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b Preamble-

The Responsibilities-of the Radioisotope User

Any BBRI staff members who have been licensed by the Institute may use
radioisotopes and they may authorize others under their supervision to work
with radioisotopes.

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 O
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 disposal, 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.

O

O
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1. THE RADI0IS0 TOPES COMMITTEE

1.1 THE PURPOSE OF THE RADI0 ISOTOPES COMMITTEE

The Committee is to pronote the best practices in safe handling and
use of radioactive 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 RADI0 ISOTOPES 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.

O 1.3 THE RESP 0nSIBItITIeS OF THE RAoI0IS0T0eES C0nMITTEe 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 neasured by suitable dosimeters.

c. Accidents in handling, storage, or use of radioisotopes.

d. Records of radioisotope procurement and disposal.

1.3.4 To recommend renedial action or suspension in the event of repeated
violations if unsafe procedures are being used where an ionizing

] radiation hazard exists or government regulations are not being
obeyed.r

--- . --, . - _ _ - - _ .- - . - - -_ .-- - , _ - _ . . _ - - -,
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[V] 1.3.5 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.

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

1.3.7 To oversee the use of institutional counting and survey instruments.

*All 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 THE RADIATION PROTECTION OFFICER

1.4.1 Authority. The Radiation Protection Officer (RPO) is the authorized
representative 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.

1.4.2. Function. The duties of the RP0 are to:

O e. erovide coasuitins services oa aii esPects of redietioa 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.

4 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 regulations,'

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.

O

,

. . ~ - . - , . - , - _ , , _ . . , - _ , - - - - , , - . . . - - . , , , , , . ~ , - - - - . - . . = - - - --



~'~

O O

O '
2.0 LICENSING AND REGISTRATION REGULATIONS

U 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.

All 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.

All 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 RP0 or his representatives.

I 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 radioisotopes
are responsible for the safe use of radiation sources by individuals under
their control.

The licensees are responsible for:

2.3.1 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).

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

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

2.3.4 Communication of pertinent information regarding employees to the

A's/ RPO with respect of changes in operational procedures, new tech-
niques, alterations in the physical plant or new operations which
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might lead to increased personal exposures or contamination
levels in the laboratory or the environs,

pd 2.3.5 Direction 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.

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

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

2.4 RESPONSIBILITY OF THE INDIVIDUAL USER OF RADI0IS0 TOPES

Each person at Boston Biomedical Research Institute who has any
contact of ionizing radiation nas a responsibility to:

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

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

2.4.3 Survey his hands, shoes, body and clothing for radioactivity and
and record the results, and remove all loose contamination

O 8efore leavias the ieboratory.

2.4.4 Use all appropriate protective measures such as protective cloth-
ing, respiratory protection, remote pipetting devices, ventilated'

and shielded glove boxes and hoods.

2.4.5 Avoid smoking, drinking or eating in radioisotope laboratories.

2.4.6 Maintain good personal hygiene.

2.4.7 Check working areas daily, or after each radioisotope procedure.

2.4.8 Maintain good housekeeping practices in the laboratories.

2.4.9 Label radiation equipment and segregate radiation waste and
equipment to avoid cross contamination.

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

2.4.11 Conduct decontamination procedures.
,

3.0 APPLICATION FOR A RADI0 ISOTOPES LICENSE

q The following process should be followed in applying for a license to
G use radioactive materials:

;

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

,

,

3.2 Send to the Radiation Protection Officer the completed Application
Form, in duplicate.

3.3 The application will be initially reviewed in detail by the Radiation
Protection Officer. Final action will be taken by the full Radio-
isotopes Committee and the applicant will be notified.

4.0 PROCUREMENT OF RADI0 ACTIVE MATERIALS

The following procedures are followed for the purchase of.any-mate-
rial having radioactivity great enough to require an NRC Ifcense.

4.1 PURCHASING

4.1.1 Who may order: any licensee, i.e., an investigator who.is trained in
handling radioisotope and is listed with the Harvard Environmental
Health Service.

4.1.2 l! hat 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 nay have at any time (for all investigators),

Byproduct, source, and/or Chemical and/or Max, amount BBRI mayp() special nuclear matl. physical form possess at any one time
under our license .

Carbon 14 any 40 millicuries
Phosphorus 32 any 20 mil 11 curies
Sulfur 35 any 100 millicuries
Calcium 45 any 10 millicuries
Zinc 65 any 10 millicuries
itercury 203 any 10 millicuries
Iodine 131 any 20 millicuries
Hydrogen 3 any 6 curies
Cadmium 115 any 10 millicuries
Iron 59 any 10 millicuries
Strontium 89 any 10 millicuries
Strontium 85 any 10 millicuries
Iodine 125 any 10 millicuries
Phosphorus 33 any 5 millicuries
Ruthenium 103 any 5 millicuries
Rutheniun 106 any 5 millicuries
Rubidium 86 any 5 millicuries

. Gadolinium 153 any 5 millicuries'

Terbium 160 any 10 millicuries
Chromium 51 any 5 millicuries
Cadnium 109 any 10 millicuries
Potassium 42 any 10 millicuries

. . ._ - - - .- - -. -. .
_.
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4.1.3 How to Order: Complete a standard Purchase Order. It must be signed
by the licensee and countersigned by the Chairman of the Radioisotope

'

Committee or his designee on the pink and blue copies of the P0. This
procedure ensures that each purchase is added to the inventory. The

- Accounting Department has been instructed not to pay an invoice if
the P0 is not countersigned. The countersigned P0 should be returned
to the user with Forms 1 (radioisotope receiving check list) and 2
(experimental check list).

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 P0 to the Chairman of the Radioisotope
corrnittee, 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 PROCUREftENT BY OTHER THAH 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 radioactive materials. Please be

{} certain that these isotopes are added to the inventory.

4.3 RECEPTION

All 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
contanination 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 RADI0 ACTIVE f1ATERIALS

5.1 CLASSIFICATION OF AREAS

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

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

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

es

U b. when an allowance is made for expected occupancy and time varia-
tions in oose-rate, no individual is likely to receive more than
500 meem fn a calendar year.

5.1.2. Restricted areas. All 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 Radiation 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 controlling access to the area.

t Both Federal and State regulations define restricted areas' containing radiation which require special control measures as
follows:

a. Radiation Area - Any area accessible to individuals in which
there exists ionizing 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, l

b. High Radiation Area - Any area accessible to individuals in which
there exists ionizing radiation at such levels that a major por-
tiom of the body could receive in any one hr an absorbed dose
greater than 100 mrem,

5.2. MAXIMURPERMISSIBLE DOSE LEVELS

5.2.1 In restricted areas, control must be such that no individual over 18
years of age (excluding patients) will receive in any one calendar
quarter, a dose in excess of the following limits, except as speci-
fied 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 7.5 rem

5.2.2 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 laboratary practices at considerably lower exposure levels
than those listed in 5.2.1. Should the exposure of an individual
exceed 10 percent of the above dose levels, the RP0 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

. .- _. - -
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above levels, no action related specifically to the exposure is
required unless dee.Ted appropriate by the Committee. The Committee
will, however, consider each such exposure in comparison with that of>

-V(7
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 RP0 will investigate
in a timely manner the cause and, if warranted, take appropriate
action.

5.2.3 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,
limit exposure to 0.5 ren over 9 months with particular care in the
first trimester.

5.2.4 All 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 unre:tricted areas.

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

5.3. PERSONNEL 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 normally take the form of film badges worn on
hs 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 limit 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 mC1 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 1.

Special procedures are required for radioiodination experiments with
I-125 or I-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
radiciodinations involving mo.a than 100 pCi of radiciodine 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
experimental 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 that exposure of others in the laboratory is minimized. After each
experiment with nore than 100 pCi of radiciodine, the worker must be scanned

.

s
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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
Q 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 or tne body could receive in 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
is 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

v test tubes, used transiently in laboratory 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
RADI0 ACTIVITY AREAS. The Radiation Protection Officer must be
consulted regarding control measures in these areas.

5.5 SURVEYS

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

When unsealed quantities of activity exceeding 500 times those listed
in Table 1 or 5 mci, 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 results recorded.

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

O

.- .
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5.6 HANDLING OF RADI0 ACTIVE MATERIALS

5.6.1. Before any work is undertaken with quantities of radioisotopes which
D) may produce significant external or internal exposure, attention shall/

be given by the licensee 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.

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

5.6.3. 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.

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

5.6.5. Smoking is not permitted in areas where work with unsealed radioactive
sources is in progress or 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.

5.6.6. Pipetting radioisotopes by mouth is prohibited.

5.6.7 Impervious gloves shall be worn whenever hand contamination is
bm likely, and should be seriously considered whenever quantities

requiring a radioactive materials area sign are being handled.
Impervious gloves shall always be worn when handling open vessels

containing alpha 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.

5.6.8 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.

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

5.7 STORAGE

5.7.1. 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.'

_. - . . .
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CALL HARVARD UNIVERSITY, ENVIRONMENTAL 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 radioactive dust appears 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.

5.8.3 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 transported are removed
from the Institution's inventory.

5.9. RADI0 ACTIVE ilASTE DISPOSAL

5.9.1. Storage of Wastes

a. Each laboratory should maintain for temporary storage a metal
n waste can with a foot-operated lid, which must display a
V " 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 minimun'. 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.

b. 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.

c. 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.

5.9.2. Liquid Disposal

a. Aqueous waste up to the daily limit prescribed in Column II, Table
II, should not be stored but discarded down the nearest designated

Q disposal sink (in each lab). If substantial amounts of radio-

4
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5.7.2. 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 nov more than a Radiation Area.

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

5.7.4. 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.

5.8. TRANSPORTATION

5.8.1. 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.O.T. shipping

hm regulations.)

5.8.2. 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.

All vehicles will carry a radiation survey meter, tongs, and
appropriate personnel dosimetric equir wnt.

b. Emergency procedures in case of an at,' dent. These procedures are
to be made available to the driver of a'ny vehicle carrying radio-
active materials in quantities requiring placarding of the car
with " Radioactive ftaterial" signs.

IF THE DRIVER OF THIS VEHICLE IS INJURED AND CANNOT PROVIDE
INSTRUCTIONS, FIRST ATTEND TO ANY NECESSARY MEDICAL AND Ef1ER-
GENCY FIRST AID TO IHJURED PERS0HHEL. PHONE MGH FOR EMERGENCY
CARE, 726-2204. REPORT THE ACCIDENT AND THAT THE VEHICLE WAS
CARRYING RADI0 ACTIVE MATERIALS.

KEEP ALL PERSONS NOT DIRECTLY CONCERHED WITH MEDICAL TREATMENT
AWAY FR0!1 THE VEHICLE.

O
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activity are involved (>l uC1) 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.

(,l
'"

b. Water-miscible organic waste (including Liquiscint and DitS0-based
fluorograpny reagent) snoula be disposed of in the sink like
aqueous waste. Whenever possible 32P should be counted in Liqui-
scint so that it can be subsequently flushed away. Our license does
not permit RP to be burned.

c. Organic waste (water immiscible) should be first counted to monitor
the level of radioactivity. If this is less than 100 cpm per 10 m1,
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" (NEN) if
necessary, and then reused or discarded in the waste basket with
regular trash. If items are being soaked for an extended period of

pd time (not more than 4 days - further soaking 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 co'mT
; mercially through the Harvard services,

b. Mastic spintillation vials containing scintillation fluid and
"C , JH , wI or "5) should be packaged in cardboard
donut boxes and taken to the incinerator room for burning, labeled,

with an estimate of the radioiisotope content. Vials should be>

disposed of in this manner on a regular basis and not be allowed
! to accumulate in the lab because they release highly toxic and
| flammable vapors of toluene or xylene. Store briefly in the lab

under or in fume hoods. Glass scintillation vials are strongly
discouraged. If used they are the PI's responsibility to clean and
dispose of.

|
! c. Conbustible waste (paper, plastic tips, filter discs, etc.) should

be divided into two categories.

Low level (no response with the Geiger counter) should be bagged
Q and disposed of as nonradioactive in the regular trash at the end

i
!
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of the experiment. We do not need to accumulate this low level
waste.

