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. Preamble

The Responsibilities of the Radioisotope User

Any BBRI staff members who have been 1i
radioisotopes and th

with radioisotopes.

censed by the Institute may use
ey may authorize others under their supervision to work

The user is privileged to have radioisotopes available to simplify his
investigations. Because radioisotopes are a potential health hazard to
society, the privilege of use carries the responsibility of care in use,
exposure, storage and disposal. The rules pertaining to the use of radio-
isotopes at BBRI and the Research Farm are summarized in this manual. Users
are urged to reread the sections covering safety (Sect. 5), recordkeeping
(Forms 1, 2, Appendix 3), and waste disposal (Sect 5.9) periodically.

Commercial disposal is costly, so plan your experiments to minimize the
bulk of contaminated waste, comply with the recommendations concerning
radioisotope disposa!, and put your waste down the sink or consign it to
incineration wheneve~ it is legally permissible.

NOTE:32p is one of the isotopes that CANNOT be incinerated.
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1. THE RADIOISOTOPES COMMITTEE

1.1 THE_PURPOSE OF THE RADIOISOTOPES COMMITTEE

The Committee is to promote the best practices in safe handling and
use of radicactive sources in all facilities of the Institute located at 20
Staniford Street, Boston, and at the Research Animal Farm, Townsend, Massa-
chusetts, and to ensure compliance with governmental and NRC regulations. Its
services are available to all users, Department Heads, and the Board of
Trustees, and shall complement the radiation safety activities already
existing within the Institute.

1.2 ORGANIZATION OF THE RADIOISOTOPES COMMITTEE

The Radioisotopes Committee consists of the Radiation Protection
Officer, who serves as chairman, nominated by the Executive Director; and
members representing each department of the Institute.

Meetings of the Committee shall be called by the Radiation Protec-
tion Officer at his own discretion, or by the Executive Director, or on
petition of any member of the Committee, and shall occur not less than once
per year, The Radiation Protection Officer shall conduct the interim business
of the Committee.

1.3 THE RESPONSIBILITIES OF THE RADIOISOTOPES COMMITTEE ARE:

1.3.1 To review and approve or disapprove applications for the use
within the Institution of radioisotopes, and to keep records of such
actions.

1.3.2. To prescribe special conditions that may be necessary for the safe
handling of radioisotopes including: additional training, the
designation of limited areas of use, proper disposal methods, and the
procedures to be followed after spills or other radiation accidents,

1.3.3 To receive and review periodic or urgent reports of the Radiation
Protection Officer and of a representative of Harvard University
Health Services regarding:
a. Results of area monitoring,
b. Personnel exposures as measured by suitable dosimeters,
¢. Accidents in handlina, storage, or use of radioisotopes.
d. Records of radioisotope procurement and disposal.
1.3.4 To recommend remedial action or suspension in the event of repeated
violations if unsafe procedures are being used where an ionizing

radiation hazard exists or government requlations are not being
obeyed.



1.3.5

1.3.6

1.3.7

To advise regarding the health of personnel and to conduct or
encourage educational programs* designed to prepare persons for
the safe handling and use of radioactive sources, both for their
safety and that of others.

To inform and advise the Department Heads on all matters relative to
the safe use of radioisotopes.

To oversee the use of institutional counting and survey instruments.

*A11 personnel without previous training in the use of radioactive isotopes
are required to attend a course in the fundamentals of such use given under
the auspices of Harvard University.

1.4
1.4.1

1.4.2,

THE RADIATION PROTECTION OFFICER

Authority. The Radiation Protection Officer (RP0O) is the authorized
represen%ative of the Isotopes Committee regarding measures to
implement radiation protection and control within the Institute. The
RPO is assisted by the Harvard University Health Services who
periodically survey the radiation areas.

Function, The duties of the RPQ are to:

a. Provide consulting services on all aspects of radiation protec-
tion,

b. Maintain radiation exposures at the lowest possible level by the
supervision or operation of an effective and appropriate radia-
tion protection and control program.

c. Develop and maintain a procedure for keeping the personnel
exposure and contamination records.

d. Indoctrinate personnel in the proper procedures to be used and
the equipment necessary for the safe use of radioisotopes.

e. Provide assurance that the waste disposal program and the
records associated with waste disposal are appropriate in
accordance with requlations.

f. Supervise a continuous program of area and environmental
radiation hazard analysis.

9. Ensure maintenance of records of radioisotope procurement and
distribution within the Institute,



2.0 LICENSING AND REGISTRATION REGULATIONS
2.1, GOVERNMENT REGULATIONS

By-product material, which is material yielded in or made radioactive
through nuclear reactions utilizing plutonium, uranium 233, or uranium 235,
may be used only under specific or general licenses issued by the United
States Nuclear Regulatory Commission. The regulations covering the procurement
of licenses are published in Title 10, Chapter 1, Part 30 of the Federal Regis-
ter. Copies of these regulations may be obtained from each Department office.

A1l licensees of the NRC are required to conform with standards for
protection against radiation hazards established by the NRC. These standards
are published in Title 10, Chapter 1, Part 20 of CFR. Copies of these
standards are attached as Appendix 6.

A1l persons who "receive, possess, use or transfer radioactive mate-
rials or machines which emit or may emit ionizing radiation in the Common-
wealth” are subject to rules and regulations issued by the Massachusetts
Department of Public Health, except as exempted by the regulations. Copies of
these regulations may be obtained by writing to the Department of Public
Health, Division of Sanitary Engineering, State House, Boston, Massachusetts,
or they may be examined in the Isotope Committee office.

2.2 BOSTON BIOMEDICAL RESEARCH INSTITUTE REGULATIONS

No person may use within, or bring into, the Institute any radio-
isotopes without approval by the RPO or his representatives.

Although a license is not required for the possession and use of
isotopes in quantities less than those listed in Table I, the Radioisotope
Committee must be informed prior to the time any such radioactivity (except

for radioactivity contained in devices sold to the general public) is brought
into the Institute.

2.3 RESPONSIBILITY OF LICENSED USERS

Those persons who have been licensed by the NRC to use radioisctopes

are responsible for the safe use of radiation sources by individuals under
their control,

The licensees are responsible for:

Compliance with the Boston Biomedical Research Institute Rules
for the Safe Handling of Radioactive Materials (Sections 5 and 6
of this manual) and the relevant Federal Regulations (10-CFR-20,
see Appendix 6),

Instruction of employees under their control in the use of
safety devices and procedures,

Proper planning of an experiment or procedure, to assure that
adequate safety precautions are taken,

Communication of pertinent information regarding employees to the
RPO with respect of changes in operational procedures, new tech-
niques, alterations in the physical plant or new operations which




2.3.5

2.3.6

2.3.7

2.4

might lead to increased personal exposures or contamination
Tevels in the laboratory or the environs.

Direc.ion of personnel under their control to comply with all
recommendations to wear film badges, to survey their hands and
clothing, to submit urine specimens, etc., which are designed
to control and to reduce their total exposure.

Limitation of use of radicisotopes obtained under his license to
those over whom he has supervision and to approved areas.

Maintenance of required current records of receipt, use, stor-
age and disposal of radioisotopes.

RESPONSIBIL'TY OF THE INDIVIDUAL USER OF RADIOISOTOPES

Each person at Boston Biomedical Research Institute who has any

contact of ionizing radiation nas a responsibility to:

2.4.1

2.4.2

2.4.3

2.4.4

2.4.5
2.4.6
2.4.7
2.4.8
2.4.9

2.4.10

2.4.11

Keep his exposure to radiation at the lowest possible value and
specifically below the maximum permissible exposure as stated in
Section 5,

Wear the recommended radiation detectors for personnel, such as
film badges and pocket ionization chambers.

Survey his hands, shoes, bcdy and clothing for radicactivity and
and record the results, and remove all loose contamination

befor: leaving the laboratory.

Use all appropriate protective measures such as protective cloth-
ing, respiratory protection, remote pipetting devices, ventilated
and shielded glove boxes and hoods.

Avoid smoking, drinking or eating in radioisotope laboratories.
Maintain good personal hygiene,

Check working areas daily, or after each radioisotope procedure.
Maintain good housekeeping practices in the laboratories.

Label radiation equipment and segregate radiation waste and
equipment to avoid cross contamination,

Report immediately to the RPO the details of a spill or other
accidents involving radioactivity,

Conduct decontamination procedures.

3.0 APPLICATION FOR A RADIOISOTOPES LICENSE

The following process should be followed in applying for a license to

use radioactive materials:



3.1

3.2

3.3

Send to the Radiation Protec
Form, in duplicate.

The application will be initially reviewed in detail by the Radiation
Protection Officer. Final action will be taken by the full Radio-

Obtain from the Secretary of the Isotopes Committee a Boston Biomedi-
cal Research Institute Application Form, in triplicate (See Form 4)

tion Officer the completed Application

isotopes Committee and the applicant will be notified.

4.0 PROCUREMENT OF RADIOACTIVE MATERIALS

The following procedures are followed for the purchase of 2ny mate-

rial having radioactivity great enough to require an NRC license.

4.1
4.1.1

4.1.2

Byproduct, source, and/or
special nuclear matl,

PURCHASING

Who may order: any licensee, i.e., an investigator who is trained in
handling radioisotope and is 1isted with the Harvard Environmental

Health Service.

What may be ordered: any one or more of the following isotopes

carried on our present license. The amount in parentheses is the
total that the institute may have at any time (for all investigaturs).

Chemical and/or
physical form

Max. amount BBRI may
possess at any one time
under our license

Carbon 14
Phosphorus 32
Sulfur 35
Calcium 45
Zinc 65
Mercury 203
Iodine 131
Hydrogen 3
Cadmium 115
Iron 59
Strontium 89
Strontium 85
lodine 125
Phosphorus 33
Ruthenium 103
Ruthenium 106
Rubidium 86
Gadolinium 153
Terbium 160
Chromium 51
Cadmium 109
Potassium 42

any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any
any

40 millicuries
20 millicuries
100 millicuries
10 millicuries
10 millicuries
10 millicuries
20 millicuries

6 curies

10 millicuries
10 millicuries
10 mitlicuries
10 miliicuries
10 millicuries

5 millicuries
millicuries
millicuries
millicuries
millicuries
millicuries
millicuries
millicuries
millicuries

—_—— —
o w;mmOoOOTororu,
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1.3 How to Order: Complete a standard Purchase Order. It must be signed
by the Ticensee and countersigned by the Chairman of the Radioisotope
Committee or his designee on the pink and blue copies of the PO. This
procedure ensures that each purchase is added to the inventory. The
Accounting Department has been instructed not to pay an invoice if
the PO is not countersigned. The countersigned PO should be returned
to the user with Forms 1 (radioisotope receiving check list) and 2
(experimental check 1ist).

4.1.4 When the isotope is received: Comply with the instructions on Form 1,
sign it and retain it in your records. Store the shipment safely --
not near any food and not where radiation can be a health hazard.

4.1.5 How to Reorder: Send the PO to the Chairman of the Radioisotope
, together with a summary of the disposition of the previous
order (Form 5). In this way the previous shipment can be deleted from
the inventory. Any reorder before the last shipment is consumed
should be explained.
The report of disposal on Form 5 should correspond to disposal
records (Form 3).

4.2 PROCUREMENT BY OTHER THAM PURCHASING

If radioactive material is to be brought into the Institute under any
conditions other than purchasing (i.e., purchased by another institution, or
contained in specimens, etc. from another institution for a collaborative
project), approval to bring that material into the Institute must follow the
same procedures as those for purchasing radiocactive materials. Please be
certain that these isotopes are added to the inventory.

4.3 RECEPTION

A1l radioisotopes are received at the receiving area at 20 Staniford
Street, and the porter must be notified as soon as possible. The porter will
examine the package for evidence of leakage or physical damage. If no such
evidence is found, the porter will deliver the package directly to the princi-
pal investigator. The principal investigator will immediately open the package
to determine if any leakage has occurred and if the order has been filled and
delivered correctly. The package will be kept in a designated hood while it is
opened, The principal investigator will wear gloves while opening the package.
The principal investigator will wipe the vial of isotope with a swab of filter
paper and count the swab in an appropriate instrument to determine if any
contamination has occurred on the outside of the vial. In addition, the

package should be monitored at the surface and at one meter and the results
recorded,

5.0 RULES FOR THE SAFE HANDLING OF RADIOACTIVE MATERIALS
5.1 CLASSIFICATION OF AREAS

5.1.1. Unrestricted Areas. An area is unrestricted and does not require
control measures 7f:

a. an individual continually present in the area cannot receive
more than 2 mrem in any one hr or 100 mrem in any seven consecu-



5.2,
5.2.1

5.2.2

5.1.2,

o - »

tive days to any portion of the body (for definition of rem, see
appended NRC regs. p. 20.2); or

b. when an allowance is made for expected occupancy and time varia-

tions in adse-rate, no individual is likely to receive more than
500 mrem in a calendar year,

Restricted areas. A1l areas within the institute in which dose levels
do not conform to the standard for unrestricted areas shall be
restricted and under the control of the Radiaticn Protection Officer
for radiation safety purposes. A sign carrying the words "Radiation
Area - No Entrance to Unauthorized Personnel" shall be prominently
displayed at the entrance to each restricted area, and the licensee
responsible for work with radioisotopes in that area shall be
responsible for contro?iing access to the area.

Both Federal and State regulations define restricted areas

centaining radiation which require special control measures as
foliows:

a. Radiation Area - Any area accessible to individuals in which
there exists fonizing radiation at such levels that a major
portion of the body of such individuals could receive an absorbed

dose greater than 5 mrem in any one hr or 100 mrem in any five
consecutive days.

b. High Radiation Area - Any area accessible to individuals in which
there exists Tonizing radiation at such levels that a major por-
tior. of the body could receive in any one hr an absorbed dose
greater than 10C mrem,

MAXIMUM PERMISSIBLE DOSE LEVELS

In restricted areas, control must be such that no individual over 18
years of age (excluding patients) will receive in any one calendar

?uarter, a dose in excess of the following 1imits, except as speci-
ied in 5.2.2.

Whole body, head and trunk 1.25 rem
active blood-forming organs
lens of eyes or gonads

Hands, forearms, feet, ankles 18.75 rem
Skin of the whole body 7.9 rem

Doses to the whole body in excess of the above limits are permitted
providing that during any calendar quarter the dose does not exceed 3
rem and that the cumulative dose does not exceed 5 rem/year. How-
ever, current ALARA recommendations (see Appendix 4) require the
review of laboratory practices at considerably lower exposure levels
than those listed in 5.2.1. Should the exposure of an individual
exceed 10 percent nf the above dose levels, the RPO will review the
exposure and will report the results of his review at the first Iso-
tope Committee meeting following the quarter when the exposure was
recorded. If the exposure does not equal or exceed 30 percent of the



above levels, no action related specifically to the exposure is
required unless deezed appropriate by the Committee. The Committee
will, however, consider each such exposure in comparison with that of
others performing similar tasks and will record the review in the Com-
mittee minutes. If the exposure of an individual should equal or
exceed 30 percent of the above dose levels, the RPO will investigate

in a timely manner the cause and, if warranted, take appropriate
action.

$.2.3 The maximum whole body exposure of individuals under the age of 18
must be limited to 0.5 rem per calendar year; for pregnant women,
Timit exposure to 0.5 rem over 9 months with particular care in the
first trimester,

5.2.4 A1l areas in the vicinity of the Institute, which may be irradiated
by sources under the control of the Institute, shall meet the stand-
ards in 5.1.1. for unreztricted areas.

5.2.5 Contamination Levels. Radioactive contamination levels of air and
water in restricted areas must be controlled such that the levels in
uc/ml specified in 10 CFR 20 Appendix B, Table 1, are not exceeded.

5.3. PERSOMMEL MONITORING

Personnel monitoring devices are required by law and records must be
kept, if an individual receives or is liable to receive a dose in any calendar
quarter in excess of 25 percent of the values in Section 5.2 (5 percent for
individuals under 18).

Such monitoring will normaily take the form of film badges worn on
the chest or at the waist, and shall be mandatory in all areas requiring a
"Radiation Area" sign. Where the hand dose may exceed 25 percent of the
relevant 1imit in Appendix 1, ring or wrist film badges must be worn.
Urinalyses (bio-assay service) are made when indicated for the evaluation of
internally deposited radioactive materials, including H-3. The recommendations
of the NRC (see Appendix 8) are that urinanlyses be done routinely whenever an
individual works with amounts exceeding 100 mCi of HTO, 100 Ci of HT gas, or
10 mCi of H-3 labeled nucleotide precursors.

Where the nature of the radiation or the unusual level of the
possible exposure dictates their choice, personnel dosimeters of the
ionization type should be worn and readings recorded daily.

A guide concerning the advisability of wearing film badges is
included as Appendix 1i.

Special procedures are required for radioiodination experiments with
[-125 or 1-131 of high specific activity, since these can lead to the release
of a large fraction of the iodine as a vapor. Any staff member contemplating
radioiodinations involving mo.2 than 100 .Ci of radioiodine should inform the
Harvard Radiological Service who will make an appointment to send out
technicians who will monitor both the air around the investigator and the
effluent from the exhaust hood. It is the responsibility of each principal
investigator to assure that these conditions are met before embarking on such
experiments. It is the responsibility of each worker involved that if his
axperimental design is approved then the procedures which he follows each time
are identical to those approved, most particularly with respect to use of the
hood so tkat exposure of others in the laboratory is minimized. After each
experiment with more than 100 .Ci of radioiodine, the worker must be scanned



for the uptake of radioiodine in the thyroid under a program administered by

the Harvard Radiological Service. The Chairman of the Radioisotope Committee

will provide information concerning the schedule and location of the thyroid
. scanning service.

5.4 POSTING OF AREAS AND OTHER REQUIRED LABELS

Signs are required by law to denote areas or containers with levels
of radiation or radioactivity specified in the following sections.

5.4.1. Caution Radiation Area - in areas accessible to personnel in which
a major portion of the body could receive ir any one hour a dose of
5 mrem or in any 5 consecutive days a dose in excess of 100 mrem.
A sign is NOT required on a room containing a sealed source if
the radiation level 12" from the surface of the source container of
housing does not exceed 5 mrem/hour.

5.4.2. Caution Radioactive Material - in areas in which radioactive material
1s used or stored in amounts exceeding those in Table II, Column I
on containers in which radioactive material is transported, stored or
used in amounts exceeding those in Table II, Column II (taken from
Appendix C 10 CRF 20).

When containers are used for storage, the labels shall state the
quantities and kinds of radioactive materials and the date of
measurement and the responsible investigator.

A label is NOT required if the concentration of the material in
the container does not exceed the maximum permissible concentration
for occupationally-exposed individuals (10 CRF 20 Appendix B, Table 1,

Column 2); or for laboratory containers, such as beakers, flasks and
’ test tubes, used transiently in luboratory procedures, when the user
is present,

5.4.3. Other signs are required for HIGH RADIATION AREAS (dose-rate greater
than 100 mrem in an hour) with the above exceptions, and in AIRBORNE
RADIOACTIVITY AREAS. The Radiation Protection Officer must be
consulted regarding control measures in these areas.

8.5 SURVEYS

It is good practice to monitor all work areas as soon as possible
after work with radiocactive materials.

khen unsealed quantities of activity exceeding 500 times those listed
in Table 1 or 5mCi, whichever is lower, are used:

a. In a single procedure, a survey shall be made by the user imme-
diately after the completion of the procedure and the results
recorded.

b. In total during the week, a survey shall be made at the end of the
week, and the resuits recorded.

In all other cases, surveys shall be made at least monthly and the
results recorded.



5.6

5.60

5.6.2,

5.6.

5.6,

5.6.5.

5.6.6.

5.6.7.

5.6.8.

5.6.

5.7

5.7.1.
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HANDLING OF RADIOACTIVE MATERIALS

Eefore any work is undertaken with quantities of radioisotopes which
may produce significant external or internal exposure, attention shall
be given by the Ticensee to precautionary measures including the use
of hoods, remote handling equipment, air monitoring., The Radiation
Safety Officer may be consulted for recommendations on specific
operations,

Work which may result in contamination of work areas shall be done
over stainless steel trays or trays lined with heavy absorbent paper.

Personnel working in areas containing radioactive materials shall wash
their hands thoroughly, using plenty of soap, before eating, smoking
or leaving work. Those working with unsealed sources should monitor
hands and shoes upon completing operations.

Eating, drinking, storing or preparation of food is forbidden in a
Taboratory or rooms where work with unsealed radioactive sources is
taking place or where contamination may exist.

Smoking is not permitted in areas where work with unsealed radioactive
sources is in progress cr where contamination may exist. Under no
circumstances should cigarettes, cigars or pipes be laid on tables or
benches where radioactive work has been or is in progress,

Pipetting radioisotopes by mouth is prohibited.

Impervious gioves shall be worn whenever hand contamination is
Tikely, and should be seriously considered whenever quantities
requiring a radicactive materials area sign are being handled,
Impervious gloves shall always be worn when handling open vessels
containing aipha emitters or Sr-90, or when handling equipment
possibly contaminated with these materials.
Gloves should be cleaned, if practicable, before removal or
disposal. They should be handled and stored to prevent contamination
of the inside surface.

Laboratory coats shall be worn by all individuals handling radio-
activity. In cases where millicurie amounts of activity are being
handled and there is a likelihood of spillage and personal contami-
nation, the laboratory coat should be removed before leaving the
isotope laboratory and kept in the laboratory. It should be monitored
for contamination before sending to the laundry.

Appropriate records should be kept of all experiments, minimally
Form 2.

STORAGE

Radioisotopes requiring a "Radioactive Materials" label must be
received and stored in areas under the control of the responsible
user, or in a central storage area designated by the Isotopes
Committee. A user leaving isotopes unsecured when no one is present
may be subject to a fine.



5.8.3

5.9.

8.9.1.

2.9.¢.

-‘2-
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CALL. HARVARD UMIVERSITY, ENVIROMMENTAL HEALTH AND SAFETY,
495-2061, Mr. R. Johnson.

If a radiation source has been separated from its container, use
tongs or other remote pick-up devide to return source to its con-
tainer. Do not pick up in hands. Do not allow anyone to go near
source.

If radiocactive dust aepears to have been released from the con-
tainers in the vehicle, clear as much of the area as necessary to
prevent contact of individuals with the contamination.

Maintain a guard over the radiation (or contaminated) area
until authorized radiation survey technicians from Environmental
Health and Safety have surveyed the area and determined it to be
free of contamination and that no radioactive sources have been
released to the environment.

Transportation of radioisotopes purchased through the Institution
must be carried out under the conditions established by the NRC under
the terms of our license. It is the responsibility of the person
wishing to transport isotopes to ensure compliance with these
regulations and to ensure that those isotopes transpo~ted are removed
from the Institution's inventory.

RADIOACTIVE WASTE DISPOSAL

Storage of Wastes

a.

Each laboratory should maintain for temporary storage a metal
waste can with a foot-operated 1id, which must display a
"Radioactive Materials" label in a prominent position. The use of
a disposable liner is recommended in order to maintain the waste
can free of contamination. Where there is a large turnover of
waste, it is advantageous to maintain separate cans for combust-
ible and noncombustible or reclaimable materials. Combustible
wastes in the laboratory should be held to a minimur. A record
must be made of the estimated activity of each specific isotope
consigned to the sink and combustion. and a survey should be made
and the results recorded.

. High-level waste that contains short-lived radioactive material

should be stored temporarily in a marked area in the licensee's
laboratory to permit substantial decay before ultimate disposal.
A survey should be made and recorded before disposal.

. Liquid wastes should be stored in unbreakable containers, prefer-

ably in polyethylene bottles. There must be no possibility of a
chemical reaction during storage that might cause an explosion or
cause the release of radioactive gases or vapors. Liquids shall be
neutralized before deposition in a waste container.

Liquid Disposal

a. Aqueous waste up to the daily limit prescribed in Column II, Table

IT, shouTd rot be stored but discarded down the nearest designated
disposal sink (in each lab). If substantial amounts of radio-



5.7.3,

5.7.4,

5.8,
5.8.1.

5.8.2.
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The radioisotopes shall be stored in a container, shielded if neces-
sary, such that the radiation at a distance of 1 ft from the container
does not exceed 100 mrem/hour, i.e., the area may be classified as no
more than a Radiation Area.

Containers must be properly labeled and area signs posted where
necessary.

Suitable precautions shall be taken so that the probability of an

explosion in the storage area which would cause the dispersion of
radioactivity is very small.

TRANSPORTATION

On Institute premises:

a. Radioisotopes requiring a "Radioactive Materials" label must be
enclosed in non-shatterable carrying cases or containers, prefer-
ably metallic, before being transported through corridors or
between buildings,

b. Containers for the transportation of beta sources requiring a
"Radioactive Materials" label must provide shielding thicker than
the maximum range of the beta rays.

c. Gamma ray emitters shall be transported in closed containers,
shielded if necessary, such that the dose-rate at one meter does
not exceed 10 mrem per hour. (This rule follows the D.0.T. shipping
regulations.)

Between 20 Staniford Street, Boston, and Research Farm in Townsend,
Massachusetts.

a. Transportation of radioactive materials must be in accordance with
appropriate packaging, labeling, and transportation requirements
contained in the ICC regulations.

A1l vehicles will carry a radiatior survey meter, tongs, and
appropriate personnel dosimetric equir :.nt.

b. Emergency procedures in case of an ac. ‘dent. These procedures are
Lo De made available to the driver of any vehicle carrying radio-
active materials in quantities requiring placarding of the car
with "Radioactive Material" signs.

IF THE DRIVER OF THIS VEHICLE IS INJURED AND CAMNOT PROVIDE
INSTRUCTIOMS, FIRST ATTEND TO ANY NECESSARY MEDICAL AND EMER-
GENCY FIRST AID TO INJURED PERSONNEL. PHONE MGH FOR EMERGENCY
CARE, 726-2204, REPORT THE ACCIDENT AND THAT THE VEHICLE WAS
CARRYING RADIOACTIVE MATERIALS.

KEEP ALL PERSOMS NOT DIRECTLY CONCERMED WITH MEDICAL TREATMENT
AWAY FROM THE VEHICLE.
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activity are involved (>1 ,Ci) a record should be kept at the sink
and on your Radioisotope Experiment Check List. Amounts over the
daily limit can be discarded over several days.

. Water-miscible organic waste (including Liquiscint and DMSO-based

uorography reagent] should be disposed of in the sink like
aqueous waste. Whenever possible 32P should be counted in Liqui-
scint so thg% it can be subsequently flushed away. Our license does
not permit 3P to be burned.

- Organic waste (water immiscible) should be first counted to monitor

the Tevel of radioactivity. If this is less than 100 cpm per 10 ml,
it may be disposed of as nonradioactive organic waste. If it con-
tains higher levels of radioactivity (>100 cpm per 10 ml), and
has a short half-life, allow it to decay in a safe place in your
laboratory (dated and labeled with your name and the isotope) or
if it is flammable, it should be burned. High level organic waste
must be disposed of through Harvard services.

Used scintillation fluid is best disposed of by incineration
without removal from the vials, as described below.

5.9.3 Solid disposal. Every effort should be made not to accumulate solid
waste by adhering to the following guidelines:

a.

Contaminated glassware must be taken to a disposal sink and washed
to remove contamination, using agents such as “"Count-Off" (MEN) if
necessary, and then reused or discarded in the waste basket with
regular trash. If items are being soaked for an extended period of
time (not more than 4 days - further scaking is unproductive), they
should NOT clutter the sink but be placed in the glass washroom's
large sink out of the way of the glasswasher. (Anything placed in
the washroom should be clearly labeled and the dishwasher should be
informed of the presence of the contaminated items in the sink.)
Glassware and noncombustibles that are irreversibly contaminated
must be packaged tightly and safely (plastic bags through which
broken glass may protrude are not safe), labeled with your name,
the isotope, and the radioactivity (mR/hr) and disposed of com-
mercially through the Harvard services.

. Plastic scintillation vials containing scintillation fluid and

’ 2 or should be packaged in cardboard
donut boxes and taken to the incinerator room for burning, labeled
with an estimate of the radiciisotope content. Vials should be
disposed of in this manner on a regular basis and not be allowed
to accumulate in the lab because they releace highly toxic and
flammable vapors of toluene or xylene. Store briefly in the Tab
under or in fume hoods. Glass scintillation vials are strongly
discouraged. If used they are the PI's responsibility to clean and
dispose of.

. Combustible waste (paper, plastic tips, filter discs, etc.) should

be divided into two categories.

Low level (no response with the Geiger counter) should be bagged
and disposed of as nonradioactive in the reqular trash at the end
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of the experiment. We do not need to accumulate this low level
waste,

. High Tevel (positive response with the Geiger counter or the
result of a sgill or accident) should be double-bagged and pro-
vided with a label indicazing ghe typf gnd amount of radioisotope.
Material containing 34, 14c, 355 and 1251 (up to the daily
Timit) may BS placeg in the incinerator room for burning. Waste
coentaining 3¢p and 45Ca and other isotopes should be stored in
your laboratory and suitably screened until the level of radio-
activity has declined below the disposal limit; or it must be
disposed of by shipment and burial. It is the criginators’ respon-
sibzlity to ensure that their waste is disposed of in a legal
fashion,

d. Storage in the Hot Room (006). Mc radioactive material may be
stored in room 006 without submitting form 6 to the Radicisotope
Protection Officer and obtaining his approval. The Hot Room must
not be used for storage of long-lived radioisotopes unless they
are due for commercial disgosa] ?nd unless they present a hazard
from radiation. Therefore 34 or 14C must not be dumped there,

Any such wastes awaiting commercial disposal must be held in the
user's lab.The only material stored in the Hot Room for decay must
be clearly identified with the name of the investigator, and the
type of long-lived isotope of high level that can only be disposed
of by commercial burial.

5.9.4. Incineration. Incineration is permitted only with a specific license

from NRC (for current license see Appendix 2). A1l incinerations must
. be carried out in the incinerator in the basement. The incinerator

operator must first receive approval to incinerate from the Chairman
of the Radiolsotopes Committee, or the RPO. A1l radioactive material
for incineration shall be labeled as to isotope, quantity, and date
on which measured. In order to comply with the provisions of the MRC
license, all persons involved will be monitored, and all persons
concerned with the incineration and the ashes will be given specific
instructions for the safe handling of the material.

5.9.5. Waste disposal, through Harvard University Environmental Health
Services. Radioactive waste in amounts exceeding the sewer or incin-
erator disposal limits or material dissolved in flammable solvents
may be transferred to Harvard University frnvironmental Health and
Safety for disposal. It is important for this method of disposal to
adhere strictly to the rules and regulations set by Harvard Univer-
sity. These procedures may change from time to time, and the current
set of regulations is described in Appendix 6. In case of doubt,
check with the Chairman of the Radioisotope Committee for current
reguiations. This is a costly means of disposal and the charge may be
made against the user.

5.10. DESIGN OF NEW FACILITIES

The design of all facilities involving the use, handling or storage
of radioactive materials shall be reviewed by the Radiation Protection Officer
‘ to assure the maintenance of adequate environmental protection.
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6.0 ANIMALS CONTAINING RADIOACTIVE MATERIALS

Injections of radioactive materials in animals shall be carried out in
stainless steel tra{s having absorbent materials in the bottom. Rubber
surgical gloves shall be worn by the worker, for all levels of radio-
activity requiring a Radicactive Materials sign,

A1l cages housing animals injected with radioactive material shall be
clearly marked as follows:

a. Name of the radioisotope.

b. Amount of radioactive material injected per animal

c. Date of injection

d. Principal investigator's name

e. "Caution Radioactive Material" tape must be affixed to the cage.

Animals containing radioactive materials must be kept in cages apart
from other animals.

A1l animal excreta which may contain radioactivity shall be col-
Tected and disposed of, if necessary, after storage. The disposal
through the sewerage of excreta in a suitable form (i.e., not mixed
with sawdust or wood shavings) is subject to the restriction on
amounts imposed by 10 CFR 20 (see also Section 5.9.2 of this manual).

If the excreta show no significant activity above background when
monitored by a survey meter appropriate to the radioisotope involved,
they may be discarded with normal trash in a suitable container.

In all other cases, the excreta shall be labeled with the name
of the isotope and the estimated amount of activity, and either
incinerated (Sect. 5.9.4) or stored prior to shipment via a commer-
cial disposal company, in accordance with the rules for disposal
(Section 5.9.1).

