIBUTINN REGUIATION

Report by the Manager of Oak Ridge Operations

THE PROBLEM

1. To consider amendment of the Commission's regulations governing
radioisotope distribution so as to provide for general radiological health-

safety standards.

SUMMARY

2. The radioisotope distribution regulations do not contain radiolog-
ical health-safety standards having general application to the use, pos-
session, storage, and disposal of radioisotopes. The Director, Isotopes
Division, has been authorized by regulation to "establish for individual
cases such standards and instructions governing the possession and use of
radioisotopes as he may determine to be necessary or desirable to protect
health or to minimize danger from hazards to life or property." The amend-
ments proposed by this report, (Appendix "B") will establish radiological
health-safety standards of general scope applicable to all radioisotope
users. In the interests of health-safety such standards should be adopted
by the AEC and published in the Federal Register. Such standards in the
Federal Register may be amended readily. To be effective the standards
should include specific tolerance values. Publication of such standards
will not have an unfavorable effect on future state regulations and actions.
Regulations will complement and not replace present measures to promote

safety through education.
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STAFF JUDGMENTS

RECOMMENDATION

L. That the Atomic Energy Commission:
a, Approve publication in the Federal Register of the amend-

ments to the radioisotope distribution regulation substantially

in the form set forth in Appendix "B";

b. Note that the General Manager will arrange for such

publication in conformity with the procedure which allows for
a thirty-day period after initial publication for receipt of

public comments or objections;

¢c. Note that, if after the thirty-day period no substantial

changes are indicated, the General Manager will arrange for publica-
tion of the amendments in final form. If substantial changes are
indicated, they will be submitted to the Commission for approval; and

d. Note that the Joint Committee on Atomic Energy will be informed

of these actions by appropriate letter.

LIST OF ENCLOSURES

Appendix mAn

Background and Discussion

Appendix "B"

Proposed Amendment of Part 30 -- Radioisotope Distribution (10 CFR 30).
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APPENDIX "A"

BACKGROUND

5., The Atomic Energy Act of 1946 in Section 5 (c)(2) authorizes
the Atomic Fnergy Commission to distribute by-product materials for
research or development activity, medical therapy, industrial uses, or
such other useful applications as may be developed. The AEC is directed,

however, not to distribute any by-product materials to any applicant and

to recall any distributed materials from any applicant "... who is not

equipped to observe or who fails to observe such safety standards to

protect health as may be established by the Commission or who uses such

materials in violation of law or regulation of the Cammission or in a
manner other than as disclosed in the application therefor."®

6. 1In Section 12(a) of the Act, the AEC is further authorized t;
",.. establish by regulation or order such standards and instructions to
govern the possession and use of fissionable and by-product materials as
the Commission may deem necessary or desirable to protect health or to
minimize danger from explosions and other hazards to life or property."

7. In line with the AEC's statutory authority, the Isotopes Division
drafted regulations, for Commission approval, governing the procurement,
delivery, possession, use, transfer (including export) and disposal of
radioisotopes, These regulations appeared in a staff paper (AEC 398)
which the Commission approved on January 25, 1951. This paper included a
footnote, which now appears in the Code of Federal Regulations at the end

of the radioisotope regulations, that ",.. it is the Commission's intention

to publish at a later date and incorpofate in this part appropriate health

semphasis added -3- APPENDIX "AM
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and safety standards." Paragraph 16 C. of the paper states that: "...Safety
standards to accompany and supplement the instructions will comply with the
intent of the Atamic Energy Act that the Commission establish, where necessary
or desirable, measures for the protection of health and prevention of damage
to property."

8. The plan to publish health and safety standards has been discussed
with the Advisory Committee on Isotope Distribution at several of its meetings.
At the meeting on March 23, 1950, there was general agreement that published
health safety standards for radioisotope users were desirable and "... would
serve as a convenient, authoritative reference for radioisotope users and
persons generally, and as a gulde for the activities of local supervising
officials. Industrial applicants, in particular, prefer to accept specific
regulations rather than mere recommendations which would not be binding."

The Committee passed the following recommendation:
"The Committee recommends establishment and publication in
the Federal Register of standards and instructions governing
the procurement, delivery, possession, use and disposal of
radioisotopes allocated by the AEC in order to protect health
and minimize hazards to life and property."