[") High level (positive response with the Geiger counter or the'' result oT a spill or accident) should be double-bagged and pro-
vided with a label indicating the type and amount of radioisotope.
Material containing 3g, 14 , 35S and 125C I (up to the daily
limit) may gg placed in the incinerator room for burning. Wastecontaining 2P 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 originators' respon-
sibility to ensure that their waste is disposed of in a legal
fashion.

d. Storage in the Hot Room (006). No radioactive material may be
stored in room 006 without submitting form 6 to the Radioisotope
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 disposal and unless they present a hazard
from radiation. Therefore JH 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
o from NRC (for current license see Appendix 2). All incinerations mustC be carried out in the incinerator in the basement. The incinerator

operator must first receive approval to incinerate from the Chairman
of the Radioisotopes Committee, or the RPO. All 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 HRC
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 Environmental 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
regulations. 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 RADI0 ACTIVE MATERIALS

O 6.1.. Injections of radioactive materials in animals shall be carried out in"
stainless steel trays having absorbent materials in the bottom. Rubber
surgical gloves shall be worn by the worker, for all levels of radio-
activity requiring a Radioactive Materials sign.

6.2. All 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.

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

6.4 All animal excreta which may contain radioactivity shall be col-
lected 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).(m,) 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).

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

6.6. 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.

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

6.8. Animals placed in a refrigerator prior to incineration or other
disposal must be properly labeled.

O
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7. EliERGENCY PLANS

7.1. SEALED SOURCE RUPTURE, ,

>

If a disruption of a sealed source occurs, or if potentially hazardous
quantities of radioactive dusts, mists, fume.s, organic vapors or gases are

, introduced into the air, the following emergency measures should be taken
imediately:

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

b. All windows should be closed, fans and air conditioners should be'

shut off, and everyone should leave the room.

c. All doors should be closed and locked.

d. If powdered or gaseous sources are involved, the door and all other
openings leading into the room should be sealed with wide masking |

,

tape or adhesive tape and heavy wrapping paper. I

e. The spread of radioactive contamination can be diminished by
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.

'7.2. RADI0 ACTIVE LIQUID SPILLS,

All spills of radioactive material must be cleaned up promptly. The
responsibility for cleaning or for calling for experienced help rests on the
individuals working in the area involved and responsible for the spill.

Under no circumstances should any untrained person attempt to examine
or clean up a major spill of radioactive material. (The clean-up technique
should be planned with the same care as is used in quantitative chemical
analyses or in bacteriological handling of virulent organisms.) Fans or

i ventilation apparatus should not be turned on in an attempt to blow the
isotope or its decay products away. Such a maneuver will only disseminate the
radioactive material throughout the area. If the isotope is blown out of a
building, air currents may carry the finely divided naterial into nearby
windows or air-intake ducts. Proper precautions taken immediately will protect
human life and reduce financial losses.

The Radiation Protection Officer shall be notified immediately of all
accidents involving possible body contamination or ingestion of radioactivity
by personnel, over-exposure to radiation, contamination of equipment, spread
of contamination or difficulty in cleaning up contaminated areas. The RP0 must
be notified imnediately in the event of loss of radioisotopes.

Q The following procedures will be followed:

- -- -
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7.2.1 Minor spills

t] a. Notify all persons in the room at once.

b. Permit only the minimum number of persons necessary to deal with I

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,
d. 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
maintaining 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 ALAPA is described in Appendix 4.

O
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BBRI
_

RECORD KEEPING REQUIREMENTS

IN CONNECTION WITH RADI0IS0 TOPE 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

h) -
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 Service:
Record Health Services office (Radio-

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

5 Request for Chairman, Radioisotope Chairman's
reorder Committee office

Radioisotope Chairman, Radioisotope Chairman's
inventory Committee office !

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

It is recommended that Disposal Records, Form 3, be summarized monthly.

-- p- . e -----gwn g e+,---re -- - w-w'm- y -.ww-- -9---99 --m- - ----we----w--m -
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' '' TABLE I ~'

OUANTITIES OF SOME RADIDACTIVE MATERIALS WHICH DO NOT REO.UIRE AN N.R.C. LICENSE

AND WHICH MAY BE DISPOSED IN THE SEWAGE SYSTEM PER DAY

Unsealed Unsealed
Radionuclide Sources Radionuclide Sources

pc pc

Actinium 227 0.1 Molybdenum 99 100
Americium 241 0.1 Nickel 59 100
Antimony 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 42 10
Cadmium- 109 10 Praseodymium 143 100
Calcium 45 10 Prometheum 147 10

47 10 Rhenium 186 100
Carben 14 100 Rhodium 105 100
Cerium- 144 1 Rubidium 86 10
Cesium 137 10 Ruthenium 103 10
Chlorine 36 10 Ruthenium-
Chromium Si 1000 Rhodium 106 10
Cobalt 58 10 Samarium 151 10

60 1 153 100
Copper 64 100 Scandium 46 10
Europium 154 1 47 100
Fluorine 18 1000 48 10
Gallium 72 10 Silver 105 10
Germanium 71 100 110 1

Gold 198 100 111 100
199 100 Sodium 24 10

Holmium 166 100 Strontium 89 1

Hydrogen 3 1000 Strontium-
Indium 114 10 Yttrium 90 0.1
lodine 131 1 Sulfur 35 100

132 10 Tantalum 182 10
Iridium 192 10 Technetium 96 10
tron 55 100 99 10

59 10 Tellurium 127 100
Krypton 85 100 129 100
Lanthanum 140 10 Thallium 200 100
Lead 210 0.1 201 100
Lutecium 177 100 202 100
Itanganese 52 10 20 4 10

54 10-

'

56 10

lodine 125 1 1

<
,

03/71
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Continund (/ TABLE I C/ |
|

|

I
'

4
Unsealed

Radionuclide Sources I

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 B 10 CFR 30 of the U. S. NRC (1984)
and Table I 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 radioactivity i s permi tted without an N.R.C. License.

U(m

03/71
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TABLE Ii

QUANTITIES OF SOME RADIDACTIVE MATERIALS REQUIRING SIGNS

Column I Column 11'

Minimum Quantity for Minimum quantity for
Radioactive Material Radioactive Material
Sign in Room Label on Container

RADI0 ISOTOPE MICR0 CURIES. MICR0 CURIES

As-76 100 10

Au-198 1000 100
C-14 1000 100

Ca-45 100 10

Cl-36 100 10
Co-60 100 10

Cr-51 10000 1000
Cs-137 100 10
Cu-64 1000 100
F-18 10000 1000

Fe-55 1000 100
Fe-59 100 10

3H-3 (HTO or H 0) 10000 1000
1-131 or 1-125 10 1

K-42 100 10

Na-24 100 10

P-32 100 10
Po-210 1 0.1
Ra-226 0.1 0.01

S-35 1000 100
'

Sc-46 100 10
i Sr-89 10 1

Sr-90 + Y-90 1 0.1,

Y-90 100 10

Zn-65 100 10

Unidentified 1 0.1
Tc-99 1000 100

Hi-63 100 10

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

t
[*eg

j

03/71
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BOSTON BI0f1EDICAL RESEARCH IllSTITUTE

RADI0IS0 TOPE RECEIVING: CHECK LIST

Check each " 0K" block as you complete the item. This form should then be
retained by tee PI in his files.

HAME OF RECIPIENT:

DATE RECEIVED:

P.O. NUMBER:

ISOTOPE:

QUANTI 1Y:

SUPPLIER:

1. The shipment will not be brought beyond the reception area if there is
any sign of damage or leaking liquid.

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

a. Put on plastic gloves and place the package in a vented hood. _ OK
b. Wipe test the outside of the package and count the paper in a

scintillation counter. (Notify the Radioisotope Protection
Service if more than 22,000 dpn per 100 sq. cm, surface wiped) _ OK

c. Verify quantity and contents of shipment against order _ OK
d. Measure radiation field (for a and 8 enitters) around shipping

container. If more than 200 millirem /hr at the surface or 10
milliren/hr at 3 ft, notify shipper and Radiation Protection
Officer _ OK

'

e. Open package and check for leakage, breaks or damage _ OK
f. Wipe test inner contents. Discard packing appropriately _ OK
3. If contamination, leakage or shortage is observed, notify vendor's

Custoner Service Department and Radiation Protection Officer by telephone.

SIGNATURE:

DATE:

O

;

_ _ _ . - , ,. ~ , _ _ . _ _ _ . . _ . _ . . , ~ _ _ . . _ _ . _ _ _ _ . __ _ _ , , , . . _ _ _ . . . . _ _. . _ _ _ _ _ _ _ _ _ . . ..
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Radioisotope Experiment Checklist
.

Records must be maintained of all experiments involving significant amounts of radioactivi
h>10pCi). These records should be held on file and be available for inspection by members of

th3 Radioisotope Committee or Federal Inspectors.

Any experiment with radio-iodine must be approved by the BBRI Radioisotope Committee.
32 3Any work with :nore than 5 mci of P or 10 mci of 11 or 100 pCi of iodine involves special

proc!durcs 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-
iblo radiation limits (10-CFR-19:12).

NAME OF AUTI!ORIZED AND QUALIFIED WORKER:

ISOTOPE: SUPPLIER:
.

STOCK QUANTITY: DATE RECEIVED:

DATE OF EXPERIMENT:

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

QUAllTITY TAKEN FOR USE:

GLOVES USED? (Yes/No)*

}OODUSED?
(Yes/No)

I!OT ROOM USED? (Yes/No)

FILM DADGE USED? (Yes/NO)

SURVEY METER USED? (Yes/No)
(Identify survey meter: )

"
LIQUID Where

WASTE Amount
OMD Where

DISPOSAL:
'

.

ANIMisL Where

FINAL WIPE TEST OF CLEANED WORK AREAS
(counts / min or NDA)

FINAL COUNT OF WORKER'S !! ANDS AND CLOTIIES
(counts / min or NDA)

.

,_ NOTES AND REMARKS:

( ) (contamination, spills, etc.)

.
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FORM 3 Daily Limits for Radionuclidee

MONTHLY Disposal to Sink

Harvard Affiliate .

Building Nunber WASTE DISPOSAL RECORD ">CA 10 pCI gFe 10 VCi
,

IN P 10 UCI
pCIf2

Room Number - C 100

ffCl uCi K 10 UCI10Licensee's Name LAB
Cr 1000 pCi Na 10 UCI

863H 1000 901 Rb~100 pCI
351251 1 uci 5 100 pCI
65131 i uci 2n 10 pCi

55 Fe 100 uCI

DATE. ISOTOPE MICR0 CURIE USER METHOD OF DISPOSAL

,

u

4

E

:
.

4

.

4

!

I

!
.

O

;
. - -- . - _ . - . . - - - _ - - _ _
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-Form 4 I

i

BOSTON BIOMEDICAL RESEARCH INSTITUTE,O- ^ ^ee'tcatto" roa aut"oatz^tto" to use a^ototsotoets
'

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

1. Name- 3. Department

'2. Position 4. Address a
Extension*

5. Locations where radioactive materials will be used
1

>

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

,

.-

7 Purpose for which radioactive material will be used. (Use extra sheets if
necessary.-) -

f- 8. Will you use designated fume hoods the basement " hot" room (006)
1
i

1 (date) (Signature of Applicant)

I If this is your first application for authorization, submit a signed -

i state- ment giving your training and experience in _ the use of radioisotopes,
incluaing ta; training in protection, costmetry, 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 currento

authorization, you are required to submit a new application.

. THIS SECTION TO BE COMPLETED BY CHAIRf1AH OF RADI0 ISOTOPE COMMITTEE
*
,

{ Investigated for Radioisotope Committee
Name 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
j use of radioisotopes at BBRI.
,

7-

Date FOR THE RADI0ISITOPE C0ft1Il RE

LO

'

- , - , , - - . - . , , - -.... _ ,.. - - . - _ .. _ ~ , . - . - . - - . - . - - - -
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FORM 5

[
REQUEST FOR RE-0RDER OF RADI0IS0 TOPES

- 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).

