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FOREWORD

This manual has been published for the information, guidance,
and compliance of all personnel engaged in the use, handling,
storage, and/or disposal of radicactive material on this post,
These Radiological Safety Regulations supersade that portion of
the "General Biological, Chemical and Radiological Regulations"
(January 1963) pertaining to radiological safety (part C, pages
30-36) and all other general regulations hitherto in force,

They do not, however, supersede supplemental Building Rad{io-
logical Safety Regulatiovns unless the latter conflict with this
Mnual .

The radiclogical raegulationa i(n '"General Biological, Chemical
and Radiological Safety Regulations" do not conflict with this
manual but are in an abbreviated form and are for general infor-
mation only.

[%%}
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1. GENERAL

1. REGULATIONS

This manual is issued by the Commanding Officer, U.S. Army Biological
Laboratories, Fort Detrick, Frederick, Maryland. The regulations contained
herein apply to all users of materials and equipment emitting ionizing
radiations. These regulations meet the requirements of the following
statutory codes and regulations:

a. The Atomic Energy Act of 1954 as published in Code of Federal
Regulations: Title 10, Chapter I, Parts 20 and 30,

b. AR 40-414, AR 40-431, AR 40-580, AR 40-582, AR 385-10, AR 385-30,

AR 385-40, and AR 755=380.

2, FORT DETRICK ISOTOPE COMMITTEE®*

a, The Fort Detrick Isotope Committee is established to act in an
advisory capacity to the Commanding Officer on all matters realating to the
use, procurcment, handling, storage, and disposal of radioactive materials
at Fort Detrick. The Committee shall receive reports from the Radiological
Safety Officer, U.S. Army Biouloglcal Laboratories, and review records,
reports, and programs for conformity with the requirements of Title 10 of
the Code of Federal Regulations and AR 40-580, The Committee shall perform
the following functions:

(1) Review and approve, in advance of purchase, proposals for
the use of radioisotopes at Fort Detrick,

(2) Review and make suggestions on special situatiocns.

(3) Act for the Commanding Officer as the authoritative body on
radtological safety rules and regulations,

(4) Exercise veto power by a majority vote over the policies of
the Radiological Safety Officer,

(5) Operate through the Radiological Safety Section to accom-
plish its objectives in accordance with regulations of the Department of the
Army and the U.S., Atomic Energy Commission.

* Refer to Special Orders No. 177 dated 31 Oct 1961, No. 60 dated 25 Mar
1963, and No. 145 dated 18 July 1963.




(6) Exercise control over and disposal of machines that produce
ionizing radiation and particles for other than diagnostic and therapeutic

purposes. .

b. The Committee members shall be appointed by the Commanding Officer
and shall include the Radiological Safety Officer and others as prescribed
in CFR 10, Part 30, paragraph 30.24 d.3.

3. RADIOLOGICAL SAFETY SECTION

N

The Fort Detrick Radiological Safety Section will perform the following
functions:

a. Represent and act for the Commanding Officer, U.S. Army Bio-
lecgical Laboratories, on the Fort Detrick Isotope Committee on all radio-

logical matters.

b. Represent the Commanding Officer, U.S. Army Biological Labora-
tories, on all Atomic Energy Commission licensing matters. °

¢c. Serve as Radiological Protection Officer on the U.S. Army
Biological Laboratories Atomic Energy Commission licenses.

d. Act for the Commanding Officer as staff coordinator in all matters
pertaining tc the storage, packaging, handling, shipping, and disposal of
radioactive materials and waste.

e. Formulate and operate a radiological safety program to meet the
requirements of Title 10 of the Code of Federal Regulations, Atomic Energy,
and AR 40-580. He shall be responsible to the Fort Detrick lIsotope Committee
for performance of this function.

f. Review all radiological programs and operations at U.S. Army
Bi>lagical Laboratories and ascertain that they comply with current regula-
tions and requirements. Recommend appropriate action to the Fort Detrick
Isatope Committee,

g. Act as an advisor a2nd operational officer on radiological safety
for the Fort Detrick Isotope Committee, maintaining necessary records per-
taining to individual exposure records and inventories of radiocactive

m.terial.,

h. Direct the procurement of all radioactive materials and ionizing
rzdiztisn-producing apparatus.

i. Receive and distribute all radioisotopes used at Fort Detrick.



j. Maintain current inventories of radioactive materials and
ionizing equipment and their locations.

4., AREA SUPERVISORS

a. A Radiation Arsa Supervisor will be designated by the branch
chief or other supervisor for each project involving the use of ionizing
radiation (see Section II, paragraph 1). The Radiation Area Supervisor
shall be organizationally in a position to be responsible for the over-all
project and the actions of cperational personnel.

b. The duties and responsibilities of the Radiation Area Super-
visor are as follows:

(1) To supervise and ensure that day-to-day radiological
safety practices are carried out by operational personnel within his project
or area.

(2) To ensure that the rules and recommendations of the Radio-
logical Safety Section are followed and that hazardous conditions are
corrected as quickly as possible.

(3) To report immediately any fire, explosion, spill, theft,
personnel overexposure, loss of control, or any other accident involving
ionizing radiation within his area of responsibility to the Radiological
Safety Office (See Section IV, paragraph 2).

(4) To receive and forward to operating personnel all results
of routine radiation surveys prepared by the Radiological Safety Office, and
to ensure that the recommendations of the survey are carried out.

(5) To ensure that his project is performed within the limits
of the Radiological Program.

(6) To act in liaison between the individual operator and the
Radiological Safety Office.

(7) To furnich information to the Radiological Safety Section
concerning individuals and activities in their areas, especially additions
or deletions from rosters or changes in location or laboratory size.

(8) To be responsible for biological decontamination of the
film packets, where necessary, so as to facilitate 'cold" area pickup by
the Radiological Safety Section. Ethylene oxide (carboxiclave) is at
present the only acceptable biclogical decontamination method for film
badge dosimeters.
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I1. RADIOLOGICAL PROGRAMS, SURVEYS AND PROCUREMENT OF RADIOISQOTOPES

1. RADIOLOGICAL PROGRAMS
4, Radioisotopes

(1) All operations involving the use of radiolsotopes at U.S.
Army Biological laboratories will have an approved Radiological Program,
Approval must bhe received prior to the beginning of any radiological
operation or the procurement of radioisotopes and other sources of ilonizing
radiation with the cxception of medical equipment, The program shall be
submitted for approval to the Fort Detrick Isotope Committee, through
Radiological Safety Office, on a Disposition Form, DA 2496, in triplicate,
and will include the following information:

(a) The division or branch wishing to use or procure
radioisotopes,

(b) The names of the Radiation Area Supervisor and all
opcrational personnel,

(¢) The radioisotope, its chemical and physical fuorm, acd
the amount of activity (curies) to he used during the experiment as well as
the total amount of activity to be on hand at any one time.

(d) A complete description of the proposed radiological
operations to be performed. Whenever possible, do not include classified
information unless the radiological operations cannot be described without
such information.

(e) The location by building and room number or area in
which the radiological operations atre to be performed.

(f) A complete list of radiation monitoring and other
cquipmént avaflable for the proposed program (See Section I1II, paragraph
5 of this publication for further i{nformation).

(g) The radiation safety precautions (Section IIIl) to ve
used in the proposed program.

(h) The signature of the division chief of the activity te
which the requesting agency or branch is assigned,
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(2) The radiological program will be approved on the basis of
the SOP and the available equipment and facilities, as well as the radiation
experience of the operating personnel and the responsible investigator.,

(3) Appendix A is a sample Radiological Program that may be
used as a guide. It should be noticed that the program includes a Comment
2 for the Fort Detrick Isotope Committee, certifying approval and assigning
a number to the proposed program. Radiclogical operations shall not begin
until the proposed program has been returned to the requesting agency with
a Comment 3 granting approval for the program.

b. Accelerators, X-Ray, ard Other Equipment that Produce Ionizing
Radiation for Nonmedical Purposes.

(1) All operations involving the use of accelerators (Van de
Graaff generators, cyclotrons, betatrons, etc.) X-ray machines, static
eliminating devices, and other equipment that produce ionizing radiation
will be approved by the Isotope Conmittee prior to their installation and
operation. Approval will be given by means of a Radiological Program
that shall be submitted to the Fort Detrick Isotope Committee, through
Radiological Safety Section, in triplicate on DA Form 2496 and will
describe the proposed operation, including the following information:

(a) The branch wishing to use the machine.

(b) The names of the Radiation Area Supervisor, respon-
sible investigator, and all other operational personnel.

(c) The type of machine to be used, including the oper-
ating characteristics (voltage, amperage, filters, targets) as well asg the
manufacturer, model and serial number.

(d) A complete description of the operations to be per-
formed. Do not include classified information unless the operations can-
not be properly described without such information.

(e) The location, by building and room number, in which
the machine is to be installed. A complete floor plan showing adjacent
areas, proposed position of the machine, the console and shielding will

be included.

(f) A complete list of radiation monitoring and other
equipment available for the proposed test program (See Section III,
paragraph 5.of this publication for further information).
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(g) The radiation rules and precautions (Sectlion III) to
be used in the proposed test plan,

(h) The signature of the division chief of the activity to
which the requesting agency or branch is assigned.

(2) The program will be approved on the basis of the available
equipment and facilities, as well as the radiation experience of the oper-
ating personnel and the responsible investigator,

(3) The requesting agency shall not begin the deacribed oper-
ations until the proposed plan has been approved and returned to the agency
by the Isotope Committee.

2. SURVEYS OF RADIATION AREAS
a, Initial Survey

(1) It will often be necessary for Radiclogical Safety per-
sonnel to survey and approve sites and areas where radioisotopes or i{onizing
radiation-producing equipment or matcrials are to be used. The purpose of
this survey {s to insure that the facilitles are adequate for the proposed
test program. This {8 particularly true of laboratories or facilities that
are not specifically designed for radiological operations., The survey will
involve checking ventilation systems, filters, hoods, survey instruments
avallable, waste disposal techniques, flooring materials, types of work
benches, shielding, accessibility by unauthorized personnel, materials used
for walls and ceilings and other pertinent matters,

(2) The initial survey wili be made by the Radiological Safety
Sectior. prior to the approval of the proposed radiological program.

b. Routine Survey

(1) After the radiologlical test program is approved and oper-
stisrs have begun, the area or laboratory will be periodically surveyed by
R:diological Safety personnel. These surveys will be made to determine
whether:

{a) Proper shielding is being used and the maximum per-
missibhle radiation dosages are not being exceeded (Section III. paragraph
2)

(b) Contamination levels 3re maintained below those speci-

’

ticd in Section I11, paragraphs 3 and 4.



(c) The work is peing conducted in accordance with this
manual and with the approved Radiological Program covering the operation.

(2) Three copies of the findings of this survey will be pre-
pared, The original and one carbon copy will be sent to the Radiation
Area Supervisor, who will sign the original and return it to the Radio-
logical Safety Section. The Area Supervisor will retain the carbon copy
for his own records. The third carbon copy will be sent to the Post
Surgeon.

c. Special Surveys

Special surveys are performed as needed during decontamination,
spills, loss of control, or accidents involving radiation as well as during
particularly hazardous radiological operations. These surveys and their
results are recorded in a log book kept by the Radiological Safety Section.
A written report of the findings of these surveys is given to the Radia-
tion Area Supervisor.

3. RADIOLOGICAL SAFETY INSTRUCTION

The Radiological Safety Section will informally instruct operational
personnel in the safety hazards and procedures for radiological operations.
This instruction is available on request to all personnel actively assigned
to radiological operations.

4. PROCUREMENT OF RADIOACTIVE MATERIAL

A proposed radiological program must be approved (see Section II, para-
graph 1) before a request for procurement approval is made.

a. The procurement of all radiocactive materials and machines
capable of producing ionizing radiation will be accomplished only with
the prior approval of the Radiological Safety Section. The materials and
equipment mentioned above fall into four general categories with regard
to procurement:

(1) Materials produced by or under the auspices of the Atomic
Energy Commission and requiring an Atomic Energy Commission "Specific
License."

(2) Materizls procurable under an Atomic Energy Commission
"General License."

(3> Other radiozctive mzterials, which include primarily
€lements in the naturally radioszctive series (rzdium, thorium, etc.).
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(4) Apparatus and equipment capable of, or containing materials
capable of, producing ionizing radiation. This includes X-ray machines,
particle accelerators, certain cathode-ray tubes, electron microscopes, and
many other devices.

b. The procurement of items in all four categories listed above
will be initiated only with prior approval of the program description as
described in Section II, 2, a. Information concerning the procedure for
the procurement of items in the above categories is available from the
Radiological Safety Section.

c. Radiological Safety Section will be notified immediately that
a shipment arriving on post contains radioactive material. Small items will
be delivered to Radiological Safety Section, Bldg. 550, and they will accom-
plish final delivery. Notify Radiological Safety Section immediately upon
receipt of larger items for clearance prior to delivery (see Section VI,
paragraph 2).

5. ISOTOPE INVENTORY AND SHIPMENT

The Radiological Safety Secticn will conduct periodic isotope inventories
for control purposes, and reserves the right to request periodic reports con-
cerning the use made of the isotopes or equipment. Each Radiation Area Super-
visor should keep accurate records of receipt, expenditure, and relocation of
radioactive materials for which he is responsible. Transfer of materials
between radiological areas is sometimes permissible, but only with prior
approval by the Radiological Safety Section. Transfer of any amount of
radioactive material to unauthorized areas is prohibited. Off-post shipment
of radiocactivc material must be cleared through the Radiological Safety
Section to assure conformance with Atomic Energy Commission, Interstate
Commerce Commission, Posta! and other shipping regulations as well as with
Rzdislogical Safety inventory requirements.

6 INACTIVATION OR AMENDMENT OF A RADIOLUGICAL PROGRAM
a. Inactivation

(1) Whenever a Radiological Program is to be discontinued or a
radiztion area is to be returned to nonradiological use, the Radiological
Safety Section will be notified in writing by the Radiation Area Supervisor.
Before any of the above actions can take place, the Radiological Safety
Scction will check the program to insure that:

{27 The area is free of all radiocactive materials and
cortzmirnants.
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(b) All radiation caution signs and labels are removed.

(c) All radioactive material that is still in the posses-
sion of the user is stored in the radiological holding area or that the
disposal of such material has been properly carried out,

(d) Film badge services are discontinued.

(e) Other pertinent radiological safety matters have
been completed.

(2) Once these matters have been completed, the Radiological
Safety Section will notify the Radiation Area Suparvisor in writing that
the area has been cleared and may be returned to nonradiological use, A
radiation area will not be considered as cleared for nonradioclogical use
until the Radiological Safety notification is received by the Radiation
Area Supervisor.

b. Amendments

Any change in procedure or personnel involved in a Radiological
Program will raquire that & written amendment to the program be submitted
to the Fort Detrick Isotope Committee for approval prior to any such change.
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III. GENERAL RULES AND PRECAUTIONS FOR USE OF RADIATION

1. 'THE NATURE OF RADIATION HAZARDS

a. Work with radiocactive materials or radiation-producing devices
can be accomplished without undue hazard to personncl provided that the
dangers are recognized and the necessary precautions understood and employed.
Basic procedures for the safe use of isotopes and radiocactive sources involve
protection against external and internal radiation. Suitable protection can
usually be provided by appropriate combinations of several factors: (a)
planning the activity to use minimal quantities of radioactive materials;

(b) maintaining proper distance between source of radiation and worker;
(c) limiting the time of exposure to radiation; (d) wutilizing adequate
shielding between source and worker; (e) handling dusty material in closed
systems; and (f) limiting the spread of contamination caused by accidents.

b. Certain basic facts are generally accepted about the biological
effects of ilonizing radiation. It is beyond the scope of this manual to
give an ‘extensive discussion of these effects, but a few of the fundamental
principles are presented to clarify the regulations and precautions that

follow.

c. The biological effects of radiation are primarily due to its
ionizing effect, which may cause injury or death to living cells. Ionizing
radiation penetrates the individual cells and the energy transferred is
high enough to cause changes in the cell physiology, to the extent that
serious injury or even death may result. Obviously, if enough of the cells
are injured or killed, serious impairment of single organs or even of total

body functions may occur,.

d. All types of cells and tissues are affected by ionizing radiation.
However, different tissues vary in radiosensitivity and in ability to recover
from radiation damage. Those tissues most affected are the blood-forming
tissues, epithelial tissues of the intestine, and the skin and the lens of
the eye. In man the early effects of exposure to ionizing radiation are
the reduction of the number of leukocytes in the blood, erythema, epilation,
inhibition of gamete formation, and capillary damage. The degree of damage
to any particular tissue, however, depends upon the type of radiation, the
method by which the tissue is exposed, and the amount of radiation absorbed.

e. 1In addition to these early effects., there are marked cumulative
-{fects and late changes. These long-term or cumulative effects have no
detectzble threshold area and, as the term implies, are cumulative over the
entire lifespan of the individual concerned. The most important of these
cumulztive effects is the genetic damage caused to the reproductive organs.



f. In the fleld of radiation safety, two basic types of radiation
hazards are recognized: external and internal., The source of an external
hazard may be an X-ray machine, an accelerator, any radioisotope, or other
material or equipment that emits gamma rays or neutrons. Alpha, proton,
deuteron, and beta particles, emitted from accelerating equipment or other
materials, are external hiazards to a varying degree that is dependent upon
their energy range and source.

g. Even though it may seldom occur that the whole body is subjected
uniformly to external radiation, it 1is, nevertheless, necessary {n the In-
terest of safety to assume that this always takes place and to regard such
an exposure as 'total body dose' rather than a "limited body dose.'" This,
however, obviously does not apply when the radiation dose received is
given to the wrist, finger or some other appendage of the body (See Section
V, paragraph 1) while the main portion of the body is shielded.

h., Internal radiation exposures occur when radioisotopes enter the
body by means of inhalation, ingestion, through an open wound or through the
pores of the skin. From the internal dose standpoint, ai&aradlgggtive 90
materials are considered a hazard, Materials such as Ra Pu®’“and Sr
are absorbed primarily into the bone, causing injury to the blood-forming
organs. Other radioisotopes may concentrate In different tissues or
organs; for example, 1131 {5 absorbed primarily by the thyroid., As in
the case of external dosage, symptoms of radioactive injury may occur in
a few days or weeks In gevere ceses or may not appear for years if small
amounts of radioisotopcs have been absorbed.

i. Therefore, it is imperative that persons engaged in laboratory
operations involving the usec of radioisotopes be aware of the tact that =zn
internal as well as an external radiation hazard may exist.

2. MAXIMUM PERMISSIBLE DOSE

a, No individual employed at the U.S. Army Biological Laboratories
shall be exposed to ionizing radiation in excess of the limits given in this
publication or in the '"Code of Federal Regulations.''r

b. The maximum permissible dose that msy be received by a redicticn

worker for a calender quarter* is given in Table I.

= "Code of Federal Regulatio-ps." Title 10, Part 20, parzzrzph 20 101
November 17, 1960.
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TABLE I. MAXIMUM PERMISSIBLZ DOSE PER CALENDAR QUARTER

Parts of the Body Exposure, Rems*

1. Whole body; head and trunk; 1-1/4
active blood-forming organs,
lens of eyes, or gonads

2. Hands and forearms, fecet 18-3/4
and ankles
3. Skin of whole body 7-1/2

c. Radiation exposures resulting from necessary medical and dental
procedures will not be included in the determination of the radiation
exposurc status of any individual except in instances where large amounts
of radiation therapy have been received (Section V, paragraph 4).

d. The maximum permissible dose of any individual less than 18
years of age, pregnant, or not working in a radiological occupation or in a
radiological area will not exceed ten per cent of the values in Table I.

c. No individual {n any unrestricted radiation area will be exposed
to {onizing radiation from radicactive material or other sources of radia-
tion in his possession at any level that, if he were continuously present in
the area, could result in his recelving a dose in excess of (a) two millirems
in any one hour, or (b) 100 millirems in any seven consecutive days.

f. A dose rate of 2.0 millirems per hour will be the maximum allow-
able in areas where radiation workers are present for forty hours per week.
In any period in which the number of hours of expcsure is less or greater
than forty, the limit specified above shall be increased or decreased
proportionately.

g. In instances where the exposure values of Table I are exceeded,
the Radiological Safety Section will investigate the overexposure immediatelyv
to ascertain the cause, The individual exposed will be restricted from all
work involving ionizing radiation until his average exposure is below the
tolerances given in Table I, and will be treated under the provisions given
in Soctien TV, paracraph 3. of this publicaticen,

* Roentgen Equivalent for Man (See Clossary).



h. To insure that maximum permissible exposure levels are not
exceeded, the Radiological Safety Section will perform routine radiation
area surveys of all radiclogical facilicles on a periodic basis. CUnder
certain circumstances, the Radiological Safety Section may require that
a Radiological Safety monitor be present during all radiological operations
(Section 11, paragraph 2).

3. MAXIMUM PERMISSIBLE CONCENTRATIONS OF RADIOISOTOPES IN THE ENVIRONMENT

a. Radioisotopes will not knowingly be released to the environment
at Fort Detrick.

b. Normally, radioactive liquids will be disposed of in containers
for liquid radioactive waste (Section VI, paragraph &4).
4, MAXIMUM PERMISSIBLE LEVELS OF RADIOACTIVE CONTAMINATION

a. The maximum permissible levels of radiocactive contamination

on hoods, bacteriological cabinets, laboratory henches, other working
surfaces, floors and other areas will not exceed the values in Table II.

TABLE II. MAXIMUM PERMISSIBLE CONTAMINATION LEVELS

f
IR o Transferable Activity Total Activity
Alpha 10 dis/min/100 cn® wiped area 300 dis/min/100 cof area
Beta-Gamma 500 dis/min/100 cm® wiped area 0.1 mrem/hr

b. The permissible levels on glassware, tongs, lead bricks, and
other laboratory equipment will be the same as those for working surfaces;
however, it is expected that, in certain instances in which such equip-
ment is to be used over again in radiological operations, contaminated
equipment will be present and is permissible as long as it is stored
separately from uncontaminated equipment, preferably in a properly marked
fume hood or bacteriological cabinet (See Section III, paragraph 8).

The glassware will be labled as being radiologically contaminated and not
to be removed from the laboratory. Table II shall apply to inner working
surfaces of fume hoods or cabinets as well as to laboratory equipment.
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¢. To insure that these levels are maintained, the Radiological
Safety Section will perform routine radiation area surveys of all radlo-
logical facilities periodically.

5. EQUIPMENT AND INSTRUMENTATION
a. Hoods

A fume hood will be used in all radiological operations in which
there is any chance of air pollution by radioisotopes, The iaside surfaces
will be constructed of stainless steel or covered with a strippable paint
for easy decontamination. The air flow into the working opening or window
will have a linear velocity of at least 100 feaet per minute and shall not
exceed 200 feet per minute. The hood should be of the Oak Ridge National
Laboratory (ORNL) type with air foils and an approved filter. The filter
will be installed as near the entrance of the hood exhaust as possible to
prevent contamination of the exhaust system.

b, Bacteriological Safety Cabinets Class I and IIL

For operations where the hazard due to air-borne radicactive
contamination is great, a bacteriological cabinet will be used, The Radio-
loglical Safety Section will determine whether a bacteriological cabinet
Class I or I1I is necessary prior to beginning operations. The cablnets
shail have a recently changed approved exhaust filter and an exhaust system
capable of maintaining a continuous negative pressure (not less than 0.5
inch water) in the cabinet. The inside surfaces must be easily decontaminated.

¢c. Filters

Each fume hood and bacteriological safety cabinet, Class I or
111, will be equipped with an exhaust filter which can effectively remove
particles of 0.3 microns or larger. The recommended filter is a [iber web
Mine Safety Appliances (MSA) ultra-air space filter or equivalent.

The filter housing will be labeled with the radiation symbol
and the notice "Radiation Hazard - Contact Radiological Safety Section
(Ext. 7167) before changing this filter."

d. Remot.: Handling Equipment

Remote handling equipment such as tongs. forceps. clamps.
mechanical arms, etc., should be available for radiclogical cperaticas.
The amount or tvpe will, of course, depend on the amount of activity and
other factors in any radiological operations. Radiocisotopes in activity
quantities larger than one or two microcuries should nct be handled with the

hands.

—— -
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e. Shielding

(1) The Radiological Safety Section will check during periodic
surveys to insure that adequate shielding is used in all radiolugical spers-
tions. The total amount of shielding material that will be necessary will
depend on the amount of activity and the type of radiation involved. In
sone instances it may be necessary to construct a "hot cell" or large
shielding barrier to meet shielding requirements. The Radiological Safaty
Office will be 2vailable for consultation on all shielding problems
encountered.

(2) Some efficient shielding materials for various types of
radiation are listed below:

Radiation Type Shielding Materials
Gamma or X-rays Lead or concrete
Beta Particles Lucite or other plastics

of low atomic number

Neutron Particles Water, paraffin or Barytes
concrete

(3) Alpha particles do not pose a serious shielding problem
inasmuch as they are effectively absorbed in a short distance by the air.

f. Working Surfaces, Floors, and Walls

(1) All working surfaces will be constructed of materials that
are nonporous and resistant to attack by solutions containing radiocactivity.
These shall be capable of decontamination with acid or base solutions and
have flush sezms or be seamless to simplify decontamination. In general,
stainless stecl, tempered glass or plastics of a strippable nature are
usually sztisfactory. Bare concrete will not be used as flooring. The
floors will be constructed with a nonporous covering such as stainless
steel, vinyl plastic tile, asphalt tile or heavy-duty linoleum with a
thick wax coating. Laboratories or other areas with wooden floors or
working surfaces will not be used for radiological operations.

{27y The walls and ceilings of radiological laboratories shculd,
whenever possible, be constructed of nonporous materials or covered with a
heavy cozting of strippable pzint or heavy-duty waterproof paper for eacy
decontaminztion.
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g. Survey and Monitoring Instruments

All radiological operations or laboratories will be equipped
with some type of radiation laboratory monitor or survey instrument to check
radiation levels and check for possible radioclogical contamination of per-
sonnel or equipment., Type or number of instruments necessary will again
depend on the radioisotope being used, its physical form, the amount of
activity involved, and other pertinent factors. The Radiological Safety
Section will be svailable for consultation on detection and instrument
problems encountered.

6. PROTECTIVE CLOTHING AND DEVICES

a, In all instances where personnel enter a radiation area where
radiological contamination exists, they will be required to wear laboratory
clothing to prevent contamination,

b, If clothing becomes radiologically contaminated, it will be
placed in a plastic bag, biologically decontaminated by treatment with
cthylene oxide, and the Radiological Safety Section will be notified for
its proper removal and treatment,

c¢. Personnel working or present in aresas or laboratories where air-
borne radiocactive contamination exists in activity levels in excess of the
values listed in Appendix B, 10 CFR 20, will be required to wear protective
respirator equipment, The type of equipment needad for different activity
levels is listed below:

Type cf Rispiratory Equipment Activity Levels
Respirators or half-face masks Greater than the values
listed in Appendix B,
10 CFR 20
Full-face masks Ten times the values
Chemox Masks listed in Appendix B,
10 CFR 20
Qutside-alr-supplied Fifty times the values
masks or equipment listed in Appendix B,
10 CFR 20
d. A1l respirater masks that have a filrer cartridee will be

supplied with MSA type H ultra-cartridges or the equivalent.




e, The Radiological Safety Office will ascertain the amouut of
air-borne radioactivity present in any area and recommend the amount and
type of protective clothing or other equipment necded for all radio-
logical operations,

f. The following equipment will be procured by the division con-
cerned for this type of operation:

(1) DProtective respiratory masks.

(2) Rubber surgeon's gloves or teamless plastic disposable
gloves.

(3) Masking tape,

'7. RADIATION AREAS

a. A radiation area shall be considered to be any room, building,
enclosure, or open area accessible to peirsonnel where radioisotopes and
other sources of ionizing radiation are used and/or stored for a period
greater than eight hours,

b. The following is a list* of types of radiation areas and the
standards to be used in determining cach typea:

(1) "Radiation Area' shall mean any area accessible to par-
sonnel in which the radiation dose rate is such that a major portion of the
body could receive in excess of five millirems per hour.

(2) MHigh Radiation Area" shall mean any area accessible to
personnel in which the radiation dose rate is such that a major portion
of the body could receive in excess of 100 millirams per hour.

(3) "Air-Borne Radiation Area' shall mean any Avea in which
the air-borne radiocactivity exceeds the limits prescribed in Appendix B,
10 CFR 20, or where concentrations, averaged over the number of hours
in any week during which individuals are present in the area, exceed
25 per cent of the amounts listed in Appendix B, 10 CFR 20.

(4) "Radioactive Material Area' shall mean any area in which
radicisotopes are present in activity levels ten times the levels that
are specified {or cach radicisctepe i Appendix €. 10 CFR 20, cr anv ten
radioisotopes listed in Appendix C, 10 CFR 26 in the activity levels
specified, or more than one hundred times the activity levels specified
for natural uranium or natural thorium, but are below the requirements

for any other type of area.

= "Code of Federal Regulations.,'" Title 10, part 20. November 17, 1960.

I
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c¢. All radiation areas will be conspicuously marked or posted with
radiation cautlon signs of the design described in Section IIT, paragraph
8, of this manual,
8. RADIATION CAUTION SIGNS AND LABELS

a, All radiation caution signs and labels shall be the conventivaai
radiation caution colors (magenta or purple on a bright yellow background)
and shall display the radiation caution symbol, the design of which 18 shown
in Figure 1.%

b. All radiation caution signs for radiation areas shall have the
radiation caution symbol and the words:

CAUTION
RADIATION AREA
DOSE RATE AT THIS POINT

IS

¢. All radiation caution signs for high radiation areas shall have
the radiation caution symbol and the words:

CAUTION
HIGH RADIATION AREA
DOSE RATE AT THIS POINT

I8

4. All radiation caution signs for air-borne radiation areas shall
have the radiation caution symbol and the words:

CAUTION
AIR-R0ORNFT RADIOQACTIVITY AREA

D0 NOT REMAIN TN THIS AREA

*# Figure l: Radiation Symbel Design and CFR Title 10, part 20
paragraph 20.203.




60°

5A

SPECIFICATIONS!

. DIMENSIONS, The standard radiation symbol
has the above ratio of dimension, A' being
any dasirable size.