9. The Committee at meeting of March 26, 27, 1951, agreed that the
growing entry of industry into the radioisotopes field increased the need
for definite guides and standards with respect to a user's obligations to
the public. The following recommendation was passed:

"The Committee approves publication in the Federal Register of
health and safety standards based on the firm recommendation of the

International Committee on Radiation Protection.™

- L - APPENDIX "An
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In addition, industriai leaders have expressed a desire .or federal regulations

pertaining to radioisotopes. The Stanford Research Institute reports in

Industrial Uses of Radioactive Fission Products that, "Need for a standardized,

simplified, and generally acceptable safety code for handling radiocactivity 1s
widely expressed in industry ... Most companies ‘emphasized that it is much easier
to live within a set of government regulations if these regulations are known,
understandable, and practicable..."

10. Regulations governing the possession, use, transfer, and disposal
of radioisctopes were published in the Pederal Register (16 F.R. 3251,
April 13, 1951) and are codified in 10 CFR 30. A statement of authority of
?he Director, Isotopes Division, and an administrative appeals procedure
for feviewing orders of the Director were published in the Federal Register
July 25, 1953, the latter to be codified as 8§ 30.90 of the radioisotope distribu-
tion regulations. Further amendments, primarily establishing criteria for the
issuance of Authorizations for Radioisotope Procurement, were published in the
Federal Register on January 1k, 1954 (19 F.R. 243). The Director, Isotopes
Division, is authorized to establish radiological health-safety standards for

individual cases only. Existing regulations do not contain radiological

health-safety standards of a general nature or scope.

DISCUSSION

11, A number of questions have been raised recently regarding the
necessity and desirability of publishing in the Federal Register radiological
health-safety standards applicable to radioisotope users. These questions
may be summarized as follows:

(1) Should the AEC adopt official radiological health-safety

standards for users of AEC distributed radioisotopes?
-5- APPENIXX "A"
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(2) If official standards are adopted, is it necessary that they

appear in the Federal Register?

(3) Could such ARC standards appearing in the Federal Register

be amended readily?
(L) Should the AEC standards include specific tolerance values
or merely refer to NBS handbooks?

(5) Would such AEC standards have an unfavorable effect on future

state regulations and actions?

12, The AEC should adopt official radiological health-safety standards

for users of ARC distributed radioisotopes. During the past seven years the
AEC has not officially adopted health-safety standards applicable to the use

of radioisotopes. In the early phases of the radioisotope distribution program,
promulgation of standards was not practicable since there was no general
agreement on tolerance values, permissible contamination levels, etc. The
National Committee on Radiation Protection in recent years, however, has issued
recommendations on safe operating procedures, tolerance values, etc. The
Isotopes Division, on its own initiative, has adopted the recommendations of
the NCRP (published in NBS Handbooks) and recommended that radioisotope users
follow them. Radioisotope users are referred to NBS Handbooks in correspondence
and articles on health-safety appearing in "Isotopics.” The Division, however,

has no one official document which can be presented to users as official AEC

standards.

13. The need for legally enforceable radiological health-safety standards
governing the use of radioisotopes has been apparent for some time. The in-
creasing use of such materials in industry and field operations and the use of

larger quantities of radioactive material have pointed up the need for such
-6~ APPENDIX "A"
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standards. Representatives of the Isotopes Division visit approximately LOO
institutions each year. Unsafe practices and procedures have been found in
a number of instances. BPEmployees of one radiographer, as an example, routinely
and continuously received in excess of 300 mr/week, receiving as high as 3300
mr/week in some instances, with the average being about 600 mr/week. In
another case, contamination levels in & laboratory were 200 times the maximum
permissible contamination level according to NCRP standards. Strontium 90
contamination levels in another laboratory averaged 20 mr/hr or more. A
Technician was handling Strontium 90-filled wire with unprotected hands

(30 mr/hr at 0.5 inch from the wire). Another institution, despite several
requests from both the Isotopes Division and its own safety officers, failed
to account for a loss of 500 mc of Cobalt 60 and to decontaminate areas where
multiple small pieces of cobalt had been spilled, In all of these instances
it was necessary to issue individual, formalized instructions (orders) before
the unsatisfactory conditions were corrected.

1. The Isotopes Division, in promoting safe practices relies for the
most part upon persuasion and education. In most instances, recommendations
that radioisotope users abide by the standards of the NCRP have been sufficient.
However, since these standards have not been made official by the AEC, some
radioisotope users have indicated that they would not follow these standards
if they are merely recommendations. In several instances, including those
enumerated in paragraph 13, advice and recommendations proved inadequate.

As indicated, it was necessary for the Isotopes Division to issue formalized
instructions establishing standards on an individual basis, allow a reasonable

time to elapse, inspect again to see if the deficiency or unsafe practices had

-7- APPENDIX "A"
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been corrected. Establishing standards on an individual basis is time con-
suming and results in considerable delay before corrective measures can be
achieved. This case-by-case approach also appears unfair to the user involved,
inasmuch as the standards thus established do not necessarily apply to other
users; no one is bound to follow any particular safety practices. This is
very important in certain fields such as industrial radiography where the
competition-is pronounced. General radiological health-safety standards,
applicable to all radioisotope users, would help correct this undesirable
situation.