.,

f

!

i

1

i

O
;

.

i
, , . . - - , - . . _ _ _ . - , . , - _ . . _ . ~ _ . . _ _ _ . . . . . - - _ . . _ _ , _ - _ . . _ . . . . _ - , . . . - . _ - . . . - - . _ - . _ . . - _ - - - _ _ . , _ _ , _--
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-Form 6

0 -

etaatssion To stone a^ototsotoees tu aoon oos

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

pCi/ mci of (radioisotope) in-

Room 006 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 RP0 or Radioisotope Committee representative.

4

!

O
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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 5a 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 should wear dosimeters where it is likely that 10A of these
limits may be exceeded; 1.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.

O

i

i

O

.. -- - ... . _. -. - ..



O O-29-

fm APPENDIX 2

INCINERATION PROCEDURES

Under present lic' ense, 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 fodine-125. The radioactivity in the material to be incinerated should not
exceed the folicwing limits.

Sul fur-35 5 uC/kg
Hydrogen-3 50 pC/kg
Carbon-14 50 pC/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 limits specified for air in Appendix B, Table
II of 10 CRF 20, and the concentration of radioactive material appearing in
the ash residue from incineration should not exceed the concentrations (in
terms of microcuries per gram) specified for water in Appendix B, Table II,10
CFR 20.

All 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

Q (room 003) and placed on the floor inside the room in the area indicated.
V

UNDER NO CIRCUf1 STANCES IS ANYONE EXCEPT THE ANIMAL FACILITIES SUPERVISOR TO
PLACE ANYTHING IN THE INCINERATOR ITSELF'

Liquid scintillation fluid containing radioisotopes within the limits set
above mag 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 NRC
requirements.

O

.- . .- . - .- . -.



'c -3@-
App;ndix 3(,) m

U,"
-

'' UNIVERSITY HEALTH SERVICES

JVicmorandum,

w

Dm: February 6, 1980
P

To. Users of Radioactive Materials
g.

i

Faou: Radiation Protection Office

Subject: REVISED WASTE DISPOSAL INSTRUCIIONS (2/1/80)

ItiPOKIANI:
Tile FOLLOWING WASTE DISPOSAL REGULATIONS WERE REVISED

TO ENABLE COMPLIANCE WITH NEW WASTE DISPOSAL REQUIREMENIS AT THE HANFORDBURIAL GROUNDS.
VIOLATION OF THESE REGULATIONS WILL RESULT IN RFJECTION

OF ANY FUKrHER SHIPMENTS FROM HARVARD NOT ONLY AT HANFORD BUT AT THE
,

OTHER WASTE DISPOSAL SITES AS WELL. WE MUST HAVE COMPLETE COOPERATION
OF USERS IF WE ARE TO CONIINUE TO SHIP OUI RADI0 ACTIVE WASTE.

Attached is a revised manifest
i active waste. to accompany all packages of radio-
l These are grouped into six categories (an additional

category is assigned to animal carcasses). Packages in categoriesA,B,C and D can be shipped to Hanford. Packages in categories E and F
can be handled locally at about 25 percent of the Hanford burial cost.
All animal carcasses are in category G and must be handled separately,as in the past.

i
-

Each package of waste received by EH&S must be individually labelled
-

'. and must fall into at-

least one of the seven categories listed on the!
"

manifest. Each package will be diisposed of in the least expensive cate-| gory in which it can be classified.

LABELLING MUST BE ACCURATE., _

| have been found to contain glass. Many packages labelled paper and plastic
; Solids (category D), which has the greatest cost.These are handled, and billed as Dry
! Any package which cannot

be placed in a category or is improperly labelled, will be returned to thej user.
!

I,
There are 12 Nuclear Regulatory Commission inspectors at the HanfordBurial site. They inspect drums, both outside and inside and will cite,

the most minor violations with disastrous consequences to the shipper Wemust be equally strict if we are to be allowed to ship out waste. .
'

is a detailed description of the seven categories. Following.
.

i
'

A. Liquid Scintillation Vials - Full or Emotv.

This may include only liquid scintillation vials. Users must not
include pipettes, microscope slides, syringes , gloves, bench pads, etc.-

These are not liquid scintillation vials.
;

B. Tubes and Vials.

.h~ This includes plastic and glass labware, excluding liquid scintillation
Nj vials, and each tightly capped item may contain up to 10 milliliters ofliquid. Containers which are not tightly capped cust not

Paper waste or plastic gloves may not be included. contain liquids.

It-in

I
<
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C. Bulk Liquids.*

This includes all liquids, except those contained 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 f aund 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 Cinth.

123 . 3, 51
35C Cr or isotopes with half lives less than 90 days3 , 14HContainin

1 Must not include glass.except 13 I and

F. Paper, Plastics, and Cloth _.

'

Containing 1 or 131 Must not include glass.125 1

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

.

* PLEASE NOTE: Bulk liquids must be de"11vered in non-breakable plastic con-
tainers (Nalgene, i.e.) and if brought to the storeroom on 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.

i
~
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NJ G'

WASTE DISPOSAL 1RNIFEST -

Licensee:..
,

2 Address (Bldg. and room) *

3. Date Transferred to EHLS:

9

4. Category Isot pe and Group 3* Volume i
Activity Tor.ic (Office Use Only)

~
'A. Liquid Scintillation Vials. Must

be tightly capped.-

- B. Tubes and vials.
-

C. Bulk Liquids

- D. _ Dry glass, metal (except no liquid
scintillatica vials, even empty ones)

-'

See instructions for further explan-
ation. thy contain dry paper and
plastics but is much cheaper to
.peckage these in categories E and F.

~

E. Paper, plastics, cloth containing ~

.

3H,140,J5s,51Cr and isotopes with. .

- half lives less than 90 days except
1251 and 131 I

F. Paocr, plastics, cloth containing-

12b and 131l 1_.

] G. Animal Carcasses.

Each package of radioactive caste delivered to EHSS must be accompanied by the above
manifest. Items in the. manifest c:ust be cam.pleted.

Itte:s 1 through 3. Enter the name of the investigator who holds the license under
which the material was purchased and used. Also fill out address
nnd date transferred to &!&S completely.

Itects A through G. Describe the vaste by checking appropriate box.

Each pack ce of waste delivered to EHSS must conform to at least one of the se ecgation
categories listed on the manifest. t.ny pect:2,~e which does not fall into any of these

(_ categories eill be tcturned to the uscr f.n rap.tc!.agi.ng.
< ,

C Containing substances which merit a "3" toxic hase.rd rating cede according to
Dancorous Pro ortica of Induntrial l'arerial , N. Irving Sax (" may cause death or.

perminent injury after very short exposure to insall quantitics")

.

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _
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J

j Model Program for flaintaining Occupational
Radiation Exposures at Medical Institutions ALARA'

,

'

(Licensee'sitame)

/

(Date) ~'

l
i
: 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

i organization will include. a Radiation Safety Committee (RSC)1
,

and a Radiation Safety Officer (RS0).
,

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.

c. 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 net implemented,
we will be prepared to describe the reasons for not implementing
them.

d. In addition to maintaining doses to individuals as far below
the limits as is reasonably achievable, the sum of the doses

,

received by all exposed individuals will also be maintained at
the lowest practicable level. It would not be desirable, for

example, to hold the highest doses to individuals to scme
fraction of the applicable limit if this involved exposing

.

additional people and significantly increasing the sQm af
radiation doses received by all involved individuals.

.

f

p.
V 1 Private practice physician licenses do not include a RSC.

.
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(II. Radiation Sa Committee (RSC)2
, ..

's

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 efforts 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, rubbs 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. enforcement
of the ALARA concept.

.

2. The RSC will support the RSO 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 T[s basis for its action in the minutes of the Committee'ss #.

W '' quarterly meeting.

'c . 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 quarterly review of occupational
radiation exposure with particular attention to instances,

where Investigational Levels in Table I below are exceeded.
The princip24 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).3-

2
The RSO on private practice physician licenses will assume the responsibilities -

of the RSC under Section II

3
The NRC has emphasized that the Investigational Levels in this program are not
new dose limits but, as noted in ICRP Report 26, "Reccmmendations of the(~ International Commission on Radiological Protection", serve as check points ,q '? above which the results are considered sufficiently important to justify '

' further investigations.
.

A
.
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I 3. The RSC will evaluate our institution's overall efforts
.

i 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.
.

III. Radiation ' Safety Officer (RS0)
e

! a. 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.

2. 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.

3. 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 quarter.

.

b. Education Responsibilities for an ALARA Program
.

~

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

2. The RSO will assure that authorized users, workers and
ancillary personnel who may be exposed to radiation will be
instructed in the ALARA philosophy and informed that
management, the RSC and the RS0 are committed to implementing
the ALARA concept.

c. Coope,rative Efforts for Development of ALARA procedures

P.adiation workers will be given Sp utunities to participate
in formulation of the procedw m t% . they will be required to -

follow.

1. The RSO will be in close contact with all users and .

workers in order to develop ALARA precedures for working-

with radioactive materials.

,- 2. The RSO will establish procedures for receiving and
'r~ evaluating the suggestions of individual workers for(Ti. improving health physics practices and encourage the use

of thore procedures.
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Reviewing Instances of Deviation from Good ALARA practices
,s

.

The RSO will investigate all known instances of deviation from!

i good ALARA practices; and, if possible, detennine the causes.
When the cause is known, the RSO will require changes in the;
program to maintain exposures ALARA.:

I
IV. Authorized Users

New Procedures Involving Potential Radiation Exposures
a.

i 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 a new procedure.
2.

The authorized user will evaluate all procedures before
using radioactive materials to ensure that exposures willbe kept ALARA.

'of trial runs. This may be enhanced through the application

b.
Responsibility of the Authorized User to Those He Supervises
1.

The authorized user will explain the ALARA concept and
his commitment to maintain exposures ALARA to all ofthose 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.
V.

_
Persons Who Receive Occupationa'l Radiation Exposure

-The worker will be instructed in the ALARA concept and its
a.

relationship to his working procedures and work conditions.
b.

The worker will know what recourses are available if he feelsthat ALARA is not being promoted on the job.
VI.

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

This institu' tion (,or private practice) hereby establishes Investigational'

will initiate review or investigation by the Radiation SafetyLevels for occupational external radiation exposure which, when exceeded,
Committee and/or the Radiaticn Safety Officer.
Levels that we have. adopted are listed in Table 1 below.The Investigational

_

levels apply to the exposure of individual workers. These
. .

.

~

( S- .)v
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Table 1

Investigational Levels -
(mrems per calendar quarter)

LEVEL I_ LEVEL II_

1. Whole body; head and trunk; 125 375
active blood-forming organs;
lens of eyes; or gonads

2. Hands and foreanns; feet and 1875 5625
ankles

.

3. Skin of whole body * 750 2250

* Not normally applicable to nuclear medi ine operations except thosec
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

e required by 10 CFR 20, 520.401. The following actions will be
taken at the Investigational Level: as stated in Table 1:

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

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

b. Personnel exposures equal to or greater than Investigational Level
~

I, but less than Investigational Level II.

The RSO will review the exposure of each individual whose
quarterly exposures equal _ or exceed Investigational Level I.
He will report the results 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
II, 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 -/SM
.these of others performing similar tasks as an index of
ALARA program quality and will record the review in the Committee
minutes.

p(
Q,-
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Exposure equal to or greater than Investigational Level II.c.

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 II, 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
II. In such cases, when the exposure equals or exceeds the
newly established Investigational Level II, those actions
listed in paragraph c above will be followed. )

W VII. Signature of Certifying Official 4

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

-

/LsA h/
Signature

fl'W& F. 0/4 Vi70&'

Name (print or type)

dx d h 4 -
_

Title

,

Institution (or Private Practice) Name and Address:

(g .-V
The individual who is authorized to make commitments for the administrationof the institution (e.g., hospital administrator, etc.) or, in the case
of a pr'vate practice, the licensed physician.
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Appendix 5 .
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>. .

GUIDELIllES FOR BI0 ASSAY

REQUIREMElfTS FOR TRITIUM
.

.

.

. .

.

-

.

fluclear Regulatory Co=1issien

Division of Fuel Cycle and Material Safety

|
|

|

|

|

|

.-

I .

. October 19, 1977

AB/REA

b
.

.
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B10 ASSAY REQUIREMENTS FOR TRITIUM

I. Conditions Recuirino Bioassay
,

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' forms of tritium as
. .

shown in the attached Table 1..