2 COLOR: The standard rodiation warning sign c¢olor s,
magenta symbol and letters on yellow background,
ore specified in AR 385-30

3. ADDITIONAL INFORMATION:  The wunused portion
of the sign may be used to display furthur
warnings, such as, KEEP OUT, DANGER-
RADIOACTIVE CONTAMINATION, ETC, whenever

such warnings ore appropriate

Figure 1. Standard Radiaticn Symbel.
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e. 1In all radioactive materials areas where the radiation levels
are below the requirements listed for a radiation area, a radiation caution

sign will be used that shall have the radiation caution symbol and the words:

CAUTION
RADIOACTIVE MATERIALS

f. In addition to the preceding requirements, radiation caution
signs may display further warnings such as '"Keep Qut'; Danger, Radioactive
Contamination"; etc., whenever such warnings are appropriate. 1In all cases,
the Radiological Safety Section will be responsible for the posting of all
radiation areas.

g. Radiation caution signs or labels will be attached to all fume
hoods, bacteriological cabinets, containers and other equipment that con-
tain or are contaminated with any amount of radiocactive materials. These
signs will have the following information printed on them: (a) the radia-
tion caution symbol; (b) the words "Caution, Radicactive Materials;" (c)
the radioisotope involved, if known; (d) the type of radiation (alpha,
beta, or gama) present; (e) level of activity; (f) date of measurement;
(g) the dose rate if any; and (h) the name of the organization that placed

the tag on the equipment.

h. In addition to signs, barricades, ropes, painted lines on the
floor, etc. may be used at the discretion of the Radiation Area Supervisor
or the Radiological Safety Section whenever their use is thoughtadvisable.

i. All sealed source capsules with activity levels greater than
ten times the valves given in Appendix C, 10 CFR 20 will be plainly marked
with a radiation caution tag one by two inches bearing (a) the radiation
caution symbol; (b) the words "Caution, Radioactive Materials;" (c) the
radioisotope; (d) the amount of activity present in the container; (e)
date of measurement; and (f) '"Do Not Handle, Notify Military Authorities,
Fort Detrick, Frederick, Maryland, If Found."

j. In addition, all containers used to store radioisotopes of
activity levels in excess of fifty millicuries will be painted a bright
yellow and plainly marked in magenta or purple with a radiation caution
symbol and the words "Caution, Radiocactive Materials." The following
information will also be printed or painted on the container: (a) the
radioisotope; (b) the radiation dose rate at the surface of the containers
and at one meter from the surface of the container; and (c) the amount of
activity present in the container.
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k. It is realized that it is impracticable or impossible to tag
sources used in certain special dewvices. In cases of this nature, either
the container or the device will be tagged instead of the source.

1. Tags, signs, and labels may be procured upon request from the
Radiological Safety Section for use in radiological operations.

m. For tagging and labeling instructions for shipment and transfer
of radioisotopes, see Section VI, paragraph 2.

9. RADIATION ALARM AND CONTROL SYSTEMS

a. All high radiation areas and air-borne radioactivity areas
will be equipped to prevent unauthorized entry.

b. 1In addition, each high radiation area will be equipped with a
control device that shall either cause the radiation dose level to be
reduced below 100 millirads per hour upon entry into the area or will
energize a conspicuous visible or audible alarm signal in such a manner
that the person entering and the operational personnel are made aware of
the unauthorized entry. This requirement is unnecessary if the Ligh
radiation area is set up on a temporary basis for a period of less than
30 days.

10. DECONTAMINATION PROCEDURES FOR EQUIPMENT

a. Decontamination of laboratory and cther equipment as well as
laboratory areas is a problem of fundamental importance to all personnel
engaged in the use of radioisotopes. Constant vigilance to prevent con-
tamination or to limit its spread must be maintained at all times.

b. 1In cases where biological materials are used, the biological
decontamination or sterilization must be considered and performed before
radiological decontamination.

(1) Equipment and material should be placed in a nonporous
container for autoclaving or ethylene oxide treatment. After proper
bacteriological sterilization, initiate the radiological decontamination.

c¢. The following are suggested procedures that should be used to
decontaminate small amounts of contaminated laboratory equipment or glass-
ware. However, in the case of any radiation spill or loss of control, the
Radiological Safety Section (Ext. 7167) shall be contacted immediately.
All areas or laboratories involved in a radiation spill will be monitored
and cleared by the Radiological Safety Section before being returned
to normal usage (see Section IV),
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(1) Thorcugh washing with soap or a strong detergent, using a
minimum amount of water and wiping dry with absorbent gauze, is usually a
good starting point for decontamination of all types of equipment except
electrical. ’

(2) Should the preceding fail to reduce the activity to the
desired limits after several attempts, the following decontaminating agents

may be tried:

(a) Wood and concrete - sodium versenate, oxalic or citric
acid solutions.

(b) Stainless steel - wash with or immerse in a saturated
sodium dichromate solution containing a few milliliters of concentrated
sulfuric acid or in an agitated solution of three per cent hydroflouric
acid and 20 per cent nitric acid for one hour. Never use hydrochloric acid
on stainless steel. Electrolysis is often successful in decontaminating
alpha-contaminated stainless steel. A mixture of two or three per cent
oxalic acid or a mixture of two or three per cent sulfuric acid should be
used in this procedure.

(¢) Black iron, chrome steel alloys, concrete and other
porous materials can sometimes be decontaminated by controlled sandblasting
or grinding. This cperation will require special ventilation facilities
to prevent air-borne contamination (See Section III, paragraph 5 and 6).

(d) Electrical equipment should be disconnected, wiped
down with absorbent gauze dampened with decontamination solution, and then
sprayed with trichlorethylene or other solvents and wiped dry with absorbent

gauze.

(e) Glassware should be washed with chromic acid or nitric
2cid mixed with detergent solution and rinsed thoroughly.

(3) The amount of decontaminating solution should be kept to
the absolute minimum for all operations to prevent large amounts of liguid
waste from accumulating.

11. PERSONNEL DECONTAMINATION

a. The chief objective in personnel decontamination is to remove
the radioactivity from the body as quickly and safely as possible. First,
remove =11 contaminated clothing and monitor body to specifically locate all
contaminated skin areas. If the ccntamination is confined to a small area,
(i.e¢., hands ard forearms) decontamination may be performed in the local
leboratory area. However, if the body is generally contaminated, the person
irvolved will be dressed in expendable clothing and taken to the showers.



b. Wash contaminated areas thoroughly with soap and water. Dry
skin completely (especially in the case of alpha contamination) before
monitoring. If contamination remains, repeat process. I{ contamination
is still present after repeating this process the Post Surgeon should be

consulted.

c. Avoid prolonged use of any one method of decontamination
because skin irritation might result and thus impede the success of other
procedures as well as lead to possible absorption of contaminated material

through breaks in the skin.

12. LEAK-TESTING SEALED SOURCES

a. Sealed sources containing radioisotopes that emit beta and/or
gamma radiation will be leak-tested at least every six months by the Radio-
logical Safety Section or designated representative. Sealed sources con-
taining alpha emitters will be leak-tested every three months. The leak
tests will be made on all radioactive sealed sources with activity levels
of greater than ten times the activity levels for the radioisotopes listed
in Appendix C, 10 CFR 20.

b. The procedure used for leak-testing radioactive sealed sources
is:

(1) A piece of filter paper 4.25 centimeters in diameter is
dampened with water and rubbed over the surface of the source. If this is
not possible, the container or the area where the source has been stored
is treated in the same manner,

(2) The filter paper is then counted for the presence of radio-
active contamination, using a laboratory scaler and a beta-gamma or an alpha
detector.

(3) 1If radioactive contamination is found, the source will be
immediately impounded by Radiological Safety Section and restricted from

use.

(4) The source will be decontaminated with remote handling
equipment, if it is suspected that the radiocactive contaminant is not from
the radioisotope inside the source. The scurce will be rechecked within
a week to ten days before being returned tec the user.

c¢. In the case of sealed sources containing radium, an additicrnal
test will be mazde for possible radon leakage. This test will be performed
by placing the source in a contziner and plugging the end of the tube or
bottle with cotton. After allowing the sourze to remain in this condition
for 24 hours, the cotton plug will be removed from the bottle and counted
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for :radon daughter products using an alpha detector and laboratory scaler.
If radon daughters are found to be present, the source shall be considered
a "leaker" and impounded. ‘

13. RADIOLOGICAL SANITARY AND OTHER PRECAUTIONS

a. The following precautions should be followed in all radiological
laboratories and test areas to prevent possible personnel injury involving
ionizing radiation in addition to Biological Regulations (January 1963) for
infectious disease laboratories:

(1) Eating, drinking and smoking shall be strictly prohibited
in areas or laboratories where radioisotopes in unsealed form are used.

(2) 1In handling radioisotopes in unsealed form, rubber surgeon's
gloves or approved equivalent shall be worn.

(3) Pipetting radioisotopes by mouth or any other operations in
which possible ingestion of the material may occur is strictly prohibited.

(4) All hoods, cabinets, and working surfaces where radioiso-
topes other than sealed sources are to be used should be covered with paper,
absorbent gauze, polyethylene or some cther protective covering to help
prevent contamination to these surfaces.

(5) Llaboratory clothing (See Section 1I1, paragraph 6) shall be
worn in all radioisotope operaticns not involving sealed sources.

(6) When personnel move from an area where radioisotopes in un-
sealed form are present to a nonradiation area, or have completed operations
using radioisotopes, they shall first monitor themselves to insure that they
are not contaminated.

(7) Glassware and other equipment used in radioisotope operations
will be carefully monitored and decontaminated if necessary before being re-
turned to normal supply stocks. Excessive amounts of contaminated glassware
and equipment should never be allowed to accumulate.

(8) Care will be taken to mark and segregate all contaminated
equipment and glassware (See Section III, paragraph 8).

(9) Facilities will always be available for the safe storage of
radioisotope stock solutions and contaminated equipment (See Section II1I,

paragraph 5).



(10) Before embarking on a new operation involving radioiso-
topes, a "dry run' shall bhe performed to insure that all necessary pre-

cautions are heing taken.

(11) Survey meters in good working order shall slways be
available for work involving ionizing radiation to monitor both working
areas and personnel.

(12) Caution shall always be exercised when entering a high
radiation area. A high-range ilonization-type survey meter shall be used
to monitor the area as personnel are entering to ensure that they will
not be overexposed,

(13) Shielding will be checked by the Radiological Safety
Section prior to the beginning of an operation involving ionizing
rediation,

(14) The storage of food and cigarettes, etc., in areas or
equipment that are used for radioisotope storage is strictly prohibited,

(15) Wash hands thoroughly at the completion of any operation
fnvolving radicactive materials.

(16) High standards of hygiene and good housekeeping shall be
maintained in radiation areas at all times.

b. Any exception to the preceding precautions taken by any group
using radioisotopes or equipment producing ionizing radiation must first
be approved by the Fort Detrick Isotope Committee in writing. In addition,
the administration of any radioisotope of any activity level to any human
being for experimental purposes is strictly prohibited unless first epproved
in writing by the Surgeon General and AEC.
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1V. ACCIDENTS INVOLVING RADIATION

1. RADIATION SPILLS OR LOSS OF CONTROL

a. The following procedures shall be observed in dealing with a
radiation spill or loss of control at any facility or area at Fort Detrick.

(1) Evacuate all personnel to an area of known safety and
close all entrances into the hazard arca to pravent the entry of other
personnel.

(2) 1f air-borne radiocactive contamination is known or sus-
pected, close all portals,

(3) Inform the Radiological Safety Section (Ext, 7167) of the
accident and {ts location,

(4) Keep all personnel known or suspected of being radioactively
contaminated confined to one area to prevent furthe spread of contamination.

b, The Radiological Safety Section will immediately dispatch per-
sonnel and necessary equipment to the scene of the accident and shall perform

the following upon arrival:

(1) Ascertain that all personnel have been evacuated from the
hazard area and insure that entry into the hazard area has been restricted,

(2) Monitor all known or suspected radioactively contaminated
personnel and datermine the extent of contamination,

(3) Start personnel radiological decontamination operations
immediately (Section IV, paragraph &).

(4) Reevaluate the hazard area to insure that its limits have
been properly establisghed.

(5) Plan and supervise the decontamination of the area or the
reestablishment of safe radiation dose limits, utilizing perscnnel furnished
by the division in which the accident occurred. The actual decontamination
or other operations will be performed by these personnel.

(6) Monitor all areas where decontamination or other operations
have been completed to insure that a radiological hazard no longer exists
and clear all areas to be returned to normal usage.
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(7) The Radiological Séfety ‘Section will investigate the cause
of the accident and advise the Radiation Area Supervisor on precautions to
be taken to prevent a recurrence of such an accident,

(8) The Radiological Safety Section shall report the incident
as required by Section IV, paragraph 5 of this publication,

2, FIRES OR EXPLOSION3 INVOLVING RADI1OISOTOPES

a, When a fire or explosion occurs involving radioisotopes or an
area or laboratory at Fort Detrick in which radioisotopes are used, handled
or stored, the proper damage control office will be called and the Radio-
logical Safety Section will be notified immediately (Ext. 7167).

b. All damage control equipment and personnel will be monitored
by the Radiological Safety Section personnel before being permitted to
leave the scene of the incident if radicactive contamination is present.

c. All damage control personnel will be equipped with the necessary
dosimetric (See Section V, paragraph 1) and protective (See Saction III,
paragraph 6) equipment,

d. 1If it is known or suspected that damage control or other per-
gsonnel in the area have been radiologically contaminated or overexposed to
ionizing radiation, they will be treated under the provisions of Section
IIl, paragraph 11, Section IV, paragraph J, and Section IV, paragraph &4 of
this publication,

e, The following responsibilities will be assumed in regard to
fires or explosions involving radioisotopes:

(1) Fire Department will:

(a) Be thoroughly familiar with the location of all "High
Radiation Areas," "Air-borne Radioactivity Areas," and "Radiation Arecas,"
and be able to recognize all radiation caution signs and be able to under-
stand their meaning.

(b) Notify the Radiological Safety Section of the location
of any fire involving radioisotopes.

(c) Wear and enforce the use of dosimetric and protective
equipment by damage control personnel.

(2) Military Police and Security Guard will:

(a) Notify the Radiological Safety Section personnel =f any
radiation accident during nonduty hours,
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(b) Be thoroughly familiar with radiation caution signs and
understand their meaning.

(c) Support Radiological Safety Section in minimizing the
exposure of personnel to radiation hazards.

(3) Post Dispensary will:

(a) Be thoroughly familiar with radiation caution signs and
underatand their meaning,

(b) Wear necessary dosimetric and protectivs equipment as
instructed by Radiological Safety Section,

(¢) Observe special pracautions and procedures prescribed
by the Post Surgeon and the Surgecn General in handling radiologically {
contaminated casualties.

(4) Radiological Safety Section will:

(a) Keep tha Fire Marshal informed on the location of all
"High Radiation Areas," 'Air-borne Radicactivity Areas," and "Radiation
Areas."

(b) Furnish dosimetric and protective equipment to all ‘
damage control personnel and police as required. ”

(c¢) Keep Military Police Radio Room informed on the tele=
phone number and personnel to be notified should & fire or explosion occur ‘
during nonduty hours.

(d) Bring necessary radiation protection equipment to the
scene of the incident.

(e) Recommend patrol lines to restrict the ared from per-
sonnel entry following the incident, but only on the basis of the radiation
hazard involved.

(f) Report the incident as required by Section IV, para- )
graph 5, of this publication.

3. OVEREXPOSURE OF PERSONNEL TO IONIZING RADIATION
a. External Exposure

(1) 1In the event of a known or suspected external exposure of
any individual at Fort Detrick to ionizing radiation in excess of the maximum
permissible limits given in Section III, paragraph 2, Table I, of this
publication, or if & dosimetric device worn by any individual indicates that ‘u
he has received an overexposure, the Radiological Safety Section will be




contacted immediately (Ext. 7167), All such reports of overexposure will he
immediately investigated by the Radiological Safety Section, and a determina-
tion of the validity of the overexposure incident made.

(2) The {ndividual involved will be taken to the Post Dispen-
sary for a medical examination and a blood count. The individual will return
to the Post Dispensary for three consecutive days for a blood count and
every week thereafter for a perlod of three consecutive weeks. The indi-
vidual concerned will not he cleared by the Post Surgeon to return to work
involving fonizing radiation if his average total body exposure for a given
quarter period i{s above the maximum permissible dose shown in Section III,
paragraph 2. For example: 4if an individual receivas total body dose of 1.1
Rems for a period of one day, he will not be cleared to return during the
quarter to work involving ionizing radiation if his avevage tctal body dos-
age in the quarter (lucluding the l.l-Rem dose he received in one day) is
over lk Rema. (Note: This would require a report to AEC through channels.)

b. Internal Exposure

(1) For the purposes of this publication any ingestion, inhala-
tion, or absorption of radioisotopes will be considered an emergency polson=
ing case and will be treated as such, In the event that ar individual hag
ingested, inhaled, or absorbed any amount of radioisotopes, the Post Dispen-
sary (Exr. 4159) and the Radiological Safety Section (Ext, 7167) will be
contacted immediately. The Post Diaspensary and the Radiological Safety
Section will investigate the incident at once. Radiological emergency
ficst aid will be administered as necessary (See Section 1V, paragraph 4),
The Medical Officer in charge at the Post Dispensary will be informed of
any radiological first aid treatment that has been administered,

(2) Upon evaluation of the incident, the Radiological Safety
Section will report ali information on the expnsure to the doctor in charge.

(3) Medical examination will be made in any case in which an
internal exposure is either known or suspected, and blood couats taken for
three consecutive days following the incident and for three consecutive
weeks at weekly intervals. During this time, the individual will be utilized
elsewhere, according to his physical ability, where his work will not {n-
volve exposure to ionizing radiation.

(4) Where instances of internal exposure are indicated, arrange-
ments for bio-assay will be made (See Section V, paragraph 3) to determine
the body burden of radicisctope received.

c. Clinical Management of Overexposure

In all incidents of external and/or internal overexposure to
ionizing radiation, the Post Surgeon will be responsible for the clinical
managenent of the case,
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d. Such exposures will be reported under the provisions of Section
IV, paragraph 5.

4. RADIOLOGICAL FIRST AID

a. In the event of an internal exposure due to the entrance of
radioisotopes into the body, the following radiological first aid procedures
should be used prior to the arrival of medical personnel for the type of
exposure listed:

(1) 1Ingestion

Individuals accidentally swallowing material containing
radiocactive isctopas will be treated for poisoning to remove the maximum
amount of material as quickly as possible. It is of prime importance to
obtain immediate medical attention for the victim. Unti{l direct medical
supervision has been obtained it is recommended that vomiting be induced,
Gentle stroking or touching the throat with the finger or tongue depressor
will aid vomiting when the stomach is full of fluid., Remove individual to
the binlogically clean side of building as soon 48 possible. If an emetic
is required, give sodium chloride (table salt) 15 grama (one tablespoon)
in a glass of warm water. One to three teaspoonsful of powdared mustard
in a glass of warm water can also be used, An emetic should not be given
after polsoning by corrosive acids or caustic alkalies nor should it be
given 1f the vigctim is vomiting.

(2) Inhalation

The following is suggested if air-borne radioactive isotopes
are inhaled: Material from the nasal passages should be removed with Q-Tips.
Irrigating nasal passages by sniffling dilute salt solution (& tuaspoon of
salt in a glass of lukewarm water) up the nose will remove particles,
Gargling with dilute warm salt solution is also recommended. The use of
nasal irrigation should be avoided unless under medical supervision. Removal
of the remainder of foreign material in the respiratory tract should be
performed under the direct supervision of a qualified physician.

(3) Cuts and Punctures

Individuals cut by broken glassware or injured with hypo-
dermic needles, etc., that are contaminated with radioisotopes should wash
the wound immediately under a strong jet of water. The injured person will
immedfately contact the Pest Digpensary and Radicological Safety Section and
be considered as having an internal exposure (see Section IV paragraph ).
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(4) Skin Contamination

1f the mothod recommended in Section IIl, paragraph 11, of
this publication proves ineffective in skin decontamination, the case will
be referred to the Post Surgeon,

5. RADIOLOGICAL ACCIDENT REPORTS

a, When radicisotopes or sources of lonizing radiation are involved
in a fire, explosion, theft, loss of control, aspill, overexposure of per-
sonnel, or any other type of accident at Fort Detrick, the following agencies
will be contacted as required by regulation in the manner prescribed below.
In all instances where reports must be submitted or notification made to the
Atomic Energy Commission, tha Surgeon Genaral or any other agency, these
reports and notifications will be prepared by Radiolcgical Safety Section,

h. Radiological Safety Accident Reports

(L) 1In all instances of fire, explosion, theft, spills, loss
of control, personnel overexposure, or any other accident involving radic-
isotopes or ionizing radiation, the Radiological Safety Section shall be
notified immediately by telephone (Ext. 7167).

(2) 1In all instances in which personnel are overexposed to
ionizing radiation, a written report in triplicate will be submitted to the
Radiological Safety Section (in addition to the telephone notification)
within 24 hours after the overexposure has occurred, This report will be
prepared by the Radiation Area Supervisor named on the Radiological Test
Program involved and will contain the following:

(a) The name and location of the organization where the
overexposure occurred,

(b) The Radiological Program Number assigned to the
project.

(¢) The name of each individual who received an over-
exposure,

(d) The source of the ionizing radiation and if radioiso-
topes are involved, the element, chemical and physical form, and the activity
level.

(e) A brief resume of how the overexposure occurred.

(f) Corrective steps that will be taken to prevent a
recurrence of the incident.

P
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(g) A signed statement (in duplicate) from each individual
who received an overexposure, relating his actions prior to and after the
exposure. This statement will be filed with the individuval's exposure
record, which is kept in the Radiological Safety Section (See Section V,
paragraph 1),

c¢. Atomic Energy Commission Accident Reports¥*

When radicisotopes that are licensed by the Atomic Energy Com-
mission are involved in a fire, explosion, theft, spill, personnel over-
exposure or loss of control, the incident will be reported to the Radio-
logical Safety Section, who will notify the Atomic Energy Commission in
these instances and using the following procedures:

(1) In case of the loss or theft of licensed radioisotopes in
quantities and under circumstances such that a substantial hazard exists to
persons in unrestricted areas, the Atomic Energy Commission New York Opera-
tions Office will be contacted immediately by telephone and telegraph.*

(2) Imnediate notification by telephone and telegraph will be
made to the Manager, AEC New York Operations Office, of any incident in-
volving licensed radioisotopes that caused or threatens to cause the
following:¥w*

(a) Exposure of any individual to a radiation dose of 25
Rems or more, including radioisotopes that have been taken into the body.

(b) The release of radioisctopes in concentrations that,
if averaged over a period of 24 hours, would exceed 5000 times the values
listed in Appendix B, Table II, 10 CFR 20.

(c) A loss of one working week or more of the operation of
any facilities affected.

(d) Damage to property in excess of $100,000.

(3) The Manager of the AEC New York Operations Office will be
notified within 24 hours by telephone and telegraph of any incident involving
licensed radioisotopes that has caused or threatens to cause the following:**

(a) Exposure of any individual to a radiation dose of five
Rems or more including radiofsotopes taken into the body.

* Code of Federal Regulations Title 10, Part 20.
+x Code of Federal Regulations Title 10, Part 20, para. 20.402 and 20.403.
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(b) The release of radioiscotopes in concentrations that,
if averaged over a period of 24 hours, would exceed 500 times the values
given in Appendix B, Table I, 10 CPR 20.

(c) A loes of one day or more of operation of any facilities
affected,

(d) Damage to property in excess of §1,000.

{4) A report ghall be made to the Director, Division of
Licensing and Regulation, Atomic Energy Commission within thirgy days of
each incident involving licensed radioisotopes that has caused the following:

(a) Exposure of any individual to a radiation dose of 900
millirems or more, including radicisotopes that have been taken into the

body,

(b) The release of radioisotopes that, if averaged over a
pericd of 24 hours, would exceed the values given in Appendix B, Table 1I,
10 CFR 20. A copy of this report shall be sent tc the Manager, AEC New York

Operations Offica,
d. Surgeon General®

The Surgeon General will be notified immediately by the Radio-
logical Safety Officer by telephone and later by telegraph after it has
been determined:

(1) That a probable internal exposure has qgcutrgd I :he

avent that a very hazardous radioisotope such as u? Ca*”,
Y91, 295, caldé, Pm147 31210 Ra226, 238 233 Th226 pozio pu239 etc.,

is involved, the Preventive Nedicine Division of the Surgeon General 8
Office will be contacted immediately by telephone and telegraph.

(2) That 500 millicuries or more of any radioisotope are
involved in a fire, expl sion, theft or other loss of control.

(3) That fifty millicuries or more of any moderately hazardous
radioisotope such as Cl%, P32 Na%? §35 (136 etc., are tnvolved in a
fire, explosion, theft or other loss of control.

(4) That five millicuries or more of any very hazardous radio-
isoteope such as sr90, po2l0 239 1h226 aec,, are involved in a fire,

explosion, theft or cther lcss of controi.

* AR 40-~582, paragraph 5.
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V. DOSIMETRIC METHODS AND RECORDS

1. PHOTODOSIMETRY
a, All personnel present in any "High Radiation Area", "Air-borne
Radiation Area' or "Radiation Area" will wear a film badge during such
occupancy. In addition, all personnel engaged in the use, handling, storage,
or disposal of any amounts of beta, gamma, or neutron-emitting radioisotopes,
combinations of materials or equipment capable of emitting X-rays, or any of
the above types of radiation will be required to wear a film badge during
duch operations.
b, The following types of film badges are available upon request:
(1) Dody Badge, beta-gamma
(2) Wrist Badge, beta-gammn
(3) Ring Badge, beta-gamma
(4) Body Badge, neutron
¢, Lexington Signal Depot, Lexington, Kentucky is responsible for
the development and evaluation of photodosimetric film as well as for
supplying both the £ilm packet and the film holder.
(1) Beta-Camma Film Badges
The film components used in the Dupont beta-gamma £ilm
packet are 550 and 1290. The components are sealed in a light-tight packet
and inserted in a plastic film holder with a "window" and threc gamma filters.
The gamma filters consist of:
(a) 0.040 inch of aluminum
(b) 0.040 inch of copper
(c) 0.30 inck of cadmium and 0.010 inch of tungsten

The beta-gamma film packet sensitivity is given in Table I1I.




41

TABLE I11. BETA-GAMMA FILM PACKET SENSITIVITY

Ener Lowest Readable D
Type of Radiation Knsz' millirem: oae,
Gamma or X-ray 100 or less 2
Gamma or X-ray 100 to 200 10
Gamma or X-ray 200 or above 20
Beta 300 or above 40

* Kev = Kilo electron volt (see Glossary).

The maximum useful range of the film packet for beta, gamma
or X-ray radiation {s 1,000 rem,

(2) Neutron Film Badges

(a) The Kodak, Type B, neutron film packet is used for
nautron detection. The packet is essentially energy-independent over a
range from 0,5 to 14 Mev (million electron volt; see Glossary), The packet
contains a paper radiator and a thin aluminum shield and is placed in a
plastic f£ilm holder. Tha £ilm is evaluated by counting the proton recoil
tracks, using & dark field illumination and a 900X magnification and permits
reliable readings for dose rates of 100 millirems or greater.

d. Film badges are issued to all personnel working with radioiso-
topes. The £ilm badges are issued to the individual through the Radiation
Area Supervisor.

¢. Film badges for visitcors may ba obtained from the Radiclogical
Safety Section when necessary., The Radiation Area Supervisor will be respon-
sible for supplying the names and organjization of visitors to Radiological
Safety Section, who will record the radiation exposures as required by
regulation.

f£. All film badges are changed three times each quarter (two 4-week
periods and one 5-week period).

b. Radiological Safety Section will:

(1) Issue film badges and film badge holders to the Radiaticn
Area Supervisors.

(2) Maintain radiation exposure records for each employee as
required by AEC.
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2. ION CHAMBER DOSIMETRY

a, 1If persons will be praesent in areas where radiation dose rate
is such that a whole-body exposure of 10 millirem or greater could be re-
celved in any one hour, they will be required to wear ion chamber dosimeters,
as well as cther dosimeters, while in such areas,

b. All jon chamber dosimetric readings will be repcrted to the
Rediological Safety Section and will be recorded with film badge readings.

¢, The following types of ion chamber dosimeters are available
upon request from the Radiological Safety Section:

Dogsimeter Type Range
Non-self-reading, gamma 0 to 200 milliroentgens

(limited number)

3. BIO-ASSAY

a. A physical examination will be made in any case in which an in-
ternal or external exposure to ifonizing radiation in excess of the maximun
permissible dose is either known or suspected and blood counts taken for
threa consecutive days following the {ncident and for three weeks at weekly
intervals. During this time, the individual will be removed from his
occupation and placed under the care of a qualified physician, In all
instances of this nature, medical care will be given as soon as possible.
The clinical management of all radiation exposure cases will be tha respon-
sibility of the Post Surgeon.

b. Where there is a known or suspected internal exposure of any
individual to radioactive material, a 24-hour urine sample will immediately
be initiated {n accordance with AR 40-582.

c¢. The individual and the urine samples will be transported to
Walter Reed Army Medical Center, Washington, D. C., where all necessary bio-
assay operations will be performed.

d. A report of the findings of the blo-assay will be sent to the
Post Dispensary and a copy of the report will be filed in the personnel
exposure records kept in the Radiological Safety Section (See Section V,
pzragraph 5).

e. Any such exposure will be reported under the provisions of
Section 1V, paragraph 5, of this manual.
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f. Any individual receiving or having a body burden of radioiso-
topes in excess of the limits listed in National Bureau of Standards Hand-
book No. 69 "Maximum Permissible Body Burdens and Maximum Permissible
Concentrations of Radionuclides in Air and in Water for Occupational Ex-
posure'" will be removed from an occupation or employment in a radiation
area at the recommendation of the Poast Surgeon.

4, RADIATION PHYSICAL EXAMINATIONS
a. Initial Physical Examination

(1) Bach individual placed on film badge service will be
xequired to take a pre-employment radiation physical examination at the
Post Dispensary. The pra-employment physical will consist of the
following:

(a) Examination of the skin for exposed wounds, ulceratinns,
or any pre-cancerous condition,

(b) Complete blood count,

(¢c) Urinalysis and bio-assay for all individuals who
have previously been engaged in the handling of plutonium, uranium, radium,
other radicactive rare earths, or hazardous materials that have not been
hermetically sealed.

(d) Repeat of the complete blood count within 30 days to
establish a normal base line if required by Medical Officer.

(e) Chest X-ray. The Post Dispensary 8hould exempt all
individuals on whom & routine chest X-ray has been taken during the past
year.

(2) Any of the following findings will disqualify an individual
for a radiation occupation or for employment in a radiation area unless
exempted by the Post Surgeon:

(a) The presence of exposed wounds, ulcerations, or pre-
cancerous conditions of the skin.

(b) Total white blood count of less than 5,000 or above
10.000.

(¢) Persistently abnormal leukocyte differential count.