15, If the Commission should find it necessary to recall radiomaterials
in the interests of public health and safety, it would be administratively
desirable to take such legal action on the basis of regulations published in the
Federal Register or upon notification personally served on the radioisotope user
prior to the time of the questionable action. The availability of standards as
the basis of the action taken is desirable to minimize possible chapges of
arbitrary or capricious action and other legal objections stemming from the usual

rules and customs for advising the party acted against of the requirements he

should have taken prior to taking punitive measures. A hazardous situation might

develop requiring immediate Commission action, not permitting the delay involved
in establishing standards on an individual basis,

16. The increasing use of radioisotopes by industry has pointed up the
need for publishing regulations binding upon all users., Traditionally, industry
desires to know the ground rules before 1t invests in a new field. Businessmen
also prefer to operate under established rules so that all competitors are
on an equal basis. The Stanford Research Institute found an expressed
desire for radiation standards among industrial leaders; the Isotopes Division
has encountered the same desire. For example, the General Electric Campany

has expressly requested the AEC to take some action to establish minimm safety

standards which can be enforced. Industrial firms with long range interest in

[18ub21 - 8- APPENDIX "A®



the field of radioisotope utilization wish to avoid unfavorable publicity and
public alarm which could result from marginal operators who would sacrifice

safety for greater profit.

17. 1If AEC radiological safety standards are adopted by the AEC they

should be published in the Federal Register. The Pederal Register has been
designated as the central repository for all federal regulations. Sectiﬁn 3(a)
of the Administrative Procedure Act provides that:
"(a) Rules. Every agency shall separately state and currentlj publish
in the Pederal Register ....(3) substantive rules adopted as aufhorized
by law and statemente of general policy or interpretations formulated
and adopted by the agency for the guidance of the public, but not rules
addressed to and served upon named persons :Ln accordance with law,

No person shall in any manner be required to resort to organizations

or procedure not so published.®
Assuming that the AEC does adopt official standards, they should be published
in accordance with law as regulations in the Pederal Register. Unless this is
done, it is possible that the standards or regulations may be disregarded by

those persons whom the agency seeks to bind.

18. APRC standards appearing in the Federal Register may be amended readily.

Ordinarily regulations are published thirty days before the effective date of
the regulation. This 30 day period may be shortened by the agency ™upon good
cause found." If the public interest so requires, AEC regulat ions could be
amended immediately. Thus, more restrictive figures could be published without
delay. If a specific published figure shauid be considered too stringent,

it could be amended without the 30 days notice inasmuéh as this would be a

nrelieving restriction" and not subject to B L(c) of the Administrative
Procedure Act.

-9 - APPENDIX "A"
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19. AEC standards should include specific tolerance values and not

merely refer to NBS handbooks. An attempt to incorporate NBS handbooks

into the regulations by reference only would be impracticable for en.fbrcqent
purposes and possibly subject to criticism fram a legal viewpoiﬁt.. A sf'atement
in the Federal Register that all radioisotope users shall comply with such
standards as may be established by the National Committee on Radiation
Protection might well be construed as an ineffectual attempt by the AEC to
redelegate to a group outside the AEC regulatory authority which ha@ 'bem
expressly delegated to the AEC by Congress. .

20. Of course, an administrative body with rule-making authority may .
ngdopt" recommendations of other bodies or persons and incorporate tﬁem into "
the agency's regulations. There does not appear to be a single instance in -
which an agency'has attempted to "adopt" a binding rule by reference in tl.xe_-
Federal Register to the source such as an NBS handbook. Regulations which
merely referred users to handbooks would, in effect, require radioisotope

© users to consult both the Federal Register and various and sundry handbooks

in order to find the laws or rules which bind them. This would be a backward
step and result in confusion similar to that which prevailed before enact-
ment of the Federal Register Act and Administrative Procedure Act when ‘agencies
merely published their rules in pamphlets and handbooks. The Federal Register
is intended as a central repository for federal regulations and it should not
be necessary to go outside the Register to find the policies and rules of a
federal agency.