The carcasses or dissected parts of injected animals shall be wrapped
in absorbent miterial and placed in a watertight container so as to
prevent dripping during transportation from one area to another.

Adequate ventilation and air cleaning must be provided in instances
where animals are stored after an injection of radioactive materials
that may be volatilized and dispersed in the room.

The rules laid down in 5.9.4 apply also to the incineration of car-
casses and animal tissues.

Animals placed in a refrigerator prior to incineration or other
cisposal must be properly labeled.
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7. EMERGENCY PLANS

Fels SEALED SOURCE RUPTURE

If a disruption of a sealed source occurs, or if potentially hazardous
quantities of radioactive dusts, mists, fumes, organic vapors or gases are
introduced into the air, the following emergency measures should be taken
immediately:

a. No immediate attempt should be made to clean up the spill.

E. All windows should be closed, fans and air conditioners should be
shut off, and everyone should leave the room

c. A1l doors should be closed and locked.

d. If powdered or gaseous sources are involved, the door and al) other
openings leading into the room should be sealed with wide masking
tape or adhesive tape and heavy wrapping paper.

e. The spread of radioactive contamination can be diminished Dy
restricting the movements of potentially contaminated persons to a
local zone just outside the spill area until the extent of shoe and
clothing contamination is ascertained.

f. Every person who might have been contaminated should be monitored
for radioactivity, and, if contaminated, should remove his clothes
and be decontaminated. If no means are available for monitoring, it

. should be assumed that the person is contaminated.

g. The Radiation Protection Officer should be called immediately. If
necessary, outside consultants experienced in radiation hazards
should be called in and their advice followed.

/.2, RADIOACTIVE LIQUID SPILLS

o
responsibility for cleaning or for calling for experienced help re
individuals working in the area involved and responsible for the s
Under no circumstances should any untrained person attemp
or clean up a major spill of radioactive material. (The clean-up tec
should be planned with the same care as is used in quantitative chemical
analyses or in bacteriological handling of virulent
ventilation apparatus should not be turned on in
isotope or its decay products away. Such a maneuv
radioactive material throughout the area. If the

(

organisms.) Fans or

~

>
n attempt to blow the
r will only disseminate the

sotope is blown out of a

VY

a
e

building, air currents may carry the finely divided material into nearby
windows or air-intake ducts. Proper precautions taken immediately will protect
human 1ife and reduce financial loss

The Radiation Protection Officer shall be notified immediately of all
accidents involvinag nossible body nt nation or inagestion of radw,1;f7v7T,
Dy personnel, over-ex ure to radiation, contamination of equipment. spread
of contamination or difficulty in cleanina ui ontaminated areas. The RP0O must
be notified immediately in the event of los f radioisotopes

Th WIina y edur S W1 ] ¢ fol W ¢
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Telteld Minor spills

a. Notify all persons in the room at once.

b. Permit only the minimum number of persons necessary to deal with
the spill in the area.

c. Confine the spill immediately.

d. Don protective gloves and drop absorbent paper on the liquid spill.

e. Decontaminate, using a monitor to check the progress of the work.
f. Monitor all persons involved in the spill and the cleaning.

7.2.2. Major Spills

a. Notify all persons not involved in the spill to vacate the room at
once, and notify the Radiation Protection Officer.

b. If hands are protected from contamination (i.e., gloves) right the
container of the spilled liquid.

c. If the spill is on clothing, discard outer clothing at once.
¢. Vacate the room.
e. Take immediate steps to decontaminate involved personnel,

f. A consultant experienced in radiation hazards should be called in
and his advice followed.

7.2.3. NOTE: Special problems associated with the spillage of liquid sources
are covered in NBS Handbook 48, pages 20 and 21.

8.0 THE ALARA CONCEPT

NRC directives require that licensees must demonstrate their commitment to
meintaining all employee exposure to radiation as low as reasonably achievable
(ALARA). The uses of radioisotopes at BBRI are diverse and are constantly
changing; consequently, without day-to-day supervision, direct control is a
practical impossibility. Therefore, the maintenance of minimal exposure must
be the responsibility of the individual worker and the worker's supervisor,
although the department representative of the Radioisotope Committee must at
regular intervals review and examine the techniques and procedures in the
laboratories in their department to ensure that control is maintained.

Adherence to the ALARA concept involves periodic formal reviews of the
radiation safety program, the scheduling of briefings and educational
sessions, and investigation of the causes of personnel exposure if it should
exceed certain levels (see Section 5.2.2). The program for the achievement of
radiation exposure ALARA is described in Appendix 4.



BBRI
RECORD KEEPING REQUIREMENTS

IN CONNECTICN WITH RADIOISOTOPE USE

As a condition of our license for the use of radioisotopes, the following
records must be maintained, kept on file, and available for inspection without
prior notice.

Samples of the appropriate record forms are attached and may be photocopied
for your use.

Location where

Person responsible

record must be

Form No. Description for record maintenance kept on file
1 Radioisotope Radioisotope user or Licensee's
Receiving licensee office
Check List
2 Radioisotope Radioisotope user Radioisotope
Experiment user's desk, to
Check List to transferred
to licensee up-
on completion
of experiments,

3 Radioactive Licensee Licensee's
Waste Disposal office
Record
Film Badge Harvard University Health Services
Record Health Services office (Radio-

isotope Chair-
man must be
notified if
exposure is
observed. )

5 Request for Chairman, Radioisotope Chairman's
reorder Commi ttee office
Radioisotope Chairman, Radioisotope Chairman's
inventory Commi ttee office

6 Permission for Chairman, Radioisotope Chairman's
storage in 006 Committee office

. It is recommended that Disposal Records, Form 3, be summarized monthly.
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TABLE !
QUANTITIES OF SOME RADICACTIVE MATERIALS WHICH DO NOT REQUIRE AN N.R.C. LICENSE

AND WHICH MAY BE DISPOSED IN THE SEWAGE SYSTEM PER DAY

Unsealed Unsealed
Radionuclide Sources Radionuclide Sources
uc uc
Actinium 227 0.1 Molybdenum 39 160
Americium 24) 0.1 Nickel 59 100
Ant imony 124 10 63 10
Arsenic 73 100 Nicbium 95 10
74 10 Palladium 103 100
76 10 Palladium 109 100
77 100 Phosphorus 32 10
Astatine 211 0.1 Platinum 191 100
Barium=- 140 10 193 100
Lanthanum Polonium 210 0.1
Bromine 82 10 Potassium L2 10
Cadmi um= 109 10 Praseodymium 143 100
Calcium 45 in Prometheum 147 10
L7 10 Rhenium 186 100
Carben 14 100 Rhod i um 105 100
Cerium- 144 1 Rubidium 86 10
Cesium 137 10 Ruthenium 103 10
Chlorine 36 10 Ruthenium=
Chromium 51 1000 Rhodium 106 10
Cobalt 58 10 Samar ium 151 10
60 ] 153 100
Copper 64 100 Scandium L6 10
Europium 154 1 L7 100
Fluorine 18 1000 L8 10
Gallium 72 10 Silver 105 10
Germanium 71 100 110 1
Gold 198 100 11 100
199 100 Sodium 24 10
Holmium 166 100 Strontium 839 1
Hydrogen 3 1000 Strontium=
Indium 114 10 Yttrium 390 0.1
lodine 131 1 Sulfur 35 100
132 10 Tantalum 182 10
Iridium 192 10 Technetium 35 10
I ron 55 100 99 i0
59 10 Tellurium 127 100
Krypton 85 100 129 100
Lanthanum 140 10 | Thallium 200 100
Lead 210 0.! | 201 100
Lutecium 177 100 202 100
Manganase 52 10 204 10
54 10
56 10 ;
jodine 125 ] 5
1
il
!
!

Q3/7
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Continued TABLE |
Unsealed
Radionuclide Scurces
ue

Thulium=Ytterbioum 170 10
Tin 113 10
Tungsten 181 10
185 10
Vanadium 48 10
Yttrium 90 10
Yttrium 91 10
Zinc 65 10
Zirconium=Niobium 95 10

This list is taken from Schedule 8 10 CFR 30 of the U. S.
and Table | of the Rules and Regulations of the Commonwealth of Massachusetts,
Department of Public Health, (1962)., Where there is disagreement the lower

quantity has been adopted.

NOTE: = No human use of radiocactivity is permitted without an N.R.C.

03/71

NRC (1984)



TABLE 11

QUANTITIES OF SOME RADIOACTIVE MATERIALS REQUIRING SIGNS

Column | Column 1|1
Minimum Quantity for Minimum Quantity for
Radiocactive Material Radiocactive Material

Sign in Room Label on Container

RADIOQISOTOPE MICROCURIES MICROCURIES

As=-76 100 10
Au-198 1000 100
C-14 1000 100
Ca-45 100 10
C1-36 100 10
Co-60 100 10
Cr-51 10000 1000
Cs=-137 100 10
Cu-64 1000 100
F-18 10000 1000
1000 100

100 10

H=3 (HTO or H;0 10000 1000

30)
1-131 or 1-128 10 }

K=-42 100 10
Na-24 100 10
P-32 100 10
Po-210 I .1
Ra-226 0.1

S-35 1000

Sc-46 100 10
Sr-389 10 1
Sr-90 + Y-90 1 0.1
Y=-90 100 10
Zn=-65 100 10
Unidentified ]

Tc-99 1000
Ni=63 100

This Table is based on Appendix C, 10 CFR 20, May 1970,
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Form MNo. 1

BOSTON BIOMEDICAL RESEARCH INSTITUTE
RADIOISOTOPE RECEIVING: CHECK LIST

Check each "  OK" block as you complete the item. This form should then be
retained by the PI in his files,

NAME OF RECIPIENT:

DATE RECEIVED:

P.0. NUMBER:

ISOTOPE .

QUANTITY:

SUPPLIER:

M

The shipment will not be brought beyond the reception area if there is

any sign of damage or leaking liquid.

2.
within

a.

b.

e.
f.

3.

When you receive the shipment you ordered, you must - if possible
three hours:

Put on plastic gloves and place the package in a vented hood. 0K
Wipe test the outside of the package and count the paper in a

scintillation counter. (MNotify the Radioisotope Protection
Service if more than 22,000 dpm per 100 sq. cm. surface wiped) 0K

. Verify quantity and contents of shipment against order OK

. Measure radiation field (for a and g8 emitters) around shipping

container, If more than 200 millirem/hr at the surface or 10

millirem/hr at 3 ft, notify shipper and Radiation Protection
Officer 0K

Open package and check for 'cakage, breaks or damage 0K

dipe test inner contents. [ -card packing appropriately 0K

If contamination, leakage o+ shortage is observed, notify vendor's

Customer Service Department and Radiation Protection Officer by telephone.

SIGNATURE:

DATE:
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BOSTON’OMEDICAL RESEARCH INSTIT
Radioisotope Experiment Checklist

FORM #2 Revised: 23 April 1980

Records must be maintained of all experiments involving significant amounts of radioactivi
’10 uCi). These records should be held on file and be available for inspection by members of
the Radioisotope Committee or Federal Inspectors.

Any experiment with radio-iodine must be approved by the BBRI Radioisotope Committee.
Any work with more than 5 mCi of 32p or 10 mCi of ’H or 100 uCi of iodine involves special
procedures and must be reported to the Divisional Safety Officer.

The name of every radioisotope user must be listed with the Radioisotope Committee. Every
woman who may be pregnant must be warned of the increased risk to the fetus and lower permiss-
ible radiation limits (l10-CFR-19:12).

NAME OF AUTHORIZED AND QUALIFIED WORKER:

ISOTOPE: SUPPLIER:

STOCK QUANTITY: DATE RECEIVED:

DATE CF EXPERIMENT:

PRODUCT USE: (e.g. in vitro experiment,
animal experiment, chemical synthesis)

QUANTITY TAKEN FOR USE:

GLOVES USLD? (Yes/No)
.oon USED? (Yes/No)
HOT ROOM USED? ~ (Yes/no)
FILM BADGE USED? (Yes/No)
SURVEY METER USED? (Yes/No)
(Identify survey meter: )
LIQUID Qh"‘zl’ﬁt

e SOLID :\mngzt ' ‘

DISPOSAL:

ANIMAL nggt

FINAL WIPE TEST OF CLEANED WORX AREAS
{counts/min or NDA)

FINAL COUNT OF WORKER'S HANDS AND CLOTHES
(counts/min or NDA)

ROTES AND RIMARKS:
. {contamination, spills, etc.)
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FORM 3 Daily Limits for Radionuclide
MONTHLY Disposal to Sink

Harvard Affiliate_ ; )
Building Nurber WASTE DISPOSAL RECORD uSCA 10 wCl ggFe 10 uCi
Room Number The 100 uCi %P 10 uCi
Licensee's Name LAB g?CI 10 uCi gﬁx 10 uCi
Cr 1000 uCi <'Na 10 uCi
34 1000 wuCi B86Rrb 100 wCi
125 1 uCi 325 100 uCi
131, 1 wCi %5zn 10 uci

55fe 100 uCi

DATE ISOTOPE MICROCURIE USER METHOD OF DISPOSAL
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Form 4

BOSTON BIOMEDICAL RESEARCH INSTITUTE
APPLICATION FOR AUTHORIZATION TO USE RADIOISOTOPES

Instructicns: Send original and two signed copies to Chairman, Radioisotope
Committee, BBRI. Upon approval, one copy will be returned to applicant.

1. MName 3. Department
2. Position 4. Address 3
Extension

5. Locations where radioactive materials will be used

(=]

. Radioisotopes, Chemical and Physical form and maximum amounts that you will
possess at any time.

7. Purpose for which radiocactive material will be used. (Use extra sheets i7
necessary. )
8. Will you use designated fume hoods the basement "hot" room (006)

(date) (Signature of AppTicant)

If this is your first applicaticn for authorization, submit a signad
state- ment giving your training and experience in the use of radioisotopes,
TﬁETUHTﬁﬁ'TK%"tFSgﬁ¥ﬁg Tn protection, dosimetry, and biological effects: (B)
experience with specific radionuclides, including largest amounts of sealed
and unsealed activities handled, places, dates, and types of work. If you

propose to use isotopes or experimental procedures not covered in your current
authorization, you are required to submit a new application.

THIS SECTION TO BE COMPLETED BY CHAIRMAM OF RADIOISOTOPE COMMITTEE

Investigated for Radioisotope Committee

Hame Date

This application is approved subject to any conditions listed on the
reverse side and provided that the use, storage and disposal of the radio-
active material shall be in conformity with (A) the provisions of the Code of
the Federal Regulations Title 10, Part 20, "Standard for Protection Against
Radiation Hazards of Radioactive Materials," and (B) the regulations for the
use of radioisotopes at BBRI.

Date FOR THE RADIOISITOPE COMMITTEE
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FORM 5

REQUEST FOR RE-ORDER OF RADIOISOTOPES

The shipment of (radioisotope) in the form of

(chemical name)

(Purchase Order

No.) was used and disposed of as follows:

1. Amount retained in the form of

2. Amount disposed of in sink Room:

3. Other disposal and amount:

4. Amount decayed:

Signature of P.I.

These data should summarize the reports on Forms 2 (Experiment Check
List), and 3 (Monthly Disposal Record).
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Form 6

. PERMISSION TO STORE RADIOISOTOPES IN ROOM 006

To prevent Room 006 being made unusable due to irresponsible storage,
users may place radioisotopes there no longer than two days, unless they are

intended for commercial disposal and cannot be reasonably or safey held in the
user's laboratory.

Licensee requests permission to store
uCi/mCi of (radioisotope) in
Room 076 from (date) until the next commercial
disposal.
Justification:

Physical form:

Grant to be charged for disposal costs:

‘ Th> appropriate place for storage and the necessary screening will be
decided in consultation with the RPO or Radioisotope Committee representative.
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APPENDIX I.

GUIDES FOR THE USE OF FILM BADGES

Federal and State laws specify the wearing of personnel dosimeters for
individuals entering restricted areas who receive or are likely to receive
more than 52 of the maximum permissible doses. The total absorbed dose shall
not exceed 5 rad in any twelve-month period. It is, however, recommended that
radiation workers shouid wear dosimeters where it is likely that 104 of these
limits may be exceeded; i.e., where the maximum permissible dose for members
of the general public may be exceeded.

LOW ENERGY BETA EMITTERS

The beta rays from soft beta emitters such as C-14 and S-35 have
insufficient range to affect film badges as normally packaged. By removal of
some of the packaging material (maintaining the film cover at greater than 7
mg/cm), protection services may make the badge sensitive to these isotopes.

Beta rays from tritium will not affect film badges even when modified,
and, therefore, individuals handling only tritium should not wear badges.
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APPENDIX 2
INCINERATION PROCEDURES

Under present license, the Institute is permitted to dispose of organic
compounds in solid form (paper, cloth, carcasses of animals) and in limited
liquid form (scintillation fluid) containing sulfur-35, hydrogen-3, carbon-14,
and iodine-125. The radioactivity in the material to be incinerated should not
exceed the follcwing limits,

Sul fur-35 5 uC/kg
Hydrogen-3 50 uC/kg
Carbon-14 50 uC/kg
Iodine-125 1 uC/kg

Based on the normal operation of the incinerator, the concentration in the
gaseous effluent from the incineration of these concentrations of radio-
isotopes should not exceed the 1imits specified for air in Appendix B, Table
IT of 10 CRF 20, and the concentration of radioactive material appearing in
the ash residue from incineration should not exceed the concentrations ?in

ée;m;oof microcuries per gram) specified for water in Appendix B, Table II, 10
F '

A1l material that can be incinerated under these limits must be properly
packed in suitable containers, tagged to indicate the radioisotope type and
amount, and the package delivered to the incinerator room in the basement
(room 003) and placed on the floor inside the room in the area indicated.

UNDER NO CIRCUMSTANCES IS ANYONE EXCEPT THE ANIMAL FACILITIES SUPERVISOR TO
PLACE ANYTHING IN THE INCINERATOR ITSELF.

Liquid scintillation fluid containing radioisotopes within the 1imits set
above may be incinerated IN THE PLASTIC SCINTILLATION VIALS. Special cardboard
boxes (3" x 5" x 8") must be used to pack these vials for incineration. The
boxes are available from the Animal Facilities Supervisor.

The ash from the incinerator must be saved for assay according to MRC
requirements.



u\ {emorandum

Dare:_ February 6, 1980

To:__Users of Radioactive Material

Faos: Radiation Proteg&ian

Subject: REVISED WASTE DISPOSAL INSTRUCTIONS (2/1/80

IMPORTANT: THE FOLLOWING E DISPOSAL REGULATIONS W ERE REVISED

LaN

TO ENABLE COMPLIANCE WITH NEW | L)IQL‘JJ:\L REQU I“;..ﬁ"f:) AT THE HANFORD

RIAL GROUNDS. VIOLATION OF THESE EGULATIUNS WII RESULT IN REJECTION
¥ ANY FUKTHER SHIPMENTS FROM HARVARD NUT ONLY AT HANFORD BUT AT
Ol HER WASTE DISPOSAL SITES AS WE WE MUST HAVE COMPLETE COOPER
bt £

OF USERS IF WE ARE TO CONTINUE >HII RADIOACTIVE WASTE

Attached is a revised manifest to accompany all packages of radio-
active waste. These are grouped into six Categories (an additional
Category is assigned to animal carcas;es;. fackages categories
A,B,C and D can be shipped to rd. Packages tegories E and F
can be handled locally at about percent of ti lanford burial cost
All animal carcasses ara

as in the past.

dled separat ely,

Each package ¢ -e@ received by EHAS mu individually labelled

and must fall into at leas one o he seve ategories 1
manifest. Each package
gory in which it can be classified.

P

listed on the

*Xpensive cate

LABELLING MUST BE ACCURATE. :hqz )“;nd;' *d paper and plastie

g2 and billed as Dry
Solids (category D), which has the | o Yy package which cannot
be placed in a cat Legory or is ;m;'_;'r‘" lal led, will be returned to the
user.

have been found to contain glass.

12 Nuclear
Burial site. They inspect
the most minor
must

is a
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C. Bulk Liguids.*

This includes all liquids, except those contaired in liquid scintil-
lation vials. Containers holding up to 10 milliliters may be packaged

in category B, or emptied and the contents shipped as Bulk Liquids.

It is the only liquid category other than the liquid scintillation

vial category that applies to liquids. Culture bottles, centrifuge tubes,
test tubes, etc, must be emptied, the liquids shipped as bulk, and the
containers shipped in categories D, E, or F.

D. Dry Solids.

This category is restricted to dry materials only. The regulations
specify that they '"do not contain any trace of liquids." For our
purposes this means that all discernible volumes of liquid be removed
by pouring and draining. The Hanford burial site was closed in
October, 1979 because of improperly packaged liquids and the operators
are particularly sensitive to any recurring violations. Any package
labelled “paper and plastic" and found to contain glass will be
shipped in category D if it complies with the requirements, otherwise
it will be returned to user.

E. Paper, Plastic, and Cloth.

Containin§ JH, l4g 358, 51Cr or isotopes with half lives less than 90 days
I and 1291, Must not include glass.

F. Paper, Plastics, and Cloth.

Containing 1257 o 1311, Must not include glass.

G. Animal Carcasses.

These will be handled as in the past. It is essential that each package
be labelled with isotope, amount, date and investigator's name. Animals
must be packed in the most compact form possible, doubled bagged or boxed
and labelled with a tag stating above information.

Any user having radionactive waste or any radioisotope which does not
fall into one of the above categories please call Ell&S, (495-2061) for
disposal instructions.

PLEASE NOTE: Bulk liquids must be delivered in non-breakable plastic con=-
tainers (Nalgene, i.e.) and if brought to the storeroom omn carts, must be
placed in a restraining container (such as a box) to prevent toppling off
the cart. Accidents have occurred several times within the past month as
the result of improper containers being used.
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Licensee:
Address (Bldg. and room)

Date Transferred to EH&S:

Group 3* Volume

Category . ‘nEe
Toxic (Office Use Only)

Liquid Scintillation Vials.
be tightly capped.

Z2ubes and vials.

Bulk Liquids

Dry glass, metal (except no liquid
scintillaticn vials, even empty ones))
See instructions for further cxplan-
ation. Iay contain ¢1
plastics but is much clies
package these in cat

containin
isotopes with
90 days exc

Cloth containling

radiocactive wastc de

in the.manifest cus

Items 1 through 3. En ame of the investig vho hol

ind used

ictely.

Items A h Describe the waste by checking anpropriate
Each packs

categorie

categox

* Cont

I‘J*n».-:- iy

permingent 1ir




. A d-i3 }io
ppendix .
Model Program for Maintaining Occupational
Radiation Exposures at Medical Institutions ALARA

lﬁ' 2T

(Licensee's Name)

ate

I. Management Commitment

a. We, the management of this (medical facility, hospital, etc.)
are committed to the program described in this paper for
keeping exposures (individual and collective) as low as reasonably
achievable (ALARA). In accord with this commitment, we hereby
describe an administrative organization for radiation safety
and will develop the necessary written policy, procedures and
instructions to foster the ALARA concept within our institution. The
organization will include a Radiation Safety Committee (rRsc)1
and a Radiation Safety Officer (RSO).

b. We will perform a formal annual review of the radiation safety
program including ALARA considerations. This shall include
- reviews of operating procedures and past exposure records,
‘_ inspections, etc., and consultations with the radiation protection
staff or outside consultants.

¢. Modification to operating and maintenance procedures and to
equipment and facilities will be made where they will reduce
exposures unless the cost, in our judgement, is considered to
be unjustified. We will be able to demonstrate, if necessary,
that improvements have been sought, that modifications have
been considered, and that they have been implemented where reasonable.
Where modifications have been recommended but nct implemented,
we will be prepared to describe the reasons for not impiementing
them.

d. In addition to maintaining doses to individuals as far below
the limits as is reasonably achievable, the sum of the doses
recefved by all exposed individuals will also be maintained at
the lowest practicab’e level. It would not be desirable, for
example, to hold the highest doses to individuals to scome
fraction of the applicable 1imit if this invelved exposing
additional peoplie and significantiy increasing the sum of
radiation doses received by all involved individuals.

. I private practice physician licenses do not include a RSC.
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I. Radiation Sa@ Committee (RSC)2 .
; a. Review of Proposed Users and Uses

1. The RSC will thoroughly review the qualifications of each
applicant with respect to the types and quantities of
materials and uses for which he has applied to assure
that the applicant will be able to take appropriate
measures to maintain exposure ALARA.

. 2. When considering a new use of byproduct material, the RSC
will review the effurts of the applicant to maintain
exposure ALARA. The user should have systematized procedures
to ensure ALARA, and shall have incorporated the .:se of
special equipment such as syringe shields, rubbe. gloves,
etc., in his proposed use.

3. The RSC will ensure that the user Justifies his procedures
and that dose will be ALARA (individual and collective).

b. Delegation of Authority

(The judicious delegation of RSC authority is essential to the
enforcement of an ALARA program.)

1. The RSC will delegate authority to the RSO for enfoscement
of the ALARA concept.

2. The RSC will support the RS0 in those instances where it
is necessary for the RSO to assert his authority. Where
the RSO has been overruled, the Committee will record the

- basis for its action in the minutes of the Committee's
quarterly meeting.

€. Review of ALARA Program

1. The RSC will encourage all users to review current procedures
and develop new procedures as appropriate to implement
the ALARA concept.

2. The RSC will perform a quarteriy review of occupational
radiation exposure with particular attention to instances
where Investigational Levels in Table I below are exceeded.
The princi purpose of this review is to assess trends in
occupational exposure as an index of the ALARA program
quality and to decide if action is warranted when Investigational
+ Levels are exceeded (see paragraph VI).

¢

The RSO on private practice physician licenses will assume the resgonsibilities
of the RSC under Section I!

3

The NRC has emphasized that the Investigational Levels in this program are not
new dose limits but, as noted in ICRP Report 26, "Recommendations of the
International Commission on Radiological Protection”, serve as check points
above which the results are considered sufficiently important to justify
further investigations.
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The RSC will evaluate our institution's overall efforts
for maintaining exposures ALARA on an annual basis. This
review will include the efforts of the RSO, authorized
users, and workers as well as those of management.

Radiation Safety Officer (RSQ)

Annual and Quarterly Review

1.

Annual review of the Radiation Safety Program. The RSO
will perform an annual review of the Radiation Safety
Program for adherence to ALARA concepts. Reviews of

specific procedures may be conducted on a more frequent
basis.

Quarterly review of Occupational Exposures. The RSO
will review at least quarterly the external radiation
exposures of authorized users and workers to determine
that their exposures are ALARA in accordance with the
provisions of paragraph VI of this program.

Quarterly review of records of Radiation Level Surveys. The
RSO will review radiation levels in unrestricted and
restricted areas to determine that they were at ALARA

levels during the previous gquarter.

Education Responsibilities for an ALARA Program

1.

The RSO will schedule briefings and educational sessions
to inform workers of ALARA program efforts.

The RSO will assure that authorized users, workers and
ancillary personnel who may be exposed to radiation will be
instructed in the ALARA philesophy and informed that
management, the RSC and the RSO are committed to implementing
the ALARA concept.

Cooperative Efforts for Development of ALARA Procedures

Radiation workers will be ogiven 'p. ~tunities to participate

in formulation of the proced::»

. they will be required to

follow.

1.

The RSO will be in close contact with all users and
workers in order to develop ALARA procedures for working
with radioactive materials.

The RSO will establish procedures for receiving and
evaluating the suggestions of individual workers for
improving health physics practices and encourage the use
of thoce procedures.
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d. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all known instances of deviation from
good ALARA practices; and, if possible, determine the causes.
When the cause is known, the RSO will require changes in the
program to maintain exposures ALARA.

Authorized Users
a8. New Procedures Involving Pocential Radiation Exposures

1. The autnorized user will consult with, and receive the
approval of, the'RSO and/or RSC during the planning stage
before using radioactive materials for a4 new procedure.

2.  The authorized user will evaluate al] procedures before
using radicactive materials to ensure that exposures will
be kept ALARA. This may be enhanced through the applicaticn
of trial runs.

b. Responsibi]ity of the Authorized User to Those He Supervises

1. The authorized user will explain the ALARA conceot and
his commitment to maintain exposures ALARA to all of
those he supervises,

2. The authorized user will ensure that those under his
supervision who are subject to occupational radiation exposure
are trained and educated in good health physics practices
and in maintaining exposures ALARA,

Persons Who Receive Occupational Radiation Exposure

4. The worker will be instructed in the ALARA concept and its
relationship to his working procedures and work conditicns.

b. The worker will know what recourses are available if he feels
that ALARA is not being promoted on the Job.

Establishment of Investigational Levels In Order to Monitor Individual
Occupational External Radiation Exposures

This institution (or private practice) hereby establishes Investigational
Levels for occupationa) external radiation exposure which, when exceeded,
will initiate review or investigation by the Radiation Safety

Committee and/or the Radiation Safety Officer. The Invastigational
Levels that we have adopted are listed in Table 1 belew. These

levels apply to the exposure of individual workers.
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Table 1

Investigational Levels -
(mrems per calendar quarter)

LEVEL I LEVEL II
Whole body; head and trunk; 125 375
active blood-forming organs;
lens of eyes; or gonads
Hands and forearms; feet and 1875 5625
ankles
Skin of whole body* 750 2250

* Not normally applicable to nuclear medicine operations except those

using significant quantities of beta emitting isotopes.

The Radiation Safety Officer will review and record on Form NRC-5,
Current Occupational External Radiation Exposures, or an equivalent
form (e.g. dosimeter processor's report), results of personnel
monitoring, not less than once in any calendar quarter, as is
required by 10 CFR 20, §20.401. The following actions will be
taken at the Investigational Levels as stated in Table 1:

a. Quarterly exposure of individuals to less than Investigational
Level I. X

Except when deemed appropriate by the RSO, no further action
will be taken in those cases where an individual's exposure 1is
less than Table I values for the Investigational Level I.

b. Personnel exposures equal to or greater than Investigational Level

I, but less than Investigatiunal Level II.

The RSO will review the exposure of each individual whose
quarterly exposures equal or exceed Investigational Level I.
He will report the resuits of his reviews at the first RSC
meeting following the quarter when the exposure was recorded.
If the exposure does not equal or exceed Investigational Level
I1, no action related specifically to the exposure is required
unless deemed appropriate by the Committee. The Committee
will, however, consider each such exposure in comparison with
these of others performing similar tasks as an index of

ALARA program quality and will record the review in the Committee

minutes.
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€. Exposure equal to or greater than Investigetional Level II.

. The RSO will investigate in a timely manner the cause(s) of
> all personnel exposures equaling or exceeding Investigational

‘ Level II and, if warranted, take action. A report of the
investigation, actions taken, if any, and a copy of the individual's
Form NRC-5 or its equivalent will be presented to the RSC at
the first RSC meeting following completion of the investigation.
The details of these reports will be recorded in the Committee
minutes. Committee minutes will be sent to the management of
this institution for review. The minutes, containing details of
the investigation, will be made available to NRC inspectors for
review at the time of the next inspection.

d. Re-establishment of an individual occupational worker's Investigational
Level II Above That Listed In Table I.

In cases where a worker's or a group of worker's exposures need
to exceed Investigational Level IT, a new, higher Investigational
Level II may be established on the basis that it is consistent
with good ALARA practices for that individual or group.
Justification for a new Investigational Level II will be
documented. ’

The Radiation Safety Committee will review the justification
for, and will approve, all revisions of Investigational Levels
I1. In such cases, when the exposure equals or exceeds the
newly established Investigational Level II, those actions

‘ listed in paragraph ¢ above will be followed.

VII. Signature of Certifying Official?

1 hereby certify that this institution (or private practice),
has implemented t..e ALARA Program set forth above.

Lt 2.

Signature

PETER  F. DAViron
Name (print or type)

Ci;¢42L4¢/£:::Z_— /“Z~{1>cr4c:; .