(d) Total red blood count below 3.5 million or above 6.5
million.
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(e) Any evidence of previous radiation injury (See Section
V, paragraph 5) that is considered disqualifying by the Pust Surgeon.

(£) A body burden of radioisotopes in excess of 50 per
cent of the amounts specified in paragraph 2.

(g) Any evidence of a chronic or infectious condition of
the respiratory tract,

(h) Any evidence of prolonged or continuing radiation
therapy treatments.,

b, Terminakion Physical Examinations

A termination physical examination will be given all personnel
receiving film badge service upon transfer of duty from Fort Detrick or
inactivation from the service, The examinations will be identical to the
initial examination.

5. DOSIMETRY RECORD SYSTEMS

a. The Radiological Safety Office will maintain a file of radiation
exposure records (DD Form 1141) and of the recommendations of radiation
medical examinations. These records will be used as an inspection check of

operations.

b. The Post Surgeon will keep the medical records pertaining to
individuals that are required by AEC regulations. In addition, exposure
records will be maintained by the Post Surgeon of all personnel currently
receiving any type of £1ilm badge service at Port Detrick, which will 1list
exposures for a period of ten years under the provisions of AR 40-431 on
DD Form 1141.

c. Film badge exposure results are taken from LSD SC 826, which is
forwarded to the Radiological Safety Section from lexington Signal Depot,
Lexington, Kentucky, where the photodosimetric film is processed. A copy
of the LSD SC 826 results will be sent to the Post Surgeon by the Radio-
logical Safety Section. The films and reports are sent to and from the
Depot by air mail.

d. In the event that a photodosimetric £ilm indicates an over-
exposure, the Lexington Signal Depot will notify the Radiological Safety
Section by telephone or TWX, according te the severity cf expesure. The
Radiological Safety Section will notify the Post Surgeon immediately upon
receipt of communication.
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eé. In instancas where an overexposure is known or suspected, the
photodosimetric film is scnt immcdiately by air mail to Lexington Signal
Depot. The results can usually be ohtained within a period of 72 to 96

hours from time of shipment.
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VI. TRANSFER, SHIPMENT, STORAGE AND DISPOSAL OF RADIOACTIVE MATERIALS

1. TRANSFER OF RADIOISOTOPES

a. The transfer of radioisotopes from one radiation area or build-
ing to another will require that the material be monitored by the Radio-
logical Safety Section prior to the transfer., In addition, a Report of the
receipt or tranafer of radiocactive material will be completed in triplicate.
All copies of the form will bear the signature of the individual recaiving
the radioisotope. The original copy will be sent to the Radiological
Safaty Section immediately after the transfer has bLeen parformed.

b. 1f the transfer of radiolsotopes is to involve activity levels
of more than 100 millicuries or more than 10 millicuries in unsealed form,
the transfer will be performed with the assistance of Radiological Safety
Section.

c. If a transfer of responsibility for any radioimotope is made
from one Radiation Area Supervisor to another, the report will be submitted
to the Radiological Safety Section.

d. The transfer within the limits of Fort Detrick of radioisotopes
not packaged to meet ICC specifications or considered hazardous by the
Radiolcgical Safety Section will be escorted by the Radiological Safety
Section,

e. Radiological material shall be transferred only to those persons
having a valid radiological program to cover tha material,

2, RADIOISOTOPE SHIPMENTS TO AND FROM FORT DETRICK

a. Receipts

(1) All receipts of radioisotopes or radicactive material con-
signed to Fort Detrick will be delivered to the Radiological Safety Section
(Bldg. 550). Shipments will be opened by Radiological Safety Section, who
will monitor such shipments prior to delivery to the division or branch
that requested the material.

(2) 1In addition, all vehicles carrying radicactive materials
into Fort Detrick will be cleared by Radiological Safety Section before
leaving,
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(1) Any shipment of radioisotopes from Fort Detrick will be
monitored during packaging and prior to shipment by Radiological Safety

A written deecription of the material packaged will he prepared

in triplicate by the division shipping the material and signed by the
radiation area supervisor or his authorized representative. This letter
of description will be in addition to shipping forms required.

s w

(2) 1In addition to monitoring the shipment, the Radiological
Safety Saection will check all radioisotope shipments ro insure that they

meet the requirements of Interstate Commerce Commission and the Atomic

Energy Commission Regulations.

Table IV lists the maximum external dese

level that is permissible for various types and mixztures of radiolsotopes

to be transported beyond the limits of Fort Detrick.

TABLE 1V,

MAXIMUM EXTERNAL RADIATION LEVELS FOR RADIOISOTOPE SHIPMENTS

Group
(1cC)

Type of Radiation

Maximum Permissible
Radiation

1

11

111

Radiocactive materials that emit gamma
rays only or both gamma and electri-
cally charged corpuscular rays

Radicactive materials that emit
neutrons and either or both types
of radiation characteristic of
Group 1 materials

Radicactive materials that emit
electrically charged corpuscular
rays only; i.e., alpha, heta, etc.,
shielded so that the gamma or X-ray
radiation does not exceed the
maximum permissible radiation

200 mr/hr at surface
of the package and
10 mr/hr at one
meter

200 mrem/hr at the
surface of the pack-
age or 10 mrem/hr
at one meter

10 mr/24 hr at the
surface of the pack-
age

* Agent T.C. Gearge's Tariff No, 13 (ICC Regulations) paragraph 73.391
through 73,396 inclusive.
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(3) All packages of radioactive material to he shipped beyond
the limits of Fort Datrick will be smear-tested by the Radiological Safety
Section prior to shipment., The maximum permissible limits of radioactive
contamination will not exceed those preacribed in Section 11I, paragraph 3,
Table I1I, of this manual. All radiocactive materials, except hermetically
scalod sources, will be shipped in assentially airtight and watertight con-
tainers to prevent possible leakage during shipment.

c. HEascort of Off-Poat Shipments

1f it 48 imposaible or i{mpracticable to package radioactive
materials in such a way that they meet the specifications of the Interstate
Commerce Commission and/or the Atomic Energy Commission, it is required
that these shipments be escorted by thea Chemical Corps Technical Escort
Unit (Edgewood Arsenal, Md.). In addition, the Radiation Area Supervisor
will request a waiver from the regulations from the Radiological Safety
Section.

3. STORAGE OF RADIOISOTIOPES

a, Storage facilities for radioisotopes must be provided by the
using division or branch. Radiocactive material will be stored in compliance
to CFR Title 10, part 20, paragraph 20,207,

b, The Radiological Safety Section has a limited storage capability
for radicactive materials.,

4, LOCAL DISPOSAL OF RADICACTIVE MATERIALS

a. The disposal of radioactive materials at Port Detrick will be
performed by the use of radiological waste containers or by decay wherever
possible,

b. Radiological waste containers are available in two types:

(1) Liquid radiological waste containers will be Pyrex glass
bottles (carboys) of five-gallon capacity. This container will be marked
with a radiation caution symbol (Szction J1I, paragraph 8, Figure 1) and
the words "Caution, Radioactive Waste."

(2) Solid radiolcgical waste containers will be metal GI cans
in good condition with no leaks and equipped with a me¢tal lid. The drums
and 1ids shall be tagged with the radiation caution symbol and the words
"Caution, Radioactive Waste.™
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c. Radiological waste containers can be obtained from Radiological
Safety Section, Ext, 7167,

d. All radiological waste containers, when £illed, will be removed
and replaced with empty containers by Radiological Safety Section upon
request of the responsible investigator, the Radiation Area Supervisor, or
their representative,

e. Radiological waste from biologically contaminated areas will be
properly sterilized before removal to the clean area by the user.

f. All containers will be tagged by the using agency, The infor-
mation on the tag will include the radioisotope or radioisotopes with which
the waste i8 contaminated, if known. If the radioisotope is unknown, the
type of radiation being cmitted will be given.

g. Care shall be taken to insure that only liquid waste is placed
in the liquid radiclogical waste containers. Solid material will not be
placed in the liquid containers at any time,

h. Animal cadavers containing any amount of radioactive matariala
will be disposed of by Radiclogical Safety Section. Animal cadavers shall
be sealed in polyethylene and placed in solid radiological waste containers.

i. Disposal of radioisotopes by storage until the material has
decayed for short half-11ife radioisotopes will not be performed by the user
unless approved by the Radiological Safety Section in writing.

5. ULTIMATE DISPOSAL OF RADICACTIVE MATERIALS
The ultimate disposal of radioisotopes and radiocactive waste

material at Fort Detrick will be performed under the provisions of AR 755~
380.
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APPENDIX A
SAMPLE DISPOSITION FORM AND ENDORSEMENTS: RADRIOLOGICAL PROGRAM APPROVAL

File Symbol SUBJECT: Request for Approval of Use of Radioisctopes

THRU: Radiological Safety Section FROM: Ch,, A. Div, DATE: COMMENT 1
Industrial Health and Safety Diviaion

TO: Fort Detrick lsotope Committee

The following radiological program is submitted for your appiuval and
comment

a. ABC Branch wishes to use $3° for the purpose of studying complex
chemical fractions,

b. The amount of 835 to be used is 1 mc in the form of sulfide in
Ba(OH)z solution with a concentration of 0.l mc/ml.

c. One milliliter of the solution will be mechanically placed on a
planchet and evaporated to dryness with an infrared lamp,

d. This work will take place in Building 1822, Room 240, using a
Class I bacteriological cabinet for the entire operation.

@. Personnel participating in this operation will wear laboratory
whites, surgeon's gloves, and film badges.

f. Two GM survey instruments and smear tests counted in a gas propor-
tional counter will be used to insure that no contamination of the labora-
tory area or operational personnel has occurred.

g. All pertinent rules and precautions given in the Fort Detrick
"Radiological Safety Manual" will be observed.

h. Radiological Safety Section will be notified at least one day
prior to commencement of the radiological operations.

Radiation Area Supervisor: Dr. E. R. Jones
Responsible Investigator: Mr. O. R. Smith
Operational Personnel: J. R. Lynch

Dr. Emory M. Johnson
Chief, A Division

SAMPLE




54

SAMPLE
File Symbol
(Date)
SUBJECT: Request for Approval of Use of Radioisotopes
TO: Chairman, Fort Detrick FROM: Radiological Safety Section DATE: COMMERT 2
Isotope Committee Safety Division

The subject radiological program has been reviewed, facilities inspected, and
approval is recommended. Suggested program number 843,

CHARLES A, GLICK
Chief, Radiological Safety Section

File Symhol

(Date)
TO: Ch., A Division T[ROM: Fort Detrick DATE: COMMENT 3 .

Isotope Committee

The subject program is designated Radiological Program number 843 and is
approved as written.

DR. JOHN B, BATEMAN
Chairman, Fort Detrick Isotope Committce .

SAMPLE .




55

GLOSSARY

Accelerator.

A machine or device that imparts kinetic energy to charged particles
such as electrons, protons, deuterons, and helium ions.

Alpha Particle (a).

A helium nucleus, consisting of two protons and two neutrons, possessing
a double positive charge of 9.5 x 107 esu and & mass of 4.00276 amu.

Arca (Restricted).

Any laboratory, test field, building, or other location accessible to
personnel into which entry i{s controlled.

Area (Unrestricted).

Any field, laboratory, building, or other locaticn into which entry of
personnel is not controlled or any area used for residential quarters.

Area (Radiation).

See Section II1I, Paragraph 17 of this manual,

Atomic mass unit (amu).

One-sixteenth of the mass of one neutral atom of oxygen-16 equivalent
to 0.999728 atomic weight units.

Bera Particle (B).

A charged particle emitted from the nucleus of an atom having a charge
of 4.8 x 107°° esu, which may be either positive or negative, and a mass of
0.000548 amu.

Bio-assay.

The clinical evaluation of a radiation exposure to determine the
radiation dose received by an individual.

By-product.

"Any radioactive material or radioisotopes (except special nuclear or
source material) yielded in or made radiocactive by exposure to radiation
incident to the process of producing or utilizing special nuclear material.''*

* Code of Federal Regulations, Title 10, Chapter I, Part 20.
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Corpuscular Radiation,

The radiation that is made up of particles having a measurable mass
such as alpha and beta particles and neutron.

Curie,

The quantity of a radioisotope raequired to give 3.7 x 10*° disintegra-
tions per second,

Daughter (Decay) Product.

An isotope resulting from the decay of an isotops with an unstable
nucleus. It is formed either directly or as a result of successive trans~
formations in the particular radicactive series. A decay product may be
either a radioactive or a astable isotope.

Deuterons (Ha ).

The nucleus of a heavy isotope of hydrogen containing one proten and
one neutron, which has a positive charge of 4,8 x 10°'° esu and a mass of
2.01418 amu,

Dorimeter. .

An instrument usad to detact and measure an accumulated dose of radia-
tion. The term in common usage means a pencil-sized ionization chamber
used in personnel monitoring.

Epilation.

The temporary or permanent loss of the hair,

Erythema.

Reddening of the skin, primarily caused by dilation of the small blood
vessels and other tissue damage.

Electron Volt (ev). .

A unit of energy acquired by a charged particle carrying a unit elec-
tronic charge when it passes through a potential of one volt in a vacuum.
1t is equivalent to 1.602 x 1072 erg.

Electrostatic unit of charge (esu).

That quantity of electric charge which, when placed in vacuum one centi-
meter distant from an equal and like charge, will repel it with a force of
one dyne (also termed statcoulomb).




Gametea.

A mature germ cell or reproductive cell such as an ovum or
spermatozoon.

Gamma_Ray (n .

A short-wave-length electomagna:éc radiafion of nuclear origin with a
range of wave lengths from about 10°° to 10°'? centimeter,

Geiger-Mueller (G-M) Tube.

A gas-filled tube that 1is operated at sufficiently high voltage to
produce avalanche ionization; used in the detection of radiation.

Geiger~-Mueller (G-M) Counter.

A radiation detection instrument that uses a Gajger-Mueller tube and
an associated alactonic circuit to determine the number of incidancs of
radiation on the tube,

Half-Life.

The amount of time necessary for any particular radioisotope to decay
to 50 per cent of its original activity level.

Health Physics.

A term for the .branch of radiological science that deals with the
protection of individuals from the harmful effects of ionizing radiation.

"Hot" Cell.

An inclosed area, usually equipped with heavy shielding and remote
handling equipment, that {s used for operations involving radioactive
materials having high activity levels.

Ionizing Radiation.

Any electromagnetic or corpuscular radiation capable of producing ion
directly or indirectly, in the material through which it passes.

Kilo Electron Volt (Kev).

One thousand electron volts.

57
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Leak Test.

A term applied to the testing of sealed sources of radiocactive material
to assure that none of the material is escapning into the environment (See
Section 111, paragraph 12, of this manual).

Leukocytes.

The white blood cells or corpuscles,

Licensed Radioisotopes (Or Materials).

For the purposes of this manual, the term will refer to radioisotopes
that are licensed and controlled by the U.5. Atomic Energy Commission and
shall include by-product materials, special nuclear materials, and soutce
materials,

Loss of Control.

When radioisotopes possessed by any user can no longer be controlled or
contained by that user.

Maximum Permissible Dose (MPD),.

A dose or exposure to lonizing radiation that is not expected to cause
detectable bodily harm to an individual for any given period of time, in
view of the available knowledge in this field,

Maximum Permisgible Exposure.
See Maximum Permissible Dose,

Microcurie (uc).

One-millg?nth of a curie, or the quantity of a radioisotope required to
give 3.7 x 100 disintegrations per second.

Micro~microcurie (also called picocurie c).

1 x 100*2 curie or the quantity of a radioisotope required to give
3.7 x 10°% disintegrations per second.

Millicurie (mc).

0ne-thousand}h of a curie, or the quantity of a radioisotope required
to give 3.7 x 10 disintegrations per second.




59

Million Electron Volt (Mev).

One million electron volts.

Millirem (mrem).

One thousandth of a rem.

Milliroentgen (mr).
One one-thousandth of a roentgen.
Natural Background.
See Radiation Background,
The number of neutrons per unit time that traverse a sphere of unit

cross-sectional area centered about the point of interest. The term is
usually expressed in neutrons per squarc centimeter per second (n/cu’® / sec).

Neutron Particles (n).

An elementary nuclear particle with a mass of 1.00898 atomic mass units
that is electrically neutral:

Fast Neutrons.

Neutrons with energy ranges between 10 kev and 10 mev,
Intermediate Neutrons.
Neutrons with energy ranges between 0.5 ev to 10 kev.

Thermal Neutrons.

Heutrons in thermal equilibrium with their surroundings and those that,
for the purposes of this manual, shall be considered to be in the energy
range between0.5 av and 0.025 ev.

Picocurie (pc).

See Micro-microcurie.

Proton Particle (H‘).

An elementary nuglear particle with a mass of 1.00759 amu and a positive
charge of 4.8 x 107%° esu,
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Radiation.

The propagation of energy through space or a material medium in the
form of either electromagnetic waves or corpuscular emission. For the
purposes of this manual the term shall mean alpha particles, beta particles,
gamma rays, X-rays, neutrons, high-speed protone and other atomic particles,
but not sound waves, radio waves, visible, infrared, or ultraviolet light

waves,

Radiation Background.

Radiation detected by radiation detection instruments arising from
cosmic rays, natural radioactivity in the area, or radivactive fallout, 1In
general, radiation arising from sources other than those under consideration,
This value is not a constant and varies with each instrument and location,

Radiation Dose.

The radiation delivered tov a specific area or volume or to the human
body, It is usually measured by the amount of energy imparted by ionizing
radiation per unit mass at the area or location of interest.

Radiation Dose Rate.

The radiation dose per unit time,

Radioactive Material,

Materials or mixtures of materials that contain unstable atomic nuclei
that undergo spontaneous disintegration in which energy is liberated in the
form of one or more types of radiation such as alpha particles, beta
particles, gamma rays, etc,

Radioactive Decay.

The disintegration of the unstable atomic nucleus by spontaneous
emission of radiation, generally resulting in the formation of new isotopes.
The rate of radioactive decay is usually expressed in terms of half-life,

Radioactive Contamination.

The disposition of radioisotopes or radiocactive materials in any place
or on any materials that may constitute a hazard to personnel.

Radiological Spill.

The accidental release of radioisotopes or radicactive materials in any
place where they are nct desired or where they may constitute 3 personnel

hezerd.
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Radioisotope.

A species of atom for a given chemical element, It is characterized
by an unstable nucleus that undergoes spontanaous disintegration, re-
leasing energy in the form of electromagnetic and/or corpuscular radiation,
It {s usually denoted by the particular chemical element symbol and its
atomic weight.

Roentgen (r).

The quantity of X- or gamma radiation such that the associated
corpuscular cmission per 0,001293 gram of air produces one esu of ion
pairs,

Roentgen Equivalent Man (rem).

The quantity of any type of lonizing radiation that produces, in man,
an effect equivalent to one roantgen of X- or gamma radiation.

Scintillation Counter.

The combination of a phosphor, a photomultiplier tube, Aand the associated

electronic circuits for counting light emiassions producad i{n the phosphor by
incident radiation.

Sealed Source.
Any radioactive material or radioisotope that is incased in, and is to

be used in, a container constructed in such a manner as to prevent the
leakage of the radiocactive material or radioisotope outside the container.

Smear Test.

The detection of removable radioactive materials or radioisotopes. It
is performed by rubbing a small plece of filter paper over approximately
100 centimeters® of the surface of some item or area and then counting the
paper in a radiation counter. This test is of a qualitative nature only,

Source Material.

All materials except fissionable material that contain by weight 0.05
per cent or more of uranium, thorium, or a combination thereof, as deter-
mined by the U.S. Atomic Energy Commission.
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Special Nuclear Material.

All radicactive materia%s, 1nc%gding plutonium, uranium=233, uranium
enriched in radioisotops 233 or U 5, which are determined as special
nuclear materials by the U.S, Atomic Energy Commission.

Survey Instrument.

A device used for the detection of radiation or for measuring a
radiation fiald to determine the dose rate within an area.

Total Activity.

The sum of transferable activity and that radiocactive contamination
that cannot be recovered from an area by smear tests,

Transferable Activity.

Radicactive contaminatica that may be recovered from an area by smear
tests,

24~Hour Urine Sampla,
All the urine voided by an individual in a period of 24 hours.

Unsealed Materials.

Radiocactive materials or radioisotopes that are not considared to be
sealed sources or sealed sources that are leaking.

User,

An individusl, agency, or organization that uses, handles, possesses, or
stores any amount of radioactive material or radioisotopes.

Wave Radiation.

Electromagnetic radiation that is transmitted through a given medium
in wave form. In this manual the term will refer to X- or gamma radiation

only.
Wipe Test.

Se= smear test.

X-Rays.

Penetrating electromagnetic radiations having wavelengths shorter than

50 Augstrom units and usually longer than gamma radiation. X-rays are usually

produced by bombarding a metallic target with fast electrons in a vacuum.

.\




PART 20—STANDARDS FOR PROTECTION AGAINST RADIATION

Statenient of constderations.  In Jane-
unmy 1887 the Commission lssued the
repulations {n this part to estiblish
standards for protection of licenscen,
thelr employees and the peneral publle
agninab rodintion havards nrisinge out of
the posacssion or use of speelni nhucleny,
source or byproduct materinl under o
lloetire Insued by AFC. ‘These reiulne
tiona  among other thinps, preseribe
limitationa which govern exposure of
versonnel to radintion and concentrae
tions of radionctive materinl, concens
trations of rndionctive materinl which
may be discharged into alr or water, dise
posal of radionctive wastes: and limits
on levels of vadintion outside of re-
stricted nrena.

The stasulnrds estnblished In thie regue
Intion were based on thoae published by
the Nntlonal Committec on Indintion
Brotection in Handbook 81, 'Maximum
Pormissible Amounts of Radloisotopes in
the Human Body and Maatinumn Ferinise
rible Concentrations i Alr and Water"”
and Handbook 80, “Pormissible Dose
{from Externa’ SBourees of Ionizing Radi-
ntions.”

As noted by the Comumission in its
statement published with Part 20 in the
Froenat. Reoister (22 F.R. 548, January
29, 1087), “The National Committee on
Radiation Protectlon han under review
recommendntions to limit cumulative
exposures over periods of years. The
Commisaion ja giving consideration to
appropriate amendments to its reguine
tions to deal with thia cumulative ex-
posure problem.”

In January 19587, the NCRP issucd a
preliminary statement containing recs
ommendations with respect to the max!-
mum permalssible accumulated doze for
oecupationa) radiation exposures, as well
as for exposurcs of the nopulation.
These recommendations hiave since heen
revised and re-issued as an addendum to
National Bureau of 8tandards Handbook
89, dated April 18, §058. A compicte
revision by the NCRP of National Burean
of tandards Handbook 52 on "Maximum
Permissible Amounts of Radjoisotopes in
the Human Bedy and Maximum Per.
missibte  Coneontrations  in Alr and
Water” was pubiished in JJune 1939 in a
new NBS Handbock 69, These changes
were announced by the National Bureau
of Standards on Apri} 23. 1958.

On May 2. 1938. the Commission pub-
lished in the FEDERAL REGISTER proposed
amendments desizned to bring the Com-
mission's radiation protecticn standards
into record with there most recent rec-
cmmendations by the NCRP. Many
comments and sugrestions have been re-
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celved in response to the nolice of pros-
pased  rule making. Ehey hive been
Lken e conslderstion i preperation
of Lhe minendient kel forth belnw,

quires & dotermination of the magnitude
ol provious expnsurcs,  8uch a determi-
natlon in manhy situations may be exe
ummly and unnccessnrily burdensome,

On May 13, 1060, tho Prosident np-
proved cortnin reecommendations which
had been mudo to him by the Fedora)
Rudiution Council for the guidunce of
neeneles i the executive hrineh of the
Qovernment.  The nhumerical  valuos
contnined therein are substantially the
same ns the corresponding valuns regs
ommended by the NCIP in Handhook 69
(revised) nnd thoso incorporated in the
following amondments.

The limita un exposure to radiation and
concentrations of rendionclive material
pstablishied 1n the following amendmonts
are bnsed upon avalinble information
congerniny the blologlenl effects of oxe
porure to radiation from external sourcey
and from concentrationa of radlonctive
matevial in air and water. ‘The Commis.
alon beliovea that thoso 1imits established
tn the tollowing amendments provida an
appropriate regulatory hausia for protec.
tion of the health and safety of em-
ployees and the public without Impoaini
undu¢ burdens upon licensed uscrs of
radiorctive material.

Recommended  limits on  exposure,
bascd upon extensive seientific and tech-
nical investigation and upon years of
experience with the practical problems
of radiation protection, represent 8 con-
wensus as to the measures generally de-
sirable to provide sppropriate degrees
of safety in the sltuations to which
these measures apply. While the nue
merienl values for exposurs limits es-
tablished in this regulation provide a
conservative standard of safety, the nae.
ture of the problem is such that lower
exposure limits would be used if consid-
ered practical. At the same time, if
there were sufficient reason, the use of
considerably higher exposure limits in
this regulation wouid not have been con.
sidered to result in excessive hazards.

The Commissionl recognizes that guides
and recommendations based upon these
conciderations cannot be converted into
regulstions without loss of flexibility In
applving the recommendations to indi.
vidual situations It is, however, the
poliey of the Commission t5 minimize
this loss of flexibility both in the formu.
lation of its regulations and in thetr
administration to the greatest extent
compatible with the nature of the prodb-
lem and with good regulatory practice.

Literal application of the NCRP and
Federal Radiaticn Council (FRC)Y stand-
ards to individuals who have had prior
occupational exposure to radiation re-

fuently, records of provious axposuran
wul he unavailable or avaliablo only st
great inconvenlence and expense.
maby eases proviouy occupationsl expos
sures to sources of lonizing radiation
bevond the Commission's jurisdiction
will not have heen recorded, Hence, in
formulating the following amendments
it hus appearcd dosirable 10 permit cone
tinued oxposure to the low Jovels of
radintion speoified In parsgraph (s) of
§ 40.101 without regard to previoua ocous
putional exposure. The limits estabe
lished In paragraph fa; of § 30,101 would
permit  ocupationnl exposute to the
whole body, gonads and blood-forming
orgniis ovEr A period of & year not ex.
ceeding cne-third the annual exposure
to radintion previously permitted under
the existing Part 20 regulations. Thia
rale curresponds alio to the average af
nuul exposure whigh may be acoumue
lated under the NCRP and FRC recoms
mendation= It 18 believed likely that a
wood many licensees will prefer to Ilmit
tho ocoupational exposure of their em«
ployeea to this lovel rather than une
dertake tho burden and expense of
determining individual previously aceus
mulated oxposures from past records.

In xny case whers a licenses desires
to take advantage of any additional ex-
posure (3 rems per quarter whole bod.
exposure) under the NCRP and mé
recommendations, the licensee may do
80 pursuant to parsgraph (b) of § 20.101
of the amendments.

One of the problems considered in
connection with the amendments cone
cernis persons who for any reason might
receive an expoaure to radiation or con-
centrations of radioactive material in
exeess of the established limits. Such
exposures would, of course, be contrary
to the Commission's regulations and
might in appropriate cases be made the
subject of appropriate proceedings
against the licensee by the Commission.
Rigid application of the “limjts” on ex-
posure might, in some cases, lead to
unwarranted removal of the individual
from employment (nvolving radiation
exposure and consequent periods of un-
employment. The regulation, however,
doc¢s not adopt such an approach, The
additional risk to an individusl as the
result of further radiation exposure
within the limite prescribed in the
amendments is believed to be sufficiently
small that. except !n rare situations,
removal from employment after an ac.
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oldental over-exposure would not he
wnrranted.  Under the amendments, 1i-
censees will be required to notify the
individual, a8 well as the Commission,
of any exposure to radiation above the
limita estnblished, It should be noted
that where an individunl recejves radia-
tion oxposure in excess of tho limits
preseribed for any calendar perjod (cal-
endar quarter In tho enge of exposure to
radiation, week in the cnse of exposure
to radionotive material), he must bo re-
moved {rom further expoaure during the
remainder of the applicable perlod. The
regulntions require that n detormining
tho accumulated dose of any Individus)
under parngrapn () of §20.101, previe
ous over-exposuras must b inoluded,
The amendments imeludo n compro=
henslve revision of tho vnlues speeified
in Appendix B, “Coneenirations in Alr
and Wator above Naturn] Backpround.”
‘Tho values spraifled In Lhose tables ure
the concentrations to which leonrees
mMAY 0Xpose Pporsons In restrioted nrens, or

and oxternal radlation, and means for
calculating “combined” exposures, are
not sufficlently well developed for this
{o bo & workable procedure. As o prace
tenl matter, it would be rare for an
Individunl to reccive nn orpan dose in
exress of the limita recommended by the
FRC as a result of “combined” cxposuro
from oxternal and intcrnal sources. In
any event, observance of the limits on
internal exposure and the linits on ex-
ternnl exposure will restrict the dose to
any organ to o maximum of two times
the value recommiended by the Federal
Radiation Council.

‘The amondments require lcensees to
furnish reporta to employees of exposure
to radiatlon ond concentrations of
radlonctive material In oxcoss of the
limits spocificd in the amendments. 1i.
censces are also required to furnish
periodio oxposure Information to cmploy-
eeu i requented by them. Forma are in-
corporated in thoe regulation for record-
ing of ocoupational exposures and

which may bo vel uy Ul into
tho environment, without speoifio ap=
proval from tho Commission. With re-
apcot to moat Irotopes listed, tho prinel-
pal differences hetween tho vohies st
forth in tho new tablea and those cone
tained 1n Appendix B of the regulation
published i January 1967 are o reduo-
tion to one-third of the coneentrationa
of thoae radiolsotopes hnving thelr prin-
cipal effect upon the gonads or the whole
body tl.c., thoss ns to which the "whole
body" or the ronads are considered to bo
the oritienl organs) and loweriny of
othera to contrul the exposuroc to thoe
gastrointestinn) tract to 16 rema per year.

The reductions in the values specitied
In Appendiz B do not modify the basie
approach In Part 20 with respest to lovela
of radiation and concentrations of radio-
Activo materinls in unrestricted arens.
‘Tho sections limit levels of radiation and
concentrations of radioactive material
which may be created in unrestricted
arcas by licensees, without specinl au-
thorization from the AEC, to specified
low levels. These levels are belleved to
he suffciently low to provide reasonable
nssurance that individuals in unre.
stricted areas will not receive a dose to
the whole body in any period of one year
In cxcess of 0.5 rem., Procedures sre
incorporated in thosc sections, as previ-
ously, under which the Commission may
authorize lcensces In specific cases to
create higher levels in unrestricted areas
where the circumstances of the particu-
lar case are such as to provide reasonable
assurance that individuals in the unre-
stricted areas wiil not reccive a dose
to the whole body in any period of
one year in excess of 0.5 rem.