21. An attempt to adopt handbooks or similar material also has other
disadvantages. It may be subject to criticism on f.he gounds that changes

can and will be made in the handbooks without a prior 30 days publication
-10 - APPENDIX "A™
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in the Federal Register, thus avoiding the notice of the proposed change, and
the opportunity to be heard. The issuance of authoritative explanations ar
interpretations would be difficult, due to uncertainties as to whether the
agency issuing the handbook, or the AEC, is the final authority as to the
proper interpretation. This would be accampanied by constant questions ag
t,o»whether recoomendations, suggestions, opinions or advice expressed in the
bandboqka had been adopted as such by AEC, or whether the AEC intended to
c_:gnvert them into positive requirements. It is difficult to see how advisory
guides, ‘couched in language showing clearly that they are no more than that,
can be qnderstood or enforced as "standards",

22. NBS handbool;s will continue to be of value in the isotopes program
since they set forth radiological safety procedures and practices and methods
of achieving compliance with standards, AEC standards will be a skeletonized
summary of mandatory requirements. The exact means of complying with these
standards is left to the user, and in these respects many handbooks, pamphlets,
articles, etc., are desirable references, Although the handbooks are of great
informational value, they are not an adequate substitute for regulations.

23. Publication of AEC standards will not adversely affect future state

regulations and actions. It would be advantageous to radioisotope users,
including ARC contractors, if federal health safety regulations were estabhlished
which the states could use as a model, rather than independently enacting
regu]_.ations that may be unduly restrictive. During recent months several
proposed drafts of state legislation have come to the attention of the
Isotopes Division. These drafts are considerably longer, more detailed, and
more highly restrictive than the health-safety standards in Appendix "B".

24. One draft of state regulations would require users to obtain

licenses in addition to the AEC Authorization and obtain permission from the

-1 - APPENDIX "A®
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state before disposing of radioactive wastes, irrespective of quantity involved.

Further, the proposed regulation states that, "a radiation hazard exists at

any place where a person may be exposed to the rays from radioactive materials,
where he may come in physical contact with radioactive materials, or where
airborne radiocactive materials are present." Apparently a radiation hazard
would exist if one wore a luminous dial watch or worked with a microcurie of
Carbon 1. The proposed regulation would permit a maximum permissible
coqcentration in air of 1 x 107 uc/ml for beta-gamma emitters., This valye
would be unduly stringent for some radiocioisotopes and too liberal for others.
The NCRP would permit 2 x 107> uc/ml for H3 and 2 x 10-10 uc/al for Sr 90 and
Y 90. A proposed draft from another state consists of 17 pages of 3§t;i§e
only. Among other provisions, smoking, eating, use of cosmetics, the bringing
of combs, handbags, etc., into hazardous areas would be prohibited. ' The washing
of hands would be regulated. A third draft defines "sealed container" in such
a4 manner as would include any bottle or other container of radiocactive material
if the bottle had a tight 1lid,

25, Publication of AEC standards at this time may go a long way in
avoiding an end result of state codes lacking both uniformity and practicability.
In the final analysis, of course, the steps which the states will take in this
field rests with the several states irrespective of Federal action. Nevertheless,
it appears highly desirable that the AEC publish standards which the states

could use as a guide.

26, Regulations will complement and not replace present measures to

promote safety through education. Representatives of the Isotopes Division

will continue to visit radioisotope users, not only to assure campliance with
regulations, but to assist the users wherever possible in establishing safe

operating practices in the use of radioisotores. Orders based on regulations

-12 - APPENDIX "A"
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will be issued only when a user has demonstrated that he will not comply

with standards or recommendations., Recall of material or cancellation of
shipments probably would be the most serious punitive action the AEC would

need to take in enforcing its regulations and then only on willful violators,
The AEC will continue to rely heavily upon education, assistance, and cooperation
with the great majority of users, reserving formalized instructions and orders
for the recalcitrant few. Cooperation with state health departments and other

groups which contribute to radiological health safety, will be continued.

-13 - APPENDIX A"

F184b2%



APPENDIX "B"

UNITED STATES

ATCMIC ENERGY COMMISSION

PROPOSED AMENDMENT OF PART 30 - RADIOISOTOPE DISTRIBUTION (10 CFR 30)

Notice is hereby given that adoption of the following rules is contemplated.
A1l mt:erested persons who desire to submit comments and suggestions for con-
sideration by the General Manager of the Atomic Energy Commission in connection
with the proposed rules shall send them to the General Manager, United States
Atomic Energy Commission, Washington 25, D. C., within 30 days after publication

of this notice in the Federal Register.

part 30 of Radioisotope Distribution Regulations (10 CFR 30) is hereby
amended as follows:
1. Section 30.2 is amended by addition of the following definition:
30.2 (o) "Rad" is the unit of absorbed dose of ionizing radiation and
is 100 ergs per gram. In the case of dose to personnel this means 100
ergs per gram of average soft tissue.