Title

Institution (or Private Practice) Name and Address:

4 . . . .
‘ The individual who is authorized to make commitments for the administration
of the institution (e.g., hospital administrator, etc.) or, in the case
of a provate practice, the licensed physician.
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Appendix §

GUIDELINES FOR BIQASSAY
REQUIREMENTS FOR TRITIUM

Nuclear Regulatory Commissicn

Division of Fuel Cycle and Material Safaty

Cctobar 19, 1877
AB/REA
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BIOASSAY REQUIREMENTS FOR TRITIUM

1. Conditions Requiring Bicassay

A. Routine Bioassay is required when quantities processed by

. an individual at any one time, or total amount processed per
month, exceed those for the respective farms of tritium as

shown in the attached Table 1.

.B. Above 0.1 of, but less than, the levels in Table 1, routine
bioassay is required unless a written justification is submitted

for not performing biocassays.

C. Except as stated in [.D. belcw, bicassay is not required for

process quantities less than 0.1 of thoses in Table 1.

D. Special bioassay measurements should be performed to Jerify the
effectiveress of respiratory protection devices and other
protective clothing. If an individual wearing a respiratory
protective device or protective clothing is subjected to a
concentration of tritium in air (in any form) such that his or
her intake with no protection would have exceeded that which
would result from exposure for 40 hours per week for 13 wesks
at uniform concentrations of tritium in air as specified in

Appendix B, Table I, Column I, 10 CFR 20,* biocassays should be

*Multiplying the concencration given in Appendix 8, 5 x ]0-6 uCi/ml, by
6.3 x 108 ml gives the corresponding quarterly intake of tritium by
inhalation. This is assumed equal to the uptake of tritium (as HTO) by
absorption through the skin uniess the form of tritium in the air can be
demonstrated to have lowar uptakes. The total uptake, including skin
absorption, would be assumed to be about 6.3 mCi, which delivers a dose
commitment of about 1.25 rems to standard man.
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performed to determine the resulting actual tritium intake.. These
special biocassay procedures should also be conductad, for personnel
wearing respirators, if for any reascn the average tritium concen-

tration in air and the duration of exposure are unknown.

Who Should Participate

ATl

workers involved in the processing of tritium, unic= conditions

specified in I above, or sufficiently close that intake is possible,

should participate.

What Types of Bioassays Should be Performed

A.

Baseline (including Pre-employment, or Pre-operational Urinalysis,
not more than one month prior to teginning work with tritium

requiring biocassay under Section [ abave).

B. Routine Urinalysis

C. Post-operational. Within cone month of last possible exposure
to tritium.

D. Diagnostic. Within one week of any sample exceeding levels
given as action points in Section V below. See V.A.2.(d).

How Often

A. Initial Routine Samnies

Within 48 hours following entry of an individual into an area

where operations require bioassay according to Section [.A and



& e

B above, and then every two weeks or more frequently thereafter

3

as long as the individual is working with “H.

B. After 3 Months.

The sampling frequency selected in accordance with Section IV.A
above may be chaﬁged to quarterly if, after 3 menths, the

following 3 conditions are met:

(1) The average urinary tritium concentration from specimens

obtained during the 3-month period does not exceed 3 uCi/1,

(2) Where measurements of the concantration of tritium in air
are required as a condition of the license, the quarterly
average concentration (uCi/ml) to which workers are exposed,
multiplied by the factor 5.3 x 10% ml, does not exceed 0.8 nCi,

and

(3) The working conditions during the 3-month period, with
respect to the potential for tritium exposure, are
representative of working conditions during the period
in which a quarterly urinalysis frequency is employed,
and there is no reasonable expectation that the criteria

given in (1) and (2) above will be exceeded.

V. Action Points and Corresc. -ding Actions

A. Bi-Weekly or More Fr-o-i:ant Samnlina

1. If urinary excretion rates 2xcead S uCi/liter, but are less
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than 28 uCi/liter, the following course of action should be

taken:

(a)

(b)

{c)

(d)

a survey of the operations involved, including air
and area monitoring, should be carrieq out to determine
the cause(s) of exposure and evaluate potential for

further larger exposures.

Implement any reasaonable corrective actions indicated
in the survey that may lower the potential for further

exposures.

A repeat urine sample should be taken within one week
of the previous sample and should be evaluated within a

week after collection.

Any evidence frop (a) and (b) indicating that further
work in the area might result in an employee recaiving a
dose commitment in excass of the limits established in
§20.101 should serve as cause to remove the employee from
work in this operaticn until the source of exposure is

discovered and corrasctad.

If urinary excreticn rates exceed S0 uCi/liter, the following

course of action should be taken:

(a)
(b)

Carry out all steps as in 1.(a) to (d) above.

If the projected dose commitment exceeds 5 rems, report
the incident to the NRC in accordance with §20.403 of

10 CFR Part 20.



Refer the case to appropriate medical/health physics
consultation for recommendations regarding therapeutic
procedures that may be carried out to accelerate removal

of tritium from the body and reduce the dose as_.lTow as

feasonably achievable.

Carry out repeatad sampling (urine collections of at
least 100 ml each) at approximataly one-week intervals,
at least until samples show an excretion rate ‘less than
SuCi/liter. If there is a possibility of long-term
organic compartments of tritium that require evaluation,
continue sampling as long as necessary to ensure that
appreciable exposures to thesa other compartments do not

go undetected.

B. Quarterly Samplina

Carry out actions at levels as

the excretion rate continues

5 uCi/liter.
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HT or T, GAS HTO MIXED Hlllf
IN SEAL%D PROCESS NUCLEOTIDE FORE THAN IOKg
HT0 FORM VESSELS PRECURSORS OF INRERTY "20
TYPES OF OPERATION (& forms other OR OTHCR
. than those on SUBSTANCES
i cight:-hand_cols
{ PROCESSES TN OPEN ROOM OR BEHCH, WITH 0.1 Ci 100 Cf 0.01 C1 0.01 Ci/Kg' ’
i POSSIBLE ESCAPE OF TRITIUM FROM PROCESS |
| VESSELS
EPROCESS[S WITH POSSIDLE ESCAPE OF TRITIUM,
. CARRTED OQUT WITHIN A FUME 1HOOD OF ADEQUATE 1Ci 1000 Ci 0.1 Ci 0. c1/Kg
 DESIGH, FACE VELOCITY, AND PERFORMANCE ;
CRELIABILIY
* PROCESSES CARRIED OUT WITHIN GLOVEBOXES, 10 Ci 10,000 C{ 1C1 1 Ci/Kg
.ORUIHARILY CLOSED, BUT WITH POSSIBLE
y RELEASE OF TRITIUM FROM PROCESS AND
+ CCCASTONAL EXPOSURE TO CONTAMINATED BOX
, MDD BOX LEAKAGE
Table 1

ACTIVITY LEVELS OR CONCENTRATIONS ABOVé WHICH BIOASSAY SHALL BE REQUIRED

Quantities present ( <10Kg) may be considered either the amount processed by an individual at any one time (when
accidental intake is more likely), or the amount of activity entered into process (throughput) during any one month
(vhen routine handling of repeated batches is the more likely source of exposure). Concentrations in the right-
hand column may be used when activity in process 1s always diluted in more than 10Kg of other reagents, as in

nuclear reactor coolant systems,
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Appendix 6

T
UNITED ‘TES NUCLEAR REGULATORY CO SSION
RULES and REGULATIONS
TITLE 10, CHAPTER 1, CODE OF FEDERAL REGULATIONS —ENERGY
§19.1 §19.12
PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:
19 INSPECTIONS
BEes g oS Rt

. - As usad in this : 2 ) approv ormation
}:: m ‘,b 1 @) “Act” mo;r’::‘ the Atomic Energy z collection requirements contained in this
B & Act of 1954, (68 Stat. 919) including any & part appear in § 19.13.

19.8 Information collection requirements: amendments thereto; »

OMB approval. « (b) “Commission” means the United States )
19.11 Posting of notices to workers. & Nuclear ry Commission; 19.11 Posting of notices to workers.
19.12 Instructi.ns to workers. (c) "Worker” means an individual l—‘ (a) Each licensee shall post current

copies of the following documents: (1)

19.13 Notifications and reports to (ndivid-
uals.

16.14 Presence of representatives of licens.
ees and workers during inspections.
19.15 Consultation with workers during In-

spections.
19.16 Requests by workers for inspections
19.17 Inspections not warranted. informai

review.
1930 Violations.
19.31 Application for exemptions.
19.32 Discrimination prohibited.

Authority: Secs. 53, 63, 81, 103, 104, 161, 188,
68 Stat. 930, 833, 935, 938, 937, 048, 955, as
amended. sec. 234, 83 Stat. 444, as amended
(42 US.C. 2073, 2083, 2111, 2133, 2134, 2201,
2238, 2282); sec. 201, 88 Stat. 1242 as
amended by Pub. L. 94-79, 89 Stat. 413 (42
U.S.C. 5841). Pub. L. 95-801, sec. 10, 92 StaL.
2051 (42 US.C. 5851).

For the purposes of sec. 223, 68 Suat. 958. as
amended (42 US.C. 2273): §§ 19.11(a), (c). (d),
anc (&) and 19.12 are issued under sec. 161b,
68 Stat. 948, as amended (42 US.C. 2201(b)x
and §§ 19.13 and 18.14(s) are issued under
sec. 1610, 68 Stat 950, as amended (42 US.C
220 (o))

§ 19.1 Purpose.
The regulations in this part establish
requirements for notices, instructions,
and reports by licensees to individuals
participating in licensed activities, and
~ options available to such individuals in
® sonnection with Commission inspections
& of licensees to ascertain compliance with
=) the provisions of the Atomic Energy Act

of 1954, as amended, Title II of the En-
ergy Reorganization Act of 1974, and reg-~
ulations, orders, and licenses thereunder
regarding radiological working condi-

__uom.

'_! 192 Scope.

The regulations in this part appy to all
persons who receive, possess, use, or
transfer material licensed by the
Nuclear Regulatory Commission
pursuant to the regulations in Parts 30
through 35,40.60.61,70 or 72 of this
chapter, including persons licensed to
operate a production or utilization
facility pursuant to Part 50 of this
chapter and persons licensed to possess
power reactor spent fuel in an
independent spent fuel storage
installation (ISFSI) pursuant to Part 72
of this chapter.

P——‘l FRS7448

engaged in activities licensed by the Com-
mission and controlled by a licensee,
but does not include the licensee.

* (d) "License” means a license issued
under the regulations in Parts 30 through
o 35.40,60,61,70 or 72 of this chapter,
< including licenses to operate a
& production or utilization facility
& pursuant to Part 50 of this chapter and
licenses to possess power reactor spent
fuel in an independent spent fuel storage
installation (ISFSI) pursuant to Part 72
of this chapter. “Licensee” means the
holder of such a license.

~
-

-

(e) “Restricted area” means any area
access to which is controlled by the li-
censee for purposes of protection of in-
dividuals from exposure to radiation and
radioactive materials. “Restricted area”

dential quarters, although a separate
room or rooms in a residential building
may be set apart as a restricted area.

§ 19.4  Interpretations.

8 Except as specifically authorized by the
Commission in writing, no interpretation
of the meaning of the reguiations in this
part by any officer or employee of the
Commission other than a written in-
terpretation by the General Counsel will
be recognized to be binding upon the
Commission.

FR 22217

.5 19.5 Communications.

Except where otherwise specified in
t::is part, all communications and reports
¥ concerning the regulations in this part
5 should be addressed to the Director, Of-
« fice of Inspection and Enforcement, U.S.
u Nuclear Regulatory Commission, Wash-
$ ington, D.C. 20555. Communications, re-
ports, and applications may be delivered
in person at the Commission's offices at
1717 H Street, NW., Washington, D.C.;
or at 7920 Norfolk Avenue, Bethesda.
_Muryl.nd.

4 19.8  Information collection
requirements: OMB approval.

(a) The Nuclear Regulatory
Commission has submitted the
information collection requirements
~ contained in this part to the Office of
& Management and Budget (OMB) for
2 approval as required by the Paperwork
Reduction Act of 1980 (44 U.S.C. 3501 et
seq.). OMB has approved the
information collection requirements
contained in this part under control

-
~
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shall not include any areas used as rw-ﬁ

The regulations in this part and in Part
20 of this chapter: (2) the license, license
conditions, or documents incorporated
into a license by reference, and amend-
ments thereto; (3) the operating proce-
dures applicable to licensed activities;
(4) any notice of violation involving
radiological working conditions, proposed
imposition of civil penaity, or order is-
sued pursuant to Subpart B of Part 2 of
this chapter, and any response from the
licensee.

(b) If posting of a document specified
in paragraph (a) (1), (2) or (3) of this
section is not practicable, the licensee
may post a notice which describes the
document and states where it may be
L.'m"m'd

R 22217
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(c) Each licensee and applicant shall
post Form NRC-3, (Revision 8-82 or
later) "Notice to Employees.” as
w required by Parts 30, 40, 50, 60, 70, 72,
'Lcnd 150 of this chapter.

Nore: Copies of Form NRC-3 may be ob-
tained by writing to the Director of the ap-
propriate U.S. Nuclear Regulatory Commis-
slon Inspecilon and Enforcement Regional
Office listed in Appendix “D", Part 20 of
this chapter, or the Director, Office of In-
spection and Enforcement, US. Nuclear
Regulatory Commission, Washington, D.C.
20555.

(d) Documents, notices, or forms
posted pursuant to this section shall ap-
pear in a sufficlent number of places to
permit individuals engaged in licensed
activities to observe them on the way to
or from any particular licensed activity
location to which the document applies,
shall be conspicuous, and shall be re-
placed if defaced or altered.

(e) Commission documents posted
pursuant % paragraph (a)(4) of this
section shall be posted within 2 working
days after receipt of the documents from
the Commission; the licensee’s response,
if any, shall be posted within 2 working
days after dispatch by the licensee. Such
documents shall remain posted for a
minimum of 5 working days or until ac-
tion correcting the violation has been
completed, whichever is later.

§19.12  Instructions to workers.

All individuals working in or frequent-
ing any portion of a restricted area shall
be kept informed of the storage, trans-
fer, or use of radioactive materials or of
radiation in uch portions of the re-
stricted area; shall be instructed in the
health protection problems associated

January 31, 1985 (reset)

38 FR 22217
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PART IS « NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS; INSPECTIONS

with exposure to such radioactive mate-
rials or radiation, in precautions or pro-
cedures to minimize exposure, and in the
purposes and functions of protective de-
vices employed; shall be instructed in,
and instructed to observe, to the extent
within the worker's control, the applica-
ble provisions of Commission regulations
and licenses for the protection of per-
sonnel from"™ exposures to radiation or
radioactive materials occurring in such
areas. shall be instructed of their re-
sponsibility to report promptly to the li-
censee any condition which may lead to
or cause a violation of Commission regu-
lations and licenses or ex«
posure to radiation or to radioactive ma-
terial; shall be instructed in the appro-

priate response to warnings made in the

function that may involve exposure to
radiation or radioactive material: and
shall be advised as to the radiation ex-
posure reports which workers may re-
quest pursuant to § 19.13. The extent of
these instructions shall be commensur-
ate with potential radiological health

protection problems in the restricted
area.

§ 19.13 Notifications and reports to in.
dividuals.

(a) Radiation exposure data for an
individual, and the results of any meas-
urements, analyses, and calculations of
radioactive material deposited or re-
tained in the body of an individual, shall
be reported to the individual as specified
in this section. The information reported
shall include data and results obtained
pursuant to Commission regulations, or-
ders or license conditions, as shown in
records maintained by the licensee pur-
suant to Commission regulations. Each
notification and report shall: be in writ-
ing; include appropriate identifying data
such as the name of the licensee, the
name of the individual, the individual's
social security number; include the indi-
vidual's exposure information; and col=
tain the following statement:

38 FR 22217

This report is furnished to you under the provi-
sions of the Nuclear Regulatory Commission regu-|

lation 10 CFR Part 19. You shouid preserve this
report for further reference.

(b) At the requert of any worker, each
licensee shall advise such worker annu-
ally of the worker's exposure to radiation
or radioactive material as shown in rec-
ords maintained by the licensee pursu-
ant to § 20401(a) and (¢),

(¢) At the request of a worker former-
ly engaged In licensed activities con-
trolled by the licensee, each licensee shall
furnish to the worker a report of the
worker's exposure to radiation or radio-
active material. Such report shall be fur-
nished within 30 days from the time the
request is made, or within 30 days after
the exposure of the individual has been
determined by the licensee, whichever is
later: shall cover, within the period of
time specified in the request, each calen-
dar quarter in which the worker's ac-
tivities involved exposure to radiation
from radioactive materials licensed by
the Commission; ~ad shall include the
dates and locatior ;5 of licensed activities
in which the worker participated during
this period.

January 31, 1985 (reset)

(d) When a licensee is required pur-
suant to § 20.405 or § 20 408 of this chap-
ter to report to the Commission any ex-
posure of an individual to radiation or
radioactive material the licensee shall
also provide the individual a report on
his exposure data included therein. Such
report shall be transmitted at a time
not later than the transmittal to the
.Commission.

™ (e) At the request of 2 worker who is
ierminating emplovment in a given
calendar quarter with the licensee in
work involving radiation dose. or of a
worker who. while emploved by another
person. is terminating assignment to

work involving radiation dose in the

% licensee s facihity 1n that calendar
= ouarter. each licensee shall provide to

-

gvent of any unusual occurrence or mal~ € o0 onee ot termination. s writien

-

each such worker. or to the worker s

report regarding the radiation dose
received by that worker from operations
of the licensee during that specihcally
identified caiendar quarter or fraction
thereof, or provide a written estimate of
that dose if the finally determined
personnel monitonng results are not
available at that ime. Estimated doses
_shail be clearly indicated as such.

—i 19.14 Presence of representatives of
licensees and workers during inspec-

e
&
o~

~ Commission at all reasonable times op-

tions,
(a) Each licensee shall afford to the

@ portunity to inspect materials, activities,

>

B

facilities, premises, and records pursu-
ant to the regulations in this chapter.

(b) During an inspection, Commission
inspectors may consult privately with
workers as specified in § 19.15. The li-
censee or licensee’s representative may
accompany Commission inspectors dur-
ing other phases of an inspection.

(¢) If, at the time of inspection, an
individual has been authorized by the
workers to represent them during Com-
mission inspections, the licensee shall
notify the inspectors of such authoriza-
tion and shall give the workers’ repre-
sentative an opportunity to accompan!
the irspectors during the inspection of
physical working conditions.

(d) Each workers’' representative shall
be routinely engaged in licensed activi-
ties under control of the licensee and
shall have received instructions as spec-
ifled in § 19.12.

(e) Different representatives of li-
censees and workers may accompany the
inspectors during different phases of an
inspection if there is no resulting inter-
ference with the conduct of the inspec-
tion. However, only one workers’ repre-
sentative at a time may accompany the
inspectors.

(1) With the aporoval of the licensee
and the workers' representative an in-
dividual who is not routinely engaged
in licensed activities under control of
the license, for example, a consultant
to the licensee or to the workers' repre-
sentative, shall be afforded the oppor-

tunity to accompany Commission inspec-
tors during the inspection of physical
working conditions.

(g) Notwithstanding the other provi-

19-2
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~
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sions of this section, Commission inspec-
tors are authorized to refuse to permit
accompaniment by any individual who
deliberately interferes wilth a fair and
orderly inspection. With regard o areas
containing information classified by an
agency of the US. Government in the
interest of national security, an individ-
ual who accompanies an inspector may
have access to such information only if
authorized to do so. With regard to any
area containing proprictary information,
the workers' representative for that area
shall be an individual previously author-
ized by the licensee to enter that area.

§ 19.15 Consultation with workers dur.
ing inspections.

(a) Commission inspectors may con-
sult privately with workers concerning
matters of occupational radiation protec-
tion and other matters related tc ap-
plicable provisions of Commission regu-
lations and licenses to the extent the in-
spectors deem necessary for the conduct
of an effective and thorough inspection,

(b) During the course of an inspection
any worker may bring privately to the
attention of the inspectors, either orally
or in wnting, any past or present condi-
tion which he has reason to believe may
have contributed to or caused any vio-
lation of the act, the regulations in this
chapter, or license condition, or any un-
necessary exposure of an individual to
radiation from licensed radioactive ma-
terial under the licensee's control. Any
such notice in writing shall comply with
the requirements of § 19.16(a).

(¢) The provisions of paragraph (b)
of this section shall not be interpreted as
authorization to disregard instructions
pursuant to § 19.12,

§ 19.16 Requests by workers for inspee-
tions,

(a) Any worker or representative of
workers who believes that a violation of
the Act, the regulauons in this chapter,
or license conditions exists or has oc-
curred in license activities with regard to
radiological working conditions in which
the worker is engaged, may request an
inspection by giving notice of the alleged
violation to the Director of Inspection and En-
forcement. to the Director of the appro-
priate Commission Regional Office, or to
Commission inspectors. Any such notice
shall be in writing, shall set forth the
specific grounds for the notice, and shall
be signed by the worker or representa-
tive of workers. A copy shall be provided
the hicensee by the Director of Inspection and
Enforcement. Regional Office Director,
or the inspector no later than at the time
of+ inspection except that, upon the re-
quest of the worker giving such notice,
his name and the name of individuals
referred to therein shall not appear in
such copy or on any record published,
released, or made available by the Com-
mission, except for good cause shown.

(b) If, upon receipt of such notice, the
Director of Inspection and Enforcement or Re-
gronal Office Director determines that
the complaint meets the requirements set
forth in paragraph (a) of this section,
and that there are reasonable grounds to
believe that the alleged violation exists
or has occurred, he shall cause an in-
spection to be made as soon as practica-
ble, to determine if such alleged violation
exists or has occurred. Inspections pur-
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§19.32

PART 19 « NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

suans to this section need not be limited
to matters referred to in the complaint.

19.17 lm not warranted ;
’ formal review.

l'g 19.30 Violations.

h An injunction or other court order may
® be obtained prohibiting any violation of

F

(a) If the Director of Inspection and Enforce & 8NY provision of the Act or Title II of

ment or of the appropnate Regional
Office determines, with respect to a com-

determination by
submitting a written statement of posi-
tion with the Executive Director for tions.
U.S. Nuclear Commission. Washing-
ton, D.C. 20555, who will provide the licensee

t.he Energy Reorganization Act of 1974,
or any regulation or order issued there-

Lunder

r A court
order may be obtained for the payment
of a civil penalty imposed pursuant to
section 234 of the Act for violation of sec-
tion 53, 57, 62, 63, 81, 82, 101, 103, 104,
107, or 109 of the Act or any rule, regula-
tion, or order issued thereunder, or any
term, condition or limitation of any li-
cense issued thereunder, or for any vio-
lation for which a license may be revoked
under section 186 of the Act. Any person

complainan name com .~ who willfully violates any provision of
m‘.pm. u;,:: may s:‘b:::t o :;;l;- & the Act or any regulation or order issued
Ing written statement of position with © thereunder may be guilty of a crime and,
the Executive Director for Operations who will & upon conviction, may be punished by fine
provide the complainant with a copy of such ® or imprisonment or both, as provided by
statement by certified mail. Upon 't)'he nqu?t law.
of chc'::g:l::m. the t\::.nswe rector for §19.31 Application for exemptions.
hold an informal conference in which The Commission may, upon applica-
the complﬂnm‘:' :ﬂd“‘eC lim:; may tion by any licensee or upon its own in-
orally present their views. An informal tiative, gran tions from the
~ conference may also be held at the re- , ul‘;:.ment: ;‘ c&:xmuz?m in \iis
& Qquest of the licensee, but disclosure of the g - 3
& identity of the complainant will be made part as it determines are authorized by
« only following receipt of written author- law and will not result in undue hazard
Y fzation from the complainant. After con- to life or property.
& sidering all written and oral views pre- — i N
sented, the E\nu:_m Director for Operations rﬁ 19.32 Discrimination prohibited.
shall affirm, modify, or reverse the determina- No person shall on the ground of sex
tion of the Director of Inspection and Enforce be excluded from participation in, be de-

~

ment or of the appropnate Regional
Office and furmnish the complainant and
the licensee a written notification of his
decision and the reason therefor.

(b) If the Director of Inspection and Enforce _
ment or of the appropnate Regional
Office determines that an inspection is
not warranted because the requirements
of § 19.16(a) have not been met, he shall
notify the complainant in writing of
such determination. Such determination
shall be without prejudice to the filing of
& new complaint meeting the require-

mentsof § 13.16(a).
——

e

§ 19.20 Empioyee protection.
Employment discrimination by a

licensee or a contractor or subcontractor

of a licensee against an employee for

cnu.tn. in protected activities under

= this part or Parts 30. 40, 50, 60, 70, 72, or

Lllo of this chapter is prohibited.

nied the benefits of, or be subjected to
discrimination under any program or ac-
tivity licensed by the Nuclear Regulatory

Commission. This provision will be en-

~ forced through agency provisions and
& rules similar to those already established,
« with respect to racial and other discrim-
“ ination, under title VI of the Civil Rights

F Act of 1964. This remedy is not exclu-
I_slve. however, and will not prejudice or

cut off any other legal remedies avail-
able to a discriminatee

19-3
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PART 20—STAMDARDS FOR
PROTECTION AGAINST RADIATION

Grnrrat PROVISIONS

Purpose.
Scope.
Definitions.
Units of radiation dose.
Units of radioactivity.
Interpretations.
Communication..
Information collection requirements:
MB approval.
ssiarr Doses, Levers anp
CONCENTRATIONS

20.101 Radiation dose standards for indi-
viduals Ln restricted areas.

20.102 Determination of prior dose.

20.103 Exposure of individuals to concen-
trations of radioactive materials in air in
restricted areas.

20.104 Exposure of minors.

20.108 Permissibie levels of radiation in un-
restricted areas.

20.106 Radioactivity In effluents to unres-
tricted areas.

20.107 Medical diagnosis ane therapy.

20.108 Orders requirtng furnishing of bio-
assay services.

5
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PRECAUTIONARY PROCEDURES

20.201 Surveys.

20.202 Personnel monitoring.

20.203 Caution signs. labels, signals and
controls.

20.204 Same: exceptions.

20.205 Procedures for picking up, receiving,
and opening packages.

20.206 Instruction of personnel.

20.207 Storage and control of licensed ma-
terials i unrestricted areas.

WasTe DisrosaL

20.301 General requirement.

20.302 Method for obtaining approval of
proposed disposal procedures.

20.303 Disposal by reiease into sanitary
sewerage systems.

20.305 Treatment or disposal by inciner
ation.

20308 Disposal of specific wastes.

20311 Transfer for disposal and manifests.

REconrns, REPORTS, AND NOTIFICATION

20,401 Records of surveys, radiation moni-
toring, and disposal.

20402 Reports of theft or loss of licensed
material.

Sec

20.403 Notifications of incidents.

20404 [(Reserved)

20405 Reports of overexposures and exces.
sive levels and concentrations.

20 406 (Reserved!

20 407 Personnel monitoring reports

20 408 Reports of personne! monitoring on
termination of employment or work

20409 Noulications and reports to individ.
uals.

EXCEPTIONS AND ADDITIONAL RrQuinemenTs

20301 Applications for exemptions
20 502 Additional requirements

ENFORCENMENT

20.601 Viclations.

APPENDIX A—Protection Factors for Respirators

ArrEnDIX B—CONCENTRATIONS IN AIR AND
WATER ABOVE NATURAL BACKGROUND

Arrexpix C

ArPrENDIX D—UNITED STATES NUCLEAR REGU-
taTory ComuissionReciovaL Orrices

Authority: Seca. 53, 63, 64, 81, 103, 104, 181,
08 Stat. $00, 933, 535, 994, 237, 44, as
amended, (42 U.S.C. 2073, 2083, 2008, 2111,
2133, 2134, 2201} secs. 201. as amended, 202,
208, Pub. L 90434, 88 Stat. 1242, 1244, 1248,
Pub. L 94-79, 89 Stat. 413 (42 US.C. 5841,
5842, 5848).

For the purposes of sec. 223, 68 Stat. 954, as
amended. (42 US.C. 2273), §§ 20.101. 20.102,
20.103(a) (b), and (f). 20.104 (a) and (b},
20.108(b), 20.108(a ), 20.201, 20.202(a}, 20.208,
20.207, 20.301, 20.303. 20.304 and 20.308 are
(ssued under sec. 101h, 58 Stat 44 as
amended. (42 US.C. 2201(%)); and §§ 20.102,
20.103(¢), 20.401-20.407, 20.408(b) and 20.408
are issued under sec. 1810, 88 Stat. 950, as
amended. (42 US.C. 220(0)).

GryeaaL PrRovVISIONS

§20.3(a)

STANDARDS FOR PROTECTION AGAINST RADIATION

should, in addition to complying with
the requirements set forth in this
part, make every reasonable effort to
maintain radiation exposures, and re.
leases of radioactive materials in ef-
fluents to unrestricted areas, as low as
is reasonably achievable. The term “as
low as is reasonably achievable” means
as low as is reasonably achievable
taking into account the state of tech-
nology. and the economics of improve-
ments in relation to benefits to the
public health and safety, and other so-
cietal and socioeconomic consider-
ations, and in relation to the utiliza-
tion of atomic energy in the public in-
terest.

—
§20.2 Scope.

The regulations in this part apply to
all persons who receive, possess, use,
or transfer material licensed pursuant
o 10 the regulations in Parts 30 through
S 35.40.60.61,700r72  of this chapter, in-
> cluding persons licensed to operate a
« production or utilization facility pur-
“ suant to Part 50 of this chapter and
< persons licensed to possess power reac-

§20.1 Purpose. tor spent fuel in an independent spent
(a) The regulations in this part es- ::;" :?;“:: %’;ﬂ;ﬁo&(‘ﬁﬁn a1

& tablish standards for protection )
® against radiation hazards arising out -
5 of activities under licenses issued by

the Nuclear Regulatory Commission
? and are issued pursuant to the Atomic §203

Energy Act of 1954. as amended, and

igs‘ Energy Reorganization Act of §20.3 Definitions.

9.
(a) As used in this part: o Bn

™ (o) The use of radioactive materai (1) "Act” means the Atomic Energy

or other sources of radiation not 1i- | Act of 1954 (68 Stat. ’,"’ including

censed by the Commission is not sub- | any amendments thereto; o

ject to the regulations in this part. & (2) “Airborne radioactive material
~ HOwever, it is the purpose of the regu. @ Mmeans any radioactive material dis-
2 lations in this part to control the pos- & Persed in the air in the form of dusts,
& session, use, and transfer of licensed o [WMes. mists, vapors, or gases;
& material by any licensee in such a (3) "Byproduct material” mesns any
“ manner that the total dose to an indi- | radioactive material ‘except special
% vidual (including exposures to licensed nuclear material) yielded in or made

ana unlicensed radioactive material
and to other unlicensed sources of ra.
diation, whether in the possession of
the licensee or any other person, but
not including exposures to radiation
from natural background sources or
medical diagnosis and therapy) does
not exceed the standards of radiation
protection prescribed in the regula-
tiONs in this part.

| (e) In accordance with recommenda.
S tions of the Federal Radiation Coun-
i cil, approved by the President, persons

engaged in activities under licenses
& issued by the Nuclear Regulatory

Commission pursuant to the Atomic
T Energy Act of 1954, as amended. and

the Energy Reorganization Act of 1974
-~

radioactive by exposure to the radi-

ation incident to the process of pro-

ducing or utilizing special nuclear ma-
_tenu:

.

[~ (4) "Calendar quarter” means not
less than 12 consecutive weeks nor
more than 14 consecutive weeks. The
{irst caiendar quarter of each year
shall begin in January and subsequent
2 calendar quarters shall be such that
g no day is included in more than one

calendar quarter or omitted from in.
& clusion within a calendar quarter. No
licensee shall change the method ob-
served by him of determining calendar
quarters except at the beginning of a
calendar year.

lanpary 11 1088 (rpenr)



PART 20 » .ANDARDS FOR PROTECTIOI‘GAINST RADIATION

(5) “Commission' means the Nuclear
Regulatory Commission or its duly au-
thorized representatives;
—

() "Government agency” means any
executive department, commission, in-
dependent establishment, corporation,
wholly or partly ¢wned by the United
States of America which is an instru.
mentality of the United States, or any
y board, bureau, division, service, office,

officer, authority, administration, or
~ other establishment in the executive
T branch of the Government;
£ (1) “Individual” means any human
being;

(8) “Licensed material” means
source material, special nuclear mate-
rial, or by-product material received,
possessed, used, or transferred under a
general or specific license issued by
the Commission pursuant to the regu-
|_lations in this chapter;

T under the regulations in Parts 30
2 through 35,40,60,61,70 or 72 of this
« Chapter. “Licensee” means the holder
.Lol such license;

(10) “Occupational dose” includes
exposure of an individual to radiation
(1) in a restricted area; or (il) in the
course of employment in which the in-
dividual's duties involve exposure to
radiation, provided, that “occupational

& dose” shall not be deemed to include
any exposure of an individual to radi-
ation for the purpose of medical diag-
nosis or medical therapy of such indi-
L vidual.