Authority i8 reserved to the Commis-
alon in § 20 108 to require the furnishing
of appropriate bio-assay services where
necessary or desirable in order to deter-
mine the extent of an individual's ex-
posure to radloactive material.

The amendments do not require 1l
censces to calculate a “‘combined” ex-
posure for employees who receive occu«
pational expasure to internal as well as
external radiation. Rnowiedge of the
relative effects of exposure to internal
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T ¢ histories which should be of
considernble nasistanco to licensees in
complying with the regulationa and to
tho Commission !n ita cnforcemont
Program,

The adoption of the limits apcoified in
theso amendmeonts should not be con-
sidored wa » doparture from the prine
oiplo that unnecessary oxposure to lone
izing radiation should bs avolded,

Tho following s o summnry of some
of tho principnl differences between the
amendment set forth below and the pro-
x‘:gggd cmendment  published in May

() The table of noutron flux doso
cguivalonts in paragraph (c), § 20.4 haa
heen amended to bring it up-to.date
with values specificd In NCRP? Hande
book Na. 63.

(h) Criterla for mansuring concen-
trations of radon and its decay produots,
natural uranjum, and natural thorlum
nave been revised (paragrapha (b) and
(o) of §120.6).

(¢) Paragraph (o) of §20.102 haa
been substantially revised, As published
below, it will requirs any licensee who
proposea to expose an cmployce to radia-
tion within the limits of the accumulated
dose formula specified In § 20.101(H) to
make reasonnble attempts to obtain re-
ports of the employee's previous occupa-
tional exposure to radiation. It also
specifies the occupational dose which
must be assumed for any calendar guar-
ter of occupational exposure to radiation
for which the licensce is unable to ab-
tain such reports. The values specified
for this purpose, as to periods after the
effective date of these amendments, have
been lowered from 3 rem (whole body ex-
posure} to 114 rem. Corresponding re-
ductions have been made for other parts
of the body. The new values are the
same as the viklues to which employces
may be exposed without obtaining ree-
ords of previous exposure.

(d) The provisions in § 20.103 appii-
cable to exposure of individuals to cone
centrations of radioactive material in re-
stricted areas have been modified. The
modifications are for the purpose of
making it clear that, in determining

whother individunls are belng oxposed
in restricted areas to concoentrations of
radionctivo material within the limits
speeified, no credit sheuld be taken for
particie sizc or the use of respirators or
similar cquipment unless approved hy
the Commission. A paragraph has been
ndded to this section speeifying the kinds
of Information which should be aube
mitted to the Commission te obtain such
approvols.

te) Relerenco to body hurdens of ra-
dionetive material hos been deloted from
§ 20.108 und from Appendix B. Control
of internal exposure 13 accomplished in
tho regulation by limiting the concentra-
tions of radloactive material in air and
water to which employces may he ex-
posed.  Section 20.108 in the amond-
monts provides that In approprinte, spe-
clfic cnsea the Commission may require
that hio-assay studies be conducted.

if) Changes have been made in the
radintion levels apocificd in paragraph
(), of §20.202. Thic paragraph estab-
lshes requirements concerning the use
of personne} monitoring cquipment, The
new values are high onough to bo sua-
coptiblo of mensurement by personnel
monltoring equipment which s in goen-
oral use. At the samo time, they wro
low enough to assure that any oxposurs
to suhstantini portions of the pormitted
doses under the regulntions will ho
recorded.

() Bection 20.206 has heen revised
to require thut o copy of the regulntions
in this part, and of opernting procedures
Incorporated s a condition of applicnble
Meenses, be posted or kept avaiiable for
examination upon request.  In addition,
§20.2086 now requires that cmployers
post conspicuously n now form of poster
intended to inform employces of the ro-
quirements i this part, their right to
request Information coneerning thelr
exposure to radiation, and similar
matters.

th) Channes have heen made in the
record keeping requirements (§ 20.401)
to climinate two of the record forma
which would have been required under
the proposed nmendments. The infor-
mation which would have been required
by the deleted forms has been incor-
vorated in a simplified Form AEC-S!

(I» Clarifying revisions have been
made In § 20 403 pertaining to reports
to the Commission of incidents. This
soction defines incidents that must be
reported to the Commission either |m.
mediately or within twenty-four hours
The ¢ircumstances under which such re-
ports must be furnished to the Com-
mission under the following amendments
have been redefined 50 as to make them
consistent with the revised lmits on
exposure to radiation established by the
amendments.

30 The provisions of the proposed
ruizs published 1n May 1958 requiring
reports to individuals of exposure to ra-
d‘ation have been simplified and re-
duced. Section 20.404, requiring reporta
to employces of exposure to radiation
upon termination of employment, is now

! Plled a6 part of the original document.
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PART 20—PROTECTION AGAINST RADIATION

applicable only If the employee requiests
such & report,  The provisions i § 20400
have been revised to require that em-
ployees bo notifled snnually of their ex-
posure to radiation only upon request of
the employer.  In addition, the proij.
slott has been redrnfted s0 as to elimi-
nate the need for licensces to furnish
this Information to employees in the
form of n veport or other stmilnr docue
ment.  Seetion 20.400 regulves that the
licensee “advise” the employee of such
exposure  Under the jprovisions, the
liconsee may furnish the information o
the employce in any appropriate way,
0.4., orally, or otherwise. Bection 20.408
retains, without suhstantial change, the
requirement that if there Ia an exposure
of an Individunl to radiation or to radio-
active materinl In excess of any limit in
tho regulntions or the applicable lieense,
tho oxposure must be reported hoth to
the Commisaton and to the individunl
exposcd.

The Atomie Energy Commission's
regulntion 10 CFIL Part 20 {a hereby roa
published for the purpose of incorporate
ing Into one document nll nmendments
to the regulation to date, including the
amendment published In thy Fepenat
ReasTER on &eptember 7, 1060, and the
errata publlshed In the Fepgnat Reomsten
on Ootaber 27, 1960, to become effective
January 1, 1901,

The following Statement of Consideras
tion was published in 25 F.R. 13952, De-
ccmber 30, 1960, in conncetion with soma
turther amendments to 10 CFR 20

On Scptember 7, 1960, the Commission
published m  the MFepriaL Remsien
amendments to 10 CIR Part 20 ) bo-
come cffeetive January 1, 1961, The
amendments were destished to bring the
Commission's radiation protection stand-
ards into accord with the moat recent
recommendations of the Federal Radia-
tion Council and the Nationnl Committee
on Radiation Protection and Mensure-
ments. Subsequent to publieation of the
amendments on Scptember 7, 1960, the
Commission has veceived several com-
menta from interested parties requesting
clarificauon and corrections of certain
seetions of the repwation  ‘The follow-
ing amendments are designed to clarify
and correct the regulation in the follow-
ing respeets:

1 Sectien 203« (4) of the regula-
tion permits licensees (o determine cal-
endar quarters cither «1) as successive
3-month calendar perfods starting on
January 1 of a year or 1) ns successive
periods of 13 complete consecutive
weeks starting with the first complete
calendar week of the year. Film badee
processors have indicated that methud
1) of determining calendar quarters
wou'd presrnt predlemes fe the e 184
1% othat every user of 0im baile s oL A
monthly basis would be required to start
his use on the first day of each month,
thereby resulting a large influx of badgcs
to be processed at that ume of the menth
with only & frw badres during the bal-
ance of the month. They have indicated
that mcthod ~2° of determining calendar
quarters s alzo unsausfactory in that
users of film badges on a two-week cal-
endar basis could not keep records for
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& ld-week calendar quarter. Since tho
purpose of the rezulation in defining &
calendar quarter s limiled to asswing
that the exposure of individuals during
o period of approximatcly I months 18
restrieted to speeified amounts, § 20,310
4o s nmended to permit $-month
senlendar quar bers” to start on kny dalo
within January, Apeil, July or October
rathier than only on the flrst of the
month; and to permit “ealendar quar-
orst determined on o weekly basis to
st of plternnting 14-week and 12-
k periods, rather than only 13-week
periods.

2, Scction 20.206¢¢) requires Form
ADNC-3, (Notico to Employees), to be
posted v every catabllshment where
licensed aetivitiea are carvied on re-
wardless of whether any restricted arens
which require radintion protection con-
trol mensures exist n such eatabliah-
ment.  Bome licensees have pointed out
that this vequlrement 1s unduly burden=
some since posting of n Noticw in un-
restricted areaa will result in many em-
ployeea not working in restricted arcas,
nor even erenped In work with leensed
material, becoming neediessly concerned
ns to the applicabliity of the poster to
thedr netlvities,  8inee the Kurpnso of
the Notiee 15 solely to nssute that an em=
pleyeo working i or frequenting n ros
stricted aren would be mado aware of
the information contained in the poster,
} 20.200:¢} |8 amended to require poste
ing I such locations ns to assure that
empioyees working i or frequenting re-
stricted arens will observe the Notice
on the wny to or {rom work.

3. Beetlun 20 3.0 14) of the rewulne
tion defines “Icestricted nfea™ in part
as any aren peeess to which s controlled
by the lleensce. Bome lceensces have
requested etarification of the definition
stnce access 15 controlled to many arens
which have ho relation o radioactivo
material.  The definition has  been
changed by adding the phrase “for pur-
pases of protection of individuals from
exposure to radiation and rndlonclive
materials”, A corresp.onding change hns
been mede In the definition of an unre-
stricted area In § 203 a0 017,

4. The Appendix “B” notle in the regit-
tation specifics mcthods of peneral appli-
cability  for determining  lmits  for
concentiations where there 1s o mixture
in nir or water of more than one radio-
nuclide It was not contemplated {hat
these methods would necessarily apply
In determining concentration limits for
unique complex mixtures such as ura-
nmum ore dust. The conzentration limit
for the mixture of radionuclides 1n
uranium ore dust caleulated in accord-
ance with throse methods 15 Jower by a
factor of aboul 4 than previous concen-
tration hinnis used for uranium ore dust.
The urannium  mill heensees  have

methaods o der :

amt fer o u cae dust i H
duction in the himit {or uranium ore dust
;s due to the fractional contributien of
the unusually low lumit for the radio-
nucitde Tharium-230.  The limit for
Tharium-230 s based on g retention
halt-time in the lun: of 4 years for pure
thormm  compounds However. Tho-
rim-230 does Not appear in urahiuin vie
fust as pure thorium compounds. The
radionuciides 1 uranium ore dust of

major henlth concorn conaist primarily
of particles of insoluble uranium, which
seeount for about 00.99 percent of the
radionuelides with respeet to mass, in
secular equilthrium with the daughter
preducts 71 horium.230 and Radium-226
whieh are prohably intorspersed in &
moutrix  within the uranfum particle.
Beeause of the unique physicsl snd
chemical state of the mixture of radioe
nuelides In uranium ore dust, it does not
aphenr appropriale to uso tho retention
tune for pure Thorium-230 as the basia
far establishing a hmit for ore dust.
Hother, 1t appears desirable to use a
sinelo retentlon time for the mixiure
based upon the characteristica of the
dust particle in which the radionuclides
wre fixed in insuluble form,.

Accordingly, Appendix “B" note has
been modified by adding paragraph 4 W
establish concentration limits which are
anecmcnllr nppilcable to uranium ore
dust in alr. Tt Js meswmed In derlving
the new linits that the vetontion half-
fife of the individunl radionuclides are
roeverned not by thelr individual charags
toristics in the purc chemical stnte but
by the charncteristica of the dust parti«
cles in which the radionuclidos are cons
talned.  For this purposo, a half-lifo
of 130 dnays i85 used. ‘This follows the
practico of the Internationnl Commis-
sion on Radiologieal Protection and the
Nationnl Committee on Radintion Pro-
teetion in using o 120 day half-life lor all
fnsolubie materinls in the lung except
thorlum and plutonium. ‘This problem
18 under study by the Commisaion and by
the Federal Radintion Council and the
limits speaified should e considered in-
terim values pending the reault of suoh
studics. appropriate revisions will be
made {n (he limits §f the studies indicnta
a need therefor.

Innsmuch as these amendments are
intended to relfeve from rather than to
fmpose restrictions under regulations
currently in effect and will not adversely
nffect the public health and safety, the
Commission has found that genernl ho-
tice of proposed rule-making and public
procedure thereon are unnecessary and
good catse exists why these amendinents
should be made eflective as of Jahuary
1, 1961, the cffcctive dnte of previously
published amendments to Part 20,
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QENERAL POYISIONS

$20.1 Purpose. «x) The regulations
In thia part cstublish standards for pro-
tection ngainst radiation hazards arising
out of activitics under licenses {ssued by
the Atomic Knergy Commission nnd arc
fssued pursuant to the Atomic Energy
Act of 1854 68 Stat. 910).

th) The uze of radioactive materfal or
other sources of radiation not licensed
by the Commission is not subject to the
regulations in thig part. However, it s
the purpose of the regulations in this
part to control the possession. usec, and
transfer of licensed matenal by any li-
censee in such a manner that exposure
to such material and to radiation {rom
such material, when added to exposures
to unlicensed radioactive material and
ta other ut-licensed seureec of radiation
in the pussession f the Lcepree ana 0
radiation therefrom. does not exceed the
standards of radiation protection pre-
scribed in the regulations in this part.

$202 Scope. The regulations in this
part apply to all persons who receive.
possess. use or transfer byproduct mate-
rinl. source material. or special nuclear
material under a general or specific li-
cense issued by the Commission pursuant

20-4 §20.1

to the regulations in Part 30, 40, or 70
of this chapter,

£203 Definttions.
this part:

(1) "Acl” means the Atomlc Encrgy
Act of 1004 (68 Stat. 81Dy Including any
amendments thereto;

(2) “Alrborne radioactive matorial”
means nny radionetive moatenal dispersed
I the ulr in the form ot dusts, fumes,
mlsts, vapors, or gnses;

) “Bypracluel, materinl” means any
ridionetive mat rial exeept speeial nus
clear miterin)r yvielded i or made ra-
dionctive by exposure to the radiation
incident to the process of producing or
utilizing specinl nuclenr materinl;

4 lendnr  quarter” means any
period determined necording w either
of the tollowing subdivisions:

) ‘The first periud of any year may
heain on any dote in January; provided
that the second, third.and fourth periods
accordingly beeiy on tho seine date in
April, July, and Qctobher, respectively,
and that the fourth pertod extend into
Jonuary of the succecding yenr, if neos
CREATY to complote o threcementh guies
ter. During the first year of use of this
method of detormination by o licensoe,
the flrst pertod for that year shadl also
includo any additions) days i Jnnunry
preceding the starting date for the flrat
periodl.

) As used In

JAmended)

CraNar: § 20 3ia) t4111) nmended to el
r’\aoﬁot furth above nt 26 P, 13063, Deo. 30,
0.

() The first period in a calendar year
of 13 complete, eonsecutive enlendar
weeks: the second veriod 111 a enlondar
venr of 13 complete, cohsecutive enlene
dnr weeks, the third period in u calendar
vear of 13 complete, conscecutive ealendar
weeks: the fourth period in n calendar
year of 13 complete. consccutive ealendar
weeks,  Allernatively, the four periods
mnay consist of the first 14 coniplete, con-
secutive calendur weeks: the aext 12
complete, consecutive calendar weeks:
the next 14 complete, consecutive cale
endar wecks; and the Jast 12 complete,
consecutive calepdar weeks. If at the
end of & cnlendar year there are pny
tdays not falline within a ccmplete cals
endar week of thnt vear. such days shall
be included (for purposes of this part)
within the Inst complete calendar week
of that vear. If at the beginning of any
calendar year Lthere are anys not falling
within a complete calendar week of that
year, such days shall be Included «for
purposes of this part’' within the last
complete calendar week of the previous
year

{Amended |

CHANGE: § 20 3(s) 1 41 () amended by add.

tng second sentetice at 25 FH 13355 Dree
30, 1960.
No licetisee shail change the method obs
at Ty B e lar
quarters for purposes of 10,3 Part except
at the berinning of a calendar year.

15 “Commuissienr™ means the Atomie
Enerey Commission or its duly puthor-
ized representatives:

6 "Government agency” means any
axecutive department. commission. n-
dependeni vslablishment. corporation,
wholly or partiy owned by the United
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States of Amerien which 15 an instru-
mentality of the United States, or any
honrd, burcau, division, service, ofMce,
officer, authority, administration, or
other establishment in the executive
hraneh of the Government;

(7) “Individun)” means any human
belng

(8} “Licensed material* means source
matertal, speeial nuclenr material, or by«
product material received, posrsesred,
weed, or transferred under n general or
specifie lfeense issued by the Commiasion
pursuant ta the regulationa in this
chapter;

(g1 “licenso” means o license issued
under the resulations in Part 30, 40, or
70 of this chapter. “Liconsee” means
the holdor of such license;

1163 “Qccupntional dose™ includes ex-
posure of an individual to radiation y
I n restricted aren; or (i) In the course
of employment in which the individunl's
dulles Involve exposure to radlation;
provided, that “cecupational dose™ shall
nol he deemed to Include any exposure
of an Individual to radintion for the pur-
huso of medicn) diannosis or medien
therapy of such individual,

11} "Person” menna th any individe
U, corporation, prriner:hip, irm, nssos
olation, trust, cstate, public or privats
institution, group, CGovernment agency
other than the Commission, ahy State,
any forelkn government or natloh or any
politlenl subdivision of any such (fove
ernment or nations, or other entity; and
(1) any legial Buccessor, reprosentative,
agent, or agency of the foregoing:

(2) “Radiation” meuns any or all of
the following: alphu rays, betn roys,
gammn rays, X-ruys, ncutrons, high-
speed eleetrons, high-speed protons, and
other atomic particles; bul not sound
or radio waves, or visible, infrared, or
ultraviolet light;

(137 "Radloactive materlal" includes
any such materin) whether or not subject
to licensing control by the Commission;

(14) “"Restricted aren” means any
area necess to which is controlled by the
licensee for purposes of protection of
Individuals from exposure to radiation
and radioactive materinls. “Restricted
aren” shall not include nny arens used
ns residentin] quarters, although a sepa-
rate room or rooms in a residential

ullding may be set apart as a restricted
area;
J{Amended)

CuAnGE: 12037141 amended by ndding
after the word ‘licensee” jn the first sen-
tence “for purpoees of protection of indie
viduals froln exposure to rodiation and
;:(\)d:;:}né:(;he materials™ at 25 F.R. 13953, Deo.

1130 Buowiee nalerial” means (1)
uranium or thorium, or any combina-
tien therea! in any physical or chemical
o e L wres owhich centamn by
vweizht ohe-twenticth of one percent
«0.057> or mere of a. uranjum, b. tho-
rium or ¢, any combinhation thereof.
Seurce material does not include speelal
nuclear material,

{Amended]

ReURCE 1203:33 1157 amended a5 st

furth Abeve at 27 F.R 5805, June 22, 1962,
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(18) "8pecial nuclear material’ moana
) plutonium, urantum 233, ursnium
enriched in the isotope 233 or in the iso-
tops 238, and any other material which
the Commission, pursuant to the provi-
slons of section 5% of the Act, determincs
to be special nuclear material, but does
not include source materinl; or (i) any
matezial artificially enriched by any of
the foregoing but does not include source
material;

(A7) "Unrestricted area” means any
ATEA nccess to which ia not contralied by
the lieensco for purposes of protection of
individusls from expoaure to radiation
and radioactivo materials, and any aren
used for residential quariors,

[Amended]

Onanon: §20.0(17) amended after the
word “area” hy sumtituting “accesa " for
“entry Into” and by adding nrter “Jicensec”
the phraso "for purposes of proteotion of

rom oxy e to rudlation and
radionotivo materinis” at 38 P.R. 13053, Deo.
80, 1980,

(b Definitions of certain other words
and phrnzes as used in this part are set
forth in other seotions, Incinding:

1) “Alrborne radloagtivity area' de-
fined in § 20.203;

(2) "Radiation arca" and "high radi-
ation area” defined in § 20.203;

(3) "Personnel monitoring  equip-
ment" defined in §20.203;

(4) "Burvey” defined in § 20.201;

(3) Units of mensurement of doss
(rad, rem) defined in § 20.4;

(6] Units of measurement of radio-
aotivity defined in § 20.5,

§80.4 Unite of radiation dose. (a)
“Doss,"” as used In this part, 1s the quan-
tity of radistion absorbed, per unit of
masa, by the body or by any portion of
the body. When the regulations in this
part specify & dose during a period of
time, the dose means the total quantity
of radiation ahsorbed, per unit of mass,
by the body or by any portion of the
body during such period of time. Scveral
different units of dose are in current use.
Definitions of units as used {n this part
are set forth In paragraphs (B) and (¢)
of this section,

(b) The rad, as used in this part, is a
measure of the dose of any ionlzing radi-
ation to body tissues In terras of the
energy absorbed per unit mnass of the
tissue. One rad is the dose correspond.
ing to the absorption of 100 ergs per gram
of tissue. (One millirad (mrad) =0.001
rad.)

(¢) The rem, as used in this part, {8
& measure of the dose of any lonizing
radiation to body tissue in terms of its
estimated blolonical effect relative to a
<ose of one roentgen (1) of X-rays. (One
millirem (mrem) =0.001 rem.} The rela-
tion of the rem to other dose uhits de-
pends upon the biological effect under
consideration and upon the conditions of
{rradiation. For the purpose of the reg-
ulations in this part, any of the follow-
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ing | considered to be equivalent to &
doso of one rem:

(1) A dose of 1 r due Lo X— or gamma
radiation:

(3 A doseof | rad duo to X—, gamma
or beta radiation;

(3) A dose of 0.1 rad due to noutrons
or high encrgy protons;

(4) A doso of 0.05 rad due to particles
heavier than protons ané with suficient
energy to reach the lens of the eyo:

If it {a more convenient to measure the
ncutron flux, or cquivalent, than to do-
tormine the neutren dose in rads, as
provided In subparagraph (3) of this
paragraph, one rom of neutron radlation
may, for purposes of the repulations fn
this part, bo nssumoed to be equivalent
to 14 million noutrons per sounre contls
metor incident upon the body: or, It
thore extsta sufficient Information to eati-
mate with reasonable accuracy the ap-
proximate dlstribution in ene; gy of the
neutrons, the incident number of nnu-
trons por square contimrter cquivalent
to one rem raay ho estimated from tho
following table:

Nrvrnot Furg Dosr Porival ext

Namterof Averary

nentrae et faiy 1a
minre cen. | deliver jog
Neutron anerry (Mev) tineler mitthem (n
aqulynlen) 40 hnyre
to o ul 1 [ twnenny
et inen. | cmb s sep )
{rsht e3ph

Wi 10t [00]
TR 500
BIOX 108 [
(NI w0
120w 18 [
{1 n
dor [l
X e
A "
et it
2y m n
100 o

(d) Fordetermining exposures to X or
gamma rays up to 3 Mev, the dose limits
speeified in §1 20.101 to 20.104, inclusive,
muy be assumed to be cquivalent to the
“air dose”. PFor the purpose of this part
“air dose” means that the dose is mens-
ured by a properly calibrated approprinte
instrument {n air at or near the body sur«
face in the region of highest dosnge rate.

§20.5 Units of radicactivity. (a)
Radionctivity 158 commonly, and for pur-
poses of the regulations in this part shall
be, measured in terms of disintegrations
per unit time or in curies. One curie
() =3.7-10" disintegrations per geg.
ond (dps)=2.2X10" disintegrations per
minute (dpm). A commonily used sub-
muitiple of the curie 15 the microcurie
sC', Oneuac=0000001¢c=37 - 10" dps=
2210 dpm.

(b For purposes of the regulations in
this part. it may be assumed that the
daughter aciivity concentrations in the
following table are equivalent to an alr
concentration of 10' mierocuries of
Radaon 222 per milliliter of air in equilib-

rium with the daurhters RaA, RaB, ReC,
and RaC":

Alphaemitting deughier se
nvllty mlb'gﬂ [
{1ver of atr

Musimum time between
wollsction wnd measure-
ment thours)d

Tolnl aliha
Miero aisinterm.
D {wr
mintte par
24

TIXN00 848
4 56100 gl
13X ¢ o0
0. 3X10-¢ 0.0013

1 The duratlon of svipcte collection and the d-uaum]
of I‘lel!llmlllf‘ll thoull ta siticlently shart comipare:
o the thie lerwean colleciion an'l meisuremany, a noy
10 have & statisticuity significany offact ypson the rewyite,

(0) Nalural uranium and natural
thorium. (1) For purpotss of the regus
lations In this part, ane ocurie of nAtural
uranium (U-naturnl in Appendix B of
C) means thesum of 3.7<10" disintegra=
tions per second from U-238 plus
3.7 10" dis/sec from U-33¢ plus 910
dis/ses from U-233, Also, & ocurie of
natural thovsium  (thoriumenatural in
Appendix B or C) means the sum of
8.7%10" dis/sec from Th*™ plus 3.7 X10"
Qin/sec from Th'™,

(2) Mar the purpose of the regulations
i this part, one curie of natural uranium
(U~natural in Appendin B or C) (s equive
alent to 3,000 kilograms, or 6.810 pounds
of natural uranium; and one curie of
natural thorlum (thoriumsnatural in
Appendix B or C) is equivalent to 9,000
Kilograms or 18,850 pounds of natural
thorium,

1 20.3 Interpretations. Except asape.
olfically authorized by the Commission in
writing. no Interpretation of the meaning
of the regulations in this part by any
officer or employee of the Commission
other than a writicn interpretation by
the Gencral Counsel will be recognized
to be binding upon the commission.

$ 207 Communications. All Com-
munieations and reports concerning the
regulations in this part, and applications
liied under them, should be addressed to
the Atomic Encrgy Commission, Wash-
ington 8, DC. Attention: Division of
Licensing and Regulation Communicae
tions and reporis may be delivered in
person at the Commission's offices at
1717 H 8treet NW., Washington, D.C,
or its offices at Germantown, Md.

£20.101 FErposure of individuals to
radiation {n restricted areas. (g) Exe
cept as provided in paragraph (b’ of this
sectfon. no licensee shali possess, use, or
transfer licensed materia} 1n such a
manner as to cause 2ny individual ih a
restricted area to receive in any period of
one caiendar quarter from radioactive
meterial and other sources of radiation
in the licensee's possession & gose 1N ex»
eegs of the limits specified In the {ollow-
ing table:

§ 2000 20-5
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Rems per calendar quarger

1. Whole body; hend and trunk; netive
blood-forming  organs; lens of
OYCR; OF fleminds. . oo 114
2. Hands  and  farearms;

18y
T,

(hy A licensee may permit an indie
vidurl in a restricted area to receive n
dore to the whole body preater than that
permitted under pavagraph () of this
seotion, provided:

) During any calendar quarter the
deae to tho whole body from vadionctive
muaterial und other sources of radintion
in the llcensec's possession shall not exe
eeed 3 rems; and

(2) The dose to the whole hody, when
added to the aceumulated eceupational
doso to tho wholo body, shall not exceed
8 (N-18) roms whore “N" equals tho (n-
dividual’s ave in yeara at his 168t bivth-
day: and

(3) The liconsvy hns dotormined the
Individunl's accumulated ocoupationnl
dose to the whole hody on Porm AEC-4,
or on n afenr nnd legible record contnin-
fng all the information required in that
forin; and has otherwiso compiled with
the requirements of § 20,102, As used in
paragraph th), “Dose to the whole body*
ahnll be deemed to Inolude any dosn to
the whole body, gonads, notive bloode
forming oranns, head nnd trunk, or lons
of oyo.

§20.103 Determination of accumue
lated dose. (n) This scotion contains
requirements which must bo satlsfled by
lieensees, who propose, pursunib W paia-
graph th) of § 20.101, to permit individ-
unls in o restricted aren to receive ex-
posure to rediation In excess of the
limits specified n paragraph (n) of
$ 20,101,

(b) Hefore permitting any individual
in o restricted area to recrive eapusure
to radintion in cxcess of the lmita speo-
fied In paragraph (a) of § 20.101, cach
Iicensee shall:

(1) Obtnin & certificate on Form
AEC-4. or on a clear and legible record
containing all the information required
in that form. sikned by the individual
showing each period of time after the
individual attained the age of 18 in which
the Individual received an occupntional
dose of radiation; and

(2) Calculate on Form AEC~4 in ne-
cordance with the instructions appear-
ing therein. or on a clear and legible
recerd contamning all the information
required in that form. the previously ac-~
cumulated occupational dose recelved by
the individual and the additional dose
allowed for that indlvidual undet
§ 20.101(b).

i¢ri1r In the preparation of Form
AFC 4.5 a clear And legible record con-
tuntn.t ali the infermacon regmred in
that form, the licensee shall make a reas
sonable effort to obtairn reports of the
individual's previously accumulated oc-
cupational dose For each period for
which the licensee obtains such reports,
the licensee shall use the dose shown in
the report in preparing the form. 1In
any case where a llcensee i3 unable to
obtain reports of the individual's occu.
pational dose for a previous complete

20-6 §20.102

calondar quarter. it shall ho assumed
that the individual has recelved the oo-
cupationnl dose specified in whichever
of the following columns apply:

Column y Coltimn 3
Axspmed Avtiine)
Cajsine ovpute
T'ort of Doty I eamis for | e renes for
calowl o rtydar
g wlers Hr ey
Tirhos e bo inndug on
Jnn, b, 191 ne nfler
Jan, ], Jue)
Whalp ler, paguils,
nriwe I-mul}nuul"ﬂ
arenns, head and trapk,
Jrngoleye .ooviiieeren kL] h

(2) The licensco shall retain and pre-
sorvo records used In proparing Form
I caloulation of the Individunl's ac-
cumulated ocoupntional dose for all
poridds prior to Janunry 1, 1061 ylelda
o result highor than the applienbls no«
cumulated dose value for tho individual
as of that dnto, as speoified in para-
graph () of § 30,101, the excers many be
disregarded.

§ 20103 EBxposure of individuals to
concentrationa of radicactive material
fn rostricted areas. (n) No lconace
ahall posapss, use or transfer licensed
material In such & manner na to cause
any individual in o reatricted area to be
cxposed 1o nirborno radionctive material
) d by the I in un avernge
concontration in excess of the limits
specificd In Appendix B, Table I, of this
part. "Expose” as used I this section
means that the individual 18 present in
an airborno concentration, No nllowe
nnee shall be made for the use of proe
teotive clothing or equipment, or particle
size, oxcept ns muthorized by the Com-
nmission purzuant to paragraph (o) of
this section,

() The limita given in Appendix B,
Table I, of this part arc based upon
exposure to the concentrations specified
for forty hours in any period of scven
conseeutive days. In any such period
where the number of hours of exposure
{s Jcas than forty, the limits apecified
in the table may be inercascd propor-
tionately. In any such period where
the number of hours of exposure is
greater than forty. the lmits specified
in the table shall be decreased
proportionately.