.

.B. Above 0.1 of, but less than, the levels in Table 1, routine
'

bicassay is required unless a written justification is submitted

for not performing bioassays.

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

process quantities less than 0.1 of those in Table 1.

D. Special bioassay measurements should be performed to verify the

effectiveness 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 weeks

at uniform concentrations of tritium in air as specified in

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

*Multiplyb'ng the concentration given in Appendix 3, 5 x 10-6uCi/mi, by
6.3 x 10 ml gives the corresponding quarterly intake of tritium by
inhalation. This is assumed equal to the uptake of tritium (as HTO) by
absorption thrcugh the skin unless the form of tritium in the air can be

. demonstrated to have icwer uptakes. The total uptake, including skin
absorption, would be assumed to be about 6.3 mci, which delivers a dose
cemitment of about 1.25 rems to standard man.

( I -

u
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performed to determine the resulting actual tritium intake. . Theses

special bioassay procedures should also be conducted, for personnel

wearing respirators, if for any reason the average tritium concen-

tration in air and the duration of exposure are unknown.
..

.-

II. Who Should Particicate

All workers involved in the processing of tritium, under conditions

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

| should participate.

.

III. What Types of Bioassays Should be Performed

A. Baseline (including Pre-employment, or Pre-operational IJrinalysis,

not more than one month prior to beginning work with tritium

requiring bicassay under 'Section I above).
.

B. Routine Urinalysis

C. Post-ocera tional . Within one month of last possible exposure
.

to tritium.

D. Diacnostic. Within one week of any sample exceeding levels
'

given as action points in Section V below. See V.A.2.(d).
.

IV. How Often

A. Initial Routine Samoles
Within 48 hours following entry of an individual into an area *-

where operations require bioassay according to Section I.A and( _

O(3

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

3as 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 changed to quarterly if, after 3 m'enths, the

following 3 conditions are met:

! (1) The average urinary tritium concentration from specimens .

1

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

(2) ~ Where measurements of the concentration of tritium in air

are required as a condition of the license, the quarterly
I average concentration (uCi/ml)' to which workers are exposed,'

8multiplied by the factor 6.3 x 10 m1,.does not exceed 0.8 mci,
,

| 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 Corres:gdine Actions

A. Bi-Weekly or More Frr~ ant Sacclina

1. If urinary excretion rates exceed 5 pCi/ liter, but are less
t

(-
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than 28tuci/ liter, the following course of action should be

i taken:
i

'

(a) a survey of the operations involved, including air. .

and area monitoring, should be carried out to detemine.,

[ . the cause(s) of exposur'e and evaluate potential for*' *

further larger exposures.

'
(b) Implement any reasonable corrective actions indicated

,

.

in the survey that may lower the potential for further
"

exposures.

(c) A repeat urine sample should be taken within one week

- of the previous sample and should be evaluated within a

week after collection..

(d) Any evidence from (a) and (b) indicating that further

. work in the area might result in an employee receiving a'

,

.

dose cc:m11tment in excess of the limits established in
I -

,- 520.101 should serve as cause to remove the employee from

work in this operation until the source of exposure is

discovered and corrected.

2. If urinary excretion rates exceed 50 nCf/ liter, the following

course of action should be taken: -

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

(b) If the projected dose cor=iitment exceeds 5 rems, report
'

the incident to the NRC in accordance with $20.403 of

(~$( 10 CFR Part 20.
v'
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.j (c) Refer the case to appropriate medical / health physics, , -

| consultation for recomendations regarding therapeutic

procedures that may be carried out to ac'celerate removal

of tritium from. the body and reduce the dose as. low as
.

*

,. reasonably achievable. ~
.

(d) . Carry out repeated sampling (urine collections of at

!
least 100 ml each) at .approximately one-week intervals,

; at least until samples show an excretion rate 'less than
(l

; 5#Ci/ 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 exp,osures to these other compartments do noty

, go undetected.
.. .

,

B. Quarterly Samolina.

;

*

.

Carry out actions at levels as indicated under A. above, and if

the excretion rate continues to exceed 5 mci / liter, also.

reinstitute biweekly (or more frequent) sampiing for at least the:

next 6-month period, even when urinary excretion falls below
5 pCi/ liter.

_

.
.

M e=

L1

.
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HT or T GAS IITO li!XED 1112
. .

*

IN SEALED PROCESS fluCLE0TI0E l:0RE TliAN 10K
? 1110 FORM VESSELS PRECURSORS OF INERT |1 0 9

.

TYPES OF OPERATIO!! (& forms other OR OTHER
2.

than those on SUBSTA!!CES
. -

j cic h itand cnis 4
.

i PROCESSES IN OPEll ROOM OR DEllCH, UITH 0.1 Ci 100 Ci 0.01 Ci 0.01 Cf/K
jPOSSIBLEESCAPEOFTRITIUMFROMPROCESS $-

[ VESSELS

! PROCESSES ll!Til POSSIBLE ESCAPE OF TRITIUM,
; CARRIED OUT !JITiliti A FUME 1100D 0F ADEQUATE 1 Ci 1000 Ci 0.1 Ci 0.1 Ct/K*

. DESIGft, FACE VELOCITY, Atl0 PERFORMAllCE g

*REl.!AUILIlY
,

PROCESSES CARRIED OUT ll!Tillfi GLOVE 00XES, 10 Ci 10,000 Cf 1 C1 1 Ci/K
ORDillARILY CLOSED, BUT tlITil POSSIBLE g

! RELEASE OF TRIT!WI FROM PROCESS AllD
- * '

(*

: OCCASIONAL EXPOSURE TO CONTAMIllATED 00X
'

,Al!D GOX LEAKAGE " *

.,
.

.

.

Table 1. e-

.

ACTIVITY LEVELS OR CONCENTRATIONS AB0VE HillCll BI0 ASSAY SHALL DE 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
(when routine handling of repeated batches is the more likely source of exposure). Concentrations in the right-
hand colen:n may be used when activity in process is always diluted in more than 10Kg of other reagents, as in
nuclear reactor coolant systems.

.

.

9

D

.
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Appendix 6.

UNITED hES NUCLEAR REGULATORY CO SSION

RULES and REGULATIONS
TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY .

g 19.1
'

g 19.12

PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:
19 iNSeECriONS '

l
t ec. *

19.1 Purpose. "'$ 19.3 Definitions. k number 3150-0044.
~

,
19.2 Scope.

3b As usodin this part: $ (b) The approvedinformation19.3 Definitions.
I

p (a) "Act* means the Atomic Energy E coUection requirementa contained in this$j c",",*'D Q $ Act of 1954. (68 Stat. 919) including any ||; part appearin l 19.13.
19 nfwmst n collection requirements: N

mm on" means the United States
19.11 Posting of notices to workers, u.. Nuclear Reguistory Commissbnt *5 19.11 Posting of notlees to workers.
19.12 Instruct!sna to workers. $ (c) " Worker" means an individual (a) Each licensee shall post current19.13 Notifications and reports to individ. engaged in activities licensed by the Com* copies of the following documents: (1)uals. mission and controlled by a licensee, %
19.14 Presence of representatives of licens. but does not include thelicensee. g The regulations in this part and in Part

ees and workers during inspections. g 20 of this chapter: (2) thelicense, license*

#19.15 Consultation with workers during in- (d)" License" means a license issued e conditions, or documents incorporated
specuans- under the regulations in Parts 30 through "- into a license by referenae, and amend-

r 2 t cap. men s he operating pmce-
7, 35,q.60,61.70ns o no

iricluding licenses to operate a dures applicable to licensed activities:review
1930 Vloisuons. O production or utilization facility (4) any notice of violation involving

' pursuant to Part 50 of this chapter and radiological working conditions, proposed19.31 Application for exemptions. E

licenses to possess power reactor spent imposition of civil penalty, or order 1s-19.32 Discrimination prohibited.
Authority: Secs. 53,83,81.103.104.161.188. 7 sued pursuant to Subpart B of Part 2 offuel in an independent spent fuel storagees Stat. 930. 033. 935. 93e6 On,948,955, as this chapter. and any response from the

of this chapter. " Licensee ,nt to Part 72
installation (ISFSI) pursua licensee.amended sec. 234. 83 Stat. 444, as amended

means the (b) If posting of a document specified(42 USC 2rra. 2003,2111. 2133,2134. 2201,
2238,2282): sec. act. as Stat.1242, as holder of such a license. in paragraph (a) (1) (2) or (3) of this

amended by Pub. I. 9449. 80 Stat. 413 (42 section is not practicable, the licensee
~

USC 5841). Pub. l. 95-401. sec.10,92 Stat. may post a notice which describes the
-- (e Restricted ans means any ares document and states where it may be2951 (42 USC 5851). access to which is controlled by the 11- examined.For the purposes of sec. 223,68 Saat. 958, as censee for purposes of protection of in- =

g amended (42 USC 2U3): il 19.11(a), (c). (d)" dividuals from exposure to radiation and -
) and (a) and 19.12 are issued under sec.101b' radioactive materials. " Restricted area" U (c) Each licensee er.d applicant shallgv/ 68 Stat. 948, as amended (42 USC 2201(b));

shall not include any areas used as res!* post Form NRC-3. (Revision 6-82 or
q. dential quarters, although a separate |e|later)" Notice to Emp1oyees,".asand il la13 and 19.14(a) are issued under

sec.1sto. 08 Stat 950, as amended (42 USC
2m(oS "N room or rooms in a residential building u. required by Parts 30,40,50. 60,70. 72may be set apart as a restricted area. N- e * and 150 of this chapter.$19.1 Purpose. u g 19.8 Interpretations. L

The regulations in this part establish 8 Except as specifically authorized by the
m p s n may be ob-requirements for notices. Instructions, Commission in writing, no interpretation

and reports by licensees to individuals of the meaning of the regulations in this tained by writing to the Director of the ap-
p ate uc ear Regulatory Commis-, participating in licensed activities, and part by any omcer or employee of the

n Im a and Mogn.ent RegionalR options available to such individuals in Commission other than a written in-
* connection with Commission inspections terpretation by the General Counsel will Office listed in Appendix D*,. Part 20 of

of licensees to ast'ertain compliance with be recognized to be binding upon the this chapter or the Director, Office of In-E
' "the provisions of the Atomic Energy Act Commission.
R la oof 1954, as amended Title II of the En- -
20555"ergy Reorganization Act of 1974, and regd -

1 I (d) Documents, notices, or formsI 9,3 c,"""""I'*, "**ulations, orders, and licenses thereunder
regarding radiological working condi. Except where otherwise specified in posted pursuant to this section shall ap-

J1ons. t*:is part, all communications and reports pear in a sumcient number of places to
g concerning the regulations in this part permit individuals engaged in licensed

"I 8#*P'- m should be addressed to the Director. Of. activities to observe them on the way to
$ fice of Inspection and Enforcement. U.S. or from any particular !! censed activity

The regulations in this part appy to all u. Nuclear Regulatory Commission. Wash- location to which the document applies,
persons who receive, possess, use or o ington, D.C. 20555. Communications, re- sha!! be conspicuous, and shall be re.
transfer materiallicensed by the ports, and applications may be delivered placed if defaced or altered.
Nuclear Regulatory Commission in person at the Cornmission's omces at (c) Ccmmission documents posted

i. pursuant to the regulations in Parts 30 1717 H Street. NW., Washington, D.C.: pursuant tG paragraph (a)(4) of this

or at 7920 Norfolk Avenue. Bethesda. n. section shall be posted within 2 working,,through 35.40.60.61,70 or 72 of this C

Efaryland* days af ter receipt of the documents from
a chepter, including persons licensed to N the Commission; the licensee's response,-

I operate a production or utilization
3M informadon coNecdon e if any, shall be posted within 2 working -

* facility pursuant to Part 50 of this days af ter dispatch by the licensee. suchregutements: ous approvat.
chapter and persons licensed to possess 8 documents shall remain posted for a
power reactor spent fuel in an (a)'Its Nuclear Regulatory minimum of 5 working days or until ac-

independent spent fuel storage g''' Commission has submitted the tion correcting the violation has been
* information coUection requirements completed, whichever is later.