(11) “Person’ means: (1) Any individ-
ual, corporation, partnership, firm, as-
sociation, trust, estate, public or pri-
vate institution, group, Government
agency other than the Commission or
the Department (except that the De-
partment shall be considered a person
within the meaning of the regulations
in this part to the extent that its facil-
ities and activities are subject to the li-
censing and related regulatory author-
ity of the Commission pursuant to sec-
tion 202 of the Energy Reorganization
Act of 1974 (88 Stat. 1244)), any State,
any foreign government or nation or
any political subdivision of any such
government or nation, or other entity;
and (i) any legal successor, repre-
sentative, agent, or agepcy of the fore-
Joml.

[~ (12) “Radiation” means any or all of
the following: alpha rays, beta rays,
3 gamma rays, X.rays, neutrons, high-
ssmd electrons, high-speed protons,
f and other atomic particles;: but not
2 sound or radio waves, or visible, in-
frared, or uitraviolet light:

AOFR B774

(8) “License” means a license issuea

(13) “Radioactive material” includes
any such material whether or not sub-
ject to licensing control by the Com-

mission;
—

= ae “Restricted area” means any
area access to which is controlled by
the licensee for purposes of protection
2 of individuals from exposure to radi-
§ ation and radioactive materials. “Re-
x stricted area” shall not include any
“ areas used as residental quarters, al-
L though a separate room or rooms in a
residential building may be set apart
a restricted area:

r (15) “Source material” means. .{)
) Uranium or thorium, or any combina-
g tion thereof, in any physical or chemi-

cal form; or (ii) ores which contain by
x weight one-twentieth of one percent
~ (0.05%) or more of (a) uranium, (b)
thorium or (¢) any combination there-
of. Source material does not include
special nuclear material,

(16) “Special nuclear material”
means: (i) Plutonium, uranium 233,
uranium enriched in the isotope 233 or
in the isotope 235, and any other ma-
terial which the Commission, pursuant

« to the provisions of section 51 of the

“ act, determines to be special nuclear

& material, but does not include source
material; or (ii) any material artificial-
ly enriched by any of the foregoing
but does not include source material:

[T (17 “Unrestricted area” means any

area access to which is not controlled

by the licensee for purposes of protec-

tion of individuals from exposure to

radiation and radioactive materials,

l]?.- and any area used for residential quar-
ters.

FR 13952

(18) "Department” means the De-.
partment of Energy established by the
Department of Energy Organization
Act (Pub. L. 95-91, 91 Stat. 565, 42
U.S.C. 7101 et seq.) to the extent that
the Department, or its duly authorized
representatives, exercises functions
formerly vested in the U.S. Atomic
Energy Commission, its Chairman,
members, officers and components and
transferred to the U.S. Energy Re-
search and Development Administra-
tion and to the Administrator thereof
pursuant to sections 104 (b), (¢) and
(d) of the Energy Reorganization Act
of 1974 (Pub. L. 93-438, 88 Stat. 1233

. & % § ““"’
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at 1237, 42 U.S.C. 5814) and retrans-
ferred to the Secretary of Energy pur-
suant to section 301(a) of the Depart._
ment of Ene.gy Organizaticn
(Pub. L. 95-91, 91 Stat. 565 at § .
1_42US.C. T150).

S FR14199.

(19) “Termination"” means the end
of employment with the licensee or, in
the case of individuals not employed
by the licensee, the end of a work as-
signment in the licensee’'s restricted
areas in a given calendar quarter,
without expectation or specific sched-
uling of reentry into the licensee's re-
stricted areas during the remainder of
. that calendar quarter.

r

44 FR 321352

(b) Definitions of certain other
words and phrases as used in this part
are set forth in other sections, includ-
ing:

(1) "Airborne radioactivity area” de-
fined in ¢ 20.203;

(2) "Raaiation area’ and "high radi-
ation area” defined in § 20.202;

(3) “Personnel monitoring equip-
ment” defined in § 20.202;

(4) "Survey” defined in § 20.201;

(5) Units of mecasurement of dose
(rad. rem) defined in § 20.4;

(6) Units of measurement of radioac-
tivity defined in § 20.5.

§20.4 Units of radiation dose. u’

(a) “Dose,” as used in this p :
the quantity of radiation absorbed, p.
unit of mass, by the body or by any
portion of the body. When the regula-
tions in this part specify a dose during
a period of time, the dose means the
total quantity of radiation absorbed,
Per unit of mass, by the body or by
any portion of the body during such
period of time. Several different units
of dose are in current use. Definitions
of units as used in this part are set
forth in paragraphs (b) and (¢) of this
section.

(b)‘l'hend.uundtnthupmus
measure of the dose of any ionizing ra-
diation to body tissues in terms of the
energy absorbed per unit mass 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, is a
measure of the dose of any ionizing ra-
diation to body tissues {n terms of its
estimated biological effect relative to a
dose of one roentgen (r) of X-rays.
(One millirem (mrem)=0.001 rem.)
The relation of the rem to other dose
units depends upon the biological
effect under consideration and up’

-

25 FR 10914

the conditions of irradiation. For
purpose of the regulations in this part,
any of the following is considered t- -
be equivalent to a dose of one rem: -

(1) A dose of 1 r due to X~ or
gamma radiation;

(2) A dose of 1 rad due to X-,
gamma, or beta radiation;




®

®

(3) A dose of 0.1 rad due to neutrons
or high energy protons:

heavier than protons and with suffi-
cient energy to reach the lens of the
eye; If it is more convenient to meas-

than to determine the neutron dose in
rads, as provided in paragraph (¢cx3)
of this section, one rem of neutron ra-
diation may, for purposes of the regu-
lations in this part, be assumed to be
equivalent to 14 million neutrons per
Square centimeter incident upon the
body: or, if there exists sufficient in-
formation to estimate with reasonable
accuracy the approximate distribution
in energy of the neutrons, the incident
number of neutrons per square centi-
meter equivalent to one rem may be
estimated from the following table:

NEUTRON FLux DOSE EQUIVALENTS

Number of
neutrons per Average Yux
SQuare 10 Cetvery 100
R T
00se of | rem  (neutrong/om
3 | (neuvons/ sec )
- cm Y
0
Therma 970 . 10+ 670
0 0001 720 » 10* 500
¢ 008 820« 10* 570
o002 400 x 10 280
01 120 = 10 80
0s 435100 30
10 26100 ‘s
25 29« 10* 2
$0 26,0 L]
7s 24 . 00 M
0 24,100 17
1010 30 T4~ 10 10

(d) For determining exposures to X
Or gamma rays up to 3 Mev, the dose
limits specified in §§20.101 to 20.104,
inclusive. may be assumed to be equiv-
alent to the “air dose". For the pur-
Pose of this part “air dose" means that
the dose is measured by a properly
calibrated appropriate instrument in
Air at or near the body surface in the
L_region of highest dosage rute.

rno.s Units of radioactivity.

(a) Radioactivity is commonly, and
for purposes of the regulations in this
part shall be, measured in terms of dis-
integrations per unit time or in curies.

E One curie=3.7x10'* disintegrations
« per second (dps)=2.2x10'? disintegra-
& tions per minute (dpm). Commonly
used submultiples of the curie are the
millicurie and the microcurie:
(1) One millicurte (mCli)
curie (Cl) '=3.7x 10" dps,
(2) One microcurie (uCi) '=0.000001
curie=3.7x10*dps.

'=0.001

™) [Deletad 40 FR 50704,
(€) |Deleted 39 FR 21990

(4) A dose of 0.05 rad aue to particles =~

ure the neutron flux, or equivalent,

§20.6 Interpretations.

Except as specifically authorized by
g the Commission in Writing, no inter-
= pretation of the meaning of the regu-
& lations in this part by any officer or
employee of the Commission other
than a written interpretation by the
General Counsel will be recognized to
__be binding upon the Commission.

§20.7 Communications.

Except where otherwise specified in
this part, all communications and re-
ports concerning the regulations in
2 this part should be addressed to the
= Executive Director for Operations,
& U.S. Nuclear Regulatory Commission,
g Washington, D.C. 20555. Communica-

tions, reports, and applications may be
delivered in person at the Commis-
sion’s offices at 1717 H Street NV’
Washington, D.C.; or at 7920 Norfolk
._Avenue. Bethesda. Maryland.

§208 Information collection
requirements: OMB approval.

(a) The Nuclear Regulatory
Commission has submitted the
information collection requirements
contained in this part to the Office of
Management and Budget (OMB) for
approval as re. uired by the Pa
RoducuoaActoﬂm(uU.&C.Mﬁ
seq.). OMB has approved the
information collection requirements
contained in this part under control
number 3150-0014.

(b) The approved information
o collection requirements contained in this
& part appear in §§ 20.102 20.103, 20.108,
; 20.108, 20.203, 20.208, 20.302. 20311,

“ 20.401, 20.402, 20.403, 20.405, 20.407,

$ 20.408. and 20.409.

( (c) This part contains information
collection requirements in addition to
those approved under the control
number specified in paragraph (a) of this
section. These information collection
requirements and the control numbers
under which they are approved are as
follows:

(1) In §§ 20.101 and 20.102, Form

is approved under control
number 3150-0008.

(2) In § 20.401, Form NRC-5 is

approved under control number 3150

0008,
PERMISSIBLE DOSES. LEVELS, AND
CONCENTRATIONS
§20.101 Radiation dose standards for in.
dividuals in restricted areas.

(a) In accordance with the provisions
of §20.102(a), and except as providec
in paragraph (b) of this section. no li-
censee shall possess, use, or transfer |i.
censed matenal in such a manner as to

36 B R jase
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| cause any individual in a restricted
© area to receive in any period of one
: calendar quarter from radioactive ma-
z terial and other sources of radiation a
“ total occupational dose in excess of
2 the standards specified in the follow-

L ing table:
r.
g

" wmm.wwmmm

REms PER CALENDAR QUARTER

w _'orming organs lens of eyes or gonaos . - 1%
2 mancs anc lorearms. feet and ansies . 1%
g: Swn of whole body ™

(b) A licensee may permit an individ-
ual in a restricted area to receive a
= total occupational dose to the whole
S body greater than that permitted
¢ under paragraph (a) of this section,
« Provided:
(1) During any calendar qu-rter the
total occupational dose to the whole
body shall not exceed 3 rems: and

(2) The dose to the whole body,
when added to the accumulated occu-
pational dose to the whole body. shall
not exceed 5 (N-18) rems where "N
equals the individual's age in years at
his last birthday: and

(3) The licensee has determined the
individual's accumulated occupational
dose to the whole body on Form NRC-
4, or on a clear and legible record con-
taining all the information required in
that form: and has otherwise complied
with the requirements of §20.102. As
used in paragraph (b), “"Dose to the
whole body" shall be deemed to in-
clude any dose to the whole body,
gonads, active blood-forming organs,
head and trunk, or lens of eye.

25FR 10914

r! 20.102 Determination of prior dose.

(a) Each licensee shall require any
individual. prior to first entry of the
individual into the licensee S restricted
area during each employment or work
assignment under such circumstances
that the individual will receive or is
likely to receive in any period of one
calendar quarter an occupational dose
in excess of 25 percent of the applica-
ble standards specified in §20.101a)
and § 20.104(a), to disclose in a writ-
ten. signed statement, either: (1) That
the individual had no prior occupa-
tional dose during the current calen-
dar quarter, or (2) the nature and
amount of any occupational dose
which the individual may have re.
ceived during that specifically identi.
fied current calendar Quarter from
sources of radiation possessed or con-
trolled by other persons. Each licensee
shall maintain records of such state-
ments until the Commission author-
izes their disposition.

(b) Before permitting, pursuant to
§ 20.101(b), any individual in a restrict-
ed area to receive an occupational ra-
diation dose in excess of the standards
specified in §20.101(a), each licensee
shall;

“rR321%2

May 31, 1984
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(1) Obtain a certificate on Form
NRC-4, or on a clear and legible
record containing all the (nformation
required in that form, signed by the
Individual showing each period of time
after the individual attained the age
of 18 in which the individual received
an occupational dose of radiation; and

(2) Calculate on Form NRC-4 in ac-
cordance with the instructions appear-
ing therein, or on a clear and legible
record containing all the information
required in that form, the previously
accumulated occupational dose re-
ceived by the individual and the addi-
tional dose allowed for that individual
under § 20.101(b).

(€X1) In the preparation of Form
NRC-4, or a clear and legible record
containing all the information re-
Quired in‘that form, the licensee shall
make a reasonable effort to obtain re-
ports of the individual's previously ac-
cumulated occupational dose. For each
period for which the licensee obtains
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such reports, the licensee shall use the

dose shown in the report in preparing

the form. In any case where a licensee

able to obtain reports of the indi-

al's occupational dose for a previ-

complete calendar quarter, it shall

be assumed that the individual has re-

veived the occupational dose specified

in wimchever of the following columns
apply:

{ | Colwmn 2
’ Cotumn 1 — ’ -
exposse n "”“":'"
- Pan ot body ’ e | canasr
- calency
3 lumno:va’ i
2 | .‘,:.‘ & ohe A
E | | 1, 1981
2 - |
¥ Whow  body  goneds i
acive  Diood-lormmng |
organs. hesd ang trunk,
iens of eve | 1%
F

(2) The licensee shall retain and pre-
serve records used in preparing Form
NRC-4 until the Commission author-
ize: their disposition.

LEn e

(1t caleulation of the individual's accu.
mulated occupational dose for all peri.
ods prior to January 1, 1961 yields a
result higher than the applicable accu-
ted dose value for the individual
that date, as specified in para-
h (b) of §20.101, the excess may

:e disregarded.

rl.:o.m Exposure of individuals to con.
centrations of radioactive materials in

air in resiricted areas.

(a)1) No licensee shall possess, use,
or transfer licensed material n such a
manner as to permit any individual {n
a restricted area to inhale a quantity
of radioactive material in any period
of one calendar quarter greater than
the quantity which would result from
inhalation for 40 hours per week for
13 weeks at uniform concentrations of
radioactive material in air specified in
Appendix B, Table I, Column 1, '** If

the radicactive material is of such
form that intake by absorption
 through the skin is likely, individual
exposures to radioactive material shall
be controlled so that the uptake of ra-
dioactive material by any organ from
either inhalation or absorption or
both routes of intake ‘* {n any calen-
dar aquarter does not exceed that
which would result from inhaling such
radioactive material for 40 hours per
week for 13 weeks at uniform concen-
trations specified in Appendix B,

le I. Column 1.

) No licensee shall possess, use, or
transfer mixtures of U-234, U-235, and
U-238 in soluble form in such a

September 1, 1982

of such material in

either inhalation or absorption or
both routes of intake* does not exceed
that which would result from inhaling
such material at the limits specified in
Appendix B, Table I, Column 1 and
footnote 4 thereto.

(3) For purposes of determining
compliance with the requirements of
this section the licensee shall use suit-
able measurements of concentrations
of radioactive materials in air for de-
tecting and evaluating airborne radio-
activity in restricted areas and in addi-
tion, as appropriate, shall use meas-
urements of radioactivity in the body,
measurements of radioactivity excret-
ed from the body, or any combination
of such measurements as may be nec-
essary for timely detection and assess-
ment of individual intakes of radioac-
zuvlty by exposed individuals. It is as-
- 4

tumed that an individual inhales ra-
w dicactive material at the airborne con-
geentration in which he is present
unless he uses respiratory protective
equipment pursuant to paragraph (¢)
of this section. When assessment of a
particular individual's intake of radio-
active material is necessary. intakes
less than those which would result
from inhalation for 2 hours in any one
day or for 10 hours in any one week at
uniform concentrations specified in
Appendix B, Table I, Column 1 need
not be included in such assessment,
provided thrt [or any assessment in
excess of these amounts the entire
amount is included.

(8)1) The licensee shall, as a precau-
tionary procedure, use process or
other engineering controls, to the
extent practicable, to limit concentra.
tions of radioactive materials in air to
levels below those which delimit an
airborne radioactivity area as defined
in § 20.203cd)(1ii).

(2) When it is impracticable to apply
process or other engineering controls
to limit concentrations of radioactive
material in air below those defined in
§ 20.203(d)(1)ii), other precautionary
procedures, such as increased surveil-
lance, limitation of working times, or
provision of respiratory protective
equipment, shall be used to maintain
intake of radioactive material by any
individual within any period of seven
consecutlive days as far below that
intake of rad.cactive material which

204

of such material by any organ from ~

manner as to permit any individual in
a restricted area to inhale a quantity
excess of the
Intake limits specified in Appencix B
Table I, Column 1 of this part. If such

47 FRI6162
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would result from inhalation of such
material for 40 hours at the uniform
concentrations specified in Appendix
B, Table 1, Column 1 as is reasonably

o achievable. Whenever the intake of ra-
soluble uranium is of a form such that S dioactive material by any individual
absorption through the skin is likely, & exceeds this 40-hour control measure,
individual exposures to such material = the licensee shall make such evalua-
shall be controlled so that the uptake - tions and take such actions as are nec-

essary to assure against recurrence.
The licensee shall maintain records of
such occurrences, evaluations, and ac-
tions taken in a clear and readily iden-
tifiable form suitable for summary
review and evaluation.

(c) When respiratory protective
equipment is used to limit the inhalation
of airborne radioactive matenial
pursuant to ph (b)(2) of this
section, the licensee shall use equipment
that is certified or had certification
extended by the National Institute for
Occupational Safety and Health/Mine
Safety and Health Administration
(NIOSH/MSHA). The licensee may
make allowance for this use of
respiratory protective equipment in
estimating exposures of individuals to
this material provided that:

Since the concentration specified for tri-
tium oxide vapor assumes egual intakes by
skin absorption and inhalation, the total
intake permitted is twice that which would
result from inhalation alone at the concen-
tration specified for H 3 S in Appendix B.
Table I, Column 1 for 40 hours per week for
13 weeks,

'For radon-222. the limiting quantity is
that inhaled in a period of one calendar
year. For radioactive materials designated
‘Sub” in the “Isotope” column of the table,
the concentration value specified is based

upon exposure to the material as an exter-
nal radiation source. Individual exposures to
these materials may be accounted for as
part of the limitation on individual dose (n
§ 20.101. These nuclides shall be subject to
the precautionary procedures required by
§ 20.103(bX1).

'Multiply the concentration values speci-
fied in Appendix B, Table I, Column 1, by
6.3« 10° ml to obtain the quarteriy quantity
'imit. Multiply *he concentration value spec-
ified in Appendix B. Table I. Column 1, by
2.5x10" ml to obtain the annual quantity
limit for Rn-222.

‘Significant intake by ingestion or injec-
tion is presumed Lo occur only as a result of
circumstances such as accident, inadver.
tence. poor procedure, or similar special
conditions. Such (ntakes must be evaluated
and accounted for by techniques and proce-
dures as may be appropriate to the circum-
stances of the occurrence. Exposures so
evaiuated shall be included in determining
whether the limitation on individual expo-
sures in § 20.103(ax 1) has been exceeded.

‘Regulatory guidance on assessment of in-
dividual intakes of radioactive material (s
given in Regulatory Guide 89, “Acceptable
Concepts. Models, Equations and Assump-
tions for a Bioassay Program.’ single copies
of which are avaiable from the Office of
Standards Development, U S Nuclear Regu.
lal ry Commussion, Washungton, D.C. 20558,
upon written request

./
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(1) The licensee selects respiratory
protective equipment that provides a
protection factor greater than the
multiple by which peak concentrations
of airbomne radioactive materials in the

values specified in Appendix B, Table I,
Column 1 of this part. The equipment so
selected shall be used so that the
average concentration of radioactive
material in the air that is inhaled during
| any period of uninterrupted use in an
airborne radioactivity area, on any day,
by any individual using the equipment,
does not exceed the values specified i
Appendix B, Table I, Column 1 of this
part. For the purposes of this paragraph,
the concentration of radioactive
material in the air that is inhaled when
respirators are worn may be estimated
by dividing the ambient concentration in
air by the protection factor specified in
Appendix A of this part. If the exposure
is later found to be greater than
estimated, the corrected value shall be
used: if the exposure is later found to be
less than estimated, the corrected value
may be used.

(2) The licensee maintains and
implements a respiratory protection
program that includes, as a minimum:
air sampling sufficient to identify the
bazard, permit proper equipment
selection and estimate exposures;
surveys and bicassays as sppropriate to
evaluate actual exposures: written
procedures regarding selection, fitting,
and maintenance of respirators, and
testing of respirators for operability
immediately prior to each use; written
procedures regarding supervision and
tralning of personnel and issuance
records; and determination by a
physician prior to initial use of
respirators, and at least every 12 months
thereafter, that the individual user is
physically able to use the respiratory
protective equipment.

(3) A written policy statement on
respirator usage shall be issued covering
such things ss: use of practicable
engineering controls instead of
respirators: routine, nonroutine, and
emergency use of respirators: and
periods of respirator use and relief from
respirator use. The licensee shall advise
each respirator user that the user may
leave the area at any tume for relief from
respirator use in the event of equipment
malfunction, physical or psychological
distress, procedural or communicaton
failure. significant deteroration of
operating conditions, or any other
condition that might require such relief

(4) The licensee uses equipment
within limitations for type and mode of
| use and provides proper visual
| communication, and other special
| capabilities (such as adequate skin
| protection) when needed

47 FRI6IS2

(d) Unless otherwise authorized by
the Commission. the licensee shall not
assign protection factors in excess of

working area are expected to exceed the

| those specified ir. Appendix A of this

part in selecting and using respiratory
protective equipment. The Commission
may authorize a licensee to use higher
protection factors on receipt of an
application (1) describing the situation
for which a ne2d exists for higher
protection factors, and (2) demonstrating
that the respiratory protective

| equipment will provide these higher
| protection factors under the proposed

conditions of use.
(e) Where equipment of a particular

| type has not been tested and certified,
| or had certification extended, by

47 FR 16162

[

NIOSH/MSHA, or where there is no
existing schedule for test and

certification of certain equipment. the
licensee shall not make allowance for
this equipment without specific
suthorization by the Commission. An
application for this authorization must
include a demonstration by testing, or
on the basis of reliable test information,
that the matenal and performance
characteristics of the equipment are
capable of providing the proposed
degree of protection under anticipated
conditions of use.

(f) Only equipment that has been
specifically certified or had certification
extendec [or emergency use by NIOSH/

 MSHA shall be used as emergency

devices

(9) The licensee shall notify
ing. the Director of the appropriate Nu-
clear Regulatory Commission Inspection
and Enforcement Regional Office listed
in Appendix D at least 30 days before the
date that respiratory protective equip-
ment is first used under the provisions

in writ.

E! this section

8
5.

).104
a) No

re ¢
ransier

Exposure of minors.

licensee sh

Il possess, use, or
licensed material 1n such a
manner as to cause individual
within a restricted area who is under
18 years of age, to receive in any
period of one calendar arter from

25 FR 10914

jar
radioactive material and er sources
of n 15€e's posses

¢ of 10 percent

in the

of

table in

i POSsess, use or
iterial in Such a
any individual

a restricted area. w no s un
18 years of age to be exposed Lo air
borne radioactive mater possessed

naterial
Verage concer

Oy the licensee in an a

manner as
within

jer

r (¢) The provisions of §§ 20,103(b)(.
and 20.103(c) shall apply to exposur

subject to paragraph (b) of this sec-
tion except that the references in
§§ 20.103(bX(2) and 20.103(¢) to Appen-
dix B, Table I, Column 1 shall be
* deemed to be references to Appendix
LB, Table II, Column 1

1 FR 52302
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§20.105 Permissible levels of radiation in
unrestricted areas

(a) There may be included in any ap-
plication for a license or for amend-
ment of a license proposed limits upon
levels of radiation in unrestricted
areas resulting from the applicant's

| possession or use of radioactive mate-
rial and other sources of radiation.
Such applications should include in-
formation as to anticipated average ra-
diation levels and anticipated occupan-
Cy times for each unrescricted area in-
volved. The Commission will approve
the proposed limits if the applicant
demonstrates that the proposed limits
are not likely to cause any individual
to receive a dose to the whole body in
any period of one calendar year in
excess of 0.5 rem.

(b) Except as authorized by the
§Ccmmtsslon pursuant to paragraph (a
a Of this section, no licensee shall pos
;Se':np use or transfer licensed material
®~in such a manner as to create in any

unrestricted area from radioactive ma-
terial and other sources of radiation in
his possession

(1) Radiation levels which. if an indi-
vidual were continuously present in
the area, could result in his receiving a
dose in excess of two millirems in any
one hour, o1

(2) Radiation levels which. if an indi-.
vidual were continuously present in
the area, could result in his receiving a
dose in excess of 100 millirems in any
'_wwn consecutive days

4!‘ ¢) In addition to other requirements
of this part, licensees engaged in ura-
nium fuel cycle operations subject to
* the provisions of 40 CFR Part 190

<nvironmental Radiation Protection
t for Nuclear Power Oper

-
-

n

Standards
tions,” shall comply with that part

—

— 0 F

§20.106 Radioactivity in effluents to 'un.
restricted areas
(a) A licensee shall not possess, use
or transfer licensed material so as to
| reiease Lo an *d area radioac
3‘ e material | neentrations s 3
~ exceed the limits specified in
«dix B, Table II of tt part. ¢
] orized pursuant { § 2
Aragraph b [ this sect)
IS € of this section cor
iy De averaged over a p
greater than one year



PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

(b) An application for a license or
include proposed

amendment may
ts higher than those specified in

aragraph (a) of this section. The

Commission will approve the proposed
limits if the applicant demonstrates:

(1) That the applicant has made a
reasonable effort to minimize the ra-
dioactivity contained in effluents to
unrestricted areas; and

(2) That it is not likely that radioac-
tive material discharged in the efflu-
ent would result in the exposure of an
individual to concentrations of radio-
active material in air or water exceed-
ing the limits specified in Appendix B,
Table II of this part.

(¢) An application for higher Lmits
pursuant to paragraph (b) of thi. sec-
tion shall include information demon-
strating that the applicant has made a
reasonable effort to minimize the ra-
dioactivity discharged in effluents to
unrestricted areas, and shall include,
as pertinent:

(1) Information as to flow rates,
total volume of effluent, peak concen-
tration of each radionuclide in the ef-
fluent, and concentration of each radi-
onuclide in the effluent averaged over
a period of one year at the point
where the effluent leaves a stack.
tube, pipe, or similar conduit;

-

(2) A description of the properties of

(1) Chemica! composition;
(i) Physical characteristics, includ-

.the effluents, including:

« ing suspended solids content in liquid
zeffluents, and nature of gas or aerosol

for air effluents;

(1if) The hydrogen ion concentra-
tions (p") of liquid effluents; and

(iv) The size range of particulates in
effluents released into air.

(3) A description of the anticipated
human occupancy in the unrestricted
area where the highest concentration
of rudiocactive material from the efflu-
ent is expected, and. in the case of a
river or stream, a description of water
uses downstream from the point of re-
lease of the effluent.

(4) Information as to the highest
concentra’ion of each radionuclide in
an unrestricted area, including antici-
pated concentrations averaged over a
period of one year:

(1) In air at any point of human oc-
cupancy. or

(1) In water at points of use down-
stream from the point of release of
the effluent,

(5) The background concentration of
radionuclides in the receiving river or
stream prior to the release of liquid ef-
fluent.

(6) A description of the environmen-

monitoring equipment, including
ensitivity of the system, and proce-
dures and calculations to determine
concentrations of radionuclides tn the

unrestricted area and possible recon-

centrations of radionuclides.

(7) A description of the waste treat-
ment facilities and procedures used to
reduce the concentration of radionu-
clides in effluents prior to their re-
lease.

(d) For the purposes of this section
the concentration limits in Appendix
B, Table II of this part shall apply at
the boundary of the restricted area.
The concentration of radioactive ma-
terial discharged through a stack, pipe
or similar conduit may be determined
with respect to the point where the
material leaves the conduit. If the con-
duit discharges within the restricted
area, the concentration at the bound-

S ary may be determined by applying

; appropriate factors for dilution, dis-

persion, or decay between the point of

g discharge and the boundary.

» al into sanitary

(e) In addition to limiting concentra-
tions in effluent streams, the Commis-
sion may limit quantities of radioac-
tive materials released in air or water
during a specified period of time if it
appears that the daily intake of radio-
active material from air, water, or food
by a suitable sample of an exposed
population group, averaged over a
period not exceeding one year, would
otherwise exceed the daily intake re-
sulting from continuous exposure to
alr or water containing one-third the
concentration of radioactive materials
specified in Appendix B, Table II of

_g.hu part,
F (f) The provisions of paragraphs (a)
through (e) of this section do not
apply to disposal of radioactive materi-
sewerage systems,

E which is governed by § 20.303.

(g) In addition to other require-

Z ments of this part, licensees engaged
« 0 uranium fuel cycle operations sub-

PRECAUTIONARY PROCEDURES

§20.201 Surveys.

(a) As used in the regulations in this
- Part, survey” means an evaluation of
§the radiation hazards incident to the
=production, use, release, disposal, or
Epresence of radioactive materials or
other sources of radiation under a spe-
cific set of conditions. When appropri-
ate, such evaluation includes a physi-
cal survey of the location of materials
and equipment, and measurements of
levels of radiation or concentrations of
radioactive material present.

r (b) Each licensee shall make or
S cause to be made such surveys as (1)

amay be necessary for the licensee to
;comply with the regulations in this
wPart, and (2) are reasonable under the
etircumstances to evaluate the extent
of radiation hazards that may be pres-
ent.

~—

—
§20.202 Personnel monitoring.

(a) Each licensee shall supply appro-
priate personnel monitoring equip-
ment to, and shall require the use of
such equipment by:

(1) Each individual who enters a re-
stricted area under such circumstances
that he receives, or is likely to receive,
a dose In any calendar quarter in
excess of 25 percent of the applicable
value specified in paragraph (a) of
§ 20.101.

(2) Each individual under 18 years of
age who enters a restricted area under
such circumstances that he receives,
or is likely to receive, a dose in any cal-

¥ ject to the provisions of 40 CFR Part

190, "Environmental Radiation Protee-
tion Standard for Nuclear Power Op-

§20.107 Medicad diagnosis and therapy.

Nothing in the regulations in this
part shall be interpreted as limiting
the intentional exposure of patients to
radiation for the purpose of medical
diagnosis or medical therapy.

§20.108 Orders requiring furnishing of
bio-assay services, .

Where necessary or desirable (n
order to aid in determining the extent
of an individual's exposure to concen-
trations of radioactive material, the
Commission may incorporate appro-
priate provisions in any license, direct-
ing the licensee to make available to
the individual appropriate bio-assay
services and to furnish a, copy of the
reports of such services to the Com-
mission.

:nuom." shall comply with that part. 2

endar quarter in excess of 5 percent of

=the applicable value specified in para-

Sgraph (a) of § 20.101.
@ (3) Each individual who enters a
“ high radiation area.

(b) As used in this part,

(1) “Personnel monitoring equip-
ment” means devices designed to be
worn or carried by an individual for
the purpose of measuring the dose re-
ceived (e.g., {ilm badges, pocket cham-
bers, pocket dosimeters, film rings,
ete.);

(2) "Radiation area” means any
area, accessible to personnel, in which
there exists radiation, originating in
whole or in part within licensed mate-
rial, at such levels that a major por-
tion of the body could receive in any
one hour a dose in excess of 5 mil-
lirem, or in any 5 consecutive days a
dose in excess of 100 millirems:;

(3) "High radiation area” means any
area. accessible to personnel, in which
there exists -radiation originating in
whole or in part within licensed mate-
rial at such levels that a major portion
of the body could receive in any one
hour a dose in excess of 100 mullirem.

g =
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p—
(2) Each entrance or access point to
a high radiation area shall be:

(1) Equipped with a control device
which shall cause the level of radi.
ation to be reduced below that at
which an individual might receive a
dose of 100 millirems in 1 hour upon
eniry into the area: or

(ii) Equipped with a control device
which shall energize a conspicuous
visible or audible alarm signal in such
a manner that the individual entering
the high radiation area and the licens-
ee or a supervisor of the activity are

signals and

(8) General (1) Except as otherwise
authorized by the Commission, sym-
bols prescribed by this section shall
use the conventional radiation caution
colors (magenta or purple on yellow
background). The symbol prescribed
by this section is the conventional

three-bladed design: made aware of the entry; or
(ili) Maintained locked except during
Kapuation SymsoL periods when access to the area is re-
1. Cross-hatched area is to be magenta or | quired, with positive control over each
purple. individual entry.