(¢} (1) Except as nuthorized by the
Commission pursuant to this paragraph,
no allowance shall be made for particle
size or the use of protective clothing
or equipment in determining whether an
individual is exposed Lo an airborne con-
centration in excess of the limits speci-
fied in Appendix B, Table I

«2» The Comunisslon may authorize a
licensee to exposc an individual in a re-
stricted area to airborne concentrations
in excess of the limits specified in Ap-
pendix B, Table 1. upon receipt of an
application demonstrating that the con-
centration Is composed In whole or in
part of particles of such size that sueh
particles are not respirable, and that
the individual will not inhale the con-
centrations in excess of the limits estab-

lished (n Appendix B, Table I. Each
appliention under this subparagraph
shall tnclude an analysia of particle slzes
in the concontrations; and o desoription
of tho mothods used in determining the
narticle sizes.

(3 The Commission may authorize
o lleenseo to expose an individual in A
restiicted aren to alrborne concontra=
tiona In exeess of the Limils sposified in
Appondix B, ‘I'ablo 1, upon receipt of
an application demonstrating that the
Individunl will wear appropriate proe-
tective eqguipment and that the indie
vidual will not inhale, ingest or absorh
quantitiea of radlonctive material in
excess of those which might othorwise
he pormitted untler this part for eme
ployeea in restricted areaa during / 49«
hour weok. Each application undor this
RubpAraRranl shall vontain the tollowing
informntion:

(1) A doseription of tho protective
equipment to he omployed, including the
efflcioncy of the equipment for the ma«
terin) Involved ;

ti) Procedurea for the fitting, maina
tenanco and cloaning of the protective
oquipment; and

(i) Proceduros governing the use of
the proteotive equipment, inoluding aue
porvisory procedures and length of time
the equipment will be used by the indle
viduala In onoh work week. Tho pro.
posed perloda for use of the equipment
by any individual should nat he of such
duration na would discouragoe obsorvance
by the individual of the proposed pro-
cedures: and

(v) The averagoe concentrations preses
ent In the arcas ocoupied by employeos,

§ 20.104 Kzxposure of minors. (A)
No licensee shall possess, use or transe
fer liconsed materinl in such a manner
as to cause any Indlvidual within »
restricted area who o under I8 years
of uRo, to receive in any period of ono
calendrr quarter from radionctive ma-
terial And other sources of radiation In
the llcensce’s posiession n dose {n excess
of 10 percent of the limits specified in
the table in paragraph (@) of § 20,101,

(b) No llecnsce shall possess, use or
transfer lcented materinl in wuch
manner as to eanse any (ndividual
within a restricted area, who Is under 18
years of age to be exposed to airborne
radioactive materinl possessed by the
lfcensee In an average concentration in
exeess of the limits specified in Appendix
B, Table II of thiz part. For purposes
of this paracraph, econcentrations may
he averaged over periods not greater
than a week,

ter The provislons of paragraph (¢)
of §20.103, shall appiy to exposures sub-
ject to paragraph (b of this section.

$20.105 Permissible levels of radig-
ttn o unrestricied arens tnr There
may be included 1in any application for
a license or for amendment of a license
proposed limits vpon levels of radiation
in unrestricted areas resuliing from the
applicant’s possession or use of radio-
uctive material and other sources of
radiation. 8uch applications should in-
ciude information as to anticipated
average radiation levels and anticipated
occupancy times for each unrestricted
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aren involved. The Commission will
approve the proposed limits if the appli=
cant demonstrates that the proposed
limita aro not likely to cause any indi-
vidual to recolve a dose to the whole hody
in any period of one oalendar year In
excess of 0.5 rem.

(B) Excopt as authorized by the Com.
mission pursuant to paraeraph (n) of
this section, no liconsco shall posscsa, use
or transfer licensed matorial (n such o
manner as to oreato in any unrostricted
ares from radionctive matorial and othor
sources of rad!ation in his possession:

(1) Radiation levels which, if an indi~
vidual were continuously present in the
area, oould result in his receiving a dose
in excess of two millirems In any ong
hour, or

(2) Radiation levels which, if an indi.
vidunl were continuoualy present in the
arca, conld result in his receiving a dose
in excesn of 100 millirems in any seven
consecutive days.

120108 Concontrations in efuents
tounrcstricted arcas, (s) There May
inecluded in any application for a lcense
or for amendment of a license proposed
limits upon concentrations of licensed
and other radionctive muteria) relessed
into air or water In unrestricted nreas as
a result of the applicant's proposed Ac-
tivities. Such applications should in-
clude information as to antioipated aver-
age concentrations and antinipated
ocoupancy times for each unrestricted
ares involved. Tho Commussion wiil spe
prove the proposed limits if the applicant
demonastrates that It is not likely that
any individual will be exposed to con-
centrations {n excess of the limits speoi-
fied in Appendix B, Table IX, of this part.
For purposcs of thia paragraph concen-
trations may be averaged over periods
not greater than one year.

(b) Except ns authorized by the Com-
mission pursuant to §20.302 or para.
graph (n) of this scction, no licenses
shall posseas, ure or transfer liconsed
material in such a manner as {0 release
into alr or water in any unrestricted
ares any concentration of radioactive
material In excess of the limits specl-
fied in Appendix B, Table 11, of this part.
Fur purposes of Lhia paragraph, concen-
trations may be averaged over periods
not greater than one year,

(¢) For purposes of this section, de-
terminations as to the concentration of
radioactive material shall be made with
respect to the point where such ma-
tertal leaves the restricted area. Where
the radicactive material is discharged
through a stack, tube, pipe, or similar
conduit, the determination may be made
with respect to the point where the
material lcaves such condull.

(d) The provisions of this section do
not apply to disposal of radloactive ma-
terinl into sanitary sewerage systems
(see §20.303).

§20.107 Medical diagnotis and ther-
apy. Nothing in the regulations in this
part shall be interpreted as Umiting the
intentional exposure of patients to radia-
tion for the purpose of medical diagnosis
or medical therapy.

Qct. 15, 1942

§20.108 Orders requiring furnishing
o/ bio~assay services, Where necessnry
or desirable In order to rid In determin-
ing the extent of an individual'a axposure
to concentrations of radionctive mate-
rinl, the Cominission may incorporate
appropripte provisions in ARy license,
direoting the licensee to make available
to the Individual approprinte bic-assay
sorvices and to furnish a copy of
the reports of such services to tho
Commission,

PAECAUTIONARY PROCRDURER

120208 Swurveys, (a) Asusedin the
regulations in this part, 'survey” meana
an evaluation of the radiation hazards
incldent to the production, 2sa, relonse,
disposal, or presenco of radioactivo mate-
rinla o other sources of rndiation under
n spotifio sot of conditions. When aps
propriate, such ovaluation inocludea »
Dhrlonl survey of the location of mato-
rinla and cquipmont, and menasurements
of levals of radiation or concontrations
of radioactive matorial present,

(b) Eaoch licenseo shall make or canse
to be made such surveys as may be neceas
sary for him to comply with the reguiae
tions In this part.

$20.202 [Personnel monitoring, (a)
Fach licenswo shall supply approbriate
personnel monitoring cquipment to, and
shall require the use of such equipment

y!

(1) Each individunl who onters a re-
shiivied aico uiwler such ciroumsatancos
that he receiver or 15 likely to receive,
o doso in any calendar quarter in cxcess
of 26 percent of tho applicable value
specified in paragraph (a) of §20.101.

(3 Each individual under 18 years of
age who enters a restricted aren under
auch circumatances that he receives, or
is likely to receive, o dose in any calen-
dar quarter in excess of 8 percent of
the applicable value specified in park-
graph (a) of §20.101.

13) Each individinl who enters a high
radintion aren.

(h) As used in this part.

(1) "Personnel monitoring equipment”
means devices designed to be worn or
earried by an individusl for the purpose
of measuring the dose rccelved (e.g.,
film badges, pocket chambers, pocket
dosimeters, film rings, eteo!

t2) “Radintion aren™ meanhs any ares,
accessible to personnel, in which there
exists radiation, originating in whole or
in part within licensed material. at such
levels that o major portien of the body
could receive in any one hour a dose In
excess of 5 millirem, or in any § con-
secutive days a dosc In excess of 100
millirems:

3+ *liigh radiation area”™ means anv
aren, accessible to personnel, in which
there exists radiation otlginating in
whole or in part within licchsed mate-
rial at such levels that & major portion
of the body couid recetve in any one hour
a dose in txcess of 100 millirem.

§20.200 Caution signs, labels, and sig-
nals, (a) Qeneral. (1) Excepl as othets
wise authorized by the Commission, sym-
bols prescribed by this section shall use
the conventional radiation caution colors

(magentn or purple on yellow back-
ground), 7The symbol presoribed by this
scction {8 the conventional three-bladed
design:
RADIATION BYMI(L
1. Cross-hatched areh is t0 Ls magonta of
purple.
2. Background ia ta be yellow,

/“"\

%
-
& |
: |
!
N
- |
NS B
l...q |
G A

(2) Inoddition to the contenta of signs
and labels presoribed in this section, N«
consees may provide on or near suoh
aigna and inbels any additional informa-
tion which may be appropriate in afding
{ndividunls to minimize exposuro to radi=
ation or to radionctive material.

th) Radiation areas. Each radiation
wrea shall be conspiouously posted with
o 8ign or aigns bearing the radiation sau-~
tion symbol mnd the words:

CAUTION '
RADIATION AREA

(0) High radiation aress. (1) Each
high radiation area shall be conspicu-
ously posted with A sign or aigns bearing
the radistion caution symbol and the
words:

cavTION !
HIGH RADTATION ARRA

(2) Each high radiation sres shall be
cquipped with a control device which
shall vither cause the level of radiatinn
to be reduced below that at which an
individual might receive a dose of 100
millirem in one hour upon entry into
the area or shall encrgize a conspicuous
visible or audibie alarm signal in such
a manner that the individual entering
and the lieensee or a supervisor of the
activity are made aware of the entry.
In the case of a high radiation area es.
tablished for a period of 30 days or less,
such control device 18 not required.

«d) Atrborne radioactivity areas. (1)
As used in the regulations in thia part,
“airborne radioactivity area” means (1)
any room, enclosure, or operating ares
in which airborne radioactive materials,
composed wholly or partly of licensed
materigl. exist {n concentrations in ex-
cess of the amounts specified in Appen-
dix B. Tabile I. Column !, of this part; or

1Or "Danger.
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(i) any room, enclosure, or operating
arca In which alrborne radionetive mates
rinl composed whotly or partly of Heensed
material exisls in coneentrations which,
averated vver the humber of hows In
any week during which individupls aro
I the aren, exceed 25 pereent of the
amounts specified In Appendix B, Table I,
Column 1, of this part,

2y ¥ach nirborne radioactivily nren
shall be conspieuously posted with a slen
or »itng bearing the radiation eaution
symbol and the words;

calIoN !
AIRDORNE RADIOACTIVITY ARKA

() Additional requirements. (1) Fach
area or room i which Heensed mnterial
is used or stored and which contnins any
radionctive materinl (other than natural
uranium or thorfum) in an amount ex-
cecding 10 times the quantity of such
materind specified in Appendix C of this
part shall be censpleuously posted with
a4 Hlrn or glens bearing the radintion
caution symbol and the words:

cauTioN !
RADIOACTIVE MATERIAL(R)

(3 Rnch aren or room In which nnte
ural uranjum or thorium s used or
stored In an amount exceeding one-
hundred Gmes the quantity apecified In
Abpendix € of this part shall be cone
spicuously posted with o sign or signa
bearing the radintion caution symbol
and the worda:

coavrIon !
RADIOACTIVE MATERIAL(S)

() Contaimers. (1) Each contniner
n which {8 transported. stored, or uced
a quoantity of any licensed materinl
(other than natural uraniuny or tho-
rium) greater than the quantity of such
material speeified In Appendix C of this
part shall beay - durnble, clearly visible
label benring the radiation caution sym-
hol and the words:

cAUTION !
RADIOACTIVE MATERIAL

() Each container in which natural
uranium  or thorium 18 transported,
stored, or used in n quantity greater than
ten times the quantity apecified in Ap-
pendix C of this part shall bear a du.
rable, ciearly visible label bearing the
radiation cnution symbol and the words:

CAUTION®
RADIOACTIVE MATERIAL

(3) Notwithstanding the provisions of
subpatagraphs (1) and (2) a label shall
not be required:

(1) If the concentration of the mate-
rial in the container does nhot exceed
that specificd in Appendix B, Table I,
Column 2, of this part, or

111} Por laboratory containers, such as
beakers, flasks, and test tubes, used
transiently  in  laboratory procedures,
when the user 18 present

14 Where contaners are used for
storage, the labels required in this para-
graph shall state also the quantities and
kinds of radioactive materials in the con-
tainers and the date of measurement of
the guantities.

LOr "E)Inger".

20-8 § 20.204

$20.204 Ezceptions from posting re-
quiremenls, Notwithstanding the pro-
visions ol §20.203,

) A yoom or arca I8 not required to
be posted with o caution sign because of
the preschee of o senled souree pro-
vided the radintion level twelve inches
from the surface of the source container
or housing does not exceed five miltivem
per hour,

thy RRooms or other areas In hospitals
are not required to be posted with caution
slpns beeause of Lhe presenee of patients
conliin'ny hyproduct material provided
that there are personnel in atlendance
who shall take the preeautions necessary
to prevent the exposure of ahy idividual
to radiation or radlonctive material in
oxcess of the limits cstablished in tho
regulations i Ihis part,

e} Caution siens are hoet required to
he posted at arcas or rooms contnining
radionctive materials for periods of less
than elght howrs provided that <) the
materisls nre constantly attended during
auch periods by nn individunl who shal)
take tho precautions necessary to pro-
vent tho exposure of any Indlividual to
radiation or rudionctive materinls in ox=-
cess of the linits established In tho rogu=
Insions In this purt and; (2) such nren or
room 18 subject to the leensce's control,

120.200 Exemntions for radloactive
maltertals packaged for shipmont. Ra=
dioactive materinls pnckaged and lobeled
In nceordance with reguintions of the Ine
terstate Commerce Commission shall bo
cxempt {rom the labellng nnd posting
requirements of § 20.203 during shipe
ment, provided that the Inside containers
are labelet In accordnnco with the pro=
vialons of § 20.203».

120.208 [Instruction of personncl!
nosting of notices to emplovees. (a) All
Individuals working in or frequenting
any portion of o restricted area shall be
informed of the occurrcnee of radioacs
tive materinis or of radintion fn such por-
tions of the restricted area; shall be
instructed in the safety problems associ-
ated with exposure to such materials or
radintion and in precautions of proce-
dures to mimmize ey osure; shall he in-
structed In the applicabie provisions of
Commission regulations and licenaes for
the protection of personhel from expo-
sures to radistion ur radioactive mate-
rials; and shall be advised of reports of
radiation exposure which emplovees may
request pursuant to these regulations.

th) Each licensee shall post a current.
copy of the reeulations in this part, a
copy of the license, and a copy of oper-
ating procedures applicable to work
under the license conspicuously in a suf-
fiejent number of places in every estab-
lishment where employees are employed
in activities licensed by the Commission
to permit them to observe such docu-
ments on the way to or from their pluce
of emplovment or shatl Keep such deeys
menis available for employees’ exanina-
tion upon request.

1¢? Form AEC-3, “Notice to Em-
ployees”, shall be conspicuously posted
in a suficient number of places In every
establishment where employees are em-
ployed in activities licensed by the Com-
missicn to permit employees working in

or frequenting any portion of a restrioted
arcu o ohserve a copy on the way to or
trom their placo of employmont.

[ Amended]

CitaNGE:  § 20.206(c) umended after tho
word "permit” by deleting the word “them*
ang substituting thervfor the phrase "ems
ployeen working In or frequenting any por-
tion of i rostricted aren' at 26 F.R, 13063,
Dece. 30, 1060,

Notr: Coples of Form ARC-3, “Notico to
Employees,” mny be obtained by writing to
the Director of the npproprinte Atomic Ene
ority Commision fleyiona]l Compliance Office
listed v Appendix "D or the Director, Die
viclon of Licensing and Jtegulation, USARO,
Washington @8, D.C.

[ Amended)

gounce: Tho note following 120.200(0)
amenderd to read 1n set forth ahove ot 27 FR.
6905, June 23, 1062,

§ 20.207 Storage of licensed mate-
rials. Licensed materials stored In an
unrestiieted aren shnll bo secured against
unauthorized removal from the plage nf
storago.

Waare DisposaL

$20.301  GQeneral  reguiremont, No
lleensea shiall dispose of llcensed matee
rial oxeept:

(n) By transfer to nn nuthorized roe
cipient as provided In the reguintions in
art 30, 40, or 70 of this ochapter, whiche
ever may bo applieable; or

(h) A8 quthorized pursuant to
13v.302; or

(6) As provided In § 20.303 or § 30.304,
applicable respectively to the disposal of
lteensed maoterind by release into sanitary
sowerage systems or hurinl In sotl, or in
§20.1c8 «Concentrations in Effuents to
Unrestricted Arens).

§20.302 AMfethod Jor obtaining ap-
proval of proposed disposal procedures.
Any licensee or applicant for a license
may apply to the Commission for ap-
proval of proposed procedures to dispose
of licensed material in A manner not
otherwise authorized In the regulations
in thischapter. Each applicntion should
include a description of the licensed
material and any other radionctive mnaa
terial involved, including the quantities
and kinds of such material and the levels
of radioactivity involved, and the proe
posed manner and conditions of dis-
posal. The application should also in-
clude an analysis and evaluation of
pertinent information as to the nature
of the environment, including topo-
graphical, geological, meteorological,
and hydrological characteristics; usage
of ground and surface waters in the gen-
eral aren: the nature and location of
other potentially affected facilities: and
procedures to be observed tc¢ minimipe
the risk of unexpected or haszardous
exposures.

The Commission will not approve any
application {0 o license to receive li-
censed material {rem other persons for
disposal on land not owned by the Fed-
eral government or by a State govern-

ment.
{Amended)

CHANGE: § 20302 amended by adding last
paragraph as above at 26 P.R. 352, Jan, 18,
1961
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§30.303 Disposal by release into sani~
tary sewerage systems. No licenses shall
discharge lcensod material Into & sanie
tary sowerage ayatem unless:

(») It is readily soluble or dlaperaible
in water; and

(b) The quantity of any licensed or
ather radioactive material released into
the aystem by the licenses ih any onhe
day does not exceed the larger of sube
paragraphs (1) or (2) of this paragraph:

(1) The quantity which, it diluted by
the average daily quantity of sewage ro-
leated into the sewer by the licenano,
will resuit In an average concentration
equal to the Himits l;ooluad in Appendix
B, Table 1, Column 2. of this part; or

(2) Ten times the quantity of such
material speoificd in Appendix © of this
past; end

(6) 'The quantity of any lcensed or
other radionctivo matorial roleased in
iy ons month, {f dijuted by the average
monthly quantity of water yeleased by
the lleenace, w1l not result in an average
concentration exceeding the limits spec-
ified In Appendix 13, Table I, Column 3,
of thin part: and

(d) The gross quantity of licensed and
othor radionctive material released into
tho sewerago system hy the liconaes does
not exceed one curin per year.

Exoreta from Individuals undergoing
medioal diagnosis or therapy with radioe
netive material shall be oxempt from

any limitations contained (n this
segtion.
§ 20304 Disposal dy burial in sofl.

No licenses shall dispose of llcensed ma-
terial by burial in soil unless:

(a) The total quantity of licensed and
other radtoactive materials buried at any
one location and time does nut exceed, a4
the time of burial, 1,000 times the amount
speoified in Appendix C of this part: and

(b) Burial is at & minimum depth of
four feet; and

(8) Buccessive burials are separated by
distanices of nt 1enat six feet and not more
than 12 burials are made in any year.

120305 Treatment or disposal by in-
cinoration. No licensee shall treat or
dispose of licensed material by incinerae
tion except as specifically approved by
the Commission, pursuant to 11 20.108
(a) and 20.302.

RECORDS, RRPORTS, AND NOTIFICATION

§320.401 Records of surveys, radiation
monitoring, and disposal. (a) Each U-
shall intain T de showing
the radiation exposures of all individuals
for whom personnel monitoring 18 re-
quired under § 20.202 of the regulations
in this part. Such records shall be kept
on Form AEC-, in accordance with the
instructions contained in that form or
on clear and legible records containing
all the information required by Form
AEC-3. The doses entered on the forms
or records shall be for periods of time
not exceeding one calendar quarter.

(b)) Each licensee shall maintain rec-
ords in the same unita used in the ap-
pendices to this part, showing the results
of surveys by $20.201(), and
disposals made under §320.302, 20.303,
and 20.304.

July 28, 1963 T8 4

(0) Retords of individual radiation
exposure which must be maintained pura
suAnt to the provisions of this subaece
tion shall be preserved until December
81, 1965 or until a date five years after
termination of the individual's employ-
ment, whichover Is Iater, Recorda
whioh must be maintained purauant to
this part may be maintained in the form
of microflims.

Noye: Prior to December 31, 1988, the
Commisrton may amend this aph to
sssire the furthor preservation of records
wliioh it determines should not he destroyvd.

$ 20402 Reports of theft or loss of
licensed material, Each lcensee shall
roport by tolephono and telegraph to
the Direotor of the appropriate Atomio
Energy Commission Regjonnl Compliance
Offico listed in Appondix D, immedintoly
aficr its ocourrence becomes known to
the licenseo, any loss or theft of licensed
matorial in such quantitics and undor
such olroumstances that it appears to
the licensce that a aubstantinl hazard
may result to porsons in unrestrioted

(10N
| Amended|
Bourcr: §20.402 nmendod to road ns met
forth nhove at 27 F\R. 6005, June 23, 1062,

130403 Notifications of incidents.
ta) Immediate notification, FEach li-
censco shall Immediately notify the Di-
reotor of tho appropriate Atomio Enoray
Commission Reglonal Complinnce OMea
shown in Appendix D by telephone and
telegraph of any incident involving by=
product, source or apecinl nuolear mates
rinl poszezzed by him and which may
have caused or threatens to causc:

(1) Exposure of the whole body of any
individual to 26 ;ema or more of radia-~
tion; exposure of the skin of the whole
body of any {ndividunl of 180 rems or
more of radiation; or exposure of the
feat, ankles. hands or forearms of any
individual to 379 rems or more of radia-
tion; or

(2) The release of radioactive mate-
rial In concentrations which, if averaged
over a period of 3¢ hours, would exceed
5,000 times the limits specified for such
materials in Appendix B, Table II; or

(3) A loss of one working week or
more of the operation of any facilities
affected; or

(¢) Damage to property in excess of
$100,000.

(1) Twenty-four hour notification,
Each licensee shall within 2¢ hours
notity the Director of the appropriate
Atomic Energy Commission Regional
Compliance Office listed in Appendix D
by telephone and telegraph of any inei-
dent involving licensed material pos-
gessed by him and which may have
caused or threatens to cause:

(1) Exposure of the whole body of any
individual to 5 rems or more of radia-
tion: exposure of the skin of the whole
Sody of any individual to 30 rems or
more of radiation; or exposure of the
feet, ankles, hands, or forearms to 738
rems or more of radiation; or

(2) The release of radioactive mate-
rial in concentrations which, if aver-
aged over & period of 24 hours, veuld
exceed 500 times the limits specified for

such materials in Appendix 8, Table IO,
or

(3) A loss of one day or more of the
operation of any facilities uffeoted; or
(4) Damage to property in excess of

$1,000.
|Amended]

Bounen: § 20403 (&) and (n) amanded W
read an sot forth above at 37 P.R. 8005, June
493, 1062,

(c) Any report filed with the Com-
mission ersuam to this scctlon shall be
prepared 5o that names of Individuals
who havo received exposure to radiation
will be stated in a separate part of the

repart,
{Aadea]

Bourc: Paragraph (¢) of | 20402 addad at
?goga. 08332, Jul. 3, 1063, Kfcctive Bept. 3,

§20.404 Report to former employess
of txposure to radiation, At the request
of a formor employee each lcenseo ehall
furnish to the former employee & report
of the formor employeo'a exposure to
radiation as shown in records maintained
by the lieonses purauant to § 20.401(a),
Such report shall bo fuinished within 30
daya from the time tho request Is made;
shall cover cach calondar quarter of the
individual's employment involving ex-
posuro to radiation, or such lesser period
as may be requested by thoe employee.
Tha report shall also include the resulte
of any caloulntions and analyses of radio-
active mnterial deposited in the body of
the employec and made purauant to the
provisions of §20.108. The report shall
be In writing nnd contain the following
statement:

This report ia furnished to you under the
provisiona of the Atomlo Energy Commimion
reguintions entitled “Standards for Protsoe
tion Against Radistion" (10 CFR Part $0),
You should pressrvs this repocrt for future
reference,

(b) The former employee's request
should Includo appropriate identifying
data, such as social sccurity number
and dates and locations of employment.

§30.405 Reports of overezposures and
excessive levels and concentrations. (&)
In sddition to any notification required
by 1320403, cach licensee shall make &
report In writing within 30 days to the
Director, Division of Licensing and Rege
ulation, U8. Atomic Energy Cominis-
sion, Washington 25, D.C., with a copy
to the Director of the appropriate Atomio
Energy Commission Regional Compli-
ance Office listed in Appendix D, of (1)
each exposure of an individual to radis-
tion or concentrations of radioactive
material in excess of any applicable
imit in this part or in the licensee’s
license: (2) any incident for which noti-
fication is required by § 20.403; and (3)
levels of radiation or concentrations of
radionctive material rnot tnvolving ex-
cessive exposure of any individual) In
an unrestricted area in excess of ten
times any applicable limit set forth In
this part or in the licensee's licenzs,
Each report required under this para-
graph shall describe the extent of ex-
posure of persons to radiation or to
radionctive material: levels of radintion
and concentrations of radiocactive mate-
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rial involved: the cause of the exposure,
levels or concentrations: and corrective
stops taken or planned to ussure against
a recurrence.,

{Amended)

Bourer: $20405(n) amended to rend aa
net forth above nt 27 F.R. 6008, Junp 33,
1002,

) In any ense where o lcenseo i
required pursuant to the provisions of
thir section to roport to the Commicsion
any exposure of an Individunl to radin~
ton or to concentrations of radionetive
material, the licensee shall nlso notify
such individual of tho naturo nnd extent
of oxposure. Such notice shall bo In
writing and shall contain tho following
atatemnent:

‘Thin report (s furniehed 1o you wunder the
provisions of the Atomio Encrgy Commisaion
rogulations entitled “Standards for Frotece
Uon Aguluet Radintion” (10 OFM Part 20},
You ahould preservo this soport for future
reference,

20-10 §20.406

(¢) Any report flled with the Com-
mission pursuant to this section shall be
meepared so that hames of individuals
who have reeclved oxposuro to radiation
will he stated In a geparato part of the

report.
| Added |

Sounce: Paragruph (c) of § 20.603 nckided at
26 FH. 6822, Jul. 3. 1063. Efcotive Bept. 1,
1903,

1 20.408. Notice to omployces of oz-
posure to radiation. At the request of
any employes, onch licenaco shall ndvise
suoh cmployee annually of the em-
ployeo's exposure to rodiation as shown
in records maintained by the licensre
purtuent to § 20401(n).

EXCEFTIONS AND ADDITIONAL
REQUIREMENTS
1 20.001  Applicationa for ezemptions,
The Canmission may, upon applieation
by any lleenseo or upon its own initiative,
grant such oxomptions from the require.
ments of tho regulations in thiz part as

It determines are authorized by law and
will not rcsult in undue hasard to life
or property.

§20.002 Additional requirements,
The Commission may, by rule, regula-
tion, or order, impose upon any licensco
sueh requirements, in addition to those
eatablished In the roguiations in this
part, as it deomn APPTORTINte OF NECONs
sary to proteet health or to minimize
danger to life or property.