Installat on (ISI SI) pursuant to Part 72 contained in this part to the Office of 6 19.12 Instructions to wori cr..s c aptn.
Management and Budget (OMB) for All individuals working in or frequent-

'-

approval as required by the Paperwork
; Reduction Act of 1980 (44 U.S.C. 3501 eting any portion of a restricted area shall

be kept informed of the storage. trans-
seq.). OMB has approved the fer, or use of radioactive materials or of
Information coUection requirements radiation in uch portions of the re- i
contained in this part under centrol stricted area; shall be instructed in the

health protection problems associated

l9-3 January 31,1985 (reset)
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U V 919.16(b)
PART 19 o NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

(d) When a licensee is required pur- stons of this section. Commission inspec-
suant to i 20.405 or i 20.408 of this chap- tors are authorized to refuse to permit

with exposure to such radioactive mate- ter to report to the Commission any ex- P i i dual wh

rials or radiation, in precautions or pro- posure of an individual to radiation or d b M mM g .g

cedures to minimize exposure. and in the radioactive material the licensee shall orderly inspection. With regard to areas
'

purposes and functions of protective de. also provide the individual a report on g MMm dMed by an

vices employed; shall be instructed in, his exposure data included therein.Such agency of the U.S. Government in the

and instructed to observe, to the extent report shall be transmitted at a time ! terest of national security, an individ-

within the worker's control, the applica- not later than the transmittal to the ual who accompanies an inspector may

ble provisions of Commission regulations Joanission. have access to such information only if
authorized to do so. With regard to anyand licenses for the protection of per- <

= (e) At the request of a worker who issonnel fronf exposures to radiation or '
ares containing proprietary information.

radioactive materials occurring in such terminating employment in a given the workers' representative for that area.

shall be an individual previously author-areas; shall be instructed of their re- calendar quarter with the licensee in ized by the licensee to enter that area.sponsibility to report promptly to the 11- work involvmg radiation dose, or of a
censee any condition which may lead to worker who. while employed by another 9 19.15 Consultarlon with workers dur.

,

Ing in8Pections.or cause a violation of Commission regu- person. is terminating assignment tolations and licenses or unnecessary ex* (a) Commission inspectors may con-
posure to radiation or to radioactive ma ,* work involving radia' tion dose in the

-

sult privately with workers concerning
terial; shall be instructed in the appro * licensee's facWrv in that calendar matters of occupational radiation protec-
priate response to warnings made in the h quader. each licensee shall pronQ to tion and other matters related to ap-
event of any unusual occurrence or mal a; each such worker, or to the worker a plicable provisions of Commission regu-
function that may involve exposure to * designee, at termmation.a wntten lations and licenses to the extent the in.w

radiation or radioactive materiall and * report regardmg the radiation dose spectors deem necessary for the conduct
rece ved by that worker from operations of an effective and thorough inspection.

shall be advised as to the radiation ex- of the licensee dunng that specifically (b) During the course of an inspection
posure reports which workers may re- identified calendar quarter or fractioit any worker may bring privately to the
quest pursuant to 119.13. The extent of thereof, or pronde a wntten estimate of attention of the inspectors. either orally
these instructions shall be comriensur- " " '"
ste with potential radiological health that d 8e if the fmally determined tion which h'e has reason to believe may
protection problems in the restricted personnel momtonng results are not have contributed to or caused any vio-
area. available at tnat bme. Estimated doses lation of the act, the regulations in this

, shall be clearly indicated as such, chapter, or license condition, or any un-g 19.13 Notifications and reports to in. necessary exposure of an individual to-

"* ~'

$ 19.18 Presence of representatives of radiation from licensed radioactive ma-
(a) Radiation exposure data for an licensees and workers during inspec. terial under the licensee's control. Any

individual, and the results of any meas- tions. such notice in writing shall comply with

atert'al de ited or r % (a) Each licensee shall aford to the
N tained in the body of an individual. shall N Commission at all reasonable times op g the requirements of I 19.16(a).rad onct e

(c) The provisions of paragraph (b)
g f this section shall not be interpreted aso0; be reported to the individual as specified c: portunity to inspect materials, activities, e

" in this section. The information reported "8' facilities, premises, and records pursu
authorization to disregard instructions

E shall include data and results obtained ant to the regulations in this chapter. I '
pursuant to Commission regulations, or* (b) During an inspection, CommMion 5 19.16 Hequeste by worker. foe inspec-
ders cr license conditions, as shown in " " ' *
records maintained by the licensee pur- inspectors may consult privately with

(a) Any worker or representative ofsuant to Commission regulations. Each workers as specified in I 19.15. The 11-
notification and report shall: be in wrig. censee or licensee's representative may workers who believes that a violation of

the Act the regulations in this chaptering; include appropriate identifying data accompany Commission inspectors dur-
or licen'se conditions exists or has oc-such as the name of the licensee, the ing other phases of an inspection.

name of the individual, the individual's (c) If, at the time of inspection. an curred in license activities with regard to
social security number; include the indi. Individual has been authorized by the radiological working conditions in which

th be d ay equvidual's exposure information; and con. workers to represent them during Com. g' '0[k
tain the foUowing statement. mission inspections, the licensee shall gi ,
N report is furmshed to you u'nder the provi, notify the inspectors of such author 12a= violation to the Director of Inspection and En.

tion and shall give the workers' repre. I rcement. to the Director of the appro-Sions of the Nuclear Resulatory Commission regu-
laten lo CFR Part 14 You should preserve this sentative an opportunity to accompan:.- au hmen Re&nal Mce, or,b
report for further reference *

the irspectors during the inspection of Commission inspectors. Any such notice
(b) At the requert of any worker, eacn

licensee shall advise such worker annu-
physical working conditions. shall be in writing, shall set forth the

(d) Each workers' representative shall specific grounds for the notice, and shaU
ally of the worker's exposure to radiation
or radioactive material as shown in rec-

be routinely engaged in licensed activi. be signed by the worker or representa-
ties under control of the !!censee and tive of workers. A copy shall be provided

ords maintained by the !!censee pursu-
| ant to i 20.401(a) and (c). shall have received instructions as spec, the hcensee by the Director of Inspection and

Uled in i 19.n Enforcement. Regional Office Director,
(c) At the request of a worker former*

(e) Different representatives of 11 or the inspector no later than at the timely engaged in licensed activities con-
trolled by the !!censee, each licensee shalf censees and workers may acccmpany the of* inspection except that, upon the re-

inspectors during different phases of an quest of the worker giving such notice,furnish to the worker a report of the inspection if there is no resulting inter. his name and the name of individualsworker's exposure to radiation or radio * ference with the conduct of the inspec- referred to therein shall not appear inactive material. Such report shall be fur- tion. However, only one workers' repre- such copy or on any record published,nished within 30 days from the time the
sentative at a time may accompany the released, or made available by the Com-request is made, or within 30 days after inspectors mission, except for good cause shown.

the exposure of the individual has been gg) wggji the approval of the licensee (b) U, upon receipt of such notice, thedetermined by the licensee, whichever is
and the workers' representative an in. Director of inspection and Enforcement or Re-later: shall cover, within the period of

time specified in the request. each calen- dividual who is not routinely engaged gional Office Director determines that
in licensed activities under control of the complaint meets the requirements setdar quarter in which the worker's ac*
the license, for example, a consultant forth in paragraph (a) of this section,tivities involved exposure to radiation to the licensee or to the workers' repre- and that there are reasonable grounds tofrom radioactive materials licensed by

the Commission; rad shall include the sentative, shall be afforded the oppor- believe that the alleged violation exists
tunity to accompany Commission inspec. or has occurred, he shall cause an in-

dates and locattor s of licensed activities tors during the inspection of physical spection to be made as soon as practica-
| in which the worker participated during working conditions. ble, to determine if such alleged violationthis period.'

(E) Notwithstanding the other provi. exists or has occurred. Inspections pur-

January 31,1985 (reset) 19-2
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g 19.17 V d 919.32
PART 19 o NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

suant to this section need not be hmited
r 519.30 Violat. ions.O Ito matters referred to in tDe compialnt.

An injuncum u omer comt ede may
4 3 19.17 Inspectione not warranteds in-

[ / co be obtained prohibiting any violation of
o'f Inspection and Enforce- { any provision of the Act or Title II off (a) If r t' the Energy Reorganization Act of 1974,ment or of the appropriate Regional o' OfBee determines, with respect to a com- * or any regulation or order issued there-

,f plaint under i 19.16, that an inspection under.
is not warranted because there are no -

A # #treasonable grounds to believe that a vio-+

lation exists or has occurred, he shall no- wder may be omed fw h payment'

o a civil penalty imposed pursuant totify the complainant in writing of such'

' section 234 of the Act for violation of sec-determination. The complainant may
obtain review of such determination by U n 53, 57, 62. 63, 81, 82, W W. W,

submitting a written statement of post- 107, or 109 of the Act or any rule, regula-
tion with the Executive Director for Operations. tion, or order issued thereunder, or any'

U.S. Nuclear Regulatory Commission. Washing- term condition or limitation of any 11-.

ton, D.C. 20555, who will provide the licensee cense issued thereunder, or for any vio-
with a copy of such statement by certi- lation for which a license may be revoked

i fled mail, excluCng, at the request of the under section 186 of the Act. Any person
complainant, the name of the complain. O who willfully violates any provision of
ant. The licensee may submit an oppos- g the Act or any regulation or order issued
ing written statement of position with N thenunder 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 g or imprisonment or both, as provided by
statement by certified mail. L'pon the request law.
of the complainant.the Esecutive Director for

app cation for exemptions.Operations or his designee may 61931 li
hold an informal conference in which The Commission may, upon applica.
the comp 1r.inant and the licensee maY * tion by any licensee or upon its own in-
orally present their views. An informal itiative, grant such' exemptions from the
conference may also be held at the re-r.

M questof thelicensee,butdisclosureof the nquinments of me nguladons in this

R identity of the complainant will be made part as it determines are authorized by
e only following receipt of written author- law and will not result in undue hazard
* 12ation from the complainant. After con- to Itfe or property.
$ sidering all written and oral views pre. O

sented, the Executive Director for Operations 9 19.32 Di crimination prohibited.
shall affirm modify. or reverse the determina- No person shall on the ground of sexg ti n f the Director of Inspection an! Enforce-(O be excluded from participation in, be de-,

O ce and fu i m la . ant and nied the benefits of, or be subjected to
the licensee a written notification of his discrimination under any program or ac.
decision and the reason therefor. tivity licensed by the Nuclear Regulatory

(b) If the Director of Inspection and Enforce. Commission. This provision will be en-
ment or of the appropriate Regional % forced through agency provisions and
Omce determines that an inspection is @ rules similar to those already established,
not warranted because the requirements c with respect to racial and other discrim-
of I 19.16(a) have not been met, he shall u ination, under title VI of the Civil Rights
notify the complainant in writing of S Act of 1964. This remedy is not exclu.
such determination. Such determination sive, however, and will not prejudice or
shall be without prejudice to the filing of cut off any other legal remedies avail.
a new complaint meeting the require-
ments of I 13.16(a). -able to a discriminatee.,

I
""

-

f 19JO ? .,a protection.

Employment discrimination by a
. licensee or a contractor or subcontractor

.

*

k of a licensee against an employee for
a engaging in protected activities under
" this part or Parts 30,40,50,00,70.72,or
{150 of this chapter is prohibited.

.