2. Background is to be yellow.

/“o\,

(3) The contrecls required by para-

graph (¢X2) of this section shall be es-
tablished in such a way that no indi-
vidual will be prevented from leaving a
Zhigh radiation area.
8 (4) In the case of a high radiation
area established for a period of 30
days or less, direct surveillance to pre.
vent unauthorized entry may be sub-
stituted for the controls required by
paragraph (¢)X2) of this section.

(§) Any licensee, or applicant for a li-
cense, may apply to the Commission
for apgroval of methods not inzluded
in paragraphs (¢)(2) and (4) of this sec-
tion for controlling access to high ra-
diation areas. The Commission will ap-
prove the proposed alternatives if the
ucennt. or applicant demonstrates
that the alternative methods of con-
trol will prevent unauchorized entry
into a high radiation area, and that
the recuirement of paragraph (¢)3) of
_!.hu section is met,

(2) In addition to the contents of ___
signs and labels prescribed in this sec-2 (g) Each area in which there may
tior, licensees ;“:Yb:"l:"‘d' °':’:"u“"§ exist radiation levels in excess of 500
such signs and la any a onal . rems in one hour at one meter from a
in $1ding IRGIVIBUALS 10 MInIMIZe €XP0- §te hra e e ource | that i used

o i e $
sure to radiation or to radioactive ma- = .
terial.

(b) Radiation areas. Each radiation
area shall be conspicuously posted
with a sign or signs bearing the radi.
ation caution symbol and the words:

iy

)

)

() Have each entrance or access
po.nt equipped with entry control de-
vices which shall function automati-
cally to prevent any individual from
iradvertently entering the area when
such radiation levels exist: permit de-
liberate entry into the area only after
a control device is actuated that shall
cause the radiation level within the
area, from the sealed source, to be re.
duced below that at which it would be
possible for an individual to receive a
dose in excess of 100 mrem (n one
hour; and prevent operation of the
source if the source would produce ra.
diation levels in the area that could
result in a dose to an individual in
excess of 100 mrem in one hour. The
entry control devices required by this
paragraph (¢)(6) shall be established
in such a way that no individual will
be prevented from leaving the area.

CavTiON '

RADIATION AREA

(¢) High radiation areas. (1) Each~
high radiation area shall be conspicu-"
ously posted with a sign or signs bear-:
ing the radiation caution symbol arid
the words:

kR 218

CavTtion !

Hicn RADIATION AREA

Or "Danger”

™ (ii) Be equipped with additional con-
trol devices such that upon failure
the entry control devices to fun
as required by paragraph (cX6X1i)
this section the radiation level within
the area, from the sealed source, shall
be reduced below that at which it
would be possible for an individual to
receive a dose in excess of 100 mrem in
one hour. and visible and audible
alarm signals shall be generated to
make an individual attempting to
enter the area aware of the hazard
and the licensee or at least one other
individual, who is familiar with the ac-
@ tivity and prepared to render or
3 summon assistance, aware of such fail-
z ure of the entry control devices.

w (iii) Be equipped with control devices
< such that upon failure or removal of
physical radiation barriers other than
the source’s shielded storage container
the radiation level from the source
shall be reduced below that at which it
would be possible for an individual to
receive a dose in excess of 100 mrem in
one hour; and visible and audible
alarm signals shall be generated to
make potentially affected individuals
aware of the hazard and the licensee
or at least one other individual, who is
familiar with the activity and pre-
pared to render or summon assistance,
aware of the failure or removal of the
physical barrier. When the shield for
the stored source is a liquid, m
shall be provided to monitor the in
rity of the shield and to signal, au
matically, loss of adequate shielding.
Physical radiation barriers that com-

"This paragraph (¢)6) does not apply to
radioactive sources that are used in tele-
therapy. in radiography, or in completely
self-shielded irradiators in which the source
is both stored and operated within the same
shelding radiation barrier and, in the de-
signed configuration of the irradiator, is
always physically inaccessible to any indi-
vidual and cannot create high levels of radi-
ation In an area that is accessible to any in-
dividual. This paragraph (¢)6) also does not
Apply o sources from which the radiation is
incidental to some other use nor Lo nuclear
reactor generated radiation other than radi-
ation from byproduct, source, or special nu-
clear materials that are used (n sealed
sources in non-self shielded irradiators.

'These requirements apply after Mar. 14,
1978. Each person licensed to conduct activi-
ties to which this paragraph (¢X8) applies
and who is not in compliance with the provi-
sions of this paragraph on Mar. 14, 1978,
shall file with the Director, Office of Nucle-
ar Material Safety and Safeguards, U.S. Nu-
clear Regulatory Commission, Washington,
D.C. 20555. on or before June 14, 1978, in.
formation deseribing in detail the actions
laken or Lo be taken to achieve compliance
with this paragraph by Dec. 14, 1978,
may continue activities in conformance
present license conditions and the p
sions of the previously effective § 20.2034
until such compliance is achieved. For such
persons compliance must be achieved not
later than Dec. 14, 1978,

Qantemher 1 1OR2
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prise permenent structural compo-

ts, such as walls, that have no

le probability of failure or re-

moval In ordinary circumstances need

not meet the requirements of this
~ paragraph (¢)(8)iii).

! (lv) Be equipped with devices that

« Will automatically generate visible and

CavuTioN !

RADIOACTIVE MATERIAL(S)
(2) Each area or room in which natu.

[ (1) Licensees with, or applicants for,
licenses for radiation sources that are
within the purview of paragraph (cx6)
of this section, and that must be used
in a variety of positions or in peculiar ral uranium or thorium is used or
locations, such as open fields or for- - Stored in any amount exceeding one
ests, that inake it impracticabie to« Nundred times the quantity specified
comply with certain requirements of » N Appendix C of this part shall be

“ audible alarm signals to alert person- paragraph (¢)6) of this section, such 3 conspicuously posted with a sign or
8&01’1& t‘::o n:n b:&n .::‘m”max as those for the automatic control of L“ﬂgolbﬂgng the radiation caution
pera L sym and the words:
time for any individual in the area to *adistion lovei, may S0ply to the Di

operate a clearly identified control
device which shall be ins*alled in the
area and which can prevent the source
Lroa being put into operation.

[ (v) Be controlled by use of such ad-

43 FR 2187,

i
=
B
~
-

the area.
—

ministrative procedure and such de-
vices as are necessary to assure that
the area Is cleared of personnel prior
to each use of the source preceding
which use it might have been possible
for an individual to have entered the

;

(vi) Be checked by a physical radi-
ation measurement to assure that
prior to the first individual's entry
into the area after any use of the
source, the radiation level from the
source in the area is below that at
which it would be possible for an indi-
jdual to receive a dose in excess of
mrem in one hour.

(vil) Have entry control devices re-
Quired in paragraph (¢X6){) of this
section which have been tested for
proper functioning prior to initial op-
eration with such source of radiation
on any day that operations are not un-
interruptedly continued from the pre-
vious day or before resuming oper-
ations after any unintended interrup-
tion, and for which records are kept of
the dates, times, and results of such
tests of function. No operations other
than those necessary to place the
source in safe condition or to effect re-

paris on controls shall be conducted |

with such source unless control de-
vices are functioning properly. The li-
censee shall submit an acceptable
schedule for more complete periodic
tests of the entry control and warning
systems to be established and adhered
to as a condition of the license.

(vill) Have those entry and exit por-
tals that are used in transporting ma-
terials to and from the irradiation
area, and that are not intended {o. use
by ‘ndividuals, controlled by such de-
vice and administrative procedures as
are necessary to physically protect and
warn against inadvertent entry by any
individual through such portals. Exit
portals {or processed materials shall

equipped to detect and signal the
esence of loose radiation sources
hat are carried toward such an exit
and to automatically prevent such
loose sources from being carried out of

43 FR 21867

rector, Office of Nuclear Material
Safety ard Safeguards, U.S. Nuclear
Regulatory Commission, Washington,
D.C. 20555, for approval, prior to use
of safety measures that are alternative
to those specified in paragraph (c)6)
of this section, and that will provide at
least an equivalent degree of person-
nel protection in the use of such
sources. At least one of the alternative
measures must include an entry-pre-
venting interlock control based on a
physical measurement of radiation
that assures the absence of high radi-
ation levels before an individual can
gain access to an area where such
sources are used.

[~ (@ Atrdorne radioactivity areas, (1)

As used in the regulations in this part
“airborne radioactivity area” means (i)
any room, enclosure, or operating area
in which airborne radioactive materi-
als composed wholly or partly of li-
censed material, exist in concentra-
tions in excess of the amounts speci-
fied in Appendix B, Table I, Column 1
of this part; or (ii) any room. enclo-
sure, or operating area in which air-
borne radioactive material composed
wholly or partly of licensed material

exists in concentrations which, aver-

. aged over the number of hours in any
- Wweek during which individuals are in
Sthe area, exceed 25 percent of the

x
“

ﬂ

amounts specified in Appendix B
Table I, Column 1 of this part.

(2) Each airborne radioactivity area
shall be conspicuously posted with a
Sign or signs bearing the radiation cau-
tion symbol and the words:

"CavTioN !

AIRBORNE RADIOACTIVITY AREA

(@) Additional requirements. (1)
Each area or room in which licensed
material s used or stored and which
contains any radioactive material
(other than natural uranium or thor-
ium) in an amount exceeding 10 times
the quantity of such material specified

conspicuously posted with a sign or
Signs bearing the radiation caution
symbol and the words:

'Or “"Danger”
'As appropriate, the information will in-

J

CAUTION !

RADIOACTIVE MATERIAL(S)

(f) Containers. (1) Except as pro-
vided in paragraph ({X3) of this sec-
tion, each container of licensed mate-
rial shall bear a durable, clearly visible
label identifying the radioactive con-
tents.

(2) A label required pursuant to
paragraph (fX1) of this section shall
bear the radiation caution symbol and
the words "“CAUTION, RADIOAC-
TIVE MATERIAL" or “DANGER,
RADIOACTIVE MATERIAL". It shall
also provide sufficient information ? to
permit individuals handling or using
the containers, or working in the vicin-
ity thereof, to take precautions to
avoid or minimize exposures.

(3) Notwithstanding the provisions
of paragraph (f)1) of this section la-

< beling is not required.

(1) For containers that do not con-

« tain licensed materials in quantities
* greater than the applicable quantities
™ listed in Appendix C of this part.

(i) For containers containing only
natural uranium or thorium in quanti-
ties no greater than 10 times the appli-
cable quantities listed in Appendix C
of this part.

(1) For containers that do not con-
tain licensed materials in concent-a-
tions greater than the applicable con-
centrations listed in Appendix B,
Table I, Column 2, of this part.

(iv) For containers when they are at-
tended by an individual who takes the
precautions necessary to prevent the
exposure of any individual to radiation

or radioactive materials in excess of
the limits established by the regula-

o
»
.

4

-

g

_ tions in this part.

(v) For containers when they are in

transport and packaged and labeled in

x accordance with regulations of the De-
“ _bartment of Transportation,

in Appendix C of this part shall be |~

(vi) For containers which are accessi-
ble ’ only to individuals authorized to
handle or use them, or to work in the
vicinity thereof, provided that the con-
tents are identified to such individuals

x by a readily available written record.

.

clude radiation levels, kinds of material es- o
timate of activity, date for which activity is © €quipment, such as nuclear reactors,

Lrnctor components, piping, and tanks.

estimated mass enrichment, ete.

(vii) For manufacturing or process



r

(4) Each licensee shall, prior to dis.

Notwithstanding the provisions of
§ 20.203,

(a) A room or area is not required to
be posted with a caution sign because
of the presence of a sealed source pro-
vided the radiation level twelve inches
from the surface of the source con-
talner or housing does not exceed five
millirem per hour.

25 FR 094

=t

o (b) Rooms or other areas in hospi-
tals are not required to be posted with
caution signs, and control of entrance
or access thereto pursuant to
§ 20.203(¢) is not required, because of
wthe presence of patients containing by-
g Product material provided that there
x &re personnel in attendance who will
“ lake the precautions necessary to pre-
8 vent the exposure of any individual to

radiation or radioactive material in

excess of the limits established In the
regulations in this part
t

™

be p

~39 FR 17972

Caution signs are not required to

osted at areas or rooms containing
radioactive materials for periods of
less than eight hours provided that (1)
the materials are constantly attended
during such periods by an individual
who shall take the precautions neces-
Sary Lo prevent the exposure of any (n.
dividual to radiation or radioactive
materials in excess of the limits estab.
lished in the regulations in this part
and, (2) such area or room is subject to
the licensee's control

2% FR 10914

r

d

A room or

other area
Quired to be posted with a caution
sign. and control Ot required for
€ach entrance or access point to a
room or other area which is a high ra-
diation area solely because of the pres-
énce of radioactive materials prepared
for transport and packaged and la-
beled in accordance with regulations
of the Department of Transportation

IS not re.

s N

5 FR son

—

-
-
-
<
x
-
v
‘For example ntainers in locations such
&3 water-filled canals, storage vaults or hot
cells

(i) If the package is to be picked up
by the licensee at the carrier's termi-
nal, make arrangements to receive no-
tification from the carrier of the arriv-

al of the package, at the time of arriv.
al.

(2)

Each licensee who picks up a
package of radioactive materia! from a
carriers terminal shall pick up the
package expeditiously upon receipt of
notification from the carrier of its ar-
rival

(b)1) Each licensee, upon receipt of
a4 package of radioactive material.
shall monitor the external surfaces of
the package for radioactive contami-
nation caused by leakage of the radio-
active contents, except

i) Packages containing no more
than the exempt quantity specified in
the table in this paragraph. -

(1) Packages containing no more
than 10 millicuries of radiocactive ma-
terial consisting solely of tritium.
carbon-14, sulfur-35, or iodine-125:

(iil) Packages containing only radio-
active material as gases or in special
form; o

(iv) Packages containing only radio-eo
active material in other than liquid 3
form (including Mo-99/Tc-99m gener-*
ators) and not exceeding the Type A.‘f
qQuantity limit specified (n the table in
this paragraph; and -

(v) Packages containin only radion-
uclides with half-lives of less than 30
days and a total quantity of no more |
than 100 millicuries. 8

~

g
g
.

—

-
-

*
The monitoring shall be performed as™
SOONn as practicable after receipt., bute
no later than three hours after the

Package is received at the licensee's fa
cility if received during the licensee's
norm working hours, or eighteen
hours if received after normal working
hours

2) If removable Tadioactive cont

itami
nation in excess of 0.01 microcuries
(22,000 disintegrations Per minute) pe;
100 square centimeters ¢ { package sur
face Is found on the external surfaces
of the package. the licensee shall

e

'j Ir B FR _’J.'_‘()j

){ this part

mediately notify the final lelivering o
carrier and. by telephone and tele ®
graph, mailgram or facsimile, the ap- 8
propriate Nuclear Regulatory Com- &
mission Inspection and Enforcement *
Regional Office shoun n Appendix 3

820208
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e
Procedures for picking up, receiv. TABLE OF ExemeT AND Type A QUANTITIES
~ bosal of an empty uncontaminate. ing. and opening packages. "
~ Ccontainer to unrestricted areas, (a)1) Each licensee who expects to Exempt Type A
y ~ v a " A e = Transpon group Quantity it
« Femove or deface the radioactive mate- receive a package containing quanti- v g e ‘ .
“ ral label or otherwise clearly indicaie ties of radioactive material in excess of
< that the container no longer contains the Type A quantities specified in 01 000"
Lndxoactx\'e materials. paragraph (b) of this section shall o1 .
(1) If the package is to be delivered f‘ . 2
to the licensee’s facility by the carrier, v 1 x
make arrangements to receive the Vi 1 1000
ackage when it is offered for delivery Vi 25.000 1900
§20.204 Same: exceptions. gykme carrier: or Soeca’ Form 1 20

The cetntions of “Yanspon growp” and “specal form
e specrhed o § 70 4 of s chapler

>> [Footnote | removed 49 FR 1962

31
2]

(e)X1) Each licensee, upon rece
a4 package containi
dioactive material
Type A quantities specified in para-
graph of this section, other than
those transported by exclusive use ve-
hicle, shall monitor the radiation
levels external to the package. The
package shall be monitored as soon as
practicable after receipt, but no later
than three hours after the package is
received at the licensee's
ceived during th
working hours
afte

ipt of
Ng quantities of ra
in excess of the

i
1t

(H
o]

facility if re.
licensee's normal
or 18 hours if received
F normal working hours

(2) If radiation levels are found on
the external surface of the package in
excess of 200 millirem per hour, t
three feet from the external surf‘
the package in excess of 10 mill n
per hour

the licensee shall imm
iy notify by telephone an telegraph
mailgram, or facsim'le. the director of
the appropriate NRC Regional Office
ted in Appen
IVering carrier

ediate-

lie

lis dix D, and the final de-
:
i

d) Each licensee shall establish and
maintain procedures for safely open-

INg packages in which licensed materi.

al is received, and shall assure that
SUCh procedures are followed and that
due consideration IS given to special

T 14 o 1 I far
instructions for

the type of package
bewng opened

Instructicn of personnel

-
nEtriinr
LIS LI )

ions required for individ als
WOrKking in or fre JeNLing any portion
! o’ - "
{ 3 restricted area are specified in
qQ .l f thie »» "te
¥ 4904 of this dapter
o0.2¢ Storage and control of licensed
materials in unrestricted areas
! ensed matar ’
4 ol ile! ored In an
re - Area d De SecCt
Y | 22d rem A fr m
ACE { st ARE
4 ed ALerials In n unres
ricted a \ Al t storage shall be

May 31, 1984
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tended under the constant surveil-
lance and immediate control of the li-
censee.

WasTE DisrosaL

§20.301 General requirement.

No licensee shall dispose of licensed
material except:

(a) By transfer to an authorized re-
cipient as provided in the regulations
2 in Parts 30, 40,60, 61, 70 or 72 of this
* chapter, whichever may e applicable;
“ or

47 FR

(b) As authorized under § 20.302 or
Part 61 of this chapter; or

™ () As provided in § 20.303, applica-
ble to the disposal of licensed material
by release into sanitary sewerage sys-
tems, or in § 20.306 for disposal of spe-
cific wastes, or in § 20.106 (Radioactiv-
ity in effluents to unrestricted areas).

46 FR 18230

r

—

§20.302 Method for obtaining approval of
proposed disposal procedures.
(a) Any licensee or applicant for a li-
cense may apply to the Commission
approval of proposed procedures to
of licensed material in a
manner not otherwise authorized in
the regulations in this chapter. Each
application should include a descrip-
= tion of the licensed material and any
- other radioactive material involved, in-
cluding the quantities and kinds of
such material and the levels of radio-
o activity involved, and the proposed
‘I manner and conditions of disposal.
The application should also include an
analysis and evaluation of pertinent
information as to the nature of the en-
vironment, including topographical,
geological, meteorological, and hydro-
logical characteristics, usage of ground
and surface waters in the general area;
the nature and location of other po-
tentially affected facilities; and proce-
dures to be observed to minimize the

risk of unexpected or hazardous expo-
sures,

-

FR2113

February 28, 1983(reset)

47 FRS1446™

-

2% FR 10914

46 FR 16230

(b) The Commission will not approve (a) 0.05 microcuries or less of hydro-
any application for a license for dis- | gen-3 or carbon-14, per gram of
posal of licensed material at sea unlest | medium, used for liquid scintillation
the applicant shows that sea disposal | counting; and -~
offers less harm to man or the envi (b) 0.05 microcuries or less of hydro- /
ronment than other practical alterna- gen-3 or carben-14, per gram of animal ~
tive methods of disposal. tissue averaged over the weight of the
entire animal. provided however,
tissue may not be disposed of under
S this section in a manner that wculd
spermit its use either as food for
] = humans or as animal feed.
’ ”'r:.::."”":u' ,:i BUR T Sy . (¢) Nothing in this section, however,
Srelieves the licensee of maintaining re-
No licensee shall dtsg:huu licensed cords showing the receipt, transfer
3::::“ unlt:s? & sanitary Sewerage | ..4 disposal of such byproduct materi-
(a) It is readily soluble or dispersible :ln:' specified in § 30.51 of this chapter;
in water; and
(b) The quantity of any licensed or t.b(cd) l:::‘n!:‘:;. }:o:hco“mcpul‘;?n:'u:t:
other radioactive mat.l:rm retl;md other applicable Pederal, State and )
g‘z:: é’l‘; c‘lm“:o? yca:::edctehe lme:?l' local regulations governing any other
ic ¢r hazardous property of these
paragraphs (b)(1) or (2) of this section. | toX
(1) The quantity which. if diluted by | materials.
the average daily guantity of sewage
released into the sewer by the licensee, -
will result in an average concentration | §20.311 Transfer for disposal and
equal to the limits specified in Appen- | manifestn
dix B, Table I, Column 2 of this part: (a) Purpose. The requirements of this
or section are designed to control transfers
(2) Ten times the quantity of such | of radioactive waste intended for
material specified in Appendix C of disposal at a land disposal facility and
this part; and establish a manifest tracking system and
(¢) The quantity of any licensed or supplement existing requirements
other radioactive material released In | onceming transfers and
any one month, if diluted ?y the aver- for such wastes. The reporting and
age monthly quantity of water re- rdkee;
leased by the licensee, will not result m. Mi‘;:h."q““hm'm“:;xﬁn:: ‘
in an average concentration exceeding the Office of Ma t and Budget;
the limits specified in Appendix B, OMB sanvevel No"";xm‘w"‘_ >
Table I, Column 2 of this part; and b) thh wmt o e e A
waste to a Uetmd.l;nd dhs:'d facility
must be accompani a shipment
(d) The gross quantity of licensed| . aonifest that J,um':{, name,
and other radioactive material, exclud- | o44:008 and telephone number cf the
ing hydrogen-3 and carbon-14, released ¢ person generating the waste. The
into the sewerage system by the lICens- % o, p,ifegt gha.l also include the name,
ee does not exceed one curie per yeu.: address, and telephone number or the
The quantities of hydrogen-3 ands name and EPA hazardous waste
carbon-14 released into the =anitary; identification number of the person
sewerage system may not exceed 5 transporting the waste to the land
curles per year for hydrogen-3 and 11 gy,044] facilivy. The manifest must also
curie per year for carben-14. Excreta| .y o0 og cormpletely as practicable: a
from individuals undergoing medical hysical description of the waste: the
diagnosis or therapy with radioactive 30{ mdioscelide idontity ond
material shall be exempt from any "'”‘u th to"' al vity: and the
limitations contained in this section. quan '{l e . :alml m" g
nlld.lxuuon agent must be mﬂd
§20.305 Treatment or disposal by inciner- x:::mm"mww must be
. {dentified and ths weight percentage of
No licensee shall treat or dispose of | the'chelating agent estimated. Wastes
licensed material by incineration| classified as Class A, Class B, or Class
except for materials listed under| Cin §61.55 of thin chapter must be
§ 20.306 or as specifically approved by | clearly identified as such in the
the Commission pursuant to | manifest. The total tity of the
§§ 20.106(b) and 20.302. radionuclides H-3, C-14, Tc-99 and |-
920306 Disposal of specific wastes. : "“‘.‘:; mnmlnlﬂ;ﬂh
Any licensee may dispose of the fol- shipping papers used to meet
lowing licensed material without Department of Tracsportation or -
regard to its radioactivity:
v

2040

(next page is 20-10a)
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Environmantal Protection Agency
regulations or requirements of the
recaiver, provided all the required
information s Included. Coples of
manifests required by this section may
be legible carbon copies or legible
pbotocopies.

{¢) Each manifest must include &
certification by the waste generator that
the transported materials are properly
classified. described. packaged marked,
and labeled and are in proper M&. ton
for trans tion according to
oppuubr::'ad.ﬂm of the
Department of Transportation and the
Commission. An authorized
representative of the waste generator
shallaign and date the manifest

(d) Any generating licenses who
trans{ers radicactive waste to a land
disposal facility or a licensed waste
collector shall comply with the
requirements (n paragraphs (d)(1)
through (8) of this section. Any
generating licensee who transfers wasts
10 & lcensed waste processor who treats
:. repackages wa:}o shall co:.ply with

uirements of paragraphs (d)(4)
lhmm(l)dmlucuuhuuun

(1) Prepare all wastes so that the
waste la classified according to § 61.58
and meets the waste characteristics
requirements (n § 81.58 of this chapter;

(2) Label each package of waste to
identify whether it is Class A waste
Class B waste. or Class C waste, in
accordance with § 61.55 of this chapter;

(3) Conduct a quality control program
to assure compliance with §§ 61.55 and
61.58 of this chapter: the program must
include management evaluation of
sudits:

(4) Prepare shipping manifests to meet
the requirements of §§ 20.311 (b) and (c)
of this part a

(5) Forward a copy of the manifest to
the intended recipient, at the time of
shipment: or, deliver to a collector at the
time the waste is collected, obtaining
acknowledgement of receipt in the form
of a signed copy of the manifest or
equivalent documentation from the
collector;

(8) Include one copy of the manifest
with the shipment;

(7) Retain a copy of the manifest and
documentation of acknowledgemen: of
receipt as the record of transfer of
licensed material as required by Parts
30, 40, and 70 of this chapter; and,

(8) For any shipments or any part of a
shipment for which acknowledgement of
receipt bas not been received within the
times set forth in this section, conduct
an investigation in accordance with
paragraph (h) of this section.

(¢) Any waste collector licensee who
bandles only prepackaged waste shall

47 FRST«as

(1) Acknowledge receipt of the waste
from the generator within one week of
receipt by re @ signed copy of the
manifest or equivalent documentation:

(2) P.epare & new manifest to reflect
consolidated shipments; the new
manifest shall serve as a listing or Index
for the detailed generator manifests.
Coples of the generator manifests shall
be & part of the new manifest. The waste
coljector may prepare a new manifest
without attaching the generator
manifests, provided the new manifest
contains for sach package the
information specified in paragraph (b) of
this section. The collector licensee shall
cartify that nothing has been done to the
waste which would invalidate the
generator's certification:

(3) Forward a copy of the new
manifest to the land disposal facility
operator at the time of shipmant:

(4) Include the new manifest with the
shipment to the disposal site;

(5) Retain a copy of the manifest and
documentation of acknowledgement of
receipt as the record of transfer of
licensed material as required by Parts
30, 40, and 70 of this chapter, and retain
information from generator manifests
until disposition is authorized by the
Commission: and.

(8) For any shipments or any part of a
shipment for which acknowledgement of
receipt is not received within the times
set forth in this section. conduct an
investigation in accordance with
paragraph (h) of this section.

(f) Any licensed waste processor who
treats or repackages wastes shall

(1) Acknowledge receipt of the waste
from the generator within one week of
receipt by returning a signed copy of the
manifest or equivalent documentation:

(2) Prepare & new manifest that meets
the requirements of paragraphs (b) and
(c) of this section. Preparation of the
new manifest reflects that the processor
is responsible for the was'e;

(3) Prepare all wastes so that the
waste is classified according to § 61.55

and meets the waste characteristucs
requirements in § 61.56 of this chapter:

(4) Label each package of waste 1o
identify whather it is Class A wasta,
Class B waste, or Class C waste. in
sccordance with §§ 01.55 and 8157 of
this chapter;

(5) Conduct & quality control program
to assure compliance with §§ €1.55 and
61.56 of this chapter. The program shall
include management evaluation of
sudits

(8) Forward a copy of the pew
manilest to the disposal site operator or
waste collector at the time of shipment,
or deliver 1o # collector at the time the
waste is collected. obtaining
acknowledgement of receipt in the form
of a signed copy of the manifest or

20-10a
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equivalent documentation by the
collector.

(7) Include the new manifest with the
shipment:

(8) Retain copies of original manifests
and new manifesis and documentation
of acknowledgement of receipt as the
record of transfer of licensed material
required by Parts 30, 40, and 70 of this
chapter. and

(9) For any shipraent or part of a
shipment for which acknowledgement is
not received within the times set forth in
this section. conduct an investigation in
accordance with paragraph (h) of this
section.

(8) The land disposal facility operator
shall:

(1) Acknowledge receipt of the wasts
within one week of receipt by returmning
& signed copy of the manifest or
equivalent documentation to the
shipper. The shipper 1o be notified is the
licensee who last possessed the waste
and transferred the waste to the
operator. The returned copy of the
manifest or equivalent documentation
shall indicate any discrepancies
between materials listed oo the manifest
and materials received:

(2) Maintain copies of all completed
manifests or equivalent documentation
until the Commission authorizes their
disposition: and

(3) Notify the shipper (Le., the
generator, the collector, or processor)
and the Director of the nearest
Commission Regional Office listed in
Appendix D of this part when any
shipment or part of a shipment has not
arrived withir. 60 days afler the advance
manifest was received.

(h) Any shipment or part of a
shipment for which acknowledgement is
not received within the times set forth in
this section, must:

(1) Be investigated by the shipper If
the shipper has not received notification
of receipt within 20 days after transfer:
and

(2) Be traced and reported The
Investigation shall include tracing the
shipment and filing a report with the
pearest Commission Regional Offics
listed in Appendix D of this part. Each
licensee who conducts & trace
investigation shall file a written repart
with the pearest Commission's Regional
office within 2 weeks of completion ef
the investigation.

December 30, 1982
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020400 Pecords of surveys, Miwou.
monitoring, and disposal.

(2) Each licensee shall maintain re-
cords shewing the radiation exposures
of all individuals for whom personnel
monitoring Is required under § 20.202
of ths regulations La this part. Such
records snall be kept on Form NRC-S.
in accordunce with the instructions
contained i that form or on clear and

{ Jegibie precords containing all the (n-

G, (b) Each Lcensee shall maintain

[ Y PRI
5
1
i

formatien required by Form NRC-S.
The doses eritered un the forms or re-
cords shall be for periods of time not
exceeding one calendar quarter.

records lo the same units used in this
part. showing the resw 's ol srveys
required by § 20.201™). monitoring
required by §§ 20.205(b) ar:! 20.208(c),
disposals made ander §§ 20302,
removed § 20.304." and Part 81 of

gi

(2).1) Records of individual exposure
to radiation and to radioactive materi-
&l which must be maintained pursuant
to the provisions of paragraph (a) of
this section and records of bioassays,
incl.ding results of whole be 3 count-
ing examinations, made pursuant to

‘ § 20.108, shill be preserved until the

- Commission authorizes disposition.

(2) Records of the res:.its of snurveys

& and monitoring which mus: be maiy.
= tained pursuant to paragraph (o) of
T this cection shall be preserved for two

years after completion of the survey
except that the following records shall
be maintained until the Commission
authorizes their disposition: (i) Re-
cords of the results of surveys to de-
termine compliance with §20.103(a)
(i) in4he absence of personnel moni-
toring data, records of the results of
surfeys to ditermine external radi-
Ation dose: and (ii{) records of the re-
sults of surveys used to evaluate the
release o' rar joactive effluents to the
environ.ent.
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(3) Records of disposal of licensed
materials made pursuant to §§ 20.302,
20,303, removed § 20.304.' and Part 81 of
this chapter are 1o be maintained until
the Commission authorizes their

disposition.

(4) Records which must be main-
tained pursuant to this part may be
the original or a reproduced copy or
microform i such reproduced copy or
microform is duly authenticated by
authorized personnel and the micro-
form is capable of producing a clear

§ and legible copy after storage for the
period specified by Commission regu-
lations.

(§) If there is a conflict between the
Commission’s regulations in this part,
license condition, or technical specifi-
cation, or other written Commission
approval or authorization pertaining
to the retention period for the same
Lype of record, the retention period
specified in the regulations in this
part for such records shall apply
unless the Commission pursuant to
§ 20.501, has granted a specific exemp-
tion from the record retention require-
ments specified in the regulations in
. this part.