ENFORCENENT

§ 20.601 Violations. An  injunction
or other court order may he obtained
prohibiting any vinlation of any broe
vislon of the act or any reguintion or
order {ssued thereunder, Any porson
who willfully violates any provision of
the act or any regulation or ordor issued
therounder may bo gullty of a orime, and
upon convioction, may be punithed by Nne
or imprisonment or both. as provided by
law,

Arpendix A (Reserved)
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PART 20—PROTECTION AGAINST RADIATION

Arrzwpis B

CONCENTAATIONS IN AJR AND WATER ASOVE NATURAL BACKOROUND
{See nntes at endd of appenidiy]

Table I T.die 1) {5 Table I Teble 51
Element (atomie Tsniope 1 Culiimn } Colnmn | Cal.ina § ¢ i Eletent (atanile Isntope ¢ Cobinn | Colonn | Column | Cobims
number) 1 £ 1 nunher} ) 2 1 2
Alr Witer Air W - Ale Watsr Alr W

Geeiind) | lwefanrd) | Gueisn i b feeir iy U ipriody | tweinh) | otuetinl) | dueiut)
Actintum (88)_. ... { Ac2X P ) gt | ows i fesium (55, ... ! s 131 9 twirs | 21073 | axaee? 22107
Bogud e l ] KV 4 Lol - VAT b g [l V10
AcSo KRR Cs 134m 8 arirs | 2xpre x1 L Hry
Loetrd : H Cris | st 110~y
Amertclam (9% .| Am 2] | U i Csin 8 IV lla Vi ol YY10ry
s ! ! 1807 | Vrrd 410y
Anr 2 b | { a3 = LS ITS VAP,
N 4 ] aritre | Tt 2710y
Antmony (%' Shx LS TR ST Codum (S ..., Ostan S (A AL $7107y
LR et i 1 PI4URE V4 UR) Ly,
shiid Tedut 5. toe : Cs13? b (V41 ax ke AV,
Tl o1 ‘_ 1 P/t b1 /00 /0Ty
L3 S0 ERN ] Clidorine (37)....... “13 s $71rt | 273000 LId 1l
I . ! 274 | Ay iy
Argon (18)_..... .. | AT : 138 s s/ | 17008 4Y30
A4l 1 AW 1730-3 (3.4
Arsente (3. ... . A3 8 Chromivm (21)..... Crsi s VAL Y g [T 430y
[ . I LMY LyIn 2730y
AcTH = P Cehalt 127, ... . T I? 3 dird 271008 L4
[q i H 74 IR P | /0,
ATS s 3 Co8m S wett | wsird 34,
I t 1§ st exius 2730y
N DT s Cn’8 8 [ YAV Vel ] P>,
! i IR B4 L sl 174 Lo
Astatine (82) .. ....0 a2 N Coty 8 3T 1M 673ty
1 : 1 LTI B g ] 3y
Barium (38)........| I!a 131 & Copper (29).nennen..} Cubs 8 ol | 1t i,
1 1 [P [YALR) 2107,
Iia 140 = Curium (96)........1 Cm 242 R IX3ru ] 731 2107,
1 4 YU | XA 3107,
Derkellum (97} .. ... Lk 243 8 Cm20 S XU ] X104 8X107,
I 1 1AL 10 2107,
Dersiliom (... ! 17 = Cm21ta L] GYHrIL 24004 X107y
[{ 1 1Rt KX 30,
Bismuth (83)... ... Bi26s 5 Cm 215 3 X103 | 171078 4107,
! 1 Flrv ] RZ)0¢ 310,
tpions 5 Cm 248 8 sxioen] 1xX10-e $Xi0my
! 1 1 1rUrt RXlrd Ix10~,
2 = Dy 168 8 31 | 1Xxt0r 4010~
! i 1 2x109 | 11079 X107y
(NERCH] B ; Dy1es 8 it | 1A10 X107
i 1 | 1 X107 | 12100 i
Dicmize (32} ... s irw2 ] | Erisy 8 Gzt | 3x10 X107y
: 1 | 1 o107 | axirs sxir,
Cadrmlum (38'...... 1 CG9 8 i+ Erlni K Il Al 130,
; I ! 1 Extrt | 31 17307,
Lo S b o b Tedgme o azier b B! Fureptum (63)...... P Fui1c2 I st | 21 810y
i ! 1 (T2-0.2krs) 1 dxaet Lopieed [ 741 o
cins s ‘ Euls2 8 1X10-0 | 25 ]0-8 8y
1 (T2=1331s) I it 2xind N 10y
Calrium JURS B ¢ X 3 ! Fuls 8 443rY | BY10°Y %107,
1 H 1 T | 6O 20107,
Ca 7 8 Lulls 8 ox10- | 8x10-2 X107,
I | 1 TR AXA0r 10y
CalifarriuD vy | C121% ] Fiuzerine (9)........] F18 8 SX10-8 { 2X107) s X100,
1 | 1 x| 1 X1t Lxlom,
Cc120 £ Gadolintum (64)....} Gd1R N X1t | Axo-d 210,
1 1 UxlrY | axiors $2107y

cros g | wesen laai g | sxior | 2xios sxin,
i 1 1wig-22 i ; 1 4x107 | 2Xx10-¢ sximr,

Carbon (4) .. ..4...,‘ [pi1} 8 4 Galilum (... ,Ga 2 b 2x10~? 1100 4x10~,
iUy syb § Lr . { 1 2% | 1Xi [ it

Certum (24) . ...... | Ce sl B 42077 | Germanium (32)....! Ge 7] 8 X108 | Sxiurt axioeg
1 Pt vy H 1 Ex107¢ | Sy 2x10my

Ce 143 b LR gt @ Gold (7D iairanaean] AUTVE 8 1104 Sx1ird axio-

I e P ! ! 6x10t | 4x1 1xi0~]

Ce 344 I 1 oYrs T © AU 18 3 3Ixio? 2108 Sxr

1 { LAY i [ 1 toaxie? 1Xure wxio | EXI0-

See footnotes at end of tadle.
T8 4 § 20.601 20-10a
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Arrswoiz B—Continuned
CONCINTRATIONS IN ATH AND WATER ABOVE NATURAL BACKORNTND-~eORtiBUS]

PARY 20—PROTECTION AGAINST RADIATION

Oct. 15, 1962

{Roa nutes 3¢ end of appendis)
|
Tabte I Table It i Tatle 1 Table {1
Element (stamic Tsotopet Cuolirin | Colnmn [ Colums | Colunn Eletrent {atomic Isotope ¢ Colnmin | Culuma | Columa | Columa
Bumber) H 2 H 3 autbery 1 2 1 2
Adr Water Asr Water Atr Water Alr Water
(we 1113 jly | (el | Gueiml) eiml) | (uejmir | Geefmi) | Geriml)
Gold (W)...........| Aul® 8 12100 | swign | oexae 2410 || Osmiam (36} ......| Os 193 s 4X1077 | 2ot
1 NX10-T 1 AW | 3xine 2XHrs 1 axior | 210
Hafntom (72)....... nis R HOG | K08 § X1 Txur ! Palladiom (46) ...] P4 103 8 1X10 XAl
1 XIS | 2 3Ixio— T 1 X107 | #x10
Holminm (87)..... ; 2188 B 2x10-t | exioe | 7xi00 33Xt Pd 108 q X107 | 3104
I 2107t | exioe | Ao 3x 1Y 1 4107+ 2X10t
Hydrogen (1).......] H3 8 Sx107% 1 1xi03 | 2X1077 31071 || Phosphorus (13)....] P 32 8 TNy | 530
- Subj X108 | .. 4X107 [ 1 X100 | 7Xi0
Indium (49)........| In113m 8 BX30~¢ i 4xlot | 3xin? 1%10-1 ii Platinam (78)......| Pt191 S 8X10-7 | 4Xi0*
1 TXW L axiom | 2x10? el I 6X107 | Ixio*
In 134 S IXIT | 8)ae-s | axio-s 2X%10-4 Pt 193m E] X100 | 2Xi0
1 X6 Syigee | TN 2XU g 1 3X10- | IXi0?
Iz 115 S 23304 | IO | wAinet axurs Pt 197m 8 6X10-0 | 3Xi0?
1 24U L IXI0-Y | 610 4107 | 1 X1 | X108
In 118 8 221 | oaxios | uxyr @AW Pt 107 8 X107 71
1 IX10 § 3X108 | 1ot oX10-8 ! 1 6x10~* | 23Xl
lodine (53)..........} 1128 8 BX10-0 | BX10-s {1 3wjn- 27y 1 Platenium (94 ... Pu238 8 2X1017 ] 1XI0re
1 it |oaxios | pan-e 9X 1t ] IXUrN | BXI
112 B 2100 | 1aoes |oaxnrn ] 4yt Pu2% B axiol 110
1 TXIO | X108 | 2wy 2X10-¢ 1 4X10-111 8X10~
113 L X107 | G6XI0-Y 1 S 1a- A0 Pu 280 8 210k 110
1 axure | axied | opxie X107 1 axion | 8xio-
ris 8 X077 | x| st 63304 Pu2l ] extoms | 710
] 9x10-7 | xtrd | 3wioee 2X10~9 1 10 | 4>10-1
1133 5 3xint | oxieee | o3> 74104 Pu 242 S 2073 | 1x10
] AL IR VAU N B4 U] 4410 1 43 | 9X10e
1134 5 ST | Al b uxine IXI0~¢ ! Poloninm (8. ... Po 210 8 sxin-s| 2X19-4
1 axios | oxirs | yan Gt ! 1 a2xien | SX10
1133 8 17t b ewioee | oaxioe 2x10- i Potassium (19) ....| Ka2 8 2x10- | 9xiom?
1 471677 | 2¢10-1 b 1Ko TR | 1 IXI0-T | 6X10
tridiom (7). ... ..} T2 160 8 1o G 3 Prassodymium '53}.1 Pr1a2 8 axio-t | 9xios
L ma b | 3R B
¥ B 1730 gtinl 4 B
Irin 1 3‘x§~r' 121073 : I X1t | EX10-
Ir 194 8 2n tir? 178 Promethium 61;...{ Pm 147 S 6o | exi0-
1 20 U0 i 1 1X10°7 | 6X10-
{ron (20)............| Fets B fop 30 Pgio Pm 140 S 3XI10-T | IX10¢
1 Ix e | Trlomr 1 x| 1x10-t
Fe 53 B IEet |oewin-d i Protoactinium (613, Pa230 S 2x10-0 | 7X108
1 Pratiad I Y slind IR Ll
Kr8tm sub Pa 23l ] 1] 3ot
Krss Sub 1 1> ] 8xloe
Kr 87 Bub - Pa 33 q exirt | oaxig
La14d 8 X1 1| axior | 310
1 Tt Radium (88) ... .1 R s IxX1-s | 210
PL 203 S S T o] 1510
i ot Ra 224 8 sl | Txlo
Ph 210 N e L Tta 228 1] gty axi
rL212 {) ':;:x:o' g;:n: 2 1 nwjoen] uxio-e
) 21 2 ] . N o344
A A | e R
Lotettum (71)......} Lui?? § 1oy L 2t Ralun (86)..coeoe..! R 220 8 3%10°7 Lo liaasd)
! F L I Al i ! vasuracesefeaseracees
Manganese (22:..... Mn g2 ; &t::;n-: T 1n 022 I IXIGT [amocnnnene
ol
Mo b Ax0 Tie 183 s axiors | 2xiom
i s X axier | 81078
Mnl8 b4 Axinm i Re ts8 3 6xE? | 308
I 3 } 1 ax10-" | 1t
Afereury (8uj....... 1z 19*m = i Re 187 Kl oxlu | ¥
| 1 ; 1 3X10-1 | axioed
{ g7 5 LT 188 N senrt | axiont
i 1 1 Je et 1w
(R 1Fgcnt N nnism Y s E B A
: 1 o Rl .ulg::
. sern ¢ D g e : L Xl
AMolsbdenuin fd,. i Mo w ;- e ' ﬁ“;(}"':
J PR o - 2% |4~
Neolyrtum (fin. .} Nl 144 i [ e
IIERT,) et ; 318
: 1 I X
SRR § p Xl
Tar, e : - ’, -
Neptunium (4. ... Npnt ; ;o _;“ﬂ’l‘:_:
N3 - - i ‘
; o3 ; A
Nickel ©TvLL.o NIID 2 I
1 | S
< el oot
L3 b 1 1
HENEA 3 S
1 1 L
PNB At ; o
Cwbed < Sl N
H i - !
NueT ; A T
Of7minm (T LLh G 185 = - !‘ Rotids Ix10ms
C s 191 .‘. 2T - 4X10- Xl
Lo 1 H SN AYLrY | 3XDe
T Ostn - w10t X0 [t
‘ i | CAIO L axIome | axYune
See foctnotes at end of table,
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ATOMIC ENERGY COMMISSION RULES AND REGULATIONS

Arrgnply B--Continued
CONCENTRLTIONS IN AIR AND WATER AROTE NATUHAL NACKGROUND—contintiod
{8ea nntes of el of nppensdis)

Totde } Table | Tl I
Blemeny (ntoniic Isotop 1 Cobnan | Cotmmn | Cotiinn ! Cotamn Lienent (tomle fsotope ! Catutnn | Cabpnn | Ca)
numbr) I 3 1 d nunlxr) ) 1)
Alr Water Ale W oter Alr Were Alr Watey
(wepnl) | emnl) | esnl) | Geeond) tgetmby | (uefeel) | Guehnl 1 tuemily
Blver (7). uveenan] Ag b0l 10 26104 { 1K1 Th %3 A axjo-t -1 240
X Kb 4100 axirn (el
AR 1m ux10-t 750 Th natural LAg0en | 3
1x10m S x| g
Arm i I hrt Th M 3 oy 8
‘n 9% a0 |8y
dodiwm (A1), vovve.| Nu s Tmilam ((M...... | Tmin 1410 X1
. i b
N Tmin Izl |
Strontlum (38)......| £ 85mn TID(0) .ovsuenenn.| B UIS 1 ! ;
2 et | 9w
TR 8n 135 vt 8
Wi | oAy PRI
oo I X LE )V( T‘:’\‘ﬁ";lm ) (M) W 1% ".: 4 ‘; ”“.
" A Y ullrRn) 1xm bes 4490
Ar o M 04 b4 W 1y 407 " A
X 10 “ 1 3« 1104
fryl b PR i3 wain (¥4 # A0
X X 0+ / i 7 xjes
8rea o Xi 3% Cranium (9)..,....[ U 2 Ve ¥ axloe
» A0 = 1 »in-¢ q{ Avwind
Bulivr (16)..........| B 23 x M ¥ um b FALEIR S | #2101
Ed w10 M3 !l‘/' V0 v v i
Tantalum (WBes.oo.| To 183 x X100 x U 2 154 GxIne 2l
" x <t » ¥4 Xl Rt
Technotium (19)....| Tag0in X %01 o (A1) 1 (74 [Tl arint
~ P » b4 [Pana] Al
Tow bed At X [ 1] X H LR ot
. x xlo# ' [V 5 e 8r ot
e tm » ®x100 | A U (34 > §ied Ryl
N * 2100 | A V2 Vi v -t
Teo? X x| 4x um 17 7ind 4 4ir?
¥ Xt 1y 171 7 4 )irh
Town ; ; g: ;5 {-natural w yrinel
 Jg Y. % e 0l
Te® % Xt | 7w vinadium (23),....0 V 48 > gwiet
. x ¥k | g H x X!
Tellurium (5D.... | Toi2im > w10 1 I¥ Nenon 5. eeveen.| Xo 130 Huh
X e X 13 Bub
Te 12Tm ¥ » v~: ° 133 Rub
¥ X1 "1terbiuzn (X g
Toua! Yoy | A i1 Il Yiterbiuze (301,....| YH 78
210~ 20+ 3 ' 3
Te 12im % 8': 13 o:: Yirlum 3%, .. ...l YV 0
x10-¢ | oxio
Te 120 Xt | ix et ¥ im
VO] e Yo
Teilim 4> 10-! ‘{x u':
x 10 -
Te 132 v [ 2l 0 Y m §
x 6x10-t i Ve
Terbinm (63).......] Th 16 1xloh i
1710 U Ve Z
Thallom 81 .| TH200 yomt j e foes
x M- AR 8
Vi gxm: ! Zn Lo
A7 0 b3 ]
T2 om “n 69 |
10 2 el B ;
T A0 : rcontum (). '8 'n L EA
2y - B 2t s 3 IRl
Thorum (00, ... | Th 228 3 3o ' d M
ot | ogane v 3 ok
Th 230 g ISR BT . ny 1 )r:(;- PRI VS [ P VR U]
Yo let o 3mlGt : .

1 fatyble (202 Trsalutde <1y,

' "Sllllw“ means that values given are lor submeryion In an infinite eloud of fascous
menter’sl

Nots- Tn any ense wlere there ta a misture in sir or watet of thore than one
ratiowicitde, the Hmiting values for purposes of this Appendis should be deter
mined ra follows"

1 M the identity apd mneenteation of each radinnuelide In the misture are
known, the hmiting volues should be derivad as follows Deterine. for each
radipnucie In the mittare, the =atin betacen the quant:ty present in the miture
and the linut otherwien establithed In Appendis I fut 1ht 1pecifc radionvclide
when not 16 & misture,  The sum of such ratios for all the radlonuciides In the
mittute MAY not excved 17 (e, anity),

Frosrie If radionacliies A, 1, and C are present In concenteations Ca, CR,
and Cc, and if the appicable M PO, are MPCa and M FCk, and NP respwe
tivety, thew the concentrations shall be limited o 1hat the following relationship
erisis

AL
MP

n

e
THCR T M pec®

20-12 § 20.601

2. Meither the identity or the mancsntratian of snv radlonucible in the mitture
s ot known, the Limiting values fot arpceen of Appendia Bstall be:

a. Fot pueioscs of Table i, Col 1—1 x10-it

b. For pmrposwet of Table I Col 2—-3x10-

¢. For turtwees of Table 1], ("ol 1-=4x 1010

d. For purposes of Table 11, Cof 3—1x10-¢

371 any of the onnditions specified v low are met, 1he cortenanding vatuey
specified telow mav be used 10 liru of thoy G dfic-] 19 paraerapk 7 above

a 1the Wenuty of each radicnnedid 17 the eatlaes W e WD bt D roneenira,
tion of one 67 Mote of 1he radinnuriides in fhe misture 1t oot knawn, the Monoen.
tratian umit far the mislure i theinmit weced i Append(s "B for 15¢ radienu-
eli-de 10 the mixture having the loaert conceutration it or

b 11the identity of each radionnc.ide 19 the ritute is tiol knesen, byt s known
that mriain aAnaaclidu srecifed 10 4 ppeadie B are nol presssit o the ttare,
1he confentration UL lor the mizture 18 1he lowett erneraimtiss 'tmil spacafied in
Vprwendn 13 for any radionuciide whirh ts hie! kut s n to bt shernl (rom the

Oct. 15, 1962




PART 20-PROTECTION AGAINST RADIATION

i Tabh I Table 11
¢ Flement (utomle number) and Iaotope ; Column | Column 2 ! Column 1 : Column 2
Alr Water Watr
| we/mi) (uclmly l.r[ml) lnrllul)
118§ Known that e o0, 1 m, l'hllo. l'o2ig, AL 211, m i
13. l( ? Ko 228, Ao & I7 l , Th 2%, HHJ. . |
l h-nal nre tol . i 4XI0-1 ¥
ni ll I(mmn that Rr m l I’h 216, Po 210, Nn 223, B i )
e N a nﬂ lu.n nnt are not present. . 6¥i0-t : 04
Hitt ko o\ 5140, 1) 210, Ha 225 knd a 728 re not ; E
gl X101

Il“ (1] knnwn 1At 184 726 A0 i 229 e pot present IKNgt a 140500
Wi known that alphacmitters and Be gy, 1329, I'h 219, .

Ar 207, Re 22, Pa 230, I 260 aned 18K 200 ae ot press ) :
R hg (] . [ P4l

lm is known that nllmmmlllm ani 10200, AT, He

228, a0 F'u 21) a10 pot prerent., R AU EILY NP 1A
i \l lmuvn that ulplmﬂnlmu ang AG 227 n18 nul

b L T Y RPN axion . L el
Wity Known that A 277, 1 230, I'lﬁll l'u o, u i H

' 940, ' 247, andd CF260 are not present., LT I B
1t P 231, Pu 239, 'u 200, 1'o 345 snd um e not prer .

L1 P L T T TT PO, brelMl] PN HIN e

y 4 1t '1". inltture of fadionuclides ranst<ts of uranium wnd s dnurbter produess
’n on dust potar 0 e d processing of (he upaninm ore, ;hn volues ¢ ocifies)
wlow mn; lno tied fin e of those sletermined jn accordance wll h parsgrph | above

B miatnre 1f n) the
ot the mmtnmuun Hemil fur that radione H ie lrf““"‘ In Table

or h e Abecifed I pscranhe a a3 ohose,
o0y b 1. 1—1 o) 1t I
wefinl naturn] rain; or i mlcmmﬁu‘.g w‘,"e’f.'i!.5'7.?3&-',".'7':“3?'3.'.1'3,&'J.?u’.'.'.?.... Fatiun Top all T Faaluiiulides onsilereil o ik present i 10 wiature dray 00t
oF purpotes of “Lak-le f1, (ol 1—3 10=11,¢1ml Fross afpiha setivity; or WX 10-1 exeeed b (le, .
we/ihi taturn nranfun; nramluorvmnl prer cubie inater of 2lr nagusal umnmm. Oy O -t 40
MpcaTMPCRT
[Amonded | | Added)
Cutanar: Paragraph 3, Appendix "3" re- Houmeg: Paragraph 4, Appendix "D ape
vized to read ax sot forth above, nt 20 FR penrs ot 28 F.R. 13063, Dec, 30, 1000; Para.

graph 8, Appcndlx "I appenrn nt 20 PR,
11046, Nov. 28, 1001

11040, Nov. 25, 1901

Armrxnix

8 Yor purpmst of nu nnte, & mdionucide may b constdered 83 noy proant in
't 0 of the cueentration of thae melinnaclide in tha misture

1ot Aps

wbdlr N (A PO does ot execed e, 15 ¢ \Il'l' "‘mm»drmnmum uf ruch

Materin) Micros Mot tial 1 Mo Mateeld R
cutfcy } [STHIES B curhy
..... ] 1
10 10
10 w0
» b
| 10
iy 1
0 1
Iy i}
l? [ Tf\ R ";
- thatural). ... 4
Ve w0 | e 0
1 P RiE, e W Tetium. Eee IV . o
0 DL 10 | U rmataraly 0
] 1 P N . n 1m . . 1
w + aq - LU .. "
| n X ]
...... g i 1 . l 0
0 [N | 1
10 t v ! i
0 4 ; 10 10
KU 1B Un tfied rardiconctive mateeiale or nny 01 i
r HHO) 7]2 ;: 1 the atve I unknewn mistuLes. ... : 01
0 :
1o Bl '

Note: For purposes uf §§ 20203 and 20.304,
where there Is Involved 6 combination of 120«
topes In known amounts the limit for the
combination should be derived as follows:
Determine, Tor each {sotope in the combina-
tion, the ratlo between the quantity present
in the combination and the limit otherwise
established for the specific isotope when not

Jon. 1, 1963 T5 2

in combination. The sum of such ratlos for
all the tsowopes in the combination may not
excerd 1% (le., “unity”},

ExanMpie: For purpotes cf 120304, if a
particular batch contains 2.000 ¢ of Aun
and 25.000 wc of C¥, It mayY aiso include not
mote than 3,000 ¢ of 'V, This itmit was de.
termined ar fcllowrs:

2.000 pe A 20400 e O

00 oo M0
The denominatcr In each of the nbove ratioe
was oblatned by multiplying the figure {n
tho table by 1,000 as provided in § 20.304.

§ 20.601 20-13
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Areaxoix D
UFITED STATER ATOMIC RNZROY COMMIMION
COMTUANGE CITICES

Tiexton

Addrew Telephons

€ um!ﬂ'ﬂlﬂ‘l. Deisware,  District ol CUIu{nl-ll.
gt Mn::v“h“; m’r’enmy v,
llhode land, |n4(\’ ol '

crmont,
]
Alabama, Arkansaa, Yiorida, (mul lenluelr,
)aulmm. Miululnlll. Nurth C Pum

Cannl Zone, Puerto Rlco, lllh C
nessee,  Viginla, Virgin  Islandy, d \\‘
Virginin. w

Minols, Indiane, Town, chhlnn. Minnesots,
Tixtour!, Ohlo, and Wisconsin,

144
Colmdo daho, lhn-u Montans, Nebeaski
w Aetico, North I ! onu'n'n v, Bouh
u-lou. Tezm, Uteh, yomln,

M(I)l'!.l, At#omh cuxmg- ‘hw‘llhur‘l'c’u:xn
PosaeanTont I the Factfio,

rm {’ Divison of Compiiance, Y;!Jcn 91000, Rat

4J lludm llm
ow York 14

Reglon_II, Diviston of Compllangs, | N13-61¢k

10 Reventh mm! NE.
Atlanta 43, @

Re IoAn 111, Division of Cotnpliance,
Oakb wslonsl Bull
Sok ol Prgfwsloosl Bulding,

D]
Clidsy e
wates 1-7711, Bat
1)

1 o
ne‘,mll(\). Division of Complisnce, | 587-5004.

.0, Box )
Denver 18, Colo,

Negion Y, Divigen of Compiiante, | THornwall 1-300

211 Ranevolt W
Herkeioy 4. Lﬂli.’

Norz! Ths record Xeeping and re

reguirements oontained in this havs

bnn nppmod '( the Buresu of the
" IM W the Pederal m

$ 20.60!

()

[Amended)
Onanan: Appendiz “D" amended 0 read

as sat forth above, st 97 PR, 8005, June 22,
1909 and 97 F.R. 10020, Nov, 7, 1960,

dan.

1, 1963
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PART 30—LICENSING OF BYPRODUCT MATERIAL

GENESAL PROVINIONS
Purpouu

Boops.
Ldcense roquiremonta.
Definitiona,
Intarpretationa,
KXEMPTIONS

Porsons operating Commission-owned
Iacliition

Onrriers.

Other exemptions,

Taompt concentrations.

Certain luminoua timeploces

laok flluminators installed In auto-
maobile looka,

L L o J
TYPes of licenses,
OmnI llconm

30.12

3050
0.9
$0.99

0.3
20.34
8020

o-norll rmulnmlnu for tssuafnioe of
speoific licenans,

Bpecial '.'tqulnmonh for lsuance of
apecific hianges,

Quallty rantral sampling procedures
under certaln apecific Jicenaes,

LICRNENS

Issuance of apecific lloenses for iise of
Dyproduot material.

Terms and condmona of lloenase.

Raports of byproduct material,

Bapiration,

Renewa! of license.

Amsndment of licenses at 1equest of
lconsee.

Comin! aotlon on 0
renew or amend,

Inalisnabdility of licenees,

Parsons possesaing byproduct material
on effective date of regulations in
this part.

ATCORDS, CEFORTA AND INEPECTIONS

890.4] Records.
30.43 Nspection.
$0.¢4 Thets.
MODIFICATION AND REVOCATION OF LICENSDS

305 Modification and revooatlon of I
censes.

3082 Right to withhold or recall byproduct
material.

ENFORCRMENT
Violationa.
SCHEDULES

Bchedule A.
Bchedule B.
3073 Bchedule C
30.7% Schedule E

Avrroarry: §§ 30.1 to $0.73 lssued under
sec 181 68 Stat 048 42 U B C.2201. Inter-
pret or apply secs 81. B2, 182. 183. 68 8tat.
935, 983, 934. <2 U. 8. C. 2111, 2113, 2232,
2233. Por the purposes of sec. 223, 88 Btat.
038: 42 U. B. C. 2273, 33031 (D) and 3033
(0) 1ssyed under sec. 1810, 68 Stat. 948: 432
U.8.C. 2201 (b) and §} 30.41, 80 42 and 30 43
tssued under zec. 16lp, 88 Btat. 980; 42
. 8. C. 2201 (p).

Bouncs. $§30.1 10 30. 72 appearat N P R
218, Jan. 11, 1856, except as otherwise noted

Ll

3061

30.74
30.79

Jan. 1, 1963 s 2

QENERAL PROVISIONS

PART J0—Licensing oy BYPRODUCT
MATERIAL

$30.1 Purpose. ‘The regulations in
this part are promuldated by the Atom!o
Energy Commission, pursuant to the
Atomic Energy Act of 1084 (68 Btat.
€19), to provide for the Ucensing of hy.
product material,

§30.3 Scope. Except aa provided in
1§ 30,6 to 30.8, the requlationa in thia
g‘ar&’wmy to all parsons in the United

atos,

§30.3 Liconse requirements. Mo
person subject to the regulations in thiy
art shall manufacture, producs, trans-
er, recelve, mcquire, own, pORSCSS. UsG
import or export hyprodust material ex-
copt ms authorized in a specific or gen-
eral license (ssued pursuant to the
regulations in this part,

1304 Definitions, As used in thia
part:

(m) "Act" means the Atomic Energy
Aot of 1984, including any amendmenta
thereto;

(b ‘Byproduct materisl" ueana any
radioactive material (exoept special nu-
olear material) ylslded In or made
radioactive by exposure to the radiation
incidont to the process of producing or
utilizing special nuolear material;

(o) “Commisajon” means tha Atomis
Enorgy Commisalon and its duly author-
{zed representatives;

(d) “Curie” means that amount of
tadioactive material which disinte.
grates at the rate of 37 billien atoms per
second;

(@) "Human use” means the Internal
or external administration of byproduoct
material, or the radiation therefrom, to
human beings;

() “License,” except where otherwise
specified means a licenss (asued pursuant
to the regulations in this part;

(g) "Microcurie"” means that amount
of radioactive material which disinte-
grates at the rate of 37 thousand atoms
per second;

thy "Person” means (1) any individ-
ual. corporation, partnership, firm, asso-
clation, trust. rstate, public or private
institution. group, Government agensy
other than the Commission, any State or
any political subdivision of, or any politi-
cal entity within a State, any forelgn
government or nation or any political
subdivision of any such government or
nation, or other entity; and (2) any legal
successor, represcntative, agent, or
agency of the foregoing:

1» “Physiclan” means an individual
licensed by a state or territory of the
United States. the District of Columbla

or thn Commonwealth of Puerto Rico to
ailwense drugs in the practice of medls
olno;

) “Production facility’ meana pro-
duction facllity as defined in the reguia~
tions contained in Part 80 of thia
ohApter;

(t) "Renearch and development"
means (1) theoratioal analysis, explora-
tion or experimentation: or (3) the exe
tonmon of inveatigative findings and
theories of a scientific or technical na-
ture into practical application for exe
perimental and demonstration purposes,
including the experimental produotion
and testing of models, devices, equip-
ment, materials and processes. "Ree
search and development” aa uzed In thia
part does not Inolude the interna) or
oxtornal sdministration of byproduct
material, or the radiation therefrom, to
human beings;

(1) "Healed source” meoans uny by-
product material that {5 encased in a
oapaule designed to prevent leakage or
escape of the hyproduct material,

[Amended |

Cianar' §304(1) amended by substitut.
ing “a capsule deaigned (o prevent leakage
or escape of the byproduct mnaterinl” for
“ang is to be uzed in, » containet In & man-
ner intended W prevent leakags of the by-
pr:duot materinl” ut 23 PR, 12199, Nov. 09,
10860,

(m) “Source maierial’ means source
material a8 defined In the regulations
contalned in Part 40 of this chapter;

(n) *8pecial nuclear material” means
special nuclear material as defined in
the regulations contained in Part 70 of
this chapter;

(o) "United States,” when used in »
geographical sense, includes ajl terrf-
tories and possessions of the Upited
8tates, the Canal Zone and Puerto Rico.

(p: "Utllization facility” means »
utilization facility as defined in the reg-
ulations contained in Part 50 of this
chapter;

tq+ Other terms defined ‘v section 11
of the act shall have the same meaning
when used In the regulations in this
part.

(r) “Radiographer” meaps any indi-
vidual who performs or wko, in attend-
ance at the site where the sealed source
or sources are being used, personally

St sen vy fperattene and
Whao s respe ¢ o the licensee for as-
suring comp ¢ with the requirements
of the regulations of this part ana ibe
conditions of the license.

+s+ "Radiographer’s assistant” means
any individual who under the personal
supervision of a radioerapher. uses radic-
CTARNIS expacire detirec wegjed wmrees

e
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or related handling tools, or survey in.
struments In radlography.

() “Radlography" menns thie examis
nation of the structure of materinls by
nondastructive methods. utilizing sealed
aocurces of byproduet materials.

() “Agreement State” as designhated
i Part 160 of this chopter means any
8tate with which the Commission hus
entered into an ceffective anreemont
under suhsection 274.(b) of the Atomie
Fnergy Act of 1054, as amended. "'Non-
arreement  State” means  sny  other
State.

[Added )]

Bowurcr: 304 (1), (5) nnd () appear at
26 FIR 19169, Nov 20, 1060, () wppears ot 37
FIU1460, Feb 14, 1002, nnd 1) " corected
an ()" v 3T F R 2004, Mar_ 2, 1003,

1 30.6 Interpretations, Except a8 spee
clically authorized by the Comminsion
in writing, nho Interpretation of the
meaning of tho regulations i thia part
by any officer or employeo of the Come
misslon other than n written Interproe
tation by the Gonernl Counsal will he
recognized to be binding upon the Come«
mission.