2. Section 30.51 is amended to read:

30.51 Overexposure Records. Where an exposure of a person to radio-

isotopes in excess of 300 mr/week or 300 mrad/week is believed to have
occurred, the occurrence and its observed effect upon the overexposed
person shall be recorded in detail and filed with the general records,
(See also 30.85 (b) (2)). |

3. Section 30,61 is amended to read:

30,61 Other Action

(a) Any person who violates any provision of these regulations, or
who, in connection with these regulations, willfully conceals a material
fact or furnishes false information to the Commission, may be prohibited

by the Commission from making or obtaining further deliveries of

-1 - APPENDIX "B"
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radioisotopes or using, possessing, or storing the. and may be required
to return to the Commission all radioisotopes remaining on hand.

(v) Whoever willfully violates, attempts to violate, or conspires to
violate, any provision of these regulations shall, upon conviction thereof,
be punished by a fine of not more than $5,000.00 or by imprisonment for not
more than two years, or both, except that whéever commits such an offense
with intent to injure the United States or with intent to secure an ad-
vantage to any foreign nation shall, upon conviction thereof, be punished by

a fine of not more than $20,000,00 or by imprisonment for not more than

twenty years, or both.
L. Section 30.85, 30.86, 30.87 and 30.88, reading as follows, are added:

30.85 General Radiological Health-Safety Standards

Fach person who possesses or uses radioisotopes shall institute adequate
safeguards, records,® radiological safety procedures, and take such other
appropriate measures as may be necessary to assure that such radioisotopes
are used, stored, transported, or otherwise handled, in conformity with

the radiological health safety standards set forth below:

(a) Maximum Permissible Exposure. Radioisotopes shall be used, stored,

transported, or otherwise handled, in such a manner that the total external
and/or internal exposure of any part of a person's body to all types of
radiation emitted by radioisotopes shall be held at the lowest practicable
level and, except as hereinafter permitted, shall not exceed in any one
week any value or limitation set forth in Table I. (Exposure to any
combination of radiation set forth in Table I shall not exceed the biologi~

cal equivalent of the values set forth for X and gamma rays).

¥overexposure records are to be kept in accardance with Section 30.51,
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TABLE I

MAXIMUM PERMTSSIBLE EXPOSURE LIMITS PER WEEK

Roentgen rads

Type of Hands and Other Parts Hands and Other Parts

Radiation Forearms of the Body Forearms of the Body

X-Ray & Gamma Rays 1.0%s 0.3n% .external

Beta Rays 1,5 0.5#+% exposure)
0.3 (internal

exposure)

Alpha Rays 0,015

Fast Neutrons ( 2 Mev) 0.1 0.03

Thermal Neutrons { .02 ev) 0.2 0.06

-
As measured in free air

ol Applies to exposure in the basal layers of the epidermis corresponding to a
depth of 7 mg/cm?.

Considered internal hazard only

(b) Exceptions to Paragraph (a), Table I

(1) Medical Therapy and Medical Research. The

1imits of radiation exposure set forth in paragraph (a),

Table I, do not apply to the intentional exposure of

patients or human subjects for purposes of medical diagnosis
and/or therapy or medical research authorized by the Commission;

(2) Emergencies or Unforeseen Circumstances.

If emergent or unforeseen circumstances should require or
justify the exposure of a limited numbter of persons in

excess of the limits of paragraph (a), Table I,

»
Definition: The rad is the unit of absorbed dose and is 100 ergs
per gram. In measuring exposure of personnel this
means 100 ergs per gram of average soft tissue.
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in the interest of public health and safety, or the health and safety

of other personnel, or otherwise in the public interest, the limits of
radiation exposure set forth in paragraph (a), Table I, shall not apply:
PROVIDED, however, that such persons thus exposeé shall be removed from
further radiation exposure for an appropriate period of time; PROVIDED
FURTHER, that the Isotopes Division of the AEC shall be notified promptly
of any radiation exposure received during any one week in excess of two
times any value or limitation of paragraph (a), Table I.

(¢) Radiation Monitoring and Surveying Instruments.

(1) When radioisotopes are used or stored so that an exposure
rate per hour to personnel exceeds 7.5 milliroentgen due to X or
gamma rays or 12.5 millirad due to beta particles or 0,75 millirad
due to fast neutrons or 1.5 millirad due to thermal neutrons, survey
instruments having suitable sensitivity shall be on hand or immediately
available for periodical surveyiné of radiation fields. When radio-
isotopes are used, except in permanently sealed sources, such that
surface contamination is probable, suitable survey instruments shall
be on hand or immediately available for measuring contamination as
defined in paragraph (g)(1) of this section.