" §20.402 Reports of theft or loss of
licensed material
(a)(1) Each licensee shall report to the
Commission, by telephone, immediately
after it determines that a loss or theft of
licensed material has occurred in such
quantities and under such circumstances
that it appears to the licensee that a
substantial hazard may result to persons
in unrestricted areas.
(2) Reports must be made as follows:
(i) Licensees having an installed
« Emergency Notification System shall
@ make the reports to the NRC Operations
Center in accordance with § 50.72 of this
chapter.

(ii) All other licensees shall make
reports to the Administrator of the
appropriate NRC Regional Office listed
in Appendix D of this part.

(bj Each licensee who makes a report
under paragraph (a) of this section shall,
within 30 days after learning of the loss
or theft, make a report in writing to the
U.S. Nuclear Regulatory Commission,
Document Control Desk, Washington,
D.C. 20555, with a copy to the
appropriate NRC Regional Office listed
in Appendix D of this part. The report

| shall include the following information:

r‘l FRSI446 -~

41FR 1»

ty, chemical, and physical form;
(2) A description of the circum-

occurred;
3
probable disposition of the licensed
material involved.
(4) Radiation exposures to individ-

[
:
:

(1) A description of the licensed ma-
terial involved, including kind. quanti-

stances under which the loss or theft

A statement of disposition or

uals, circumstances under which the

exposures occurred, and the extent of

possible hazard to persons in unres-
tricted areas;

(5) Actions which have been taken,
or will be taken, to recover the materi-
al; and

(6) Procedures or measures which

« have been or will be adopted to pre-
% vent a recurrence of the loss or theft
R of licensed material.

(¢c) Subsequent to filing the written
report the licensee shal! also report
any substantive additicrnal informa-
tion on the loss or theft which be-
comes available to the licensee, within
30 days after he learns of such infor-
mation.

(d) Any report filed with the Com-
mission pursuant to this section shall
be so prepared that names of individ-
uals who may have received exposure
to radiation are stated in a separate
| part of the report.

" (e) Por holders of an operating license
for a nuclear power plant, the events
included in paragraph (b) of this section
must be reported in accordance with the
procedures described in §50.73 (b), (c),
(d), (e), and (g) of this chapter and must
include the information required in
paragraph (b) of this section. Events
reported in accordance with §50.73 of
this chapter need not be reported by a

2 duplicate report under paragraph (b) of
this section.

§ 20,403 Notifications of incidents.

(a) /mmediate notification. Each

licensee shall immediately report any
events involving byproduct, source, or
special nuclear material possessed by
the licensee that may have caused or
| threatens to cause:
r (1) Exposure of the whole body of
any individual to 25 rems or more of
radiation: exposure of the skin of the
whole body of any individual of 150
rems or more or radiation; or exposure
of the feet, ankles, hands or forearms
of any individual to 375 rems or more
»f radiation; or

(2) The release of radioactive materi-
al in concentrations which, if averaged
over a period of 24 hours, would
exceed 5000 times the limits specified
for such materials in Appendix B,
Table 1I of this part; or

(3) A loss of one working week .or
more of the operation of any fagilities
affected:. or

48 FR 338

Ives, —————————— X7 FR §008

e (4) Damage to property in excess of
£ £200,000,

2041

(b) Twenty-four hour notification.
Each licensee shall within 24 hours of
discovery of the event, report any ev
involving licensed material possessed
by the licensee that may have caused or
threatens to cause:

8 FR 3305Cﬂ

(1) Exposure of the whole body of
any individual to 5 rems or more of ra-
diation; exposure of the skin of the
whole body of any individual to 30
rems or more of radiation; or exposure
of the feet, ankles, hands, or forearms

s 0 75 rems or more of radiation; or

& (2) The release of radioactive materi-
al in concentrations which, if averaged
over a period of 24 hours, would
exceed 500 times the limits specified
for such materials in Appendix B,
Table II of this part; or

(3) A loss of one day or more of the

nperation of any facilities affected; or
-«
-
a
-
x
.
)

(4) Damage to property in excess of
$2,000.

[T t(¢) Any report filed with the Com-
£ mission pursuant to this section shall
8 be prepared so that names of individ-
« uals who have received exposure to ra-
Y diation will be stated in a separate
ﬂ‘_ part of the report.

(d) Reports made by licensees in .
response to the requirements of this

a

©

4

=

'S

H

section must be made as follows:

(1) Licensees that have an instailed
Emergency Notification System shall
make the reports required by paragraphs
(a) and (b) of this section to the NRC
Operations Center in accordance with
§ 50.72 of this chapter.

(2) All other licensees shall make the
reports required by paragraphs (a) and
(b) of this section by telephone and by
telegram, mailgram, or facsimile to the
Administrator of the appropriate NRC
Regional Office listed in Appendix D of
_ this part.

| §20404 [Reserved)

F', 20405 Reports of oversxposures and
excessive lavels and concentrations.

(a)(1) In addition to any notification
required by § 20.403 of this part, each
licensee shall make a report in writing
concerning any one of the follo
types of incidents within 30 days of its
occurrence:

(i) Each exposure of an individual to
radiation in excess of the applicable
limits in §§ 20.101 or 20.104(a) of this
part, or the license;

(ii) Each exposure of an individual t’
radioactive material in excess of the
applicable limits in §§ 20.103(a)(1),
20.103(a)(2), or 20.104(b) of this part, or
in the license;

48 FR 33850

May 31, 1984 (reset)



520.405(b)

§20.408(a)

PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

(iii) Levels of radiation or
concentrations of radioactive material in
a restricted area in excess of any o\her
applicable lirit in the license;

(iv) Any incident for which
notification is required by § 20.403 of
this part; or

(vj Levels of radiation or
concentrations of radioactive material
(whether o7 no! involving excessive
exposure of any individual) in an
& unrestricted area in excess of ten times
5 any applicable limit set forth in this part
“ or in the iicense.

& (2) Each report required under
2 paragraph (a)(1) of this section must

[ describe the extent of exposure of
individuals to radiation or to radioactive
material, including:

(i) Estimates of each individual's
exposure as required by paragraph (b)
of this section;

(ii) Levels of radiation and
concentrations of radioactive material
involved:

(iif) The cause of the exposure, levels
or concentrations; and

(iv) Corrective steps taken or planned
_to prevent a recurrence.

[ (0) Any report filed with the Com-

mission pursuant to paragraph (a) of

o this section shall include for each indi-
~ vidual exposed the name, social secu-

‘ rity number, and date of birth, and an
= estimate of the individual's exposure.

-

-

The report shall be prepared so that
this information is stated in a separate
Lput of the report.

(€)(1) In addition to any notification
required by § 20.403 of this part, each
licensee shall make a report in writing of
levels of radiation or releases of
radioactive material in excess of limits
specified by 40 CFR Part 190,
“Environmental Radiation Protection
Standards for Nuclear Power
Operations,” or in excess of license
conditions related to compliance with 40
CFR Part 190.

i2) Each report submitted under
paragraph (c)(1) of this section muat
describe:

(i) The extent of exposure of
individuals to radiation or to radioactive
maternal;

(ii) Levels of radiation and
concentrations of radioactive material
involved;

(1ii) The cause of the exposure, levels,
or concentrations; and

(iv) Corrective steps taken or planned
to assure against a recurrence. including
the schedule for achieving conformance
with 40 CFR Part 190 ¢nd with
associar~d license conditions.

(d) For holders of an operating iicense
for a nuciear power plant, the incidents
included in paragraphs (a) or (c) of this
section must be reparted in accordance

48 FR 33850

Tamiiains 21 1008 leavne)

with the procedures described in
paragraphs 50.73 (b}, (c). (d). (e). and (g)
of this chapter and must also inciude the
information required by paragraphs (a)
and (c) of this section. Incidents
reported in accordance with § 50.73 of
this chapter need not be reported by a
duplicate report under paragraphs (a) or
‘c) of this section.

(e) All other licensees who make
reports under paragraphs (a) or (c) of
this section shall. within 30 days after
learning of the overexposure or
excessive level or concentration, make a
report in writing to the U.S. Nuclear
Regulatory Commission, Document
Control Desk, Washington, D.C. 20558,
with a copy to the appropriate NRC
Regional Office listed in Appendix D of
this part.

48 FR 338

§20.406 [Reserved)

IF Raas27

"

Each person described in § 20.408 of

this part shall, within the first quarter of
» each calendar year, submit to the
& Director, Officz of Nuclear Regulatory
& Research, '1.5. Nuclear Regulatory
o Commission, Washington, DC 20555, the
¥ reports specified in paragraphs (a) and
(b} of this section, covering the
preceding calendar year.’

P&m Personnel monitoring reports.

—

F (a) A report of either (1) the total
number ¢f individuals for whom per-
sonnel menitoring was required under
§ 20.202(a) or § 34.33(a) of this chapter
during the calendar year; or (2) the
total number of individuals fer whom
personnel monitoring was provided
during the calendar year: Provided,
however, That such total includes at
least the number of individuals re-
quired Lo be reported under paragraph
(a)1) of this section. The report shall
indicate whether it is submitted in ac-
tordarce with paragraph (axl) or
(aX2) of this section. If personnel
monitoring was not required to be pro-
vided to any individual by the licensee
under §§ 20 202¢a) or 34.33(a) of this
chapter during the calendar year, the
licensee shall submit a negative report
indicating that such personnel moni-
toring was not required.

(b) A statistical summary report of
the personne! monitoring .nformation
recorded by the licensee for individ-
uals for whom personnel monitoring
was either required or provided, as de-
scribed in paragraph (a) of this sec-
tion, indicating the number of individ-
uals whose total whole body exposure
recorded during the previous calendar

) FRa

' A licensee whose license expires or terminates
prior to. or on the last day of the calendar year.
siveil eubmit reports at the expiration or termination
of the iicense. covening that part of 'he year during
which the license was in effect

year was in each of the following esti-
mated exposuie ranges:

Esumaies whole ooy CruOsUe range
(rerms)

No measuatie exposure ot -
Measurabie exposure ess thae 0 )
0110028 N S
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SIOLTe (ANgEs SNAl De reponed w the Ngher range

The low exposure range data are re-
quired in order to obtain better infor-
mation about the exposures actually
recorded. This section does not require
improved measurements.

320408 Reports of personne! monitoring
on termination of employment or
work.

(a) This section applies to each
person licensed by the Commission to:
(1) Operate a nuclear reactor de
signed to produce electrical or heat
energy pursuant to §50.21(b) or
§ 50.22 of this chapter or a testing fa-
cility as defined in §50.2(r) of this

chapter;

(2) Possess or use byproduct materi-
al for purposes of radiography pursu-
L ant to Parts 30 and 34 of this chapter;

™ (3) Possess or use at any one time,
for purposes of fuel processirg, fabri.
cating, or reprocessing, special nuclear
material in a quantity exceeding 5,000
Jrams of contained uranium-235, ura-
nium-233, or plutonium or any combi-
nation thereof pursuant to Part 70 of
this chapter;

(4) Possess high-level radioactive
waste at a geologic repository oper-
ations area pursuant to Part 60 of this
chapter; or

(5) Possess spent fuel in an inde.
pendent spent: fuel storage installation
(ISFSI) pursuant to Part 72 of this
E chapter: or

(6) Possess or use st any one tirne,
for processing or manufacturing for
distribution pursuant to Parts 30, 32,
or 33 of this Chapter. byproduct mate-
rial in quantities exceeding any one of
the following quantities:

S FRIIIN

46 FRSS
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(7) Receive radioactive waste from
other persons for disyosal under Part 81
of this chaoter.

'_‘I FR 5’04“

(b) When an individual terminates
employment with a licensee described in
paragraph (a) of this section, or an
" dividual assigned to work in such a
ucensee's facility. but not employed by
the licensee, completes the work
assignment in the licensee's facility, the
licensee shall furnish to the Director,
Office of Nuclear Regulatory Research,
U.S. Nuclear Regulatory Commission,
Washingtoa, DC 20555, a report of the
individual's exposures to radiation and
radioactive material, incurred during the
period of employment or work
assignment in the licens=e's facility,
containing information recorded by the
licensee pursuant to §§ 20.401(a) and
20.108. Such report shall be furnished
within 30 days after the exposure of the
'ndividuel has been determined by the
licensee or 90 days after the date of
termination of employment or work
assignment. whichever is earlier.

49 FR 2451

£20.408 Notifications and reports to indi-
viduals.

(a) Requirements for notifications

~ and reports to individuals of ex»asure

to radiation or radioactive material ars
specified in § 19.13 of this chapter.

(b) When a licensee is required pur-
suant to §§ 20.405 or 20.408 to report
(0 the Commission any exposure of an
individual to radiation or radioactive
material, the licensee shall also notify
the individual. Such notice shall be
transmitted at a time not later than
the transmittal to the Commissinn.
and shall comply with the provisions
of § 19.13(a) of this chapter.

r EXCEPTIONS AND ADDITIONAL
REQUIREMENTS
§2u.501 Applications for exemptions.

The Commission may, upon applica-
tion by any licensee or upon its own

7?5 FR 1091

Initiative, grant such exemptions from
the requirements of the regulations in
this part as it determines are author-
ized by law and will not result in
undue hazard to life or property.

§20.502 Additional requirements.

The Commission may, by rule, regu-
lation, or order, impose upon 2ny li-
censee such requirements, in addition
to Lthose established in the regulations
in this part, as it deems appropriate or
necessary to protect health or to mini-
mize danger to life or property.

i ENFORCEMENT

§20.601 Violations.

An injunction or other court order
may be obtained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title II of the Energy Reorganization
Act of 1974, or any regulation or order

40 FRB2 14

issued thereunder. A court order may
be obtained for the payment cf a civil
penalty imposed pursuant to section
234 of the Act for violation of section
53, 57, 62, 63, 81, 82, 101, 103, 104, 107,
or 109 of the Act, or section 206 of the
Energy Reorganization Act of 1974, or
any rule, regulation. or order issued
thereunder, or any term. condition, or
limitation of any license issued there-
under, or for any violation for which a
license may be revoked under section
186 of the Act. Any person who will-
fully violates any provision of the Act
or any regulation or order issued
thereunder may be guilty of a crime
and. upon conviction, may be punished
by fine or imprisonment or both, as
provided by law.

-

[Note removed 49 FR 19623

January 31, 1985 (reset)
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APPENDIX B—CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BacxkGrROunD—Continued
{See soies 81 end of appenda )
] h isotope Table | Tabie U
> Element (a1omc numbeer) e Col 2— - Col 2—
s C:o',: Waler c:c:m:o. Water
= (G’ i (uCarmity
[+ 4
W Any singie radonuckde no! ksled sbove Ixw* o x10" 1x10°. Ixwg e
© wih gecay mode ciner than aiphs
N emason of spontanecus ksson and
' with 130.Cachve hatl-ke grealer than
2 hours
Any single radonuchkde not  ksled ExW " ax0’ 2xW " Ixw
AbOve which decays by aiphs enus-
20N O SPONtAneous Lis3on
*Sqnite 5], lnschitie " 8 semisphencal inhrrle Cloud of arbome matenal

TR means Ihal values gven are for

¥ s known that S¢ B0, 1 129 (1 125 1 126 1 137, wbie ¥ only). Pn 210 Ra
226 R 228 Cm 248 ana C1 254 are nol present S IR ST
- Ws xnown that (1 129 table Il only). Ra 226 and Ra 228 are nol present
o "5 known Ihat sipha-emnens and S« 80, 1 128, P 210, Ac 227, Ra 228
w Pa 230 Pu 241 and Bk 249 are not present . g Ixw*
@
Lt 4 s hnown inat Sipha-emniers and Pb 210, Ac 227, Ra 228, and Py 241
S| we not present O DRSS— . Lol ] T
s known INal aipha-emitiers and Ac 227 are not present . e IAWOTM ol SHWFWR e
P 1 & wnown that Ac 227, Th 230, Pa 231, Pu 238, Pu 239, Pu 240, Py 242,
Pu 244 Cm 248 C1 248 and C1 251 are not present IxW" =y LF 2 gl d S
)
o e
Q¢ 1 a muwe of radonuchdes ol and #s daughiens n ore Gust pror 10 separ of the
rom the ore the valves specihed Delow may be used 1or and ds daug! heough radwm-226. nsiead of those rom
gwwawn\zc)m
9.

90,
i

These (800N CONCENHALONS &€ BPPIOP o pe om 1adon-222 combwied with As shon-ived daughiers s For R
Anernatively. the value n Table | may be replaced by one thwd (%) * level (A “working level” & Oefined as any g.‘,wm“‘",”‘“m"'":.‘“'u‘hc" Y aX10° ' uCumi gross miphe actway: or 5x 10" WCuimi natrsl A i
comtanaton of shon hved radon 222 daughiers. polonu:m- 218, lead- 214, m:‘u ;no mu. " one WMer of aw, ~ 5. 50 Sinsass ot Satie de| ;l m‘o -
without d 10 the ee Of equibrum. that will resull i the ulvmale emusson of 131 V of slpha paricle snergy ) a . =3%10" " LC/mi gross sipha -
3 Tre rwﬁ.m m‘:’u.m-owwmm(h.;da'-umw" The Wmat on racon 222 CONCENELONS N uf’ab‘muuuudm achwity. 2x10 mwu“.;m
8 resincled areas Mav be Cased on an annual averane g
.
o
-buw-.m.wnoluznu-zuwu-usnuwmmunm‘wnnm rsfumdum.a'm bDe consderad as not present w8 mode o he b0
E-mqh!or--cmnuo'udasuItuNnS,Nmmm'ﬂnh.‘o-mm-.‘YwhAIGI hg! - 3 mumvmnnmﬁunmmmbm“.&anfd’l’
per cubic meter ol an average 'ammtm,ywmumnmmmmmmdw s = B (MPC) does not exceed Yie, 1o C./MPC,31/10) and (D) the sum of such ralos for sl the
(.3 40 how workweeh Shall no! exceed B<10 ' SA LCite/mi whers SA 8 the speciic actvty of the wanwm whaled o COwdered as nol present i the Mature Goes NOt exceed Y% Lo
Concentanon value for Tadle It s 0007 millgrams wanum per Cubic meter of ax The specitic actvily for natwal wanum i W (CUMPC, + G/ MPCy . 4+ 5 %)
67710 cunes per gram U The specitc actwity for oiher maures of U-238. U-235 and U-234, # not known, shall be " " )
SALJ6 10 ' cunes/gram U - ©
SA.(04-03BE-OO0JEN10* E 072 =
wheie £ 5 the percentage by weight of U-235 expressed s percent APPENDIX C
NoTe N 8%y Case where Ihere 5 8 muure o Bv OF waler Of More than one radwonuchde. the | values
"-lms Appendi Should be Gelermined as tohows " o pup— Materai
VI ihe waenity and concentraton of each radonuckde n the maure are known. the values $hould De dernved
¢ follows Determne 101 each radionuchde i Ihe Mirture. the 1alo Detween the Quaniity present i Ihe mutae ang the bt IS
@ Oerwise esiatished n Appenda B lor the specific radonuChde when not n 8 Mudure The sum of such rabos for el the et
“ '.(E-O"utl@.l i the Mulure may not né.ooa M e, unty) Antimony 124
w Erambip il radonuchaes A B and C are present i concenttabons C,. Cy and C,. and  the apphcabie MPC' MPC Antimony 125
O 8ngd MPC, and MPC, respectvely. then the concenvatons shell b.c:mod % tha! he following moho:-';. exsis Arsenic- 73
(C/MPC ) < iC, 'MPC,) « (C/MPC ) 31 Arserc 74
S . ouner ihe WGentty of the conceniration of Arsanc 76
3 s b m:mmnnmc-mmnmmumg :uww";
a & for purposes of Tabie | Col 1—6x 10" * % Bawminy
ry & For purposes of Table | Col 24«10 ' <
¢ For purposes of Tabie i Col 12 10" 5 Bowmr
a_. @ For purposes ¢ Table Il Col 23 x 10 * T Bamun2vwo
e Bromne 82
r‘aumoum(onawmwmwo-mmn Sponding values speciied below may be used m beu of those — Caomum 108
« Wpecihed i paragraph 2 above Caorwum 115m
T & e denily Of each radonuchde i the Madure s KNOwn bul the conceniralon of One oF more of the radONUChdes N Cagmwum-115
= 1he minure 15 N0t KNOWN the CONCEN/ELON kmit 10r the mudure s the hmit specihed n Appendx B 1or the radonuchde n the Calcum-«$
@ ™€ Naving ihe lowes! CONCentraton ki, of Caicwum 47
U b M Ine Wenuty of each radonuchoe n the midture % NOL kNOown, Dul i 1§ known that cenan radionuchdes specihed n Carton 14
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PART 20 ¢ STANDARDS FOR PROTECTION AGAINST RADIATION
-l APPENDIX C—Continued I APPENDIX C—Continued
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,.‘, Norz: For purposes of §20.303, where
0 | there is involved a combination of isotopes
¢ . in known amounts, the limit for the combi-

' ¥ nation should be derived as follows: Deter.

% = mine, for each isctope in the combination.
1 ¢ the ratio between the quantity present in
voc &« the combination and the limit otherwise es-
10 £ tablished for the specific isctope when not

0 in combination. The sum of such ratios for

:: all the isotopes In the combination may not

wo| exceed 1" (Le., “unity").
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UNITE‘TATES NUCLEAR REGULATORY, MMISSION

RULES and REGULATION

TITLE 10. CHAPTER 1, CODE OF FEDERAL REGUIATIONS — ENERGY

PART

RULES OF GENERAL APPLICABILITY TO DOMESTIC
LICENSING OF BYPRODUCT MATERIAL » »

30

GENERAL PROVISIONS

ENFORCEMENT

30.61 Modification and revocation of licenses.

Sec. 30.62 Right to cause the withholding or recall
30.1 Purpose and scope. of byproduct material.
30.2 Resolution of conflict. 30.63 Violations
30.3  Activities requiring license, SCHEDULES
30.4 Definitions. 30.70 Schedule A—-Exempt concentrations.
30.5 Interpretations. 30.71 Schedule B
X \ ions. r M . i , 82 L L !
> 308 information Conection T —— uASm. 935, “s:c 23‘9:14. g;e.x' ::.zer:g:d.m
OMB sppeovel. sec. 234, 83 Stat. 444, as amended (42 U.S.C
EXEMPTIONS

2111, 2112, 2201. 2232, 2236, 2282); secs. 201,
as smended. 202, 206. 88 Stat. 1242 as
amended. 1244. 1246 (42 U.S.C. 5841. 5842
5840).

Section 30.7 also issued under Pub. L. 95-
601. sec. 10. 92 Stat. 2951 (42 US.C. 5851).
Section 30.34(b) also issued under sec. 184. 68
Stat. 954, as amended (42 U.S.C. 2234)
Section 30.61 slso issued under sec. 187. 68
Stat. 955 (42 U.S.C. 2237).

For purposes of sec. 223. 68 Stat. 958, as
amended (42 U.S.C. 2273) §§ 30.3. 30.34(b)
and (c). 30.41 (a) and (c) and 30.53 are issued
under sec. 16ib. 68 Stat. 948. as amended (42
U.S.C. 2201(b}); and §§ 30.38, 30.51. 30.52,
30.55 and 30.56(b) and (c) are issued under
sec. 1610. 88 Stal. 950, as amended (42 U.S.C.
2201(0)).

§ 30.1 Purpose and Scope.
This part prescribes rules applicable to
all persons in the United States governing
» domestic licensing of byproduct ma-

30.11 Specific exemptions.

30.12 Persons using byproduct material under
certain Devartment of Energy and
Nuclear Regulatory Commission
contracts.

30.13 Carriers.

30.14 Exempt concentrations.

30.15 Certain items contairing byproduct ma-
terial.

30.16 Resins containing scandium-46 and
designed for sand-consolidation in oil
wells.

30.18 Exempt quantities.

30.19 Self-luminous products containing
tritium, krypton-85, or promethium-
147

30.20 Gas and aerosol detectors containing
byproduct material.

(O S—48 FR 39036

LICENSES

30.31 Types of licenses.

30.32 Applications for specific licenses.

30.33 General requirements for issuance of
specific licenses.

30.34 Terms and conditions of licenses.

1954, as amended (68 Stat. 919), and
under Title II of the Energy Reorganiza-
Qtion Act of 1974 (88 Stat. 1242), and
30.36 Expiration of licenses. . exemptions from the domestic li-
30.37 Applications for renewal of licenses. censing requirements permitted by
30.38 Applications for amendment of licenses. section 81 of the Act.

30.39 Commission action on applications to

renew or amend.

§ 30.2 Resolution of conflict.
30.41 Transfer of byproduct material.

!, The requirements of this part are in
Zaddition to, and not in substitution for,
“other requirements of this chapter. In any

RECORDS, INSPECTIONS, TESTS,
PROCEDURES, AND REPORTS*

30.51 Records.
30.52 Inspections.
30.53 Tests.

30.55 Tritium reports.

30.56 Waell-logging operations using
sealed sources

specific requirement governs.

§ten‘d under the Atomic Energy Act of »

.fconﬂict between the requirements in this @
part and a specific requirement in another 3 A
part of the regulations in this chapter, the ¢ used in the regulations in this part and

'S
- Parts 31-3§
L are not specifically defined in this part;

30.3 Activities requiring license.

Except for persons exempt as provided

in this part and Part 150 of this chapter,
| no person shall manufacture, produce,
= transfer, receive, acquire, own, possess, or
© use, byproduct material except as
T authorized in a specific or general license
= issued pursuant to the regulations in this

chapter.
§ 30.4 Definitions.
As used in this part and Parts 31-3¢

E ~f this chapter:
% (a) “Act” means the Atomic Energy
o Act of 1954, (68 Stat. 919) including
“
-

any amendments thereto;

(a-1) “Department”and "“Lepartment
of Energy” means the Department of
Energy established by the Department of
Energy Organization Act (Pub. L. 95-91,
91 Stat. 565, 42 U.S.C. 7101 et seq.) to the
extent that the Department, or its duly
authorized representatives, exercises
functions formerly vested in the U.S.
> Atomic En2rgy Commission, its
2 Chairman, members, officers and
~ components and transferred to the U.S.
Energy Research and Development
Administration and to the Administrator
< thereof pursuant to sections 104 (b), (c)
and (d) of the Energy Reorganization
Act of 1974 (Pub. L. 93438, 88 Stat. 1233
at 1237, 42 U.S.C. 5814) and
retransferred to the Secretary of Energy
pursuant to section 301(a) of the
Department of Energy Organization Act
(Pub. L. 95-91, 91 Stat. 565 at 577-578, 42
U.S.C. 7151).

-

(b) Terms defined in section 11 of the
t shall have the same meaning when

to the extent such terms

Mav 31 1984



PART X e RULE‘ GENERAL APPLICABILITY TOQMESTIC LICENSING--

(q) ‘*Research and development”
means (1) theoretical analysis, explora-
tion, or experimentation; or (2) the
extension of investigative findings and
theories of a scientific or technical nature
into practical application for experi-
mental and demonstration purposes,

(c) “Agreement State” means any| the Energy Reorganization Act of 1974
state with which the Atomic Energy| (88 Stat. 1244)° any State or any
Commission or the Nuclear Regulatorye Political subdivision of or any political

& Commission has entered into an effective= entity within a State, any foreign govern-
; agreement under subsection 274b. of theg ment or nation or any political subdivi-
Act. “Non-Agreement State” means anye Sion of any such government or nation, or 2

other State;
e

F' (d) “Byproduct material” meaus any
radioactive material (except special
nuclear material) yielded in or made
radioactive by exposure to the radiation
incident to the process of producing or
utilizing special nuclear material;

(e) “Commission” means the Nuclear
Regulatory Commission and its duly
authorized representatives;

(f) “Curie” means that amocunt of

executive department,
independent establishment, corporaticn,
wholly or partly owned by the United
States of America which is an instrumen-
tality of the United States, or any board,
bureau, division, service, office, officer,
authority, administration, or other es
tablishment in the executive branch of
the Government;

(h) “Human use” means the internal
or external administration of byproduct
material, or the radiation therefrom, to
human beings;

E. (i) “License” except where otherwise b=-"2di08T2PhY;
> Specifisd means a license for byproduct g

o Material issued pursuant to the reuld §oyamination of the structure of materials
“ tions in this part and Parts 31-35 of this §

‘_chapter;

(i)(1) “Microcurie” means that

« 2mount of radioactive material which

+ disintegrates at the rate of 37 thousand
atoms per second;

(2) “Millicurie” means that amcunt of

radioactive material which disintegrates at

the rate of 37 million atoms per second;

(k) “Person” means (1) any indi-
vidual, corporation, partnership, firm,
Rssociation, trust, estare, public or private

» institution, group, Government agency
= other than the Commission or the
Department  , except that the Depart-
mens shall be considered a person
< Within the meaning of the regulations in
this part to the extent that its facilities
and activities are subject to the licensing
and related regulatory authority of the
Commission pursuant to section 202 of

SFR14

August 31, 1984 (reset)

7 other entity; and (2) any legal successor, =

radioactive material which disintegrates at!
the rate of 37 billion atoms per ucond.*: chapter;
(g) “Government agency” means any“

commission, ®

including the experimental producticn
;'p"".mfﬁ"' agent, or agency of the? and testing of models, devices, equip-
o OTOg0IRE; ment, materials and processes, ‘‘Research
and development” as used in this part and
Parts 31-35 does not include the internal
or external administration of byproduct
material, or the radiation therefrom, to
human beings; -
— (r) “Sealed source” means any by-
product material that is encased in a
capsule designed to prevent leakage or
escape of the byproduct material;
(s) “Source material” means source

(n) “Radiographer” means any in di- & material as defined in the regulations

) : g contained in Part 40 of this chapter;
vidual who pgrforms or who, in atten- (t) “Special nuclear material” means
[ dance at the site ::'" the sealed ”“.L“ special nuclear material as defined in the
OF tources are being used, personally | oo\ rions contained in Part 70 of this
supervises radiographic operations and chapter:
who is responsible to the licensee for

_ v ' 4 (u) “United States”, when used in a
assuring compliance with the require-| geographical sense. includes Puerto Rico

ments of the Commission’s regulations# and all territories and possessions of the
and the conditions of the license; = United States:

(o) “Radiographer’s assistant” mem; (v) “Utilization facility” means a

r (1) “Physician” means an individual
licensed by a State or territory of the
United States, the District of Columbia or
the Commonwealth of Puerto Rico to
dispense drugs in the practice of
medicine;

(m) *‘Production facility” means
production facility as defined in the
regulations contained in Part 50 of this 8

any individual who, under the personal * utilization facility as defined in the
gsupervision of a radiographer, usesy regulations contained in Part 50 of this
Zradiographic exposure devices, sealed |_chapter;

=source: or related handling tools, or (w) “Commencement of construc-
Sradiation survey instruments in |tion” means any clearing of land, excava-
tion, or other substantial action that
would adversely affect the natural
environment of a site but does not

. @include changes desirable for the
: ing @
nondestructive methods, “m‘z‘n'{;temponry use of the land for public

sealed sources of byproduct materials; Erecreational uses, necessary borings to

*The Department facilities and sctivities d€termine site characteristics or other
identified in section 202 are: preconstniction monitoring to establish
(1) Demonstration Liquid Metal Fast | background information related to the

Breeder reactors when opersted as part of the | oipapility of 3 site or to the protection of
DUSGE uon SO of Sh SR SHIP | b oiioiod vibens

system, or when operated !n any other manne .
for the purpose of demonstrating the suitsbility®s (X) “Lrretrievable well-logging source”
for commercial spplication of such a resctor. 3 means any sealed source containing

(3) Other demonstration nuclear reactors, 5 licensed material that is pulled off or not
$xcept those in existence on January 19, 1975, = connected to the wireline that suspends
when operated ax part of the power generation u the source in the well and for which all
facilities 7 an electric utility system, or whes 4 reasonable effort at recovery has been
operats. sny other manner for the purposs ¥ expended.
of demonsuating the suitability for commercial P
spplication of such a reactor. 30.5 Interpretations.