U

$3 January 31,1965 (reset)
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UNITED SwiES NUCl. EAR REGULATERY COUISSION

s

RULES and REGULATIONS
TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

r~,q
V, g 20.1

g 20.3(a)

PART STANDARDS FOR PROTECTION AGAINST RADIATION
20

should, in addition to complying with
PART 20--STANDARDS FOR ENroncat"T the requirements set forth in this

PROTECTION AGAINST RADIATION 20.601 violations. part, make every reasonable effort to
ArrtNorx A-Protection Factors for Respirators maintain radiation exposures, and re*

Omrm Ar. PaovtstoNs ArrENDtx B-CoNCENTnAT!oNs IN AIR AND leases of radioactive materials in ef-Sec.
20.1 Purpose. WAftn Asovt NarenAL BACKCacCND fluents to unrestricted areas, as low as

ArrrNoix C is reasonably achievable. The term "asO
ArrtNDIX D-UNITED Starts NUCLEAa Rrco- low as is reasonably achievable" means

Lat av ConassroNpanAs.orr cts264 Units of stion dose. L5 low as is reasonably achievable
20.5 Units of radioactivity. taking into account the state of tech-
20.6 Interpretations. Authedty: Sem s3, es, se 81.10s, tot ist. nology, and the economics of improve-
20.'T Communication es Stat am esa, ass, ese, sir,94e, as ments in relation to benefits to the20.8 Information collection requirements: amended, (42 USC 2073, 20ss, 3Dee, 2111- public health and safety, and other so-OM8 a pptoval. 21s3,2134,220tk esca,201, as amended,202-PtnartsstsLE Dosts, LrvzLs AND aos, hh, L es 434 as Stat.1242,12441244 id '

CoNCENTRATsoNs hbw L e6-re, se Stat. 413 (42 UAC sett, ations, and in relation to the utiliza-

20.101 Radiation dose standards for indj. Se42,5eesk &n M aWmk enem 6 2e puW W
viduals in restricted areas. For the purposes of sec. 223, es StaL est as terest.

20.102 Determination of prior dose. amended.(42 Uac 2273L li m:01. 20.102- 0 20.2 Scope.20.103 Exposure of individuals to concen. 2103(a)(b), and (fl,30.104 (a) and (bk
trations of radioactive materials in air in antoe(bk miosta), m20s. m202(a), maos, The regulations in this part apply to
restneted areas. mar,asot mass, mao 4 and usos are all persons who receive, possess, use.20.104 Exposure of minors, la ed under sec. teth, es Stat e44 as or transfer material licensed pursuant20.105 Permissible levels of radiation in un- amended. (42 UAC 220t(t)); and il mios, to the regulations in Parts 30 throughrestricted areas.

atm(ek aa401-aa40r. m40e(b) and m40s 3 35,40.60.6 3.70, ort 2 of this chapter in.20.10 adio vtty la effluents to unres- are inued under sec, teto, se Stat est a $ cluding persons licensed to operate a
20.101 Medical diagnosis and therapy. amended. (42 USC 2201(olkb a production or utilization facility pur-
20.108 Orders requiring furmshing of bio-

V assay servlees. Ocxta.As, Paovtstons 'suant to Part 50 of this chapter and
O persons licensed to possess power reac-' #

I 20.1 Purpose * tor spent fuel in an independent spentPascAUTsoNARY PaoczDvars
(a) The regulations in this part es- fuel storage installation (ISFSI) puru-

21201 Surwys. sant to Part 72 of this chapter.C

20.202 Personnel monitoring, g tablish standards for protection
20.203 Caution signs, labels signals and e against radiation hazards arising out

controts. E of activities under licenses issued by
,,,

20.204 Same: exceptions. g the Nuclear Regulatory Commission
20.20$ Procedures for picking up, receiving, and are issued pursuant to the Atomic { 20,3and opening packases. Energy Act of 1954, as amended, and
20.206 Instruction of personnel. the Energy Reorganization Act of 5 20.3 Definitions.20.207 Storage and control of licensed ma- 1974.

terials in unrestrteted areas. (a) As used in this part:
Wasrr DrsposAs, to) The use of radioactive material (13 "Act" means the Atomic Energy"'

20.301 General requirement. or other sources of radiation not 11 Act of 1954 (68 Stat. 919) includmg
an am th re20.302 Method for obtaming approval of censed by the Commission is not sub 4 , .a tive material"proposed dtsposa1 procedures, ject to the regulations in this part. e-

20.303 Disposal by release into sanitary However. It is the purpose of the regu. O means any radioactive material dis-4

2 lations in this part to control the pos, e persed in the air in the form of dusts.
'

sewemse systems.

20.305 Treatment or disposal by inciner. E session, use, and transfer of licensed fumes, mists, vapors, or gas,es;d

a material by any licensee in cuch a S (3) " Byproduct material means anysuon.
20.306 Disposal of specific wastes. S manner that the total dose to an indi, radioactive matertal (except special
20.311 Transfer for disposal and manifests. ? vidual(including exposures to licensed nuclear material) yielded in or made

Rtcous. Rzronts. Ann Nortrication and unlicensed radioactive material a xp s '

d g ep ce of o*
20.401 Records f surveys radiation moni. 8 or utilizing special nuclear ma-at 't, heth r e po ession
20.402 Reports of theft or loss of licensed the licensee or any other person, but *

material. not including exposures to radiation - *

Sec. from natural background sources or g43 .. Calendar quarter" means not
less than 12 consecutive weeks nor20.403 Notifications of incidents. medical diagnosis Pad therapy) does more than 14 consecutive weeks. Thep.404 [Resen ed! not exceed the standards of radiation first calendar quarter of each year.0A05

, s of o etexrt ure and exces- protection prescribed in the regula- shall begm in January and subsequent,

20.406 [ Reserved) Jons in this part. g calendar quarters shall be such that
20.407 Personnel monitorms reports.
20.408 Reports of personnel moratorms on | (c) In accordance with recommenda O no day is included in more than one

*

d termmation of employment or sort. O tions of the Federal Radiation Coun a calendar quarter or omitted from in-
g cil, approved by the President, persons clusion within a calendar quarter. No20.409 Notificattuns and reports to individ.
y engaged in activities under licenses h !!censee shall change the method ob-

,

(# uals.
served by him of determining calendar

Exernions Akn AnctTsonaL RreciarxtxTs ,, issued by the Nuclear Regulatory quarters except at the bermning of ag Commission pursuant to the Atomic,,0.501 Applications for exemptions. Energy Act of 1954 as amended. and calendar year *
;0.502 Add.ttonal reautrements..

the Energy Reorganization Act of 1974 *

a r.m.m 'It tom femd
._ _ _ _ , . ___ -- ___. . _ - . _- . _ _ -
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PART 20 o b ANDARDS FOR PROTECTIOGAINST RADIATION
(5) " Commission" means the Nuclear (13) " Radioactive material" includes ,

Regulatory Commission or its duly au- any such material whether or not sub- ; at 1237, 42 U.S.C. 5814) and retrans-
th:rized representatives; ject to licensing control by the Com ;; ferred to the Secretary of Energy pur.

eston. suant to section 301(a) of the Depart,- -

[ ment of Enetgy Organization.
" (6)" Government agency" means any (Pub. I. 95-91, 91 Stat. 565 at 57.
executive department, commission, in. (14) " Restricted area" means any . -

d: pendent establishment, corporation, area access to which is controlled by (42 U.S.C. 7151).
wh:11y er partly owned by the United the licensee for purposes of protection r-

(19) ,, Termination *, means the end
States of America which is an instru "h of individuals from exposure to radi- | of employment with the licensee or,inm ntality of the United States, or any

4 board, bureau, dhision, service, office, e stricted area" shall not include any ;;;aticn and radioactive materials. "Re. ; the case of individuals not employed
g cfficer, authority, administration, or *N areas used as residental quarters, al- by the licensee, the end of a woric as-

though a separate room or rooms in a signment in the licensee's restricted" cth r establishment in the executive u

E branch of the Government; residential building may be set apart ; areas in a given calendar quarter,
(7) as a restricted area: without expectation or specific sched-

being." Individual" means any human
g

~ uling of reentry into the licensee's re-*

(8) "L! censed material" means stricted areas during the remainder of
source material, special nuclear mate- that calendar quarter.
rial, or by. product material received.

-
pcssessed, used, or transferred under a (b) Definitions of certain other
gen:ral or specific license issued by words and phrases as used in this part
thi Commission pursuant to the regu- are set forth in other sections, includ-

'""

1 ti:ns in this chapter; (15) " Source material" means it) ing:- Uranium or thorium, or any combina. (1) " Airborne radioactivity area" de-,

g tion thereof, in any physical or chemi- fined in i 20.203;
cal form; or (11) ores which contain by (2) "Raciation area" and "high rad!-e
weight one twentieth of one percent ation area" defined in i 20.202:

e

[(9) " License" means a license issued '"or or ( y co in n ere " " . "" '"";: und;r the regulations in Parts 30 ,,

of. Source material does not include ' '

* thr: ugh 35,40,60,61,70 er 12 of this special nudene material. (4) " Survey', defined in i 20.201;
u. chipter. " Licensee" means the holder (5) Units of measurement of dose-

; ci such license; (rad. rem) defined in i 20.4;
(6) Units of measurement of radioac.

-

tivity defined in i 20.5.
"'' (10) " Occupational dose" includes

9 20.4 Units of radiation dose. gSexposure of an individual to radiation -
(1) in a restricted area; or (11) in the (16) ,Special nuclear material,. (a) "D'ose," as used in this part,

Plutonium, uranium 233, T the quantity of radiation absorbed p. jc:urse of employment in which the in. means: (1)
h dividual's duties involve exposure to unit of mass, by the body or by anyuranium enriched in the isotope 233 or

radi* tion, provided, that " occupational y in the isotope 235, and any other ma $ portion of the body, When the regula-
2 dose" shall not be deemed to include $ terial which the Commission, pursuant *e tions in this part specify a dose during

a period of time, the dose means the
any Gxposure of an individual to radi e to the provisions of section 51 of the N total quantity of radiation absorbed.

" ttiin for the purpose of medical diag- | m ,tact determines to be special nuclear
nosis or medical therapy of such indl. n a erial, but does not include source per unit of mass, by the body or by

, yidual. materfah or W any matedal arthfal- any portion of the body during such'

ly enriched by any of the foregoing period of time. Several different units
(11) " Person" means: (1) Any individ. but does not include source material, of dose are in current use. Definitions

ual, corporation, partnership, firm, as- of units as used in this part are set-
t

forth in paragraphs (b) and (c) of this
soc!* tion, trust, estate, pubile or pri- {ar(ea )ac" cess to which is not controlled17 Unrestricted area,, means any section.I v:te institution, group, Government
ag ncy other than the Commission or h by the licensee for purposes of protec- (b) The rad, as used in this part, is aI

th2 Department (except that the De e tion of individuals from exposure to measure of the dose of any lonizing ra-
diation to body tissues in terms of thepartm nt shall be considered a person radiation and radioactive materials,m

within the meaning of the regulations a and any area used for residential quar- energy absorbed per unit mass of the
tissue. One rad is the dose correspond.3 in this part to the extent that its facil. { ters. ing to the absorption of 100 ergs per

,

a ities and activities are subject to the 11 gram of tissue. (One millirad~

(18) " Department" means the De*y o th o ission ant to
' ti;n 202 of the Energy Reorganization partment of Energy established by the c e re , as ed in this part, is a'

'

Act cf 1974 (88 Stat.1244)), any State, Department of Energy Organization measure of Jhe dose of any ionizing ra-
any f reign government or nation or Act (Pub. L. 95-91, 91 Stat. 565, 42 diation to body tissues in terms of its'

! any political subdivision of any such U.S.C. 101 et seq.) to the extent that estimated biological effect relative to a
g;ternment or nation, or other entity; the Department, or its duly authorized dose of one roentgen (r) of X rays.