(2) All persons working within or having frequent occasion
to enter any area where the radiation dosage rate per hour exceéds
that stated in paragraph (c)(1) above or having any occasion to enter
a field or radiation having a dosagé rate per hour exceeding 10 times
these values shall be supplied with and shall wear an appropriate
radiation detection device such as film badge, film ring, pocket or

other ionization chamber or electroscope.
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(3) Instruments used for the measurement and detection of
radiation shall be maintained in proper calibration. The film
used in radiation detection devices shall be processed and interpreted
under conditions that will insure proper calibration,

(d) Instructions to Fersonnel.

Persons working with or in proximity to radioisotopes shall be
adequately instructed concerning handling of radioactive materials,
proper use of all radiation detecting devices and monitoring instru-
ments furnished for their protection, and procedures to be followed
if radistion exposure should exceed permissible limits,

(e) Radiation Caution Signs and Labels.

(1) All areas or sites in which radioisotopes are used or stored
shall be clearly and conspicuously marked with a durable sign or signs,
such sign to bear a conventional radiation symbol (magenta or yellow
background). The limits or boundaries of those areas in which the ex-
posures exceed the values stated in paragraph (c)(1l) above shall be
posted with warning signs employing the words "Caution: Radioactive
Materials. Do not remain on any one day within or near this area in
excess of the following time and distance limitations: __ minutes
(or hours) at ____ inches (or feet)." Within these areas additional
caution signs should be posted which specify the limits of time and
distance such that persons working within or having occasion to enter
these areas will not, in following such precautions, receive radiation
exposure in excess of that stated in Table I. An area caution sign
shall not be required for devices which incorporate a sealed source
provided the exposures outside of the device do not exceed the values
stated in paragraph (c)(1) and the device is properly labeled in
accordance with Section 30.80 (e)(2) or 30.81 (e)(2).
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(£) Storage and U. of Radioisctopes

(1) Radioisotopes shall be stored in a protective container or inclosure
of suitable materials except when such radioisotopes are in use, Radioisotopes
stored outside of buildings or in accessible areas shall be kept in locked
containers. Great care shall be exercised to prevent loss or theft of radio-
isotopes or devices containing radioisotopes. Entry of unauthorized persons
to operating and storage areas where radioisotopes are present shall be pre-~
vented or discouraged by appropriate measures such as locking of access doors,
roping off of areas, and posting of signs.

(2) Radioactive gases and radiocactive volatile materials shall be stored
in gas-tight containers. When such gases, volatile materials, radiocactive
droplets, or dust particles, are encountered in the work in such a wmay or in
such quantities as to create hazardous contamination in the air, the material
shall be handled in appropriate closed or ventilated syétems, or appropriate
protective respiratory equipment such as respirators or self supplied pressure
masks shall be used.

(3) When contamination of air in the laboratory or work area is a

probability, suitable equipment for monitoring purposes shall be on hand
or immediately available,

(g) Contaminated Materials

(1) Clothing, equipment, working areas, and other materials and surfaces
shall be considered contaminated when their activity exceeds the following:
(1) 500 dis/min for alpha emitting radioisotopes*
(i1) 1.0 mrad/hr for beta and/or gamma emitting radioisotopes

other than those listed in (11i) below.*

i (i11) 0.1 mrad/hr for Sr 90, Ca L5, Zr 95, Bi 210%

*Average values as measured in a small volume of air (in a thin layer) above any
2 square inch area.
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(2) Appropriate procedures shall be instituted and followed to
protect employees and other persons from contact with contaminated materials
before disposal.

(3) Contaminated clothing and bedding shall not be released to
public laundriés.

(h) Contamination of Air and Water.

For purposes of limiting and comtrolling continuous intake of radio-
active materials by inhalation, ingestion, or absorption through the skin,
the maximum concentration of radioisotopes in the air and'drinking water'at
locations in which employees or other persons may be present or have access
thereto shall not exceed concentrations which, if inhaled or ingested continu-
ously, will cause exposure to any part of the body in excess of 0.3 rad/week.
The information presented in Table 2 represents the present state of knowledge
on themaximum permissible concentration of radioisotopes in air and water and

should thus serve as a guide in complying with the regulations in this section.
(1) Medical Therapy.