(3) Facilities used primarily for the receipt Except as specifically suthorized by

and storage of high-level radioactive wastes : : . 5 =
resuiting from Lcsnsed setivitios. ~the Commission in writing, no interpreta

(4) Retrievable Surface Storage Facilities Stion of the meaning of the regulations in
end other facilities suthorized for the express I this part and Parts 31-35 by any officer
purposs of subsequent long-term storage of gor employee of the Commission other
high-level radioactive waste generated by the "ypor o Grivren interpretation hy the

", Department, which are not used for, or are - .
p;n of, research and development activities. ‘?“'_“1 Counsel will be "_co'm"d to be
binding upon the Commission.

(p) ‘*Radiography’ nmeans the

~

‘ :

e

&®
®



§30.6 §30.7(c)
PART 30 @ RULES OF GENERAL APPLICABILITY TO DOMESTIC LICENSING -
[~
Communications. Connecticut, Del , Maine, 2 V,Material Radiation Protection
§ 'z.’.un]e'. otherwise .p.cm.d or Mu“Chuc:.tu. h’::v”]:my, - Secﬂ:n. 1:” M‘ﬂ"um. Suite 210,
covered under the regiona! licens Pennsylvania, and Vermont. All & Walnut Creek, Cali’ornia 94506
program as provided in paragraph (b) of Inquiries, communications, and .

-

49 FR 19630

this section, any communication or
report concerning the regulations in
Parts 30 through 35 of this chapter and
any application filed under these

Commissi .n, Washington, D.C. 20555,

(2) By delivery in person to the
Commission’s offices to the Director,
Office of Nuclear Materiul Safety and
Safeguards at:

(1) 1717 H Street, N.W., Washington,
DC.or

(ii) 7915 Eastern Avenue, Willste
Building, Silver Spring, Maryland.

[ (b) The Commission has delegated to

the five Regicnal Administrators
licensing authority for selected parts of
its decentralized licensing program for
nuclear materials as described in
paragraph (b)(1) of this section. Any
communication, report, or application

46 FR 16030

9FR 47823

a4
4

applications for a new license or an
amendment or renewal of an existing
license specified in paragraph (b)(1) of
this section must be sent to: U.S.

Federal facilities. the regional licensing
program involves the following Region Ul
non-Agreement States and territories;
Virginia, West Virginia. Puerto Rico, and
the Virgin Islands. All inquiries
communications. and applications for a
new license or an amendment or
renewal of an existing license specified
in paragraph (b)(1) of this section must
be sent to U'S. Nuclear Regulatory
Commission, Region II, Matenal
Radiation Protection Section, 101
Marietta Street, NV e 2900, Atlanta

|_Georgia 30323.
[~ (iii) Region III. With the exception of

Federal facilities, the regional licensing
program involves the following Region

rl 30.7 Employee protection.

’ : : Discrimination by a Commission
ulat be submitted to the Nuclear Regulatory Commission, Region (a) : sion
3 g:uu;ilnos?:nm:lyfoll::n:m L Nuclear Material Section B, 831 Park gm“'”' an applicant for a C&x:mmmn
(1) By mail addressed to: Director, Avenue, King of Prussia, Pennsylvania o;’:“a' ors f;‘::’h,':::: .°." :‘. 'l'i‘:;:"’
z Office of Nuclear Material Safety and 19408 v mtmnn ampioyee for m‘;g. in
o Safeguards, U.S. Nuclear Regulstory > ii) Region Il. With the exception of certain protected activities is prohubited.

Discrimination includes discharge and
other actions that relate to
compensation, terms, conditions, and
privileges of employment. The protected
activities are established in section 210
of the Energy Reorganization Act of
1974, as amended. and in general are
related to the administration or
enforcement of a requirement imposed
under the Atomic Energy Act or the
Energy Reorganization Act.

(1) The protected activities include but
are not limited to—

(i) Providing the Commission
information about possible violations of
requirements imposed under either of
the above statutes;

covered under this licensing program ' " : i
e whmted ek | BronAprenenSute st | () Koo he Comienon
paragraph (b}(2) of this section. Indiana, lowa. Michigan, Minnesota, @ employer for the administration or

(1) The delegated licensing program Missouri, Ohio, and Wiscansin. All $ enforcement of these requirements; or
includes authority to issue, renew, inquiries, communications, and « (iii) Testifying in any Commission
amend, cancel, modify, suspend. or applications for a new license oran € proceeding,
revoke licenses for nuclear materials amendment or renewal of an existing 5

issued pursuant to 10 CFR Parts 30
through 35, 40, and 70 to all persons
(except Federa! egencies) for academic,
medical, and industrial uses, with the
following exceptions:

(i) Activities in the fuel cycle and
special nuclear material in quantities
suificient to constitute a critical mass in
any room or area. This exception does
not apply to license modifications
relating to termination of special nuclear
matenial licenses that authorize
possession of larger quantities when the
case is referred for action from NRC's
headquarters to the Regional
Administrstors.

(if) Health and safety design review of
sealed sources and devices, and
approval, for licensing purposes, of
sealed sources and devices.

(iii) Processing of source material for

T——TE

49 FR 19630

r——.,lG FR 16030

license specified in paragraph (b)(1) of
this section must be sent to: U.S.
Nuclear Regulatory Commission, Region
Il Material Licensing Section, 799
Roosevelt Road, Glen Ellyn, llinois
80137,

(iv) Region IV. With the exception of
Federal facilities, the regional licensing
program involves the following Region
IV non-Agreemen* States: Montana,
Oklahoma, South Dakots, and
Wyoming. All inquiries,
communications, and applications for a
new license or an amendment or
renewal of an existing license specified
in paragraph (b)(1) of this section must
be sent to: U.S. Nuclear Regulatory
Commission, Region IV, Material
Radiation Protection Section, 811 Ryan
Plaza Drive, Suite 1000, Arlington, Texas
76011.

(2) These activities are protected even
if no formal p.oceeding is actuaily
initiated as a result of the employee
assistance or participation.

(3) This section has no application to
any employee alleging discrimination
prohibited by this section who, acting
without direction from his or her
employer (or the employer's agent),
deliberately causes a violation of any
requirement of the Energy
Reorganization Act of 1074, as amended.
or the Atomic Energy Act of 1954, as
amended.

{(b) Any employee who believes that
he or she has been discharged or
otherwise discriminated against by any
person for engaging ia the protected
activities specified in paragraph (a)(1) of
this section may seek a remedy for the
discharge or discrimination through an
administrative p ing ia the

extraction of metallic compounds - Depl_mnent_ of Labor. The
i i i P administrative proceeding must be
g::l(:m gﬁ:‘m N?:t?iuu:t etc.). (v) Region V. With the exception of initiated withinpso days after an alleged
(iv) Distribution of products Federal facilities, the regional licensing violation occurs by filing a complaint
containing radioactive matenal to 3 program involves the following Region V alleging the violation with the
ns t nt to 10 CFR 2 non-Agreement States and a territory: Department of Labor, Employment
g{?{’ '&:,;“:";ﬁ:" - = Alaske, Hawail, and Guam. All Standards Administration. Wage and
- - ' « Inquiries, communications, and Hour Division. The Department of Labor
; . . 3 applications for a new license or an may order reinstatement , back pay, and
S (2) Submissions. (i) Regzion I. With the amendment or renewal of an existing compensatory damages.
2 exception of Federal facilities, the license specified in paragraph (b)(1) of (c] A violation of paragraph (2] of this
z regional licensing program involves the this section must be sent to: U.S. section by a Commission licensee, an
% following Region | non-Agreement Nuclear Regulatory Commission, Region appiicant for 8 Commission license, or a
7 States end the District of Coiumbia: contractor or subcontractor of a

30-3
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§30.7(d)

Commission licensee or spplicant may
be grounds for—

(1) Denial, revocation, or suspension
d(%.lmpoo tion of a civil penalty

i a on tie
licensee or applicant.

(3) Other enforcement action.

(d) Actions taken by an employer, or
others, which adversely affect an
employee may be predicated upon
nondiscriminatory grounds. The
prohibition applies when the adverse
action occurs use the employee has
engaged in protected activities. An
employee's engagement in protected
activities does not automatically render
him or her inmune from discharge or
discipline for legitimate reasons or from
adverse action ted by
nonprohibited considerations.

(e) Each licensee and each applicant
shall post Form NRC-3, “Notice to
Employees.” on its premises. Posting
muat be at locations sufficient to permit
employees protected by this section tc

obomneoryouthmthhn
their place of work. Premises must be
posted not later than 30 days after an
application is docketed and remain
c:oud while the application is pending

fore the Commission, during the term
of the license. and for 30 daye following
license termination.

of Form NRC-3 be

&Wmmmmhh —
Administrator of the sppropriate U.S. Nuciear
Regulatory Commission Office

47 FR 30452

(f) The general licenses provided in
Parts 31 and 35 of this chapter are
exempt from paragraph (e) of this
h_nt:tum. ’

[§308 information codection
regquirements: OMB approval

(a) The Nuclear Regulatory
Commission kas submitted the
information collection requirements
contained in this part to the Office of
Management and Budget (OMB) for
approval as required by the Paperwork
Reduction Act of 1980 (44 (U.S.C. 3501 et
seq). OMB has approved the information
collection requirements contained in this
part under control number 3150-0017.

(b) The approved information
collection requirements contained in this
part appear in §§ 30.15, 30 19, 30.20,
30.32, 30.34, 30.368, 30.37, 30.38, 30.51,
30.58, and 30.58.

(c) This pa-t contains information
collection requirements in addition to
those approved under the control
number specified in paragraph (a) of this
section. These information collection
requirements and the control numbers
under which they are approved are as
follows:

49 FR 195623

January 31, 1985 (reset)

PART 0 o R&S OF GENERAL APFLICABILITY T&OMEST!C LICENSING -

(1) In §§ 30.32, 30.37, and 30.38, Form
NRC-3131 is approved under control
number 3150-0042.

(2) In §§ 30.32, 30.37, and 30.38, Form
NRC-313T is approved under control
number 3150-0081.

2 (3) In § 30.38, Form NRC-314 is

s (.lmw under control number 3150-

“

7 (4)1n §§ 30.37 and 30.38, Form NRC-
313M is approved under control number
3150-0041.

(5) In §§30.37 and 30.38, Form NRC-
313R is approved under control number
3150-0023.

304
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§30.11

ExEMrrions

'—l 30.11  Specific exemptions.

(a) The Commission may. upon ap-
plication of any in person or
upon its own (nitiative, grant such ex-
emptions from the requirements of
the regulations in this part and Parts
31 through 35 of this chapter as it de-
termines are authorized by law and
will not endanger life or property or
the common defense + 4 security and
are otherwise in the : It interest.

=
>
-
£
-
-

= gy

(B! [Deleted 45 Frgs:

(c) The DOE is exempt from the
requirements of this part to the extent
that its activities are subject to the
requirements of Part 60 of this chapter.

—1 r—-‘i Fﬂll!ll-" r

(d) Except as specificall J provided in
Part 81 of this chapter, ary licensee is
€xempt from the requirements of this
part to the extent that its activities are

subject to the requirements of Part 61 of
this chapter.

- rl? FRS44s

§30.12 Persons using byproduct material
under certain Department of Energy
and Nuclear Regulatory Commission
contracts.

Except to the extent that Depart-
ment facilities or activities of the
types subject to licensing pursuant to
section 202 of the Energy Reorganiza.
tion Act of 1974 are involved, any
prime contractor of the Department is
exempt from the fequirements for a li-
cense set forth in sections 81 and 82 of
the Act and from the regulations in
this part to the extent that such con-
tractor, under his prime contract with
the Department manufactures, pro-
duces, transfers, receives, acquires,
OwWns, possesses, or uses byproduct ma-
terial for: (a) The performance of
work for the Department at a United
States Government-owned or con-
trolled site, including the transporta-
tion of by-product material to or from
such site and the performance of con-
tract services during temporary inter-
ruptions of such transportation: (t) re-

45 FR 14199

PART 30 o RULEAF GENERAL APPLICABILITY TG gMEST!C LICENSING -

search in, or development, manufac-
ture, storage, testing or transportation
of, atomic weapons or components
thereof; or (¢) the use or operation of
nuclear reactors or other nuclear de-
vices in a United States Government.
owned vehicle or vessel. In addition to
the foregoing exemptions and subject
to the requirement for licensing of De-
partment facilities and activities pur-
suant to section 202 of the Energy Re-
organization Act of 1974. any prime
contractor or subcontractor of the De-
partment or the Commission |s
exempt from the requirements for a Ii.
cense set forth in sections 81 and 82 of
the Act and from the regulations in
thhpmtotheeztemmumh
prime contractor or subcontractor
manufacturers, produces, transfers, re.
ceives, acquires, owns, possesses, or
uses byproduct material under his
prime contract or subcontract when
the Commission determines that the
exemption of the prime contractor or
subcontractor is authorized by law;
and that, under the terms of the con-
tract or subcontract, there is adequate
assurance that the work thereunder
can be accomplished without undue
risk to the public health and safety.

45 FR14199

Fl 30.13 Carriers.
Common and contract carriers,
freight forwarders, warehousemen,

and the U.S. Postal Service are exempt
from the regulations in this part and
Parts 31 through 35 of this chapter
and the requirements for a license set
forth in section 81 of the Act to the
extent that they transport or store by-
product material in the regular course
of carriage for another or storage inci-
dent thereto.

43 FR 6915

§30.14 Exempt concentrations.

(a) Except as provided in paragraphs
(¢) and (d) of this section, any person
is exempt from the requirements for a
license set forth in section 81 of the
Act and from the regula..ons in this
part and Parts 31 through 35 of this
chapter to the extent that such person
receives, possesses, uses, transfers,
owns or acquires products or materials
containing byproduct material in con-
cenirations not In excess of those
listed in § 30.70.

TI

(b) This section shall not be deemed
to authorize the import of byproduct
material or products containing by-
product material.

8185

~30 FR

30-4a
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§30.15(a)

(¢) A manufacturer, processor, or
producer of a product or material in
an agreement State is exempt from
the requirements for a license set
forth in section 81 of the Act and from
the regulations in this part and Parts
31, 32, 33, and 34 of this chapter to the
extent that he transfers byproduct
material contained in a product or ma-
terial in concentrations not in excess
of those specified in § 30.70 and intro-
duced into the product or material by
a licensee holding a specific licrnse

by an Agreement State, the
Commissicn, er the Atomic Energy
Commission exp.essly authorizing
suca introduction. This exemption
does not apply tc the transfer of by-
prcduct materia! contained in any
food, beverage. cosmetic, drug, or
other commodity or product designed
for ingestion or inhalation by, or ap-
plication to, a human being.

43 FR 91

(d) No person may introduce byprod-
uct material into a product or material
knowing or having reason to believe
that it will be transferred to persons
exempt under this section or eguiva-
lent regulations of an Agreement
State, except in accordance with a li-
cense issued pursuant to § 32.11 of this
chapter or the general license pro-
vided in § 150.20 of this chapter.

30 FR 88

530.15 Certain itesns containing byprod-
uct material.

rll FR l’i!"j

(a) Except for persons who apply by-
preduct material to, or persons who in-
corporate byproduct material into. the
following products, or persoins ¥no ini-
tially transfer for sale or distribution
the following products containing by-
product material, any person is
exempt from the requirements for a li-
cense set forth in section 81 of the Act
and from the regulations in Parts 20
and 30 through 35 of this chapter to
the extent that such person receives,
possesses, uses, transfers, owns. or ac.
quires the following products:

’_—‘0) R b9l$_—-—|

January 31, 1985 (reset)
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F (2) Lock illuminstors containing not
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(5) Marine compasses containing no!r (10) Spark gap irradiators containing

r
! more than 750 millicuries of tritium gas
& and other marine navigational instru-

§ ments containing not more than 250
|_millicuries of tritium gas.

w
[~ (1) Timepieces or hands or dialsy (6) Thermostat dials and pointers’

containing not more than the fouo,,,m,,& contginin; not more than 25 millicuries
specified quantities of byproduct material g of tritium per thermostat.
and not ex ing the followi ified s

i S (7) [Deleted 34 FR 6651.)

levels of radiation: .
(i) 25 millicuries of tritium per time-| (8) Electron tubes: Provided, That
piece, each tube does not contain more than

(ii) 5 millicuries of tritium per hand, § 1€ of the following specified quantities

(iif) 15 millicuries of tritium per dial g O PYProduct material:
(bezels when used shall be considered asg () 150 millicuries of tritium per
part of the dial), ﬂmicl.'o\vave receiver protector tube or 10
(iv) 100 microcuries of promethium-| Millicuries of tritium per any other
147 per watch or 200 microcuries of L.tlectron tube;
promethium-147 per any other timepiece, [~
(v) 20 microcuries of promethium-
147 per watch hand or 40 microcuries of
promethium-147 per other timepiece
h‘nd? . I ) (vi) 30 microcuries of promethium-
(vi) 60 microcuries of promethium- 147:
147 per watch dial or 120 microcuries & 44 provided further, That the levels of
promethium-147 per other timepiece dialg .diation from each electron tube
(bezels when used shall be considered as containing byproduct material do not

part 9[ the dial), . exceed | millirad per hour at 1 centi-

(vi) The levels of radiation from| meter from any surface when measured
hands qd dials containing promethium- through 7 milligrams per square centi-
147 will not exceed, when measured meter of absorber.?
through S50 milligrams per square .
centimeter of absorber:

(a) For wrist watches, 0.1 millirad per
hour at 10 centimeters from any surface,

(b) For pocket watcnes, 0.1 millirad
per hour at | centimeter from any sur-
face,

(¢) For any other timepiece, 0.2 m:::l?g q‘::ntity oot forik in § 3071,
millirad per hour at 10 centimeters from 7" (ii) Each instrument contains no more
any surface. & than 10 exempt guantities. For putposes
& of this paragraph (a)(9). an instrument’s
o source(s) may contain either one type or
mere than 15 millicuries of tritum or not ¥ different types of radionuclides and an
more than 2 miilicuries of promethium- | individual exempt quantity may be
147 installed in automobile locks. The; composed of fractional parts of one or
ievels of radiation from eack lock l.mm of the exempt quantities in § 30.71.

(ii) 1 microcurie of cobalt-60;
(iii) S microcuries of nickel-63;
(iv) 30 microcuries of krypton-85;
(v) S microcuries of cesium-137;

-

(9) lonizing radiation :;nuurin. a
{nstruments containing, for purpcses
internal calibration or standardizaticn.
one or more sources of byproduct
material: Provided, Thau

(i) Each source contains no more than

B, ided that the sum of
lluminator containing promethium-147 ?:?:?:.l:m::‘::‘u not exceed unity.
wiil not exceed | millirad per hour at |

centimeter from any surface when
measured through 50 milligrams per &
square centimeter of absorber. - (2}(9). 0.05 microcurie of americium-241
(3) Balances of precision containings {g considered an exempt quantity under
not more than | millicurie of tritium per’ §30.71, Schedule B.
balance or not more than 0.5 millicurie of *_
tritum per balance part.
(4) Automobile shift quadrants
containing not more than 25 millicuries
of tritium.

(ili) For purposes of this paragraph

g —— s e

3For purposes of this subparagraph “elec-
tron tubes’’ include spark gap tubes, power
tubes, gas tubes including glow lamps, receiving
tubes, microwave tubes, indicator tubes, pickup
tubes, radiation detection tubes, and any other
completely sealed tube that is designed to
conduct or control electrical currents.

30-5

inot more than | microcurie of cobalt-60
o per spark gap irradiator for use in electri-
& cally ignited fuel oil burners having a
gt"uin; rate of at least 3 gallons per,
L(11.4 liters per hour).

(b) Any person who desires to apply
byproduct material to, or to incorporate
byproduct material into, the products
exempted in paragraph (a) of this section,
or who desires to initially transfer for
sale or distribution such products
containing byproduct material, should
apply for a specific license pursuant to
§ 32.14 of this chapter, which license
states that the product may be
distributed by the licensee to persons
exempt from the regulations pursuant to
paragraph (a) of this section.

§ 30.16 Resins containing scandium-46
and designed for sand-consolidation in
oil wells.

Any person is exempt from the re-
quirements for a license set forth in
section 81 of the Act and from the
regulations in Parts 20 and 30-35 of this
chapter to the extent that such person
receives, possesses, uses, transfers, owns,
or acquires synthetic plastic resins
:conuin‘m; scandium-46 which are
x designed for sand-consolidation in oil
= wells, and which have been mnnufac;'
¥ or initially transferred for sale or
bution, in accordance with a specific
license issued pursuant to § 32.17 of this
chapter or equivalent regulations of an
Agreement State. The exemption in this
section does not authorize the manu-
facture or initial transfer for sale or
distribution of any resins containing
scandium-46.

—

§ 30.18 Exempt quantities.

(a) Except as provided in paragraphs
(c) and (d) of this section, any person is’
exempt from the requirements for a
license set forth in section 81 of the Act
and from the regulations in Parts 30-34 of
X this chapter to the extent that such
% person receive:, possesses, uses, transfers,
owns, of acquires byproduct material in
individual quantities each *of which does
not exceed the applicable quantity set
forth in § 30.71, Schedule B.

o898
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(b) Any person who possesses by-

product material received or acquired
prior to September 25, 1971, under the

 general license then provided in § 31.4 of

this chapter is exempt from the require-
ments for a license set forth in section 81
of the Act and from the regulations in
Lhm 30-34 of this chapter to the extent

H
£

that such person possesses, uses, transfers,
or owns such byproduct material.

(¢) This section does not authorize for
purposes of commercial distribution the
production, packaging, repackaging, or
transfer of byproduct material, or the
incorporation of byproduct material into

bution.

(d) No person may, for purposes of
commercial distribution, transfer by-
product material in the individual
quantities set forth in § 30.71 Schedule
B, knowing or having reason to believe
that such quantities of byproduct ma-
terial will be transferred to persons
exempt under this section or equivalent
regulations of an Agreement State, except
d,in accordance with a license issued under

§ 32.18 of this chapter, which license
© states that the byproduct material may be
& transferred by the licensee to persons
< exempt under this section or the equiva-
"lent regulations of an Agreement State.

taining tritium, krypton-85, or pro-

methium-i47.

(a) Except for persons who manu-
facture, process, produce, or initially
transfer for sale or distribution self-
luminous products containing tritium,
krypton-85, or promethium-147, and
except as provided in paragraph (¢) of
this section, any person is exempt from
the requirements for a license set forth in
section 81 of the Act and from the
regulations in Parts 20 and 30-35 of this
chapter to ths extent that such person
receives, possesses, uses, fransfers, owns,
Or acquires tritium, krypton-85, or
promethium-147 in self-luminous
products manufactured, processed,
produced, or initially transferred in
accordance with a specific license issued
pursuant to § 32.22 of this chapter,
which license authorizes the initial
transfer of the product for use under this

ction,

&

August 31, 1984 (reset)

§ 30.19 Self-luminous products con-

(b) Any person who desires to manu-
facture, process, or produce self-luminous
products containing tritium, krypton-85,

»Or promethium-147, or to transfer such

gproducts for use pursuant to paragraph

=(a) of this section, should apply for a

:license pursuant to § 32.22 of this
chapter, which license states that the
product may be transferred by the
licensee to persons exempt from the
regulations pursuant to paragraph (a) of
this section or equivalent regulations of
an Agreement State.

-
(c) The exemption in paragraph (a) of E
this section does not apply to tritium, &

s . 2 [ 4
products intended for commercial distri-g Rypioads, or promethinm-147 wed in g

ré 30.20 Gas and aerosol detectors con-
taining byproduct material.

(a) Except for persons who manu-
facture, process, produce, or initially
transfer for sale or distribution gas and
aerosol detectors containing byproduct
material, any person is exempt from the
requirements for a license set forth in
section 81 of the Act and from the
regulations in Parts 20 and 30-35 of this
chapter to the extent that such person
receives, possesses, uses, transfers, owns,
@or acquires byproduct material in gas and
@aerosol detectors designed to protect life

Eot property from fires and airborne

ghazards, and manufactured, processed,B onapie

produced, or initially transferred in®
accordance with a specific license issued &
pursuant to § 32.26 of this chapter.8
which license authorizes the initial
transfer of the product for use under this
section.

(b) Any person who desires to manu-
facture, process. or produce gas and
aerosol detectors containing byprcduct
material, or to initially transfer such
products for use pursuant to paragraph
(a) of this section, should apply for a
license pursuant to § 32.26 of this
chapter, which license states that the
product may be initially transferred by
the licensee to persons exempi from the'
regulations pursuant to paragraph (a) of
this section or equivalent regulations of
an Agreement State.

LICENSES
§ 30.31 Types of licenses.

Licenses for byproduct material are of
w WO types: General and specific. Specific
= licenses are issued to named persons upon
z applications filed pursuant to the regula-

tions in this part and Parts 32-35.

¥ General licenses are effective without the
filing of applications with the Com-
mission or the issuance of* licensing
.documents to particular persons.

:auz Appiication for specific licenses.
(a) A person may file an application in

duplicate on NRC Form 313,

“Application for Material License.” in

accordance with the instructions in

§ 30.6 of this chapter. Information

contained in previous applications,

A , - “ siatements or filed with the
% products primarily for frivolous purposes ? Commission or Atomic En
or in toys or adornments. Commission may be incorporated by
reference, provided that the reference is
- clear and specific.

(b) The Commission may at any time
after the filing of the original application,
and before the expiration of the license,
require further siatements in order to
the Commission te determine
whether the application should be
granted or denied or whether a license,
should be modified or revoked.

(¢) Each application shall be signed by
the applicant or licensee or a person duly
authornized to act for and on his behalf.

—

(d) An application for license filed
pursuant to the regulations in this part
and Parts 32-35 will be considéred wulso
238 an application for licenses authoriz.ng
Sother activities for which licenses are
X required by the Act, provided that the
Z2pplication specifies the additional
activities for whjch licenses are requested
and complies with regulations of the
Commission as to *applicatioas for such
licenses.

.
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o exempted from Part 170 of this chapter,
= shall be
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grounds fer denial of a license to receive
and possess byproduct material in such
plant or facility. As used in this
paragraph the term “commencement of
construction” means any clearing of -

(e) Each application for a byproduct
material license, other than a license

accompanied by the fee

&. prescribed in § 170.31 of this chapter. land. excavation. or other substantial
8 No fee will be required to accompany an 3 action that would adversely affect the

application for renewal or amendment of @ €nVironment of a site. The term does not

. - - “mean site exploration, necessary roads
a license, except as provided in § 170.31 g, 0 ) exploraticn. borings to

of this chapter.
e

-

(f) An application for a license to
receive and possess byproduct material
for the conduct of any activity which the
Commission has determined pursuant to
Subpart A of Part 51 of this chapter will
significantly affect the quality of the
environment shall be filed at least 9
months prior to commencement of
construction of the plant or facility in
which the activity will be conducted and
shull be accompanied by any
Environmental Report required pursuant
0 to Subpart A of Part 51 of this chapter.

49 FR 9352

suance of specific licenses.

(a) An application for
license will be approved if:

authorized by the Act;

-§ 30.33 General requirements for b-T

a specific

(1) The application is for a purpose

determine foundation conditions, or
other preconstruction monitoring or
testing to establish background
information related to the suitability of
the site or the protection of
environmental values.

(b) Upon a determination that an

Act, and the regulations of the Com-
@mission, the Commission will issue a
especific license authorizing the possession
Zand use of byproduct material (Form
NRC-374, ‘‘Byproduct Material
License’").

-530 34 Terms and conditions of
licenses.

(a) Each license issued pursuant to the

43 FR 6915

application meets the requirements of the =

(d) Each license issued pursuant tc
the regulations in this part and Parts
31-35 shall be deemed to contain the
provisions set forth in section 183b.-d.,
inclusive, of the Act, whether or not
these provisions are expressly set forth in
the license.

(¢) The Commission may incorporate,
in any license issued pursuant to the
regulations in this part and Parts 31-35,
at the time of issuance, or thereafter by
appropriate rule, regulation or order, such
additional requirements and conditions
with respect to the licensee’s receipt,
possession, use and transfer of byproduct
material as it deems appropriate or
|_necessary in order to:

(1) Promote the common defense and
security;

(2) Protect health or to minimize
danger to life or property;

(3) Protect restricted data;

(4) Require such reports and the
: keeping of such records, and to provide

for such inspections of activities under
Lthe license as may be necessary or

"2}
@
=
o

appropnate to effectuate the purposes of
the Act and regulations thereunder.

‘ ment
® Pprotect health and minimize danger to
& life or property;

H (3) The applicant is qualified by

(2) The applicant’s proposed equip-
and facilities are adequate to

training and experience to use the ma-
terial for the purpose requested in such
manner as to protect health and minimize
*danger to life or property;

regulations in this part and the regula-
tions in Parts 31-35 shall be subject to A
all the provisions of the Act, now or 3
hereafter in effect, and to all valid rules, =
regulations and orders of the Com- &
mission. :
(b) No license issued or granted
pursuant to the regulations in this part
and Parts 31-35, nor any right under a
license shail be transferred, assigned or in
any manner disposed of, zither volun- p=

(f) (Reserved)

-

E (4) The applicant satisfies any special
& requirements contained in Parts 32-35;
= and

W —

) In the case of an application for @
license 1o receive and possess
bypruduct material for the conduct of
any activity which the Commission
dete~mines will significantly affect the
quality of the environment. the Director

% of Nuclear Matenal Safety and

= Safeguards or his designee, before

x commencement of construction of the

o Plant or facility in which the activity

= will be conducted. on the basis of
information filed and evaluations made
pursuant to Subpart A of Part 51 of this
chapter. has concluded, after weighing
the environmental. economic. technical.
and other benefits against
environmental costs and considering
available alternatives. that the action
called for 1s the issuance of the
proposed license, with any appropriate
conditions to protect environmental
values. Commencement of construction
prior to such conclusion shall be _

43 FR 6915

tarily
indirectly, through transfer of control of

information, find that the transfer is in
accordance with the provisions of the Act
and shal! give its consent in writing.

{c) Each person licensed ty the Com-
mission pursuant to the regulations in this
part and Parts 31-35 shall confine his
possession and use of the byproduct
material to the locations and purposes
authorized in ihe license. Except as other-
wise provided in the license, a license
issued pursuant to the regulations in this
part and Parts 31-35 ~ of this chapter shall

own, and possess, byproduct materal.
Preparation for shipment and transport of
byproduct matenal shall be in accordance
with the prowvisions of Fart 71 of this
chapter. ’

307
(next page is 30-7a)

or involuntarily. directly or2 -

-
-
L 2

-
carry with it the right to receive, acquire,

(g) Each licensee preparing
chnetium-99m radiopharmaceuticals
from molybdenum-99/technetium-29m

any licsnse to any person, unless the & generators shall test the generator
Commission shall, after securing full ., eluates for molybdenum-99

breakthrough in accordance with
§ 35.14(b)(4) (i) thru (iv).

b

§ 30.35 [Deleted 40 FR 8774.]

§30.36  Expiration and termination of
licenses.

(a) Except 23 provided in §30.37(b)
and paragraph (d)(3) of this section.
& each specific license expires at the end
& of the day. in the month and year stated
z in the license.
(b) Each licensee shall notify the
2 Commission immediately. in wnting
uncer §30.8. and request terrnation of
the license when the licensee decides to
terminate all actvities invoiving
matenals authorized under the license.
This notification and request for

March 30, 1984
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termination of the license must include
the reports and information specified in
paragraphs (d)(1) (iv) and (v) of this
section. The licensee is subject to the
provisions of paragraphs {d) and (e] of
this section. as applicable.

(c) No less than 30 days before the
expiration date specified in a specific
license, the licensee shall either—

(1) Submit an appiication for license
renewal uader §30.37: or

(2) Notify the Commission. in writing
under §30.6, if the licensee decides not
o renew the license.