(One millirem (mrem)= 0.001 rem.)an,d (11) any legal successor, repre- representatives, exercises functions
! s;ntative, agent, or ag cy of the fore- ; formerly vested in the U.S. Atomic The relation of the tem to other dose

units depends upon the biological' ' E. 2 r- ; Energy Commission, its Cha'irman,
effect under consideration and u- members, officers and components and

- (12) " Radiation" means any or all of f transferred to the U.S. Energy Re- the conditions of irradiation. For
tha fellowin alpha rays, beta rays,

( b2 spnd electrons, high speed protons,X rays, neutrons, high ; search and Development Administra-
purpose of the regulations in this p

l gamma rays,g: ,

any of the following is considered t 3tion and to the Administrator thereof be equivalent to a dose of one rem: /1

pursuant to sections 104 (b), (c) and{ *z and cther atomic particles; but not (d) of the Energy Reorgamzation Act (1) A dose of I r due to X- or
|N sound or radio waves, or visible, in- of 1974 (Pub. L. 93-438. 88 Stat.1233

gamma radiation:

t frared, or ultraviolet light; (2) A dose of I rad due to X ,

[
gamma, or beta radiation:
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(3) A dose of 0.1 rad due to neutrons

~

5 20.6 Interpretations.
f C"

' *"
, gn rece e y period *e-, (4 A dose . 5 ra cue to particles a Except as specifically authorized by

heavier than protons and with sufft g the Commission in writing. no inter * {g terial and other sources of radiation acalendar quarter from radioactive ma-
'

cient energy to reach the lens of the E lations in this part by any officer or 2 the standpretation of the meaning of the regu- u. total occupational dose in excess of
.

eye: If it is more convenient to meas.V ards specified in the follow-ure the neutron flux, or equivalent, M employee of the Commission other Ling table:
than to determine the neutron dose in than a written interpretation by the _
rads, as provided in paragraph (c)(3) General Counsel will be recognized to g
of this section one rem of neutron ra _be binding upon the Commission. s REMS PER CALENoAR CUARTER

8diation may, for purposes of the regu.
lations in this part be assumed to be = t ** * 8 - "'*d *no w aci=. ee *e 7

equivalent to 14 million neutrons per '2 ant >NseEe
"' "

as a ie
2 smn ae .noi cooysquare centimeter incident upon the 5 20.7 Communications. i._3 7%body; or. If there exists sufficient in-

formation to estimate with reasonable Except where otherwise specified in -,,

accuracy the approximate distribution this part, all communications and re- (b) A licensee may permit an indhid-
in energy of the neutrons, the incident 2 this part should be addressed to the * tot lports concerning the regulations in. ual in a restricted area to receive a
number of neutrons per square centi- E Executive Director a occupational dose to the whole.

estimated from the following table: meter equivalent to one rem may be e U.S. Nuclear Regulatory Commission, afor Operations. 7. bodygreater than that permitted-

j Washington, D.C. 20555. Communica- 1 provided:under paragraph (a) of this section.
NEUTRON Flux Dose EcuwALENTS tions. reports, and applications may be *

- delivered in person at the Commis- (1) During any calendar qu'rter the

sfon's offices at 1717 H Street NVI..
total occupational dose to the wholeg %.,. .g

Washington, D.C.; or at 7920 Norfolk _ body shall not exceed 3 rems; andnew an. 4 .oe an

g "'*'***** C * ,,Q ' *,80',*),'," * Avenue. Bethesda Maryland.j,
-

.au~ aiio n : news (2) The dose to the whole body,
*C" i. M'[#* ' when added to the accumulated occu.,

Ng 20.8
s

beformeeen oomection pational dose to the whole body, shallm9
**f

| requeremones: 0eds approval not exceed 5 (N-18) rems where "N"$,'' - $ ',$ | $ (a) %e Nuclear Regulatory
equals the individual's age in years at;
his last birthday; ando cosi T i sac a o*t s7o Commission has submitted the (3) The licensee has determined the

o c2 '

4m n io ' aso ,

information collection requirements 5; individual's accumulated occupationalk, ,1 % U| f,o contained in this part to the Office of 2 dose to the whole body on Form NRC-, 3,gg e Management and Budget (OMB) for E 4. r n a clear and legible record con-: 5 _, n oo* aoas,ical approyal as ret 1ufred by the Paperworks o. ' tatning all the information required inis a75 .. ... _ .q 24. ice! ir

seq.). OMB has approv(ed theReduction Act of l980 44 U.S.C. 3501 stthat form: and has otherwise compliedb. . ,'h p~
,

a
'

88g; g with the requirements of 120.102. As,,
information collection requirements used in paragraph (b). " Dose to the'

contained in this part under control whole body" shall be deemed to in.
(d) For determining exposures to X number 3150-0014. clude any dose to the whole bodyor gamma rays up to 3 Mev, the dose (b) De appmved information gonads, active blood. forming organs,limits specified in

inclusive, may be assumed to be equiv-15 20.101 to 20.104. A collection requirements contained in thishead and trunk, or lens of eye.

alent to the " air dose" For the pur. $ part appearin $$ 20.102.20.103.20.105.
-

~ 20.106. 20.203. E205. 20.302. 20.311 5 20.102 Determination of prior dose.
-

pose of this part " air dose" means that $
the dose is measured by a properly e' 20.401. 20.402.20.403. 20.405. 20.407, (a) Each licensee shall require anycalibrated appropriate instrument in ' 20.408, and 20.40s, individual, prior to first entry of theair at or near the body surface in the (c) nis part contains information

individual into the licensee's restricted, region of highest dosage rate. collection requirements in addition to area during each employment or workthose approved under the control assignment under such circumstances
number specified in paragraph (a) of this that the individual will receive or is

-

section. These information collection likely to receive in any period of one5 20.5 l' nits of radioactivity. requirements and the control numbers
halendar q ajer an o(a) Radioactivity is commonly. and under which they are approved are as, ,xee pe, nt offor purposes of the regulations in this foll0Ws: ble standards specified in i 20.101(a)part shall be, measured in terms of dis.

(1)In Il 20.101 and 20.102. Form and i 20.104(a). to disclose in a writ.5 integrations per unit time or in curies. NRC-4 is approved under control ,. ten, signed statement, either: (1) ThatE "" 3I :: the individual had no prior occupa.* One curf e = 3.7 x 10 '' disintegrations*
::I 20 ON8 NRM I8 tional dose during the current calen.

h per second (dps)=2.2x1088 disintegra.tions per minute (dom). Commonly approved under'controt number 3150- m dar quarter, or (2) the nature and
used submultiples of the curie are the 9006. | amount of any occupational dose
millicurie and the microcurte: i which the individual may have re..

-

(1) One millicurie (mCl) ' = 0.001 ceived during that specifically identi.
curie (C1) '= 3.7 x 10 ' dps. PtnMrsstat.t Dosts. Izytz s. we fled current calendar quarter from

(2) One microcurie (gCD '=0.000001 CoNerVTRAT!oNs sourees of rad!ation p0ssessed or e0n'
_curte = 3.7 x 10' dps. trolled by other persons. Each !!censee

9 20.1013 Radiation dose standards for in. shan mamam remds d sud state.
dividuals in restricted areas, men s un ommiss n auh.=

(b) iDelesM 40 FR So7041- ( )I ccordance with the provisiom izes their disposition.

.h * of I 20.102(a) and except as providec (b) Before permitting, pursuant to
(c) 1 Dele:W 39 FR 239901 in paragraph (b) of this section, no li' i 20.101(b), any individual in a restrict.(v censee shall possess, use, or transfer ti. ed area to receive an occupational ra.

censed material in such a manner as to diation dose in excess of the standards
specified in | 20.101(a), each licensee
shall:a

20 3
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 information
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
f (rdance with the instructions appear.2) Calculate on Form NRC-4 in ac-co
E ing therein, or on a clear and legible
g 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 i 20.101(b).
(c)(1) In the preparation of Form

NRC-4 or a clear and legible record
containing all the information re-
quired in that form, the !!censee 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

C.. .
~-

,

t

-.

9

e

e

g'

-

f .

- .

.
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PART 20 o STANDbS FOR PROTECTION AGAIN RADIATION

such r; ports, the licensee shall use the manner as to permit any inctivicual m would result from Inhalation of suchdose shown in the report in preparing a restricted area to inhale a quantity material for 40 hours at the ianiformth7 firm. In any case where a licensee of such material in excess of t5e concentrations specified in Appendix )1ble to obtain reports of the indl. Intake limits specified in Appendix B. B. Table 1. Column 1 as is reasonably /al's occupational dose for a previ. Table I. Column 1 of this part. If such . achievable. Whenever the intake of ra-
c mplete calendar quarter, it shall soluble uranium is of a form such that 2 dioactive material by any individual

be assumed that the individual has re- absorption through the skin is likely,2 exceeds this 40-hour control measure,
a.aived the occupational dose specified individual exposures to such material e the licensee shall make such evalua-
in whichever of the following columns shall be controlled so that the uptakei tions and take such actions as are nec-
apply; of such material by any organ from * essary to assure against recurrence.

The licensee shall maintain records ofeither Inhalation or absorption or
coma i- Co*"'a - both routes of intake * does not exceed such occurrences, evaluations, and ac-

.UoO that which would result from inhaling tions taken in a clear and readily iden-* * " * *
",.To,'" such material at the limits specified in tifiable form suitable for summary'm 'a'o ,#

3"
g78',,, UT Appendix B. Table I, Column 1 and review and evaluation.m ,

to m i. **9"o oa footnote 4 thereto.
' '"Iki (3) For purposes of determining

'*

f (c) When respirstory protective
* *' i.'

S *** compliance with the requirements of
toe ooren this section the licensee shall use suit- equipment is used to limit the inhalation

** "H able measurements of concentrations of airborne radioactive material -

ZN " " of radioactive materials in air for de-; pursuant to paragraph (b)(2)of this3, ,g
tecting and evaluating airborne radio section, the licensee shall use equipment
activity in restricted areas and in addl. 2 that is certified or had certification-

tion, as appropriate, shall use meas g extendedby the NationalInstitute for
f (2) The licensee shall retain and pre- . urements of radioactivity in the body,

Safety and Health Administration
Occupational Safety and Health /Mine

n
- serv 2 records used in preparing Form measurements of radioactivity excret * (NIOSH/MSHA).The licensee mayed from the body, or any combination,. NRC-4 until the Commission author-
.1:e their disposition. of such measurements as may be nec- mah allowance for this use of

essary for timely detection and assess- respiratory protective equipment in*
gment of individual intakes of radioac- '8timating exposures of individuals to
f!tivity by exposed individuals. It is as- this material provided that:.

*t umed that an individual inhales ra-
If calculation of the individual's accu. blicactive material at the airborne con-

j,ncQ,co ee ao sp if d or tmultt;d occupational dose for all peri- ; centration in which he is present g,
cds pri;r to January 1.1961 yields a unless he uses respiratory protective ,

r:sult higher than the applicable accu- equipment pursuant to paragraph (c) skin absorption and inhalation. the total
intake permitted is twice that which would

1:d dose value for the individual of this section. When assessment of a : result from inhalation alone at the concen.that date, as specified in para- particular individual's intake of radio- O tration specified for H 3 S in Appendix B. '

(b) of I 20.101, the excess may active material is necessary, intakes ; Table I. Column 1 for 40 hours per week for
b2 disr;garded. less than those which would result .13 week.s.

from Inhalation for 2 hours in any one ; hat inhaled in a period of one caJendar'For radon 222. the limiting quantity is~

day or for 10 hours in any one week at t

.$*[EYthe IsItIp'e$o*1u of t$e a$e
8 20.103 Exposure of individuals to con. uniform concentrations specified in

c:ntrctions of radioactive materials in Appendix B. Table I. Column 1 need the concentration value specified is based'
tir in restricted areas. not be included in such assessment,

(a)(1) No licensee shall possess, use, provided thr.t for any assessment in upon exposure to the material as an exter.

or transfer licensed material in such a excess of these amounts the entire nal radiati n source.1ndividual exposures to
am unt s included. these materials may be accounted for as

manner as to permit any individual in part of the limitation on individual dose in
o restricted area to inhale a quantity (b)(1) The licensee shall, as a precau- | 20.101. These nuclides shall be subject to

tionary procedure, use process or the precautionary procedures required bycf radioactive material in any period
other engineering controls, to the i 20.103(b x 1).of one calendar quarter greater than

the quantity which would result from extent practicable, to limit concentra. ' Multiply the concentration values spect-
inhalation for 40 hours per week for tions of radioactive materials in air to fled in Appendix B. Table I. Column 1. by

13 weeks at uniform concentrations of levels below those which delimit an 6.3w to'mi to obtatn the quarterly cuantity

radioactive material in air specified in airborne radioactivity area as defined tmit. Multiply the e neentration value spec.
in 120.203(d)(1)(ii)- d in Appenex B. Tabk L Column 1. by -

Appendix B. Table I. Column 1. ' 8 8 If 2.5 x10' mi to obtain the annual quantity(2) When it is impracticable to apply limit for Rn.222.th2 radioactive material is of such process or other engmeering controls *Significant intake by ingestion or injec.
form that intake by absorption to limit concentrations of radioactive tion is presumed to occur only as a result of
thr; ugh the skin is likely, individual material in air below those defined in circumstances such as accident. inadver. -

expisures to radioactive material shall i 20.203(d)(1)(li), other precautionary tence, poor procedure or sunilar special

be controlled so that the uptake of ra. procedures, such as increased surveil. CC"d tio sue intakes t be evaluated
d, dilactive material by any organ from lance, limitation of working times, org dures as may be appropriate to the etreum.