EXEMITIONS

1 30.8 Persons operating Commistion=
oumed facilitics. Any person s examnt
from tho requirements for a licenns sot
forth in section 61 or 82 of the not and
from the reswlaUons in this prrt to the
oxtent that sych person oporates Coms
migslon-owned planta and laborstories
on behal! of the Commiasion, In nny
suth cnse, such person's obiigations with
respect to tho byproduct materinl nre
covered by the applicable contrngt ho-
twoen such person nnd the Commiasion,

1307 Carriers. Common and cone
tract earriers and the United Stntes Post
Office Department are exempt from the
rerulations in this part and the require-
ments for o license set forth in section
8] of the act to the extent that they
transport  byproduct mnterial in the
reguinr course of their business s
carriers.

§30.8 Other cxemptions. The Com-
mission may upon the application of any
intervested person, or upon its own initia-
tive, pxempt cortain classes or quanti-
ties of byproduct material or kinds of
usvs or users from the requirements for
a Jicense set forth in sectior 81 of the
act and in the rrpulations In this part,
when it makes a fnding that the exemp-
tlon of such classes or quantities of such
mnterial or such kinds of uces or userg
will not constitute an unreasunable risk
to the coraimon defense and security and
to the hiealth and safety of the public.

£300 Exempt concentrations. (g
Except as provided in § 30.32: ), any per-
son iz exempt f+om the reouirements for
a license set forth in section 81 of the
Act and from the resalations in this part

£ ke oextent thoa Yy oreeeives

I SROSReS, vansfers, cwns or ac-
quires Pro or materials containing
byproduct material in concentrations not
ity exceas of those listed in § 30 73.

<br This section shall not be deemed
le authorlze the impert of byproduct

30-2 §30.5

material or products containing byprod«
ugt matorinl.
| Added |

Bouncz: §30.0 apperrs oy 35 FR. 7078,
Aug. 17, 1060.

§30.10 Certain luminoua timepieces.
(a) Except for persons who apply trite
fum to luminous timepicces or hands or
tals and persons who lhinport tor sale
or dstribution luminuus timepicees or
hands or dinls containing tritum, any
person is exempt from the requirements
for o lconse set forth In section 81 of
the Act and from the rerulations in
Parta 20 and 30 of this chapter to the
oxtent that such person recelves, pos-
sess08, unes, transfers, oxports, owns or
nequires laminous Umeplczes or hands or
dinla contaimae tritium.

th) Any person who desires 0 apply
tritlum to luminous timepicees or hands
or dinla for snle o1 distribution, or desires
to Import for rale or dirtribytion jumi-
nous timepleers or handi or dinls cone
taining tritium, should apply {or a Spes
cifie licenne, pursuant to §30.24(h, which
Nicense stoten that the liminows time-
pleees or handa or dials may be distribe
uted by tho lcenseo to percons exempt
fromt the reauwlatinna pursunnt to para=
graph () of this scetlon.

[Added )

Eowxce: §3010 upponrs At 25 PR, 12730,
eo. 13, 1060,

13012 Loek iluminalors insialled in
automobile locks. Any person |s exempt
from tho requirements for a license set
forth In section 81 of the Act and from
the regulntions 1y Part 20 of this chanter
and this part to the extent that he re-
ceives, possesses, uses, transfers, exports,
owta of nequires Jock {lluminators ench
containing 1ot more thun 18 nmillicuries
of tritium installed in nn automoblle
lock. The manutacture. instaliation into
rutomobile locks, or importation for sale
or distribution of lock {lluminatora
whether or not {nstalled In automobile
locks, {8 not included in this exemption,
but may be authorized by & speeific l-
cense iunder the provisions of this part.

[Added ]

fovrrcr: §30.17 nppears at 26 FR. 10473,
Nov 1. 1061,

GENERAL LICENSES: APPLICATIONS FOR

LICENSES

$ 30.20 Ty pes nf licenses. o Licenses
for byproduct material arc of two types:
genoral and specific. The general -
censes provided in § 30 21 are etlective
without the {iling of applications with
the Commission or the lssuance of li-
cenaing documents to particular persons.
Spesific lcenses ara issued to named
persons upon applicstions filed pursuant
to the regulations in this part.

£30.21 Generai licenses. (a) A gen-
eral ticense {s hercby issued:

111 To trans{er. receive. acquire. own,
noasess and use byproduct material In-
corporated in a device of rguipment
which is lsted in § 3071 and has been
manufactured pursgant to & specific -
cense {ssued by the Commission,

(2) To transter, receive, acquire. own,
possess. use and import the quantities of
byproduct materials listed in Y3072,

provided that no person shall at any one
timeo pnssess or use, pUrsuant to the gen«
eral licensing provigiony of this paras
graph, more than o total of ten such
scheduled quantities.

thy Tho goneral licenses provided in
this rection are subject ta the provisions
of }§30.32 to 30.74, inclusive of the
regulntions in this part and are sube
ject to the regulations contained in Part
20 of this chapter.! In addition, pecfons
who transfor, receive, acquire, own, pose
noas, use of import scheduled (tema and
quantities of byproduct material pur-
suAnt to tho general licenses provided in
paragraph (a) of this section.

(1) ABhall not effcet an inerease in the
radionctivity of sald scheduled items or
quantities hy adding other radioactive
maoterial thercwa, by combining by~
product materinl from two or more such
ftema or quantities, or by altering them
{n any othor manner fo ns to inoroase
thoreby the rate of radiation therefrom;

(D Ghall not administer oxternally or
Internally, or dircet tho administration
of, said scheduled items or quantitics or
any part thereof to n human being for
nny purposs, ineluding. hut not limited
to, dingnostie, therapeutie, and research
urposes.

13 8hnll not add, or direct the nddi~
tion of, said scheduled itema or quanti-
tien or nny part thercof to ahy food,
heverage, eosmotic. drug, or othor prod -
uot desipned for ingestion or inhalation
hy, or application to, o human heing;

(4) 8hall not Include anid scheduted
Itoma or quantitics or any part thercof
In any device, Instrument, appuratus
including component parts and acces-
enries thereto) Intended for use In ding-
nosis, treatment or preventlon of disense
in human beings or animxla or ntherwise
intended to affect the structure or any
function of the body of human beings
or animals.

(¢) (1) Buhject to the provislons of
subparagraphs (2) to (8) of this para-~
graph (¢J. n genernl license is herchy
{ssued te own, receive. acquire, possess
and use byproduct material when e¢on-
tained in devices desfrned and manufac
tured for the purpose of detecting
mencuring gauring or controlling thick-
ness. density, level, interface lovation
radintion jeaknre. or puntiiavive ov
quantitative chemieal compositiorn. or for
producing light or an iohized atmosphere,

(2) The peneral license contained in
subpara~raph <1+ of this paraeraph ¢}
applier oniy to devienrs which have been:

1+ Manufactured In accordance with
the specifications contained in n specific
license 1ssued by the Commiscion 1o the
manufacturer nf the device puisuant to
§£3024-1), or, In accordance with the
specifications contained in a specific li-
cense {ssued to the manufacturer by an
agreemosnt State; and

i+ Instailed on the premises of the
wper 1 e e g - med
o nstasd such devices under 4 specific
license issued to the :n<taller by the

iarly to the
n Part 20 of
. the labelling of

(R
containers

TS5 2 Jan. 1, 1963
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Commission pursuant to this part or by
Al agreement Swate, provided that the
spocific Jicense referred to in subdivision
() of this subparagraph (2) contains
provisions authorizing the transfer of
such devices to, knd the installation of
such devices In the pren.ses of, general
licensees.

(3) Tho general license contained in
subparagraph (1) of this paragraph te)
applizs only to deviees which (1) are la-
beled {n accordance with the provisions
of the apecific license which authorizes
the distribulion of the deviee to general
licensces, and (i) bear a label containe
ing tho following or a substantinlly sim-
flar astatement which contains the
information called for In tae following
asttement;

This devies, genirally llcensed Nusuant
to §9031(¢} of 10 OFNM, Fart 30, has lLeon
mnnufnctured and distributed pursunnt to
licenne No. _..... lssvied By __....... venen
{Insers ofther "Atomio Energy Commirsien”
or nams of agraemont Htmte, whinkever is
spplicable)
pller)

(4) Porsons who own, recelve. scquiro,
possess or use a device pursupnt to the
general license contained In subpora-
graph (1) of thia parsyraph o) :

(§) 8hall not transfer, abandon or dis«
pose of the device, except by tranafer to
@ person authorized by o speeifio license
from the Comumission or n.: agreement
State to recelve such device,

(it} 8hall assure that &ll labels affixed
t0 the device i (ho Litne of recoipt and
bearing the statement, "Removal of this
Inbel 43 prohibited by regulations of tho
Atomic Encrgy Comtnission”, are maine
tained thercon and shall comply with all
tnstructions contained In such labels;

(i) Bhall have the device tested for
leakuge of radioactive material and
proper operation of the on-off mecha-
nism snd Indicator, if any, st no longer
than six-month intervals; provided that
devices containing only krypton need not
be tested for leakage, and devices con-
talning only tritium nced not be tested
for any purpose;

(v} Shall have the tests required by
subdivision (i) of this subparayraph
and all other scrvices involving the radio-
active material, its shiclding and cons
tainment performed by the supplier or
other person holding a specific license
from the Commission or an &greement
State to manufacture, install or service
such devices;

(y) Shall maintain records of all tests
performed on the devices as required ufi-
der this section, Including the dates and
results of the tests and the names of
the persons conducting the tests.

«yp) Upon the occurrence of a failure
of or damage to. or any indwcation of a
possible failure of or damage to, the
shielding or containment of the radlo-
active material ar the on-off mechsnism
or indicator, sha!t ‘mmediately suspend
operation of the dAavice until it has been
repatred by the supplier or other person
holding & specific license from the Com-
mission or an agreement State to man-
ufacture, install or service such devices.
or disposed of by transfer to & person

June 1, 1962

authorized to recelve the byproduct ma-
terial contalnid (n the device; and

(vip) Bhall be excmpt from he ree
quirements of Pait 20 of this chapter.
except that such persons shall corply
with the provisions of §§ 20402 and
20.403 of this chapter.

(5) The general license provided in
subparagraph 1, of this paragraph ¢y
15 subject o the provisions of 44 30 32 to
35012, inclusive: Provided, ‘I'hat pertons
who possess byproduct material pursuant
to this gencral leense shall not export
such  bhypreduct  material - without o
speeific license from the Comnlstiion
authorizing such oxport.

(8) Any person who holda a specific
license issucd by an egreement Biato
authorizing the {mldcr to manufacture,
inatall or eervice w device described in
subpnragraph (1) of this paragraph (e
within such agrcement 8State {8 hereby
gruhtea o general heenss o inalall aud
serviee such device Jn uhy nonagreement
8tate: Provided, That:

1) 8uch pcrson shall flle a report
with tho Director, Division of Licensing
and Regulation, Atumie Encrgy Com-
mission, Washington 26, D.C., within 30
days after the end of each calendar
quarter in which any device In truna-
ferred or installed. Each such report
ahall identity ench general licenseo by
name and nddress, the type of devico
wransferred, and the quantity and type
of bhyproduct material contained in the
device,

() The device haa been mnnufacs
tured, labelled, Installed, ana serviced in
accordance with applicable provisions of
the speoific license Issucd to such person
by the agreement State:

tii{) Bueh person tssures that any
labels required to be affixed to the devico
under regulations of the agreement
State which licensed manufacture of the
device bear 6 statement that “Removal
of thia label is prohibited by the regula-
tions of the Atomic Energy Commission®.

(jv) 8hall furnish to cach gcheral
licenzee t¢ whom he transfers such de-
vice or on whosc premises he instails
such device a copy of the general license
cantatned in § 302t10).

{Amended|

Sourck: Paragraph  (¢) of 3021 s
amended as set forth above at 27 FR. 1350,
Feb. 14, 1962.

«dri1r A general license is hereby is-
sued to own, recei e, acquive. pessess and
use tritium contained 1 luminous safety
devices for use in atreraft, provided each
device contains not more than four
curies ¢f trittum and that each device
has befn manuactured. ascembled or

imported in ace~rdance with a license
2 of 1D

23 Persehis Who CAT 10 e adqun
possess GF use luminous safety devices
pursuant to the general license in sub-
paragraph 1+ of this paragraph ere
exempt {rom the requsivinents of Part 20
of this chapter. except that thel all
comply with the provisions of ¢ .
and 20 463 of this chapter

.3+ This general lhecense does not
authorize the manufacture. assembly

repdr or Upport of luminous safety de-
vices centaining tritjum.

4 This general heenge does not fue
thorize the cxport of luminous Bafety
devices coatalning tntum except i ace
cordanee with the provisions of § 30.33.

[ Addcd}

sotper b 2lody appente ot 37 F IO 2304,
tar 14 Jo62

13032 Applications for specific li-
censey, (ar Abplications for epecific
neentes shall be filed on Form ARC 313,
“Apphication for Hy-Product Material
License™, with the United Btates Atomic
Energy Commialon, 1717 11 Street NW.,
Washington, D. €. Attention: Isolopes
Diviston, wnd shall set forth (he infore
mation called for by the form. !nforme-
tion contalned in provious applications,
statements or roports flled with the Com-
mission may ke lncorporated by refer-
ence, provided that such relerences are
¢lear and specifio,

[Amended}

Cwanon: Paragraph {e) of § 3032 amended
by substituting "1717 B Btrest NW., Wah.
inRton, §3. €. for “Post OMce Bog K Oak
Ridga, Tonnesses” at 33 P. K. 1123, Feb. 21,
19008,

(b) The Commisaion may at any time
after the filing of the original spplioa.
tion, and before the expiration of the
license, requlre further statements (n
order to enable the Commission to de-
termine whether the application should
be granted or denied or whether a li-
censo should be modifica or revoked.

te) Each spplication shall be signed
by the applicant or licensee or & person
duly authorized to act for and on his
behall.

[Amended]

Crancx: Paragraph (¢) of § 30.22 amended
by deleting words "under oath or afirmation"
after words “signed” at 21 P. R, 7263, 8ept.
25, 1958.

(4) An application for licenne filed
pursuant to the regulations in this part
will be considered also a8 an application
for licenses authorizing other activities
for which licenses ore required by the
act. provided that the appllication speel-
fles the additional activities for which
licenses are requested and complies with
regulations of the Commission as ta ape
plicatiens for such licenses.

$3023 General requirements for is»
suance ¢! specific Hcenses, An applica-
tion for a specific lcense will be ap-
proved if:

‘a1 The application is for a purpcse
authorized by the act; and

tb: The applicant's proposed equip-
ment and {ac:lities are adequate 10 pro-
s et Regith and nunonize danger 1o Lfe
or property, and

fcy The applicant Is qualified by
training sad experience to use the ma-
terial {or the purpose requested in such
manner as to protect health and mial-
mire danger ta ‘e nr property: and

-d- The apzlicant satisfiea any appll-
cable special requirements contaand &
13024
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1 30.24 Spectal requirements for dssu-
aree ol spectic hicenses—tp)  fuman
use i institulions. An application by
nn institution for n specific license for
human use will be approved if:

1y The apphesnt satisfies the gen:
l'rx:‘l requirements specified in § 30.23;
an

(2) The applicant han appointed o
medienl tsotopes committee of at lenst
three members to evaluate all proposala
for resonrch, diaunosis, and therapoutic
uae of rrdlolantopes within that inatitue
tion.  Membeorship of the committeo
should include physicians expert in In-
ternal medicine, hematology, therapeu-
tic radlology, and & person experienced
in assay of radioisotopes and proteetion
neainst fonizing radintions; and

(D) The anplicant poasesses adequnte
fnc:llt.lmn for the olinjcn) oare of patients;
AN

(4) The physicinn designated on the
Abplieation na tho individual user haa
subatantial exporience i the proposed
une. the handling and ndminlatration of
radiolsotopes and, where applicable, the
clinical  managoment  of  radlonotive
pntienta: and

(8) I the application is for a leense
ta use unapecifird guantities or muitiple
typea of hyproduyci material, the appll-
oant hna previously recelved n reason-
able numbor of llcenses for a varlety of
byproduct materials for a varlety of
human tises.

) Licensing of individual physieians
for human use. An applieation by an
Individua) phesieinn for a specifio license
for human use will be npproved if the
applioant:

(1) Satisfies the gencral requirements
speeified in § 30.23;

(2) The applicant has access 1o a hos=
pital possessing adequate facilities to
hospitalize and monitor the spplicant’s
radioactive paticnts whonover it s
advisable: and

(3) The applicant has oxtensive exe
perience In the proposed use, the hane
dling and administration of radioiso-
topes, and where applicable, the olinfeal
management of radioactive patients.
(The physician shall furnish suitehle
evidence of such experience with his ap-
plication. A statement from the med-
lea) {sotope commitiee in the Institution
where he acquired his experience, indi-
cating its amount and nature, may be
submitted as evidence of such experi-
ence.)

(¢) “Human use” of scaled sources.
An application for a apecific license for
use of a =enled source for human use
will be approved if:

(1) The applicant satisfies the gen.
eral requirements specified in j 30.23;
and

2) The applicant or. §f the applica-
tion {s made by an institution. the indi-
vtdunl user 4+ has specialized tralning
in the therapeutic use of the radioactive
device considered rteletherapy unit. beta
applicator. ete.) or has experience equiv-
alent to such training; and (i) 5 a
mvsician.

(dy Multiple guantities or tvpes nf by-
product material for use in research and
Aeveivpment.  An application for a spe-

30-4 §3024

cific Neense for multiple quantities or
types of byproduct material for use I
research and development will be ap-
proved if:

(1) The applicant satisfies the gene
nw:ll requirements specified in § 30.23;
nn

(2) The applicant han recolved a rea-
sonable number of lcenses for o variety
0! radioisotopes for o variety of rescarch
and development uses; and

(3) Tho applicant has established an
{rotope committee (composed of such
persons as o radiologienl safety officer, a
renresentative uf the business office, and
one or more persona trained or experd-
enced in the safe use of radioactive ma-
terialn) which will reviow and approve,
In advanee of purchase of radiolsotopes,
proposals for such uses; and

(4) The applicant has appointed o ra-
diological snfely oflicor who will advise
on of he avallable for advico and assiat-
nnce on radinlogicn) safety problems.

(0) Multiplo yunntitics or types nf by=
product material for use in processing.
An application for a specific Heense for
multiple quantities or types of byprod-
uct materinl for use In_ processing for
distribution to othor authorized persons
wiil be approved if:

(1) ‘The applicant sntiafies the general
reguiroments specified {n § 30.23: nnd

¢2) ‘The applicant hna recelved o reps
sotinble number of licenscs for process-
inr and distribution of a varicty of rae
dinisotopos; and

(3) Tho applicant has appointed o
radlologion] safety officer who will mdvise
on or be available for acdvice and nglate
ance on radlological snfaty prohlema.

() Distridution of devices to persons
penerally lcensed under §30.21¢¢c), An
appliention for a specific Jicense to dis-
tribute certain devices of the types
enumerated In § 30.21(c) to persons gene
erally licensed und ¢ § 30.211c) will be
approved if:

(1) The applicant satisfics the general
requirements specified in § 30.23; and

(2) The applicant submits sufficient
information relating to the design, man.
ufacture, prototype testing, quality con-
trol procedures, labeling, proposed uses
and potential hazards of the device to
provide reasonable assurance that:

(1) The byproduct material contalned
in the device will not be lost:

() That no person would receive a
radietion exposure to a major portion of
his body in excess of 05 rem in a year
under ordinary circumstances of use:

(i1)) The device can be safely operated
by persons not having training in radio-
logical protection; and

{v) The byproduct material within
the device would not be accessible to un-
authorized persons.

(3) In describing the label or labels
and contents thereen to be afixed to the
device. the applicant sheuld separately
Indicate those instructions and precau-
tions which are necessary to assure Bafe
operation of the device Such instruce
tions and precautions must be contained
on labels bearing the statement, “Re-
moval of this label prohibited by resula-
tions of the Atemic Energy Commission.”

[Added]

Bourcr § 36 2401) appeurs at 84 PH. 1000,
Foh. 14, 1uby,

(i) Use of sealed suurces in radiog-
raphy. An application for a &pecifio
Jieen ¢ for e of senled sources In radi-
cernphy witl be npproved 1f:

(1) ‘The applleant salisfies the gene
ern) requirements specified 1n § 30.23;
and

(2) The spplicunt will have an ade-
quaty protram  {or raimng  radioge
riphers and radlographers’ assistants
und subnits to the Commission o eched-
ule or description of such program which
specifies the:

1 Intunl tralning;

4y Periodic training;

11y On-the-job training;

tiy) Means to ho used hy the licensee
to determ'ne the radiographer's knowl-
edire uad understanding of and ability
to comply with Commission regulations
and heensing requirements, and tne ops
cernting and cmoergency pmceduul of
the applieant;

(yv) Mcans W hoe used by the lieenkee
to determine the radiographor's assist~
ant'’s knowledge and understanding of
and nbility to comply with the uperating
and emergenecy procedures of the ap-
plicant; wnd

(3) The applicant has ostabliched and
submits to the Comminston sntisfactory
written opersting and emergency pro-
cedures ns described in § 31.202 of thia
chapter; and

t4) The applicant will have an ade-
quatoe internal inspection systemy, or
other manngement control, 0 nssure
thot Commission  license nrovisions,
Commission regulntions, and the appli=
cant’s operating nnd emergeney proces
dures are followed by radiograpl.ers and
radiogrnphers’ assistants; and

(5) The opplicant submits & descrip-
tion of its overall organizational atruc-
ture pertalning to the rndjography proe
gram, including specified delegations of
authority and responsibility for opera-
tion of the program; and

(8) ‘The applicant who desires to con-
duct his own leak tests has established
adequate procedures to be followed (n
leak testing sealed sources, for possible
lenkaye and contamination and submits
to the Commission a deseription of such
procedures including:

(1) Inctrumentation to be used.

i Method of performing test, eg.
points on equipment to be smeared and
method of taking smear, and

«iif» Pertinent experience of the per-
son who will perform the test

[Added)

So~xcE: § 30 24{g) appears at 25 PR. 12169,
Nev 291960
« Licensing the teancfor of producte
~omtgomny Il s nemmtvalo ns of by.
product material. 1+ An appiication for
a specific license to transfer possession
or contro! ef products or materials con-
taining exempt concentrations of bye
product material which the transferor
has inptroduced trnto the product or mate-
rial will be approved if the applicant:
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PART 30-—LICENSING OF BYPRODUCT MATERIAL

(1) 8atisfles the general requirements
specified in § 30.23;

(13) Bubmits a description of the prod-
uct or material into which the byproduct
materinl will be introduced, 'ntended use
of the byproduct materinl and the prod-
uct into which It s Introduced, merhod
of introduction, Initial concentration of
the byproduct material in the product
or material, control methods to asswic
that no mare than the specified concen-
tration {8 Introduced Inte the product
or muterinl, estimated time interval ho-
tweon Introduction and transfcr of the
product or material, anid estimated con-
centration of the radioisotope in the
product or material at the time of trans-
fer by the licenseo; and

(111> Provider ren.onablo assuranco
that the concentrations of the hyproduct
matcrial at the tizne of tranafer will not
excced the concentrations in § 30.73, that
teconcentration of the hyproduct mate-
rial in concentrntions cxeceding thoto In
130.73 ia not likely, that the product or
materlal s not likely to he inhnled or
Ingested, nnd that use of lower concone
trations Ia nut {enslble.

(2} Each person licensed under this
paragraph shall file an annunl report
with the Dircctor, Division of licenting
and Regulation, describing tho kinds
and quintitics of products transferred,
the concontration of byproduct materinl
contained and the quantity of hyproduct
material transferred during the report-
ink purivd.  Fach reponl shadl be Gled ns
of Juno 30 and shall be flled within 30
daya thereafter,

[Added)

Bouxnce: § 30.240h) appears At 26 F.R. 7873,
Aug. 17, 1960,

(1) Certain luminous timepieces. An
application for n specific license to apply
tritium contained {(n Jjuminous com-
pounds to timepleces or hands or dials,
or to import timepicces or hands or dinls
containing tritium for use pursuant to
130,10 will be approved if: (1> The ap-
plicant satisfics the general requirements
specitied in § 30 23 and «2) the applicant
submits suffictent Information relating to
the chemical and physical composition
and characteristics of the luminous com-
pound(s), the method of application of
ench compound, quality control proce-
dures and prototype testing of Juminous
dials, and

(1) The tritium is bound in the lumi-
nous compound in a non-water-scluble
and non-labile form and the cempound
i{s bound to the dials or hands. The trit.
jum wil} be considered to be properly
bound to the dials and hands if there is
no vigible flaking rtr chippine and the
total loss of tritiumm does not exceed §
percent of the total tritium when proto-
type dials and hands are subfected to
the following tests in the order specified
below:

(@) Attachment of disalstoa x‘bratinn
fixture and vibration at a rate of :
than 25 cycics per second and a vl
acceleration of not less than 20 tcr a
per'~d ¢f not less than one hour and

(b) Attachment of the hub ends of
the hands to a clamp and bending of
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hngdn over o one-inch dlameter eylinder;
an

(¢) Totu) immersion of the diala and
hands uscd in the tests deseribed In (@)
and (b of this subdivision in 100 milll-
liters of water at room temperature for
& period of 24 consecutive hours and
analysis ot tho test water for its radio-
active materinl contant by liquid scintil-
lation counting or othor equally sensitivo
method.

d1» Not more than s total of 25 milli-
curies of tritium will be applicd per time-
nlece; and

(411 Not more than a total of 5 milli-
curies of tritium will be applied per hand
and not more than 15 millicuries will ba
npplied per dial (bezels when used shall
he considered as part ot the dial) .

| Added)

Lource: | 30.2411) appears at 30 P 11, 13730,

Dro. 13,1

() I.umimma safoely devices Jor use in
afreraft. (1) An application for &
spceific license to manufacture, asRCHY»
ble, repalr or smport liminous snfity
devices, for distribution to persons gen-
crally licensed under §30.211d), will be
approved If:

(1 The applicant satisfies tht' ucncrn)
requirements speelfied In § 3

(i1 The npplicant suhmlls rumch-nt
information regarding vach device per.
tinent to evaluation of the potential ra-
dintion exposure, including:

ta) Chemical and physienl forny and
maximum quantity of trithum in each
device;

1b) Details of construction and desien:

(c) Detalls of the method of binding
or containing the tritjum;

(d: Procedures for nnd results of pro.
totype testing to demonstrate that the
tritlum will not be released to the en-
vironment under the most severe condi-
tions likely to be encountered in normal
use;

(e) Any quality conirol procedures
proposed as aiternatives to those pre-
scribed by subparagraph «2..4i: 6{ this
paragraph;

ofr Any additional informatfon. In-
cluding experfmental swudles and tests,
required by the Commission to {acilitate
a determination of the salfrty of the
device.

by Each device will contain no more
thah four curies of tritium.

dyr  ‘The Comrnission determines
that:

«a» The method of incorporation and
binding of the tritum in the device s
such that the trizium will not te released
under the most severe conditions which
are likely to be c"coarlt'ed

b LGUm s i cn',mra e oren
rlosed so as to rreclude direct ph\sxcal
contact by any person with it:

;) The device 1s so designed that it
cannat eastly be disassembled. #nd

«d» The device has been subjected to

a;xd has satisfactoriiy passed the proto-
tope tests preselbed by osubdivisien v
5f this subparazraph -

v The applicant "ﬂ‘ conducted pro-
totype tesis on each ol five prototype
devices as follows:

tq) Temperature-altitude fest. The
tritum deviee shall he placed in a test
chamber as it would be used In wervice.
A tempernture-altitude condition sehed-
ule shall be followed as outlined in the
following steps:

Ster. 1 The Internal terapernture of the
uax enatn’ of shall be ruduced to 2 C

- 80 P) and the device shall be main-
nlned for pt tenet | hour AL this temnperatury
ut ntinuspheric pressure.

Step 2 The in-ernal temperature of the
trst chamher ehall be ruised to - 54" C.
(--63" F ) and maintained unty) the temper-
sture of the device hoa stabilized pt -~ 64" C.
at rtmospheric preesure.

Step Y. The atmuspherio prearure of the
ehanmber ehall be reducest to 83 millimeters of
mereury ahtolute preasure while the chamber
ternporature Is malntsined at =8¢ C.

Step 4. The internal temnperaturs of the
chamber shall bernfred to - 10° C. (414" P)
snd mointained unti) the temperature of
the device has stabllized st -J0* C,
and theo Internal pressure of the chamber
thitll then he ndjusted to stmuspheric pres.
sure. The test chamber doo? thall then he
opentd e urdet that frost will form en tho
dovice, and shall retanin open unti} the frunt
hns nelted hut not jong enough 1o allow
the molsture o evapurate. ‘Ihe dour srall
ihen ho cloied

Step 5§ The Internal temperuture of the
chamber shall be rajsed 1o « 85° C (1853 )
nt atmospherie prersiure ‘e temp.erature
ol the dovice ahnll be stahillieed st + 8% ©
and matntained for 3 hours The devics
ehu!l then be sisunlly Inrprcted to determine
the extent of any deten-ration

Step 6 The chatnber tunperature ehalj be
reuuted by v 7100 2560 By el atuespdiils
presaure The temperature of the device

shal) be stabilized nt ¢« 1) C for x period of
30 minutes

Step 7. The chamber temperature ehnll
be reduced to « 38 € (130" P ) at atmos.
phene ptetsure  The temperature of the
drv.co thall he stablileed ut this tanpernture
1<r a period of 4 houra

Step 8 The internal temperature of the
chamber shall be redyced to - 30" C 86" P
and the pressure to 138 mii;!meters of mer.
cury shsolute pressure and stabilited The
device thall be maintained undes theze con-
ditions for a period of 4 houre.

Step $. The ‘temperature cf the test
chamber shail be ralsed 10 35" C 957 F
And the prersure reduced to B3 miLitmcters of
mercury abtelute pressuve and stabiliized
The device thall be mnintathed under theae
cxnditions for a period of 30 minutes

Step 16 The Internal pressure of the
mber thail be maintained at 83 milile
meters °f mercury sbssiute pressure and the
temnnernture reduced to +20° C i68° F ) and
s*abilized  The device shall be maintalned
under thete conditions for 8 pericd cl ¢
heurs.