Patients receiving high dosage radioisotope therapy shall be hospitalized
or suitably confined until the total body content of administered radiocactive
material has been reduced to a maximum of 50 millicuries. The physician
responsible far administration of the high dosage radioisotope therapy shall
inform either the patient or the patient's family concerning radiation safety
precautions when home care is required. The physician shall inform the patient's
family physician, if any, and the hospital staffconcerning health safety pre-
cautions required for hospital care, and in addition, shall inform the hospital

pathologist regarding special precautions that might be necessary in handling
the body if death should accur
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TABLE II

118463

MAXTMUM PERMJSSIBLE CONCENTRATION OF RADIOTSGFOPES IN ATR AND WATER
Colwmn I Colwmn IT
pmToes ST
Hadlolisotope Alr Water
Al 5 x 10~7 S x 1074
Agl® 105 2
Attt 3x 105 s
An2ld 3 x 10°13 T i
A8 2 x 107 0.2
A2l 3 x 10710 2 x 1076
avl®S 1 x 1077 3 x 1073
Aul% 2.5 x 1077 12103
Balli0 4 141N0 6 x 1078 2 x 10~
Be! h x 106 1
c}" 5 x 10~7 L x 19"3
ol 3z 1078 5 x 1078
ca'® 4 1’ ® 72 1078 7x 1072
o.”“‘ § prilb 7x 1077 h x 1072
a* b x 2077 2 x 1073
ng 2x 0-10 9 x 107U
6o 3076, 2 2 1072
"9:51 8x 106 0.5
sl 4 pal37 B 2 x 1077 1.5 x 10-3
_ cuSt 6 x 10 8 x 10-2
plSh 6 x 109 3 x 1072
8 10-b 0.9
-2l -
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TARIB IT (comtd.)

Nicrocuries Per

Miorocuries Per

. Mi111liter of E1liliter of
Radiotsctope My Water
2455 6 x 10~7 bz 073
759 L.5x10°8 1x 20
072 3z 108 4
aeTL b x 105 9
B3 (70 or H3;0) 2x 0% o
Ho166 3x108 3
an 3x 207 3x105
190 751077 102
1192 5 ¢ 10-8 9x10h
k2 2 x 1078 1x 1072
1a1k0 106 RN
1177 5 x 0% Bl
1n56 3z 106 L
%% 2 x 1073 1k :
2 2 £ 106 8 x107)
95 b x 2077 b x 10
‘;59 2 x 1075 0.25
232 1 x 1677 2x 104‘
oo 6.5 = w6 M
. .- pql03 } ppl03 7x 1077 1121072
i :xu? 1
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1184b3b

m'n' (u-yd.)

Hlerosuries Pcrl'

Niercouries Per

| Mililiter of Nilliliter of
Radieisotopy Alr Vater
i’ozm (sol.) ' 2 x 10710 3x 10~
2629 (insol.) 7x 10713 -
&lu 7.5 x 1077 . 0.4
vﬁ“ ' kx 1077 3 .x 10~
2383 8x 2076 8x w2
% 107 1.5 x 1072
2?2 4 pr 10~ 2x 206
2l 4 m196 3x 1078 0.1
8’5 10-6 Sx 10’-3
oMb 7x 108 0.k
salS? 10-8 0.2
saltl 6 x 1077 0.2
81'” 2 x 1078 7x m‘5
ar® 4 Y° 2 x 10730 8 x 1077
2% 3x ;0’6 3 x 1072
rel?? 2077 3 x 1072
b x 10 1072
o 6x 37 3
i’ sz w00 0.2 x 107}
v 10*6'. 0.5
S Lx109 - L x 1073
;.%5 22 107 1x 1073
!’I h}: 1070 | 0.2 |
n® o xS 6x1072
423 othir bete or pommn witiars 187 w?
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30.86 Di-pohl of Radioisotopes as Wastes

(a) Disposal into Air and Water. Except as hereinafter

provided, radiocisotopes shall be discharged into the air or water

(including streams, rivers, ponds, and lakes - for disnosal in the ocean see
sub-section (d) below) only in such quantities and at such intervals that the
maximm concentration of radiocactivity in these media shall not

exceed (at points where human consumption may result) concentrations

which if ingested or inhaled continuously will cause exposure to .any
part of the body in sxcess of 0.3 rad/week.# -

(b) Disposal into Public Sewers

(1) 1 radioisotopes are discharged into public sewers,
the following precautions shall be opui'vod.

(1) The radioisotope shall be in a form readily
soluble in water. |

(11) The r#dioactive naterial discharged shall not
exceed 1 millicurie of 8r 90 or Po 210 of 10 millicuries
of other isotopes per day per million gallons of munici-
pal sewage effluent per day.

(111) Following disposal of radiocactive material the
disposal sink faucet shgll be allowed to run at full flow for
approximately 10 minutes or the commode adequately flushed.