(d){1) If a licensee does not submit an
application for license renewal under
§30.27. the licensee shall. on or before
the expiration date specified in the
license—

(i) Terminate use of byproduct
matenal;

(ii) Remove radioactive contamination
to the extent practicable:

(i11) Properly dispose of byproduct
material;

(iv) Submit a completed form NRC-
314; and

(v) Submit a radiation survey report tg
confirm the absence of radioactive
Materials or to establish the levels of
residual radioactive contamination
uniess the licensee demonstrates the
absence of residual radioactive
contamination in some other mdnner
The licensee shall. as appropriate—

(A} Repcrt levels of radialion in units
of microracs per hour of beta and
R4amma radiation at one centimeter
Ramma rad.auon at one meter fmm
surfaces and report levels of
*adioactivity in units of disintegrations
per minute (or microcuries) per 100
SQuare centimeters removable and fixed
on surfaces. microcuries per milliliter in
water. and picocuries per gram in
contaminated solids such as soils or
concrete: and

(B) Specify the survey instrument(s)
used and certify that each nstrumen: is
properly calibrated and teste

{2) ' no residual radioactive
contamination attnhutable to activities
conducted under the license ¢ detected
the licensee shall submit a cer ification
that no detectable radioactive
contamination was found. If the
information subinitted under this
Paragraph and paragraphs (d)( ) (ivi and
(v) of this section 18 adequate. the
Commission will notify the licensee in
writing that the license is termirated.

(3)(1) If detectable levels of residual
radioactive conta mination attributable
'C activities conducted under the license
are found. the license continues in effect
beyond the expiration date. if nezessary
with respect to possession of res:dual
byproduct material present as
contamination unti| the Commission
notifies the licensee in writing thet the
license 13 terminated. During this time
the licensee 13 subject o the provisions

and

48 FR 32324
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of paragraph (e) of this section

(11) In addition to the information
submitted under paragraphs (dj(1) (iv)
and (v) of this section the licensee shall
submit a plan for decontamination, if
required. as regards residual radioactive
contamination remaining at the time the
license expires.

(e] Each licensee who possesses
residual byproduct material under
paragraph (d)(3) of this section.
following the expiration date specified
in the license shall—

(1) Limit actions involving byproduct
material to *hose related to
decontamination and other activities
related to preparation for release for
unrestricted use: and

(2) Continue to control entry to
restricted areas until they are suitable
for release for unrestricted use and the
Commission notifies the licensee in

writing that the license is terminated
renewal of

§ 30.37 Applications for

licenses.
(a) Application for renewal of a

specific license shall be iled on Form
NR7-313 in accordance vith § 3032
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(b) In any case in which a licensee,

(6) To a person abroad pursuant to an

I.not less than thirty (30) days prior to theg export license issued under Part 110 of
2 expiration of his existing license, has ﬁled: this chapter;

« an application in proper form for renewd:

;or for a new license, such existing license
shall not expire until the application has
been finally determined by the Com-
mission.

T§ licenses.
Applications for amendment of a

license shall be filed on Form NRC-313
in accordance with § 30.32 and shall

30.38 Applications for amendment of

i
g
E

§ 30.39 Commission action on applica-
tions to renew or amend.
* In considering an application by a
2 licensee to renew or amend his license the
Z Commission will apply the applicable
< criteria set forth in § 30.33 and Parts
[32-35 of this chapter.

l-§-30.ll Transfer of byproduct material.

(a) No licensee shali transfer by-
|product material except as authorized
pursuant to this section.

(b) Except as otherwise provided in

Z his license and subject to the provisions

g of paragraphs (c) and (d) of this section,
any licensee may transfer byproduct ma-
tenal:

(1) To the Administration;

-': (2) To the agency in any Agreement
® State which regulates radioactive material
:pumum to an agreement under section
;274 of the Act;

(3) To any person exempt from the
licensing requirements of the Act and
regulations in this part, to the extent
permitted under such exemption;

(4) To any person in an Agreement
State, subject to the jurisdiction of that
State, who has been exempted from the
licensing requirements and regulations of
that State, to the extent permitted under
such exemption,

(5) To any person authornized to
receive such byproduct material under
terms of a specific license or a general
license or their equivalents issued by the
Atomic Energy Commuission,. the Com-
mission, or an Agreement State; or

s FR13968
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(&)
Commission in writing.

P

(c) Before transferring byproduct
material to a specific licensee of the
Commission or an Agreement State or to
a general licensee who is required to
register with the Commission or with an
Agreement State prior to receipt of the
byproduct material, the licensee trans-
ferring the material shall verify that the
transferee’s license authorizes the receipt
of the type, form, and quantity of by-
product matenal to be transferred.

(d) The following methods for the
verification required by paragraph (c) of
this section are acceptable:

(1) The transferor may have in his
possession, and read, a ~urrent copy of
the transferee’s specific i ense or registra-
tion certificate;

(2) The transferor may have in his
possession a written certification by the
transferee that he is authorized by license
or registration certificate tc receive the
type, form, and quantity of byproduct

material to be transferred, specifying the
license or registration certificate number,

:issuin; agency and expiration date;
-

(3) For emergency shipments the trans-

& feror may accept oral certification by the

transferee that he is authorized by license
or registration certificate to receive the
type, form, and quantity of byproduct
matenal to be transferred, specifying the
license or registration certificate number,
issuing agency and expiration date:
Provided, Tkat the oral certification is
confirmed in writing within 10 days;

(4) The transferor may obtain other
sources of information compiled by a
repcrting service from official records of
the Commission or the licensing agency
of an Agreement State as to the identity
of licensees and the scope and expiration
dates of licenses and registration; or

(5) When none of the methods of
verification described in paragraphs (d)( 1)
to (4) of this*section are readily available
or when a transferor desires to verify that
information received by one of such
methods is correct or up-to-date, the
transferor may obtain and record
confirmation from the Commission or the
licensing agency of an Agreement State
that the transferee is licensed to receive
the byproduct matenal.

s

30-8

As otherwise authorized by the ¥

6 FRS5508

\, following transfer,

T RECORDS, INSPECTIONS, TESTS,
AND REPORT3

T 30.51 Records.

(a) Each person who receives by-
product material pursuant to a license
issued pursuant to the regulations in this
part and Parts 31-35 shall keep records
showing the receipt, transfer, and
disposal of such byproduct material.

(b) Records which are required by the
regulations in this part and Parts 31-35
or by license condition shall be
maintained for the period specified by
the appropriate regulation or license
condition. If a retention period is not
otherwise specified by regulation or
license condition, such records shall be
maintained wuntil the Commission
authorizes their disposition.

(cX1) Records of receipt of by-
product matenal which must be
maintained pursuant to paragraph (a) of
this section shall be maintained as long as
the licensee retains possession of t*e
byproduct material and for two years
or disposal of the

§byptoduct matenial. (2) [Deleted 43 FR
x 6915.] (3) Records of transfer of by-
- product material shall be maintained by
¥ the licensee who transferred the material

'

for five years after such transfer. (4)
Records of disposal of byproduct ma-
terial shall be maintained in accordance
with § 20.401 (<) of this chapter.

(d)(1) Records which must be
maintained pursuant to this part and
Parts 31-35 may be the onginal or a
reproduced copy of microform if such
reproduced copy or microform 1s duly
authenticated by authorizad personnel
and the microform is capable of
producing a clear and legible copy after
storage for the period specified by Com-
mission regulations.

(2) If there is a conflict between the
Commission's regulations in this part and
Parts 31-35, license condition, or other
written Commission approval or author-
ization pertaining to the retention period
for tne same type of record, the retention
period specified in the regulations in this
part and Parts 31-35 for such records
shall apply wunless the Commission,
pursuant to § 30.11, has granted a
specific exemption from the record reten-
tion requirements specified in the regula-
tions in this part or Parts 31-35.

‘L)

-
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30.52 Inspections.

(a) Each licensee shall afford to the

Commission at all reasonable times op-
portunity to inspect byproduct materi-

FRB818

-

~ al and the premises and facilities
wherein byproduct material is used or
stored,

(b) Each licensee shall make availa-

bie to the Commission for inspection,
upon reasonable notice, records kept
by him pursuant to the regulations in

is chapter.

§30.53 Tests.

Each licensee shall perform. or

@ permit the Commission to perform.
@ such tests as the Commission deems
;lppropﬂlte or necessary for the ad-
< ministration of the regulations in this

art and Parts 31 through 35 of this

P
l_chapter. including tests of:

r

FR B8

(a) Byproduct material;
(b) Facilities wherein byproduct ma-

terial is utilized or stored;

(¢) Radiation detectiocn and monitor-

ing instruments; and

(d) Other equipment and devices

or storagze of byproduct material.

Esed in connection with the utilization

SSOli

46 FR

9

49 FR 24705

I

43 FR 6915

83055 Tritium reports.

(a) (Reserved])

> o) (teserved|

N (c) Except as specified in paragraph
(d) of this section, each licensee who is
authorized to possess tritium shall
report promptly to the appropriate
NRC Regional Office listed in Appen-
dix D of Part 20 of this chapter by
telephone and telegraph, maiigram, or
facsimile any incident in which an at-
tempt has been made or is believed to
have been made to commit a theft or

urilawful diversion of more than 10
curies of such material at any one
time or more than 100 curics of such
material in any one calendar year. The

initial report shall be followed within
a period of fifteen (15) days by a writ-
« 'en report submitted to the appropri-
@ ate NRC Regional Office which sets
@ forth the details of the incident and
¢ its consequences. Copies of such writ-
= len report shall be sent to the Director
of Inspection and Enforcement, U.S.
Nuclear Regulatory Commission,
Washington, D.C. 20555.

Subsequent
to the submission of the written
report required by this paragraph, the
licensee shall promptly inform the
Office of Inspection and Enforcement
by means of a writteu report of any
substantive additional information,
which becomes available to the licens-
ee, concerning an attempted or appar-
ent theft or unlawful diversion of tri-
tium.

(d) The reports described in this sec-
tion are not required for tritium pos-
sessed pursuant to a general license
provided in Part 31 of this chapter or

for tritium contained in spent fuel.
——

37 FR 920

Ll

o

~

b4

z P (¢) [reserved)

w

>

-

=

3§ 30. 56 WaelHogging operations using

sealed sources.

(a) A licensee may perform well-
logging operations with a sealed source
only after the licensee executes a
written agreement with the well owner
or operator that. within thirty (30) days
after a well-logging source has been -
classified as irretrievable, the following
requirements will be implemented:

(1) Each irretrievable well-logging
source must be immobilized and sealed
2 in place with a cement piug.

(2) A whipstock or other deflection
device must be set at some point in the
well above the cement plug, uniess the
cement plug and source are not
accessible to any subsequent drilling
operations.

(3) A permanent identification plaque.
constructed of long lasting matenal such
as stainless steel, brass, bronze, or
monel, must be mounted at the surface
of the well, unless the mounting of the
plaque is not practical. The plaque must
contain:

(1) The word “CAUTION™:

(i1} A radiation symbol (the color
requirement need not be met);

(111) The date the source was
abandoned:

(iv) The name of the well owner or

—48 FR 39036

48 FR 39036

well operator;

(v) The well name and well
identification number(s) or other
designation;

(vi) An identification of the sealed
source(s) by radionuclide and quantity
of activity:

(vii) The depth of the source and
depth to the top of the plug: and

(viii) An appropriate warning.

(b) When a well-logging source
becomes irretrievabie, the licensee shal

(1) Notify the Regional Administrator
of the appropriate NRC Regional Office
listed in Appendix D of Part 20 of this
chapter of the circumstances of the loss
by telephone; and

(2) Obtain approval to implement
abandonment procedures.

(¢) The licensee shall, within 30 days |
after a well-logging source has been
classified as irretrievable, make a rcpor1
in writing to the appropriate NRC
Regional Office listed in Appendix D of
Part 20 of this chapter. The licensee
shall send a copy of the report to each
appropriate State agency that has
authority over the particular v. 2ll-
drilling operation. The report must
contain the following information:

(1) Date of occurrence.

(2) A description of the irretrievable
well-logging source involved. including
radionuclide, quantity, and chemical
and physical form.

{3) Surface location and identification
of well.

(4) Results of efforts to immobilize
ana seal the source in place.

(5) Depth of source.

(6) Depth of the top of the cement
plug.

(7) Deoth of the well

(8) Any other information (e.g..
warning statement] contained on the
permanent identification niaque.

(9) Notifications made to State
agencies.

(10} A brief description of the
attempted recovery efforts.

(d) Any iicensee or applicant for a
license r1ay apply to the Cominission fo
approval of proposed procedures to
abandon an irretrievable well-logging
source in a manner not otherwise
authorized in paragraph (a) of this
section.



e

PART 30 ¢ RULES OF GENERAL APPLICABILITY TO sMESTIC LICENSING~

/ po- ENFORCEMENT 1974, or any regulation or order issued

§ 30.61 Modification and revocution of thereunder. A court order may be
obtained for the payment of a civil

a) The terms and conditions of each penalty imposed pursuant to section 234

1

- t to the tions of the Act for violation of sections$53, 57,
oy P A e "anal bs | 62, 63, 81, 82, 101, 103, 104, 107, or
“ subject to amendment, revision or.modifi- 109 of the Act. or secvion 206 of the

cation by reason of amendments to the | Energy Reorganization Act of 1974, or
Act, or by reason of rules, regulations and & any rule, regulation, or order issued there-

~ sas a P
orders issued in accordance with the & under, or any term, condition, or limita-
terms of the Act x tion of any license issued thereunder, or

. -
for any violation for which a license may
— S be revoked under section 186 of the Act.

(b) Any license may be revoked,

Any person who willfully violates any
suspended modified, in whole or in g, 5
part, for u:v' material false ststement in | PFOVision of the Act or aay regulation of

the applicition or any statement of fact order issued thereunder may be guity of

ired ¢ a crime and, upon conviction, may be

because :: d:‘ondmom lr:\?e:l‘odmbr :l:l: punished by‘ fine or imprisonment o
application or statement of fact or any both, as provided by law.
report, record or inspection or other
means which would warrant the Com-
mission to refuse to grant a license on an
original application, or for violation of, or
failure to observe any of the terms and
provisions of the Act or of any rule,
regulation or order of the Commission.

(c) Except in cases of willfulness or
those in which the public health, interest
or safety requires otherwise, no license
shall be modified, suspended or revoked
unless, prior to the institution of
proceedings therefor, facts or conduct
which may warrent such action shall have
been called to the attention of the
licenses in writing and the licensee shall
have been accorded an opportunity to
demonstrate or achieve compliance with
Lnn lawful requirements

30 FR 8185

r
5 § 30.62 Right to cause the withhulding
ar recall of byproduct materials.

The Commission may cause the with-
holding cr recall of byproduct material
from any licensee who is not equipped to
observe or fails to observe such safety
siandards to protect health as may be
sstablished by the Commussion, or who
uses such materials in violation of law ou
regulation of the Commission, or in a
manner other than as disclosed in the
application therefor or approved by the
Commission.

30 FR .lli'—_—‘ r‘FN

r§ 30.63 Violations.

An injunction or other court order
may be cotained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or Title
Il of the Energy Reorganization Act of

-—A4U FR 8774

30-9a

October 31, 1983 (reset)
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normally used as gases.
#Ci/gm for solids.

September 1 |9

r SCHEDULES
§ 30.70 Schedule A-Exempt con-
centrations,
Column Column
I I
Element (atomic iqui
'l::ml::r) isotope Gas L::‘d
concen- solid
tration concen-
uCi/ tration
mi' uCiy/
m1?
Antimony (51) ——-| sp 122 -———d 3Xx10™
R ] 2X10™
Sb 125 ———=d 1X107
Argon (18) ————_ A 37 1IX107 | e
A4l oI e
Arsenic (33)————— AR §x107
TR - ] §X10™
As 76 —————1 2X10™
M- e 8x10™
Barium (56) - ———— IR O el 2X107?
BRI T R 3X10™
Beryllium (4) ———-) Be7 |_____ 2X 107
Bismuth (88) ~———| Bi2os = |_____| 4x10™
Bromine (35) -————| prg2 4X107? 3x107
Cadmium (48) —~——| cd100 = |_____ 2x107?
o it @ Jeea 3X10™
2 Cails  feeee 3X10™
N Cacium (20) ~~—-| Cads |- _ 9X10°*
s LT - e $X10™
« Carbon (6) ———__ Cl4 IX10 | 8x10?
T Cenum (58) - ———— CElél X feemaa 9X10™
SIS e 4x10™
Celdd  |_____ 1X10™
Cesium (55) — ———— BIE. . e 2X10°?
Cldam | e 6X107?
Sl 0 L. 9Xx107*
Chlonne (17) -———~] 138 9Xx10"’ 4x107?
Chromium (24)-—-—| crsy |_____ 2X107
Cobalt (27) = ——ee_ CoST?T s 5§X107
W ises 1X107?
080 @ e §x10™
Copper (29) = — e Coés oo X107
Dysprosium (66) ~-| Dy 16¢ |_____ 4x107?
Dylés = Jouuaa 4x10™
Erbium (68)————— Er 189 @ o 9X10™
BT - @ eeua 1X10%?
Suropium (63) -~-| Eu . Remwas 6X10™
(T/2=9.2 Hrs)
L5 | T X107
Fluorine (9) — ——_ _ F18 2X10® | s8x107
Gadolinium (64) ——f Gd 153  |——ee__ 2x107
4139 2 e 8X10™
Gallium (31) ———_| Ga ¢ S Y —— 4x10™
Germanium (32) - Ge71 |____~ 2X107
Gold (79) —weeee e Aul96 @ e X107
Aul9s . ___ 5x10™
Aul99 | ____ 2X 107
Vaiues are #iven only for those materials

38 FR 29314

Column Column
| 1
Element (atomic

numb(cr) lotope Gas L::l“

concen solid

tration concen-

uCiy tration

mi' uCiy

mi?

Hafnium (72) ———=| Hf181 | ___ 7X10™
Hydrogen (1) ———~| H3 5X10% | 3x107
Indium (49) ——— —_ Rildm @ feae. 1X10%?
Inlldm . ____ 2X10*

lodine (53) ————— 1126 3X10° 2X107°¢
1131 3X107 | 2x107"

1132 8X10"% | 6x10%

1133 1X10® 7X10°*

1134 2X 1077 1X107?

Iridium (77)=———— 4, SRS e 2X107
BIY . . . eesa 4x10™

BN R e ax10™

RORAED) - =i an b ¢ S SR 8x107?
Fesd | e 6X10™
Krypton (36) ~~~—| Kr85m X ] e
Kr 85 IRIO® ¥ o

Lanthanum (57) -~} ra1e0 |_____ 2X10™
L28d (82) wvnuuu PR30Y - R 4x107
Lutetium (71) —~=~| ru177  |_____ 1X107?
Manganese (25)-—-| Mas2  |_____ 3X10™
s - e 1X1073

MnSé = J____ 1X107?

Mercury (80) ——~-| Hg197m  |_____ 2X107?
i | Pemaas 3x107?

e . feaan 2X10™

Molybdenura (42) -| Mo99 |_____ 2X107?
Neodymium (60)~-| Nd147 |_____ 6X10™
Ndil49 p____ ] X107

Nickel (28) -=——e- M - el 1X1073
Niobium (Colum- NS 0 Raaiol 1X103
bium) (41) = = ——— My s 9x107?
Osmium (76) ~——--| os18s |_____ 7X10™*
Oi%m @ e X107

IR R 2x107?

08193 0 Rl 6X10™

Palladium (46) ——- ) pa10z |_____ 3x107
N e IX10™

Phosphorus (15) ——| 7 32 ~————f 2X]0™
Platinum (78) ~——— | pry9y |_.___ = 1X107
Pt193m | _ 1X107?

Pt197m |- ___ 1X107

I laaee 1X107?

Potassium (19) -~ k42 |____~ 3x107
Praseodymium N Eemw 3xX10™
(§9)~cccnmana il i AR S §X10™
Promethium (6 )~~| Pm 147 |_____ 2x107?
Pmi49 W o 4x10™

Rhemum (75)--—~| Re183 |_____ 6x107?
Rel8 | ____ 9Xx10™

Ro 183 @ Jee . 6X10™
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COI\lllm COI:A'I'IR Column Column
I 1
Element (atomic Liguid E . Liauid
number) " 5 :::". ::1 ;..::':;::?mc aiepe Gas s
tration concen- ct:::i.o: C
wCy/ tration wCi/ tration
mi' uCi/ mi' uCi/
mi? ait
Rhodium (45) —-— S freea : :llgj; Zinc (30) —————- Zn6s  |--ee- 1X10°3
- Zn69m = |- 7X10™
Rubidium (37) --~| Rb86 -————1  7X10" Zn69 = feeeee 2%107?
Ruthenium (44) —- :" ?;3 . - :;:g: Zirconium (40) -——| Zr95§ = |——eea . 6X10™
i3  jeemeqd XW0U |} 0 Y wmer 00 bo__ -
ud - AR SR i Zr 97 - 2X 10_‘
e 1 15 10 Beta and/orgamma | —————-—— 1X10 1X10
ul . ¥ emitting byproduct
Samarium (62) ~—~| Sm 153 -——= 8X10® 32 muen’a: not listed
Scandium (21) -—~| Sc46 |- 4X107 2 apove with half-if
Sc47  |e——ed 9X10™ = jess than 3 years.
B - Resesd 3x10™ = -
Selenium (34)————| Se?75 = |e—-—ea 3x107? NOTE 1: Many radioisotopes disintegrate into isotopes which are
Silicon (14) ————— R R 9% 107 also radioactive. In expressing the concentrations in Schedule A, the
Silver (47) = —mm—m Ag105 | o—mee o 1% IO" activity stated is that of the parent isotope and takes into account the
daughters.
Ag 110m Shenan 3)“0.‘ NOTE 2: For purposes of § 30.i14 where there is involved a
Aglll Jeeead 4x10™ combination of isotopes, the limit for the ccmbination should be
Sodium (11) —=——] Na24 = | _ 2X107 | derived as follows:
Strontium (38) ~——| Sr8s 0 |-o——__] 1X107? Doum.lm for uch.‘no!ope in the product the ratio between the
Sr 89 el 1X10™ conumnnop present in the product Md.t.hc vuemp! concentration
" established in Schedule A for the specific isotope when not in
L8 A [ee— 7X 10_‘ combination. The sum of such ratios may not exceed "1 (i.e., unity).
-1 - S PR=EES 7X10 Example:
Sulfur (16) ————— S 35 9x 107 6X10™ Concentration of Isotope A in Product | +
Tantalum (73) ———| Ta 182 [ ax10 o o{l'::::::tr:non of Isotepe B in Product
T ti T [p— Sl | feaces iy
echnetium (43) ;2 9:"‘ _____ :::3., Exempt concentration of Isotope
Tellurium (52) —~~| Te125m = |———-u] 2x107
-
I: :g;m e g’;:g_, ™ §30.71 Schedule B.
<
I: :g?ﬁ """" Z: :g - Byproduct material Microcuries
Teld32  joeee- ax10™ : -
Terbium (65) ———~| Tb160 |-——n T R W b =
2 b ] .’ S]] s 000 e
N )t RIN  feeee X1000 | Antimory 125 (Sb 125) ... .. 10
nm @ e I Arsenic 73 (As73) .. .......... 100
;11 fgi ----- :: :g_, Arsenic T4 (As74) . .. .. .. ... .. 10
= SR . = | pesSime Arsenic 76 (As 76) . . . .. 10
) ~oee] THIN - eeuem SX10% | Arsenic 77(As7T) ... ..., 100
it éml'l ----- SX10° & Barium 131 (Ba131) .. ..... ... 10
IRt et -503;: ----- 2’)‘(11%‘ S Barum 133 (Ba133)........ .. 10
L P+ D N — - - .
Tungsten (Wolf- w 1‘81 ————— ax10”® £ :_anurt:hI;?o(‘B;ll:l(Q). e 1?
ram)(74) - -——- b | SR See— 7X10* 8 B:.sor:‘nume 82 (Bflsz) R l(:)
Vanadium (23) ~~—-| v48 | 3x10™ Cadmium ;09 (Cn; |oo) ....... 10
Xenon (54) - -~ Xe 131m ]  monn : St
” Cadmium 115m (Cd 115m) .. ... 10
:e :;: ?;;g‘ ---- Cadmium 115 (Cd 115) ... . ... 100
ei1dy = JIA0T | seme- Calcium45(Cads) ........... 10
Ytterbium (70) ~——| Yb 17§ = = |-——e- 1X107 Caicium 47 :Ca . S 10
Yttrium (39) - =—w BRI st ’xm:: Carbon 14(C14)......... .. .. 100
Y9Im  peeee JXIO.‘ Cerium 14] (Ce 141) 100
Y 91 ————— 10 Cerium 143 (Ce 143) . .. ... . .. 100
Y 92 —===—] 6XI0 Cerium 144 (Ce 144) 1
¥ e IXI0T | Cesium 131 (Cs 131) . 1,000

normally used as gases.

v uCi/gm for solids.

Values are given only for those materials

3041

May 31, 1984 (reset)
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Bvproduct material

Cesium 137 (Cs 137) .. ..
Chlorine 36 (C] 36)
Chlorine 38 (C] 38)
Chromium 51 (Cr §1) ...

Cobalt 58 (Co 58)
Cobalt 60 (Co 60) . ... ..
Copper 64 (Cu 64) . . . ..
Dysprosium 165 (Dy 165)
Dysprosium 166 (Dy 166)
Erbium 169 (Er 169) . . ..
Erbium 171 (Er 171) . ...
Europium 152 9.2h

(Eu 1529.2h) .......
Europium 152 13 yr

(Eu 152 13yr)
curopium 154 (Eu 154) .
Europium 155 (Eu 155) .
Fluorine I8 (F 18)......
Gadolinium 153 (Gd 153)
Gadolinwum 159 (Gd 159)
Gallium 72(Ga 72) .. ...
Germanium 71 (Ge 71) . .
Gold 198 (Au 198)
;0ld 199 (Au 199)

2 Holmium 166 (Ho 166) . .

Hydrogen 3 (H 3)
Indium 113m (In 113m) .
Indium 114m (In 114m) .
Indium 115m (In 115m) .
Indium 115 (In 115) . ...
lodine 125 (1 125) . ... ..
lodine 126 (1 126) ... ...
lodine 129(1129)......
fodine 131 (1 131)......
lodine 132 (1132)......
fodine 133(1133)......
lodine 134 (1 134) .. ...
lodine 135 (1135)......
Indium 192 (Ir 192)
Iridium 194 (Ir 194) . .
Iron 55 (Fe §5) . ... ...
Iron 5€ (Fe 59) . . . .. ..
Krypt .n 35 (Kr85) ... ..
Krypton 17 (Kr87) ... ..
Lanthanu n 140 (La 140)
Lutetium 177 (Lu 177) ..
Manganes 52 (Mn 52) ..
Manganes: 54 (Mn 54) .
Manganest 56 (Mn 56) . .
Mercury | 7m (Hg 197m)
Mercury | /7 (Hg 197)
ercury 213 (Hg 203) .
{olybden: m 99 (Mo 99) .
Neodymiun 147 (Nd 147)

May 31, 984

Cesium 134m (Cs 134m) .
esium 134 (Cs 134) ., ..
Cesium 135 (Cs 135) . . ..

Cesium 136 (Cs 136) .. ..

Cobalt 58m (Co 58m) . ..

Microcurie. Byproduct material Microcuries Byproduct material Microcuries
,,,,,, 100] Neodymium 149 (Nd 149) ..... 100| Tellurium 127 (Te 127)........ 100
,,,,,, 1] Nickel S9(NiS9)............. 100 | Tellurium 129m (Te 129m) . .. .. 10
,,,,,, 10] Nickel 63 (Ni63)............. 10| Tellurium 129 Te 129)........ 100
,,,,,, 10f Nickel 65(Ni6S)............. 100| Tellurium 131m (Te 131m) .. ... 10
______ 10{ Niobium 93m (Nb93m) ...... . 10| Tellurium 132 (Te 132) ........ 10
,,,,,, 10} Niobium 95 (Nb95) .......... 10| Terbium 160 (Tb 160) . ........ 10
,,,,,, t0] Niobium 97 (Nb97) .......... 10| Thallium 200(T1200)......... 100
,,,,,, 1,000{ Osmium 185 (Os 185) ......... 10| Thallium 201 (T1201)......... 100
,,,,,, 10} Osmium 191m (Os 191m) ... ... 100 | Thallium 202(T1202)......... 100
,,,,,, 10} Osmium 191 (Os191) ......... 100| Thallium 204 (T1204) . ........ 10
,,,,,, 1| Osmium 193(0s193) ......... 100} Thulium 170 (Tm 170) ........ 10
______ 100} Palladium 103 (Pd 103) ... . .... 100| Thulium 17! (Tm 171) .. . . . 10
,,,,,, 10{ Palladium 109(Pd 109)........ 100] Tin113(Sn113)...... ... ... 10
,,,,,, 10G| Phosphorous 32 (P32) ........ I0) Tin125(Sn125) ............. 10
,,,,,, 100| Platinum 191 (Pt191) ......... 100% Tungsten 181 (W 181) ... ...... 10
,,,,,, 100{ Platinum 193m (Pt 193m) ...... 1003 Tungsten 185 (W 185) ... ... .. 10

Platinum 193 (Pt 193) . ........ 100§ Tungsten 187 (W 187) ......... 100
...... 100| Platinum 197m (Pt 197m) ...... 1008 Vanadium 48 (V48) ... .. .. ... 10
Platinum 197 (Pt 197) ...... ... 100| Xenon i3Im (Xe 131m) ....... 1,000

...... 1| Polonium 210(Po210) ........ 0.1 Xenon133(Xe133) .......... 100
...... 1| Potassium 42(K42) ........ .. 10| Xenon 135(Xe135) .. . ..... 100
...... 10| Praseodymium 142(Pr142) .... 100| Ytterbium 175 (Yh175) .. ..... 100
...... 1,000 Praseodymium 143 (Pr143) .... 100 Yettrium 90(Y90) ....... ... . 10
...... 10{ Promethium 147 (Pm 147) ..., 10| Yetrium 91 (Y 91) ............ 10
...... 100| Promethium 149 (Pm 149) .., 10} Yttrium 92(Y92)............ 100
...... 10| Rhenium 186 (Re 186) ........ 100| Yetrium92(Y93) ... ......... 100
...... 100| Rhenium I88(Re 188) ........ 100| Zinc65(Zn6S) ............. 10
...... 100 $ Rhodium 103m (Rh 103m) ..... 100 | Zinc 69m (Zn69m) ........... 100
...... 100 @ Rhodium 105 (Rh 105) ........ 100| Zinc 69 (Zn69) .............. 1,000
...... 10 £ Rubidium 86 (Rb 86).......... 10| Zirconium 93 (Zr93) ......... 10
...... 1008 Rubidium 87(Rb87) ... ... ... 10| Zirconium 95 (Zr95) ......... 10
...... 1,000{ Ruthenium 97 (Ru97) ........ 100 Zirconium 97 (Zr97) ......... 10
...... 100| Ruthenium 103 (Ru 103) ...... 10| Any byproduct material not listed
...... 10| Ruthenium 105 (Ru 105) .... .. 10 above other than alpha emitting
...... 100{ Ruthenium 106 (Ru 106) ... ... ! byproduct matenial ........ 0.l
______ 10] Samanum 151 (Sm 151) ....... L R
,,,,,, 1| Samanum 153 (Sm 183) ....... 100
_____ 1| Scandium 46 (Sc46) ... ... ... 10 > »
,,,,,, 0.1] Scandium 47 (Sc47) ... .. 100 [Note removed 49 FR 19623
) 1| Scandium 48 (Sc48) ... . ... 10
,,,,, 10} Selerium 75(Sc75) .......... 10
,,,,,, i1t Slicon 31 (SI3L).......00004. 100
. 10| Silver 105 (Ag 105) ......... . 10
...... 10| Silver 110m (Ag 110m) . ....... 1
. 10| Silver 111 (Ag111) ........... 100
...... 100| Sodium 24 (Na 24) 10
...... 100} Strontium 85 (Sr85)...... ... 10
LF 10| Strontium 89 (Sr89) .......... 1
...... 100 Strontium 90(Sr90) ....... ... 0.1
...... 10| Strontium 91 (Sr91).......... 10 -
______ 10| Strontium 92 (SM2).......... 10
100] Sulfur3s($3s).............. 100
...... 10| Tantalum 182 (Ta 182) 10 »

10| Technetium 96 (Tc 96) .. ... 10
______ 10| Technetium 97m (T¢c 97m) 100

100} Technetium 97 (T¢97) ....... . 100

100| Technetium 99m (Tc 99m) .. 100

10| Technetium 99 (Tc 99) 10

100| Tellurium 12Sm (Te 125m) ... .. 10

1001 Tellunum 127m (Te 127m) 10
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