+b: Vibration tests. This procedure
appiies to items of equipment ‘inciuding
vibration isciating assemblies) intended
10 be mounted directiy on the t(rur'jre
-t aircraft praered oy reciprotalin
Lurbojet, ur turbe-propeler engihes o i
be mounted directly on gas-turbine en-
gines The device shall be mounted on
an apparatus d¢ynamically similar to the
most severe cond:tions likelv tn be en-
countered {n normai use. At the end of
ihe test a e shall be i
spected th
Vibration tests sh A
both resonant and cycling cenditions
according to the f{ollowing Vibration
Test Schedu.e Table I+
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(1) Determination of yesonance Jre-
guoncy.  Individunl resonnnee fyequency
surveys shall he conducted by applying
vibration to each device nlong each of
my set of thice mutually perpendice
ular axes and varying the freguency of
npplied vibration slowly through n range
of frequencles from & cyeies per second
to 50U cyeles por second with the double
amplitude of the vibration not exceeding
that shown in Flyure 1 for the rolated
frequency.

t2) Resonance teats. “he device shall
Lo vibrated at the determined resonnnce
frequency for each axis of vibration for
the perlods rnd temperature conditions
shown In Tablo I and with the applled
double nmplitude specified in Flgure 1
for thnt resonance frequeney., When
more than ono resohant frequency Is cn-
countered with vibration applied along
any one axis, the test peried may be nce
complished ot the most severo resonnnee
or the perlod may be divided nmong the
resonant freguencies, whichever {a con-
sidered most likely to produce failure.
When resonant frequencies are not ap-
varent within the specified frequency
rangoe, the shbecimen shall he vibrated for
perjods twice ns Jong ns those shown for
resonance In Table 1 at a Irequency of
85 cycles per second and nn applied dou-
ble nmplitude of 0.060 inch.,

(1) Cycling. Devices to be mounted
only on vibration isolators shall be tested
by applying vibration along each of three
mutually perpendicular uxes of the dee
vice with an applicd double amplitude
of 0.060 inch and the frequency cyeling
between 10 and 35 cycles per sccond in
l-minute cycles for the periods and tem-
perature conditions shown in ‘Table I.
Devices to be ingtalled in aircraft withe
out vibration isolntors shall he tested by
applying vibratlon aloneg each ol three
mutually perpendicular axes of the de-
vice with an applied double amplitude
of 0.03¢ inch or an applied acceleration
of 10g. whichever is the limiting value,
and the frequency cycling between 10
and 500 cycles per second in 15-minute
cycles for the perfods and temperature
conditions shown in Table I

ey Accelerated weathering tests. The
desvice shall be subjected to 100 hours of
accelerated wentherin? in a  suitable
wratherine machine. Pancls of Corex D

FE il s thrarctrcut ot the
altraviolet rmd atan belew a waveisneth
of 2700 anestrerns  The hieht of the car-
bon ares shall {all directly on the face
of the device. ‘The temperature at the
sample shall be mmntamed st 50° C.
plus or minus 3 € Temperature meas-
urements shail be made with a black
Pl thermomelern.
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Prevas 1—Amplitude of vibratlon at resonance frequeney.

(d) Shock text. 'Tha device shall be
dropped upon & concrete or iron surface
in & 3-foot free gravitational fall, or
shall be subjected to cquivalent treate
ment in a test device simulating such
a {ree fall. The drop test shall be re.
peated 100 times {rom random orienta-
tjons.

iey Hermetie seal and waterproof test.
On completion of All other teits pre-
serit « by this subdivision v, the device
shall be immersed in 30 inches of water
for 24 hours and shall show no visidle
evidence of watcr entry.  Absolute pres-
sure of the alr above the water shall then
ve reduced to 1 Inch of mercury. Low.
ered pressure shall be maintained for §
minute or until air hubbles cease to be
riven oft by the water, whichever is the
jon~er Pressure shall then be increased
1o hormal atmnrephare pPreecyre ANy
evidence of bubbles emanating from
within the device. or wrter enering the
device. shall be eonsidered lenkave

(v Observafions.  After each of the
tests preseribed by this subdivision v).
each devic- shall be examined for evi.
dence of physical damage and for loss

of tritium. Any evidence of damage W
or faflure of any device which could
affeet containment of the tritium shall
be cause for rejection of the design i
the damage or fafjure is attributable o
a design defect. Loss of tritium from
cach tested device shall be measured by
wiping with filter paper an area of at
feast 100 square centimetera on the oute
side surface of the device or by wiping
the entire surface area if it is less than
100 square centimeters. The amount of
tritium in the water used in the hermetic
seal and waterproof test prescribed by
test +¢: of this subdivision shall also
be measured. Measurements skall be
made In nn apparatus calibrated to
mcasure tritium. The detection on the
filter paper of more than 2.200 disinte-
grations per minute of tritium per 100
square ccntimeters of surface wiped or
in the water of mo-r than 61 percent
of the orvwmal amwus 2 of T umoan any
device shall be cause for rejection o
the tested w..l2.

*¥1: A person lcensed under this sec-
tion to manuincture. assembie or import
devices containing trittum for distribu.
tien W persons penerally lcer-ed under
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83020y shall amx to cneh device o
Iabel which shull jnelnde e manufacs
trer's ov importer's Heense number, the
rodintion symbol pretcribed by § 20 208
uie of this ehapter, a statement that the
device containg tritmam and Is generally
heensed by the UBAREC pursuant to
Y3024y, und such olher information
s may be reguined by the Commission.
including disposnl imstructions when pp-
propriate. 1 the Commistlon deters
mines that labeling on the deviee 15 nat
feasihle and that on unrepsonnbie sk
to the health and safety of the pubhe
Wil not be ereated, 1 ngy dispence with
the labeling of the device o eonthition
that a leaflet beering the pre:cr.bed ino
formaton 15 cnelosed in the contalner
in whilch the device 14 shipped.

(rdy Each perron Neensed uneder
this parasraph  shall visunlly inspeet
each deviee and shall reject any which
has on observible phyrieal o feet hat
el nifeet e tainment of the trittim

ab Ench person lleensed under thre
paragreaph shall subjeet o number of
devices from each product'on ot same
pled in accordnnee with § 30 28, to the
following quality control proeedu es:

tar Each device shall be tmmersed i
30 inches of water for 29 hours and shall
show no vicghle evidenen of water entry
Abealute prosure of the atr above the
water shall then be redueed to 1 inch
of mercury. lowered pressure tha'l be
maintained for 1 minete or until sir
bruubiva cetae tu e s o ol By e watcrn,
whichever s the lonper. Pressure shall
then be increared to normal atmospheric
nressure.  Anv deviee which leaks as evie
denced by bubbles emanwt.pre fiem
within the device, or 8 entaing the
device, shall be reiected.

b1 The Jimcison test water from
the preceding test vav of this subdivi-
ston shail be measured far trittum cone
tent by an apparatus that has been
calibrated to mensure tritium I more
than 0.1 percent of the orizinal amount
of tritjum in any device s found to have
lerked into the Immersion test water, the
leaking device chall be rejected.

ity An application for a lieense or {or
amendment of o license may include @
description of quality controi procedures
proposed as alterpatives (o thasc pice
seribed by subdiv,sion - of this sybe
paranraph and proposed er.toria for ae-
ceptance under the The
Commission witl appiove the o ed
alternative procedurcs if the appl.cant
demonstrates that they will assure the
rejection of ars device which has a leax-
age rate excerding 2.1 peicent of the
orizinal quantity of tnitium in any 24-
¥ rpermod

oo 4o

Ve NG P T a
pain-iaph shall trans{or to per,
erplly hiconsed under 3225 .d°
nininous cafety deviee which ko boen
tomtnd and peiarted nedes -

and proc en ot gt

"y

i i this

acn
raph al repoert
with (e D URTERL

nnd P L
! o

1ot guentt o otiar wd
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persons rencrally Beensed under 33921
wlr,  The report shall dentify cnch
rencrad hieensee by name, state the xinds
and nuinbers of luminous devices transe
ferred, and specity the quanuty of tri-
tum m each kind of device.  kach
report shall cover the year ending June
40 and shall be Dled within thirty (30
days thereafter.
[ Addcd)

Hovner- 130 24()) appears 1t 27 F R, 2794,

Mar 14, 1462

(K — I Resrerved])

h —iReceryed )

an Certain antomaobile lock illuming.
tors. 1y An apphieation for a specthic
license to inatall Jock iluminators inte
nutomohile locks, or o impoert for saic
or dist:ihution lock iiuminatars instalind
i antemnbile loeks 1oy ure pursuant to
§ 3012 wil) he nppraved af:

(1) The applicant sutisfies the general
requirements specificd ain b 30,338,

al: ‘The applicant submits suflictent
Information repnrding the lock Hluminn.
tors perttnent to cvaluption of the pos
tentisl radiation exposure, ineluding:

way Chemienl and phyrienl form nnd
maximum quantity of tritilum in cach
Tock Mluminntos;

by Detnt's of construction end design
of the lock fiuminater;

ter Details of the method of binding
ar containing the trittum.,

«dr Detudls of the method of Installing
the lock Huminatars into the autemoa-
bile lock 50 that the lock Hluminator 13
not readily removable from the guto-
mobile loek:

«¢) Procedures for and resuits ol pro.
totene testing to demonstrate that the
lack Mluminator will not heeome des
tached from the lock rnd the tritium will
1ot he relensed to the environment under
the most severe conditions nikely iw W
encountered in hornral use of the lock
illuminator:

Sfr o Quallty eointr) pregediiree o
demonstirate that s juetlon jots of e
Iock Lluminators vl meet the spreifiens
rions estabhshed b n for

i
+a» Any additional information. in-
cluding experimental rtudies and tests.
roquired by the Commission to freil'tate
determinat.on of the <afety of the lock
dQluminatnr
At Each lock

Watler i
he compoun
ian the jock

ant

be-ecane devaehed fromn Whe lock under
the most severe condilions which are
hkely w he encountered i normal use
und handhing,

vl ‘The device eon-ietine of the auto-
mobile lock vath the motalled Joek M-
minttar hivy heen wab)ectet to the prows
Lype tests nned meets the regurements
preeribed by sdbdivision tyy of tils sube
Paragrisph;

vy The prototype tests shall include
thi following, W be conducted on cach
of five prowotype doviees in the following
order:

tar ‘the deviee shall be subjected to
100 hours of wceelerated weathering in
a sullabie weathening machine which
smulates the most Levere conditions of
noermal use,

thy Tha deviee shall e dropped upon
@ conerete or won surface 10 a J-foot
free ponvitationa! {all. or rhedi be sub-
jecled W an cquovalent treatment In a
teyt deyvier nimulating guch a fall. The
drop st chall Be repented 100 times
from rundormn orientations:

ter 'The device shall be attached to a
vibratory fixture and vihrated at o rote
of not lews than 26 eycles per recond and
a viLiation necelerntion of not jess than
2 G tur o peried of not Jess than 1 hour.

td: On completich of the {oregoiny
terie the device Shall Le immereed in 30
inches of witer for 24 houts and +hall
show no visble evidence of woler en\ry
intg tne lack ilue. o Ahcolute pre-
e of the air above the wvater shall then
be reduced to 1 ineh of mercury  law-
ered pressure rhall Ye muintuined for 1
minute or until air buhbles cease to he
@:ven off by the water whichever is the
l:nver Pressure sha!l then Le inereperd
to noimal atmosphetie prersare  Any
evidence of bubbles cmansung frem
within the lock 1iluminator. or water
entoning the lock tluminator, shall e
considered lenkace,

«er After each of the tests pre erib d
by this 3024 m:li-v.. ench device
shali he examined for evicence of phyvsi-
cal damaie and for loss of tritium  Any
evidence of damaxe to or failure of any
device which etuld aff-et the contane.
ment of the tritlum in such devices shali
Le cause for refection of the design on
which such prototype devices were con-
structed or manufactured if the damage
or fauure as attrihutable to degon de-
fect Loss of tnitium
device <hall be meatd:
p..nie the ymmersion test water
-d- of this subd,visicn and oy

5 rOPARST the PLiTe aocrs
wrk lum.natir Mracrres
um shall be made
rated to measure
Vneror -t

of 0
ments of 1
apparatus ¢

AR
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instalintion of Jock Hluminators into
nutomoblle locks;

b dubjeet production lots to such
quality control tests ag may be required
A8 & condition of the license Issued under
this varagraph, snmpied In aceordance
with §30.28; and

Uil Visually tnspect ench device In
production lots and rejeet any deviee
which hns an observabie physieal deteet
that could affect containment of the
tritium.

(31 Ench person eensed under this
paragraph shall fle an annunl report
with the Director, Division of Iieenring
nnd Regulation, which &hall state the
totnl quantity of tritium wansferreq to
other persons under § 30.12, during the
reporting period, In the form of loek
Hluminators contalned in nutomobile
wCKA.  Bueh report shall identify hy
namo and pddress al) persons to whom
n total of more than 8 curles of tritium
were distributed under ¥ 30 12 during the
reporting  perind.  Each  report shall
Cover the yenr ending June 30 and shall
bo filed within 30 days therealter,

[Added]

Bouncr: 19024 0m) appenrs nt 27 P R si121,
Mar 31, 1002

§30.26  Quality control sampling nro-
cedures under certain apecific licanses.
(0) Each produrtion lot of devices )i-
censed under paragreph (b, (1, or (m)
of 130 24 shall he anmpled In necordanece
with Bampling Table A. It the per-
mizsible number of rejects specified in
Barapling Table A for a lot of that sizo
is execeded, al deviees in that lot shall
be snmpled or the entire lot rejected. It
ten (10) pr more successive lots have
been tested and none f them includes a
larger number of rejects than specified in
Sampling Table A, the succeeding lots
may be sampled In nmecordance with
Sampling Table B.

[Amended}

CHanox: First sentence of {3028(s)
amended to rerd as ret forth above at 27
FR 3126, Mar. 31, 10403,

(b) If any lot sampled in accordance
with 8ampling Table B includes a larger
number of rejects than specified in
Samvling Table B for a ot of that &ize,
all devices in that lot shall be samplcd
or the entfre lot refected Succeeding
lots shall be samplcd in accordance with
the provislons of paragraph a: of this
scction.

[Added]

Batrer Y3025 appears nt 27 FR 219¢

Mar 18, 1062
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LICENSES
13051 fasuance of apecific licenses

Jor use of byproduct materfal. a) Upon
& determination that an application
meots the requirementa of the act and
the requlations of the Commission, the
Commission will issue & specific license
authorizine the possession and use of by«
product naterial (Form AEC 374,
“Byproduct Material License).

(0) The Commission may incorporate
in any license at the ume of Isauancs, or
thoreafter by appropriate rulo, reguintion
or order. such ndditional requirements
and conditions with reapcet to the licene
5C0'A receipt, PosYession, use And transfer
of hypruduct materinl as it deems appro-
priate or necessary in order to:

1) rromote the common defonse and
security;

@) Protegt henlth or to minimize
danger to life or property:

(4} Protect restricted data:

4) Require such reports and the
keeping of such records, and to provide
for such Inspections of activities undep
the licenso as may be necessary ot approe
printe to effectuate the purposes of the
nct and regulations thereunder,

130.33 Terms and conditions of i-
censes.  (a) Fach license issued purau-
ant to the regulations in this part shall
be subject to all the provisions of the
act, now or herenfter in cffect, and to al)
valid rufes, reguiations and orders of the
Commission.

(b1 Nefther the Ifeense nor any right
under the license shall be assigned or
otherwise transterred in violation of the
provisions of the act

‘c} Each person licensed by the Com.
mission pursuaht to the regulations in
this part shall confine his possession and
uze of hyproduct material to the loca-
tions and purposes authorized in the
ftcente  FExcept as otherwire provided
1n the heense a licente f3surd pursuant
to the recsilations in this part shall carry
w1th it the right to recelve. acnuire. own.
possess and import byproduct material
and to transfer such material to other
licenseos  within  the Unitad  States
authorized to receive ruch material.

'd» Each license issued purtuant to
the regalatione in this part <=all be
deened to contan the prov.sions get
forth in se~tion 183a ~d. inciusive. of 1he
act. whether or not sa!d provisions are
expressly set forth in the license

‘e) Fach licensee authorized under
£3024 £ ta distribute cerinin devices
tn generally licensed persons:

1y Shall revert to the Dircector. Di-
vision of Licensing and Reguwlation alf

tranafers of such devices to persons gene
erally licenged under §30.21¢), Buch
report shali lgentily each general e
consee by name and address, the type of
device transferred, and the quantity und
Lype of hyproduct material contatned in
the device. “Ihe report shall be aup-
mitted within 30 days after the end of
each calendar quarter in which such »
device Is transterred W generally U-
censed persons; and

(d) Bhall turnsh to each general -
censee L0 whom he transfers such dsvice
1 copy of tho gencral leehse contained In
§20210¢,

{Added)

Bouncs: | 90 33(e) appenrs at 34 PR 3000,

Fols, 13, 195y,

(1) Notwithstanding the provisions
of #4300 and 30.32rc) of thiz part, no
person licensed by the Commission purs
suant to the regulutions in this part
shall transter postession or contro! of
any product or material containing cons
ceniravions of byproduct material not
execeding those speciNed in § 30 73 which
he haa intreduced Invo the product or
material unicss tho transferor has re-
ceived & license from the Commisalon
pursuant to § 30.24(h) authorizing such
transfer. ‘l'ho provisions of this para-
graph () shall nov apply to transfers
to duly licented persons of products or
materinls containing hyproduct material
for analyticsl, Inborntory, or waste dis-
posal purposes. This parasraph shall
not be deemed to modify any authority
granted 0 any person in m specifio e
cense issued by the Commission prine
to tho eJcctive date of thly paragraph.

|Added}

Bovnce 1 30.32(¢) appears at 25 PR. 1478,
Aug. 17, 1960,

§ 30.33 Pzports of byproduct material.

(%) No licensee shall export typroduet
material from the United Stats except
as authorized pursuant to this seetion.

(b) Any licensee may export hyproduet
material covered dy his licenta to any
forelgn country except Cuba or countries
or areas now or hereafter listed as Syb-
froup A countries or destinations in
13713 of the Comprehensive Export
8chedule of the United States Depart-
ment of Commerze 115 CFR 371 3): Pro.
vided, That the authority conferred by
tris paragraph shall apply onlv to by«
product material having an  atomic
number {rom 3 to 83. inclusive. and to
tritium when contained in luminous
safety devices installed in aireraft and
distributed as wenerally licensed items
pursuant to 13024} ..

{Amended]

CHANGE  §3233 & samerndnl by adding
the words "Cuba or” sl*er *he phrase “wo
any foreign e v excep’” 2t 28 FR 7828
mandged 1o read as get
LR FR O3 Mar (4 3062
Any liceniee may export byprod-
uct material covered by his license to
Cuba to the extent that the biproduet
material i3 contained in medicinals or
pharmaceutieal preparaticns or in de-
vices. applicators. or appliances designed
for use in med:cal diagnosts or therspy:
Protided. Thast the authority conferred

June 1, 1962




PART 30—LICENSING OF BYPRODUCT MATERIAL

by this paragraph shall apply only to

byproduct material having an atomio

aumber from 3 W 83, inclualve,
[Amended)

Ciawon: §30.33(c) nmended to rend as sot
forth ahove nt 24 PR, 7025, Aug. 23, 106},

(d) A gencral lieenso is horeby Issued
ARuthorizing any person to export from
the United States to any countries or
destinations not listed in 4 30.95 Sched-
wle &, 8,000 curies of tritium and 5,000
curles of polonjum 210 {n a calendnr
quarter. Not more than 1,000 curies of
tritium may be exported hy any person
to any one country or destnation in a
calendar quarter and not mac than 100
ocuiles of tritium may bo exported by any
persen in a aingle shipment under this
eeneral license,  Exports under this gen-
eral license may be in one or mare of tho
following torms ar products only:

(1) Tritlum activated luminous paint;

(2) Trilum labeled organic come
pounds;

(3) Tritinted nccelerator taruots;

(4) Polonlum 210 static climinators;

(8) Polonium 310 neutron sources;

(68} Tritium or polohium 210 caiibra-
tion standards;

(7) Luminescent 1ight sources;

(8) Tritfum sources for chromatoge
raphy instrumenta;

(8) Elcotron tuhes: or

(10) Tritlum ns a contaminant of
Hellum 3 in a concentration not to ex-
ceed 2.0 millicuries of tritlum per liter
of Hellum 3.

[Amended)

Cuanun. §30331d) ameinded o% 87 PR
1820, Aug. 23, 106l mnd deleted at 37 FR.
12267, Deo. 12, 1003,

|Added)

Bourca: New parageaphs (d) to (f) added
to 180.33 at 37 FR. 12207, Dee. 12, 1902,

(e) The Commission may, upon appli«
cation by an intcrested person, lessue &
licehae suthorizing the export of byprod-
uct material to a country or destina-
tion lsted in § 30.75 Scheduie &, or the
export of byproduct materiai 1 quUaN«
tities or forms not authorized for export
under general license i, in the opinion
of the Commission, the proposed export
would not be inimical to the common
defense and sccurity.

it) A person exporting byproduct ma.
teria) pursuant to the ¢eneral license s
tablished by paragraph (4) of this sec-
tion, shall file with the Collector of Cus-
toms, or the Postmaster, one copy, in
addition to those otherwise required, of
the Shipper's Export Declaration, cover-
ing each export, marked for transmittal
to the Division of Licensing and Reguin-
tion of the United States Atomic Energy
Commission, Washington 25. DC. In
addition to such other information a&s
may be To ed, the ol A

1 Export shipments of Hellum gas are Fub-
160t to the Licensing authonity and regulia-
tions of the Department of Stale. lmsuance
of o specific of general licente by i Crme
mission for trittum contained in Helium 3
does not relieve any pertcn {rom comp
with the licensing requirements and regu
tions ¢of the Department af &
to the export of Hellum 3

15 2
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tion shall be Ineluded in tie Bhippar's
Export Declaravion: Identification of the
byproduct materind; the quunuty in
curies; and the ratio of tritlum to the
tota] quanuty of bydregen of the mas
terial is  trittumn-activated  luminous
pint.
[Added |

Hounck: § 30331¢) nppears at 87 P.R. 8§73,
?’“0"1 10, 1902 und at 27 PR 12907, Dee 13,
i1

thy No person may cxport hyproduct
materinl from the United Stutes kaow-
ing or having reason to helleve that 1t
18 to be recxported dircctly or Indi-
rectly, in whole or In part, from tha
country of ultimate destination shown
on the expurt license, shipper's export
declaration, bill of leding, or commercial
invoice, unless either:

(1) The reexport has bach puthore
jzed by the Comrnission: or

(3) At the time of export, the mate-
rial may be exported dircetly from the
United Btates to tho new country of
ultimate destination under the terms of
one of the general licenses established
in this section.

|Amended)
Cranoe: Paragraph (¢) of | 30.13 redesig-

nated o8 parsgraph (D) at 27 FIu 12207,
Dce. 33, 1062

§30.3¢ Ezrpiration. Except a8 proe
vided In § 30.35 (), each specific license
shall expire at the end of the day, in the
month and year stated thereln,

13036 Renewal of lcense. (a) Ap-
plicationa for rencwal of & specifio Ui
:csomgalhnu be fled in accordance with

(b) In any case in which » licensee,
nat lexe than sherty (20) dngs pring 40
expiration of his existing license, hua
flled an application in proper form for
renewal or for a new license, such existe
ing lcense shall not expire uatll the
sppliceation for & rencwal has becn
finally determined by the Commisalon.

§30.380 Amendment of licentes at re-
Quest of licenrre.  Applicationa for
amendment of a license zhall be filed In
sccordance with § 30.22 and shal] specily
the respects in which the licensee desires
his leense :» he amended and the
grounds for such amendment.

130.37 Commission action on appli-
cations to renew or amend. 1In consider-
ing an application by a licensce to renew
or amend his license the Commission will
apply the applicable criteria set forth n
§§ 3023 and 0.24.

1 30.33 Inalienability of licenses. No
Heense issued or granted pursuant to the
reguiations in this part shall be transe
ferred, assigned or In any manner dise
posed 0f either volulitard or invoiun~

ercieorntir . i
person, unless the Commussicn shail,
after securing full information. find
that the transfer is in Accordance with
the provisions of this act, and shall give
its consent (r: writing.

§30 40 Perrone porressing byproduct
material on ¢fectize £ate of regulationy
{1 this part. (a) ANy person who on the

effective dnte of the regulations in this
part possesses byproduct material pure
suant t0 an authorization herctofore
tssued by the Commission shall be
devmed to posscsa such material pur-
sunnt W o license 1ssued under the regu-
lations n this part which shall expirs
nincty days aftey receipt from the Come
mizmon of a notice of 2xpiration of such
licenee. Such license shall be deemed o
fnelude all terms and conditions incor-
porated in such authorization which are
not inconaistent with or otherwise pro-
vided for In the regulations (n this part.

th) Any authorization heretofore is-
sucd pursuant to the regulations in this
purt shell he deemed to be & valid license
during the pericd prior to the expira~
tion date zet forth In said authorization.
Buch licenze shall ba deemed to include
all terms and corditions incorporated in
such authorization which are not incone
sistent with or otherwise provided for in
the regulations in this part.

RECORDS, REFONTS AND INAPRLCTIONS

§ 3041 Records. (a) Eath person
who recelves hyproduct material pursus
ant %0 & license issued pursuant to the
regulations in this part shall keep rece
ords showing the receipt, transfer, ege
port end disposal of such byproduct
mauoterial.

[Ttevoration)

BouURCE: § 3042 revoked st 27 PR, 12357,

Dec. 13, 1662

§3043 Inspection. (n) Each Ue
censew shall afford to the Commiasion a8
nll reasonable t'mes opportunity to Ine
sptct byproduct materinl ana the prems
fses and facilies whereln byproduct
mnterial 18 used or atored.

) Each Yeeasze «hall make avatladle
to the Commisiion for inspection, upon
reasonible not.ce, records kept by
pursuant to the regulations in this chap-
ter.

§ 3044 Tertr. Eoch lcensee shall
perform, or permit the Commission 0
perform, such tests as the Commission
deemns appropriate or necessary for the
administration of the regulstions in this
part, including tests of:

fa) Byproduct material,

‘B) Facil'tles wherein byproduet ma«
tertal Is utilized or stored,

(¢) Radiation detection an¢ monitore
ing Instruments. and

(d) Other equipment and devices used
in connection with the utllization or stor«
ase of byproduct material.

RODITICATION ANT REVOCATION OF LICKNSES

1 30.51 Modification and revocation of
Hrenses. (a) The terms and conditions
of each license shall be subject to amencs
ment, revision or modiSeation by reason
of amendmer's 16 the act. or by reason
lers lseued
. 4 s 28 lne act

o may revorced, sus-
perded of mod:fied. in whole o7 tn part,
for any material false statement !n the
ppiication or an” statement of fact re-
aired under section 182 of the act, or
because cf cond:tions revealed by such
annl ion or statement of fact or any
report. record or inspection or other

$30.71 30-9




ATOMIC ENERGY COMMISSION RULES AND REGULATIONS

means which would warrant the Com-
Rilssion to refuse to grant a lcense on an
original application, or for violation of,
or faflure to ubserve any of the terms
and provisions of the act or of any rule,
reguistion or arder of the Commission,

(e) Except in cases of willfulness or
those in which tho public health, intere
est or Bsafety requirea otherwise, no
license shall he modified, susponded or
revoked unless, prior to the institution of
procecdings therofor, facts or conduet
which may warrant such action shall
haye been called to the attention of the
licenace In writing and tiic licenses shall
havo heen accorded an cprortunity to
demonstrate or achisve compliance with
all lawtul requirementa.

$380.53 Right to withhold or recall
byproduct material. The Commission
may withhold, reeall or order the withe
holding or reeall of byproduct material
from any licensee who {8 not equipped 1o
ohaerve or falla to observe such safety

30-10 § 307

standards to protect health ss may be
established by the Commission, or who
uses such materials fr: violation of law or
regulation of the Commission, or in 8
monner other than as disclosed in the
application therefor or approved by the
Commisaion,
ENFORCEMENT

§ 30.61 Viotations. An injunctien or
other court order may be obtained pro«
hibiting mny violation of any provision
of the act or any regulation or order ia-
sued thereunder. Any person who wile
fully violates sny provision of the mct
or any reculation or order issued there-
under may be guiity of & crime and, upon
conviction, may be punished by fine or
:r.nprlsonmem or bath, a4 provided by

W,

SCHEUULES

130711 Schedule A. ‘The following
devices and equipment incorporating ty-
produst material, when manufactured,

tested and labeled by the manufasturer
tn accordance with the tions
contained in a specific lcense lasued 20
him pursuant to the regulations in this
Part, are placed under a general license
pursuant to § 30.31 (») (1),

(n) Static elimination device. Ds-
vices designed for use as static elunina-
tors which contain, as a sealed aource
or sources, byproduct materin) consisie
ing of a ttal o! not more than 500
microcuries of Polonium 210 per device.

() Spark gap and electronio tubes.
Spark cap tubes and electronic tubes
which contain byproduct material con-
sisting of not more than 3 microcuries
per tube of Cestum 137, or Nickel €3, or
Krypton 85 gas, or not more than one
microcurie per tube of Cobaly 80,

(6) Light meter. Devices designed
for use in measuring or detarmining m{m
intensity which a8 & sealed

soures T soyurces, byproduct material
consisting of & total of not more than

Jan. 1, 19623
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200 microcuries of Htrontium 90 per
device,

(@) lon genercting tube. Devices doe
stgned for lonization of alr which cone
tain, a8 A realed source or rources,
byproduct matciinl consisting of a total
of not more than 800 microcurics of
Bolonium 210 per dovice or of & total of
not more than 50 millieuries of Hydrogen
3 (tritium) per dovice.

fAmeonded|

Cuanar.: §30.71 Bchodule A (m) through

() nmended ot 21 P R 7605 Oct 3, 1038,

13071 (A} reviscd At 29 P. R, 8218, Oct.
17, 1857

13072 Schedule B. The following
quantities of bvproduet materinl are
wonorally leenged pursuant to ¢ 30.21
fay (3,
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{Amended)

Cnaror: Correction of abhreviaunn of
Ceslura Unrlum 137 to (Calin §37; angd the
adaaed portion of table following "Zine €3¢
wna added at 21 P.IU. 7666, Oct. 3, 1906,

Note:  The reporting and record-Reeping
requirements contained herein have hbeen
approved by the Buresu of the Budset in
RLCOTQNNCS With The Federnl Reparts Ant of
1042

£ 3073 8chedule C.
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teercr. 13073 appears st 23 PR, 1878,
26N
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£ 3075 Schedule k. Communizteenitzuiied area w! Vier Nam, North Bore e
Alhants. Cuba. Outre Monpriia
Bulgariz, Czectininukin Pilarg
China, tnciuding Manchurls vusg ev 1ide Exst, Germany (S5t Zune nI Germary Rurmania.
W% Talwan (Formesa)) finelides IGET 004 the Boviet Bentor of Desiis Unlon of Srvler Suciasist Repubiics.
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