(iv) Iodine 131 and Phosphorus 32 shall not be disposed
of at a rate exceeding 100 iillic\niea per day per milliom
gallons of municipal sewage effluent per day.

*gpecial efforts should be made to keep values well below those listed in
Table 2.
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(v) The radioisotope user shall provide reasonable
radiological safety precautions during work on laboratory

or institutional drains through which radioisotopes are
discharged.

(c) Disposal by Burial in Soil

(1) Radioisotopes shall not be buried in the soil unless:
(1) The burial area is devoid;of edible plant life; has
soil, topographic and geologic characteristics not conducive

to pronounced erosion or leaghing; is properly marked and
protected against unauthorized entry.

(11) The burial depth is not less than 4 feet.
(i11) The.dosaéo rate at the surface of the ground does
not exceed 0.3\ro¢ntgon per week.

(2) Radioisotopes having a half-life greater than 180 days
shall not be dburied in quantities per cubic foot of burial ground
greater than 0.1 millicurie of Strontium 90 or 0.1 millicurie of
Polonium 210, or 10 millicuries of other isotopes, except upon prior
approval by the Commission.

(3) Limits set forth in (2) above shall ﬂot apply to radioisotopes
that have been diluted and homogeneously mixed with stable isotopes in
the same chemical form to the extent that the rate of energy expenditure
within this material does not exceed 0.3 rad/week (corresponding to
30 ergs/gm of element per week.)

(d) Disposal in the Ocean

(1) Radioisotopes shall not be disposed of in the ocean unless:
(1) The radioisotopes are encased in a suitable container
having "over-all®™ density of not less than 1.4 times the density of the water.

(11) The radioisotopes are disposed of in an appropriate ocean
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disposal area, at a depth of not less than lu.J fathoms, designated
by a lawful maritime authority having such Jur:l.sdi-ction.

(2) TItem 1(1) above shall not apply to radio%aotopea.tgat
have been diluted and homogenously mixed with a stable isotope of
the same chemical form to the extent that the rate of energy
expenditure within this material does not exceed 0.3 rad per week.

30.87 Instructions, Recommendations, and Standards

Bach person authorized pursuant to these regulations.to possess or use
radioisotopes shall obeserve and abide by such written instructioms,
recommendations, or standards issued by the Commission for the safe
'use, handling, or disposal of radioisotﬁpos: PROVIDED, that such
instructions, recommendations, or standards shall have been duly
published in the Yederal Register; or shall have been dolivered.by
mail to said possessor or user of radioisotopes; or shall have been
delivered personally to said possessor or user of radioisotopes by
an authorized representative of the Commission.

30.88 Guides

Appropriate "Handbooks" containing current recommendations of the
National Committee on Radiation Protection may be used as guides in

maintaining safe conditions and in complying with the above-mentioned
regulatinns,
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SURNAME p

DATE p
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OFFICED (. 4-----

DEC 7 1893

Willian Nitchell, General Counsel,
Washington

J. W. Ould, Jr., Assistant Gemeral Counsel,
Oak Ridge Operatiome

AMEXDMENT OF RADIOISOTOPE DISTRIBU[ION REGULATIONS 1O PROVIDE FOR
OBIERAL RADIOLOGICAL HEALTH SAFETY STANDARDS

NC08R

Enslosed are two eopies of a nemoreandum from the Directer, Isotopes
Division, to the Direstor, Research Divisien, Wshington, dated
Nevember 30, 1953, ecneeraing the publication of general radie-
legical health safety standards in the Federal Register.

we udderstand the imteat of this memoraadum is to foouws the picture
regirding this matter, aad 4o seek a present expressiom of the
polisy views of the Divigion of Ressarch because of some recent
statemsmts by sdvisors and ethers to the Director, Isotopes Division,
expressing ebjestisns to the adoption and publication of health
safety standards applisable to redioisotepe users.

We bslieve the attashed msmoreandum presents & good ocase for eentimuing
the heretofere anncuneed policy of publishiag such standards, and we
oonsur in the senslusien expressed in paregraph 1.

Altheugh we 414 dlsswes this matter with the Divisiea, and reviewed
' prepesed nemerandwm to Pr. Jehmson, the memcrandwm as
prepared ia fimal ferm was net submitied for eur eonsurremce. Weo
peiat this out merely decause of the fairly pesitive legal eemslusions
opixions wviich are now expressed in the memeraadumn. Wiile we do
disagres gemerelly with those conslusiens and opiniens, in some

- ‘ \
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Nemo, dtd 11-30-53, to Mr. Johasom D

%: Paul C. Asbersald, Director, lsotopes Division, ‘om
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