. Gith:r inhalation or absorption or provision of respiratory protective stances of the occurrence. Exposures so' both routes of int.ske '' in any calen. equipment, shall be used to maintain
evaluated shall be included in determtmnsdar quarter does not exceed that intake of radioactive material by any whether the limitation on individual expo-

I which would result frotn inhaling such individual within any period of seven sures in i 20.103(aH1) has been exceeded.
radioactive material for 40 hours per consecutive days as far below that ' Regulate,ry guidance on assessment of in.

'

week fr.r 13 weeks at uniform concen. intake of rad;oactive material which dividual intakes of radioactive material ts
tr specified in Appendix B. given m Regulatory Guide 8 9. " Acceptable
( ;tions'121. Colurnn 1. Concepts. Models. Equations and Assump.'

tions for a Bloassay Program." single copiesU) No licensee shall possess, use, or of which are available from the office of
transfer mixtures of U-234 U-235. and Standards Development. U.S. Nuclear Regu.
U-238 in soluble form in such a lat iry C mmission. Washington. D.C. 20555.

upon written request.

Se;tember 1,1982 '2N
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
(1) ne licensee selects respiratory those specified Ir. Appendix A of this

protective equipment that provides a part in selecting and using respiratory (c) The provisions of Il 20.103(b)(*

, and 20.103(c) shall apply to exposur
protection factor greater than the protective equipment. ne Commission g subject to paragraph (b) of this sec-
multiple by which peak concentrations may authorize a licensee to use higher a tion except that the references in
of airborne radioactive materials in the protection factors on receipt of an il 20.103(b)(2) and 20.103(c) to Appen-working area are expected to exceed the application (1) describing the situation
values specified in Appendix B. Table 1 for which a used exists for higher ,,. dix B. Table I Column i shall be

* deemed to be references to AppendixColumn 1 of this part. The equipment so protection factors, and (2) demonstrating [ B. Table II Column 1.selected shall be used so that the that the respiratory protective L
cverage concentratfon of radioactive equipment willprovide these higher
materialin the air that is inhaled during protection factors under the proposed

{ any period of uninterrupted use in an conditions of use.
, airbome radioactivity area, on any day. (e) Where equipment of a particular 20.103 Permissible levels of radiation in

E. by any individual using the equipment, type has not been tested and certified. g-

does not exceed the values specified in or had certification extended, by (a) There may be included in any ap-
a Appendix B. Table 1. Column 1 of this NIOSH/MSHA. or where there is no plication for a license or for amend-
' part.For the purposes of this paragraph, existing schedule for test and ment of a license proposed limits upon*

- the concentration of radioactive O certification of certain equipment, the 1evels of radiation in unrestricted
materialin the air that is inhaled when ; licensee shall not make allowance for areas resulting from the applicant's
respirators are wom may be estimated 2 this equipment without specific possession or use of radioactive mate-by dividing the ambient concentration in
air by the protection factor specified in h authorization by the Commission. An rial and other sources of radiation.
Appendix A of this part. If the exposure ; application for this authorization must Such applications should include in-

formation as to anticipated average ra-la later found to be greater than ' include a tfemonstration by testingsor
estimated, the corrected value shan be on the basis of reliable test information. diation levels and anticipated occupan-

_

used:if the exposure is later found to be that the material and performance ey times for each unrestricted area in-
(

less than estimated, the corrected value characteristica of the equipment are volved. The Commission will approve \
may be used. capable of providing the proposed the proposed limits if the applicant

(2) The licensee maintains and
degree of protection under anticipated demonstrates that the proposed limits
conditions of use. are not likely to cause any individualimplements a respiratory protection

program that includes, as a minimust (f) Only equipment that has been to receive a dose to the whole body in
air sampling sufficient to identify the specifically certified or had certification any period of one calendar year in
hazard, permit proper equipment extendet; for emergency use by NIOSH/ /xcess of 0.5 rem.

(b)
selection and estimate exposures; .MSHA shall be used as emergency j Except as authorized by the

"g,yge,, Commission pursuant to paragraph (asurveys and bionssays as appropriate to
ts he licensee shall notify. In writ. eof this section, no licensee shall posevaluate actual exposures; written ing the Director of the appropriate Nu. y sess, use of transfer licensed material

'

procedures regarding selection. fitting, clear Regulatory comrntsuon Inspection c in such a manner as to create in anys
and maintenance of respirators, and and Enforcement Rectonal Of".ce hsted

unrestricted area from radioactive ma-testing of respirators for operability 1njo p ,,to,y protduv*| eg'uto te tal and other sources of radiation in
i at 1esst 3o '

immediately prior to each use; written ,
possess on.

procedures regarding supervision and o$ent is first used under the provtssons (1) Radiation levels which, if an indi-this section.training of personnel and issuance
records; and determination by a vidual were continuously present in-

physician prior to initial use of the area, could result in his recch'ing a
dose in excess of two minirems in anyrespirators, and at least every 12 months one hour, or

thereafter, that the individual user is -

(2) Radiation levels which, if an indl.I ml Exposun of nu.no s.physically able to use the respiratory vidual were continuously present inprotective equipment. (a) No licensee shall possess, use, or the area, could result in his recehing a(3) A written policy statement on transfer licensed material in such a dose in excess of 100 millitems in any
respirator usage shall be issued covering manner as to cause any individual seven consecutive days.
such things eo use f practica le within a restricted area who is under

18 years of age. to receive in any
respirst rs utine, nonicutine, and pq d of one calendar quarter imm [ (c) 1n addition to other requirerr.ents
emergency use o resptrators; and radioactive material and other sources 2 of this part, licensees engaged in ura.

of radiation in the licensee's posses- : nium fuel cycle operations subject to
a the provisions of 40 CFR Part 190

theIlrespirator use e cen e sha a e * " "spec fled the ab ecach respirator user that the user may -

"**fds for Mear Rwer @eo
a

leave the area at any tune for relief from E paragraph (a) of I 20.101 |* * *" * * U * U*# '(b) No licensee shan possess, use or 3respirator use in the event of equipment
f. transfer licensed material in such acalfunction. physicat or psychological -

dis tress. procedural or communicataan manner as to cause any individual $ 20.106 Radioactivity in effluents to un.
fatlure significant deterioration of within a restricted area, who is under restricted areas,

18 years of age to be exposed to air-cperating conditions, or any other borne radioactive material possessed (a) A licens'ee shall not possess, use,
condition that trught require such relief. by the licensee in an average concen. I or transfer licensed material so as to

(4) The licensee uses equipment tration in excess of the limits specified release to an unrestricted area radioac-
within limitations for type and mode of in Appendix B. Table II of this part. 6tive material in concentrations which
use and provides proper visual. For purposes of this paragrapn. con- Z exceed the limits specified in Appen-
communication, and other special centrations may be averaged over pert- cc dix B. Table II of this part. except as

* authorized pursuant to i 20.302 orcapabilities (such as adequete skin ods not greater than a week. Rprotection) when needed. ' paragraph (b) of this section. For pur.
(d) Unless otherwise authorized by poses of this section concentrations*

,.

the Commission, the licensee she!! not may be averaged over a period not
f assign protection factors in excess of greater than one year. j

.

_ _ _ _ _ - - _ _ - - - _ . - - - - _ _ - - - _ _ - - - - - - - - - - - - - - - - - -
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| PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
'

l (b) An application for a license or ^
! amendment may hclude proposed centrations of radionuclides. PaECAUT1oNAaY Paocanvass ji limits higher than those specified in (7) A description of the waste treat.

.' paragraph (a) of this section. The ment facilities and procedures used to I 20.201 Surveys.
reduce the concentration of radionu- (a) As used4

$.
CZmmission will approve the proposed clides in effluents prior to their re. Ga . ,,My in the regulations in thislimits if the applicant demonstrates: lease. 3 means an paluadon of

1 (1) That the applicant has made a (d) For the purposes of this section gthe radiation hazards incident to the
i rissonable effort to minimize the ra. the concentration limits in Appendix Poduction, use, release, disposal, or -
i di activity contained in effluents to B. Table II of this part shall apply at gpresence of radioactive materials or ,

t

I unr:stricted areas; and the boundary of the restricted area, other sources of radiation under a spe-
| (2) That it is not likely that radioac- The concentration of radioactive ma- acific set of conditions. When appropri.

a

I tiv2 material discharged in the efflu. terial discharged through a stack, pipe ate, such evaluation includes a physi.' ent would result in the exposure of an or simnar conduit may be determined cal survey of the location of materials
j individual to concentrations of radio. with respect to the point where the and equipment, and measurements of
j ' active material in air or water exceed- materialleaves the conduit. If the con- levels of radiation or concentrations of
i ing the limits specified in Appendix B, duit discharges within the restricted radioactive materf al oresent.
j Table II of this part. 3 area, the concentration at the bound- i

_

! (c) An application for higher 1mits 3 ary may be determined by applying
} appropriate factors for dilution, dis-

pursuant to paragraph (b) of thia, sec. ; persion, or decay between the point of f(b) Each licensee shall make or Itiin shall include information demon u. -

;
'

(e)In addition to limiting concentra 3cause o be made stich surveys as (1)jstr: ting that the applicant has made a g discharge and the boundary. may necessary for the licensee toreasonable effort to minimise the rs.
dilactivity discharged in effluents to tions in effluent streams, the Commis. ;; comply with the regulations in this ;

e !i unrestricted areas, and shall include, sion may limit quantities of radioac- Dart and (2) are reasonable under the !: as pertinent: Live materials relessed in air or water 'ygreu,mstances to evaluate the extent
i' (1) Information as to flow rates, during a specified period of time if it of radiation hazards that may be pres-

|| t:tal volume of effluent, peak concen. appears that the daily intake of radio- '" t*

'I ,tration of each radionuclide in the ef, active material from air, water, or food !,
flutnt, and concentration of each radg. by a suitable sample of an exposed 5 20.202 Personnel monitoring.

I cnucilde in the effluent averaged over population group, averaged over a
:

? S period of one year at the point period not exceeding one year, would (a) Each licensee shall supply appro-
|! whtre the effluent leaves a stack, otherwise exceed the daily intake re. priate personnel monitoring equip-

tube, pipe, or similar conduit; sulting from continuous exposure to ment to, and shall require the use of
I (2) A description of the properties of air or water containing one third the such equipment by:
i * ht effluents, including: concentration of radioactive materials (1) Each individual who enters a re.
j (1) Chemical composition; specified in Appendix B Table II of stricted area under such circumstances %,

4this part. that he receives, or is likely to receive,> (!!) Physical characteristics, includ.
I u.ing suspended solids content in 11guld a dose in any calendar quarter in

,

'

* effluents, and nature of gas or aerosol excess of 25 percent of the applicable
| "fcr air effluents; (f) The provisions of paragraphs (a) value specified in paragraph (a) of

~
-

j ( 111 ) The hydrogen ion concentra. through (e) of this section do not i 20.101,
'j tians (p") of liquid effluents; and apply to disposal of radioactive materi. (2) Each individual under 18 years of

(iv) The size range of particulates in al into sanitary sewerage systems, age who enters a restricted area under
effluents released into air. " which is governed by 120.303. such circumstances that he receives.

| (3) A description of the anticipated 2 (g) In addition to other require. or is likely to receive, a dose in any cal.
human occupancy in the unrestricted E ments of this part, licensees engaged ,endar quarter in excess of 5 percent of

I arsa where the highest concentration . In uranium fuel cycle operations sub- ;;the applicable value specified in para-
|.i of radioactive material from the efflu. ' ject to the provisions of 40 CFR Part : graph (a) of I 20.101.

i Int is expected, and. In the case of a 190," Environmental Radiation Protec. e (3) Each individual who enters ariver or stream, a description of water tion Standard for Nuclear Power Op- * high radiation area. :

uses downstream from the point of re- ,', rations," shall comply with that part. (b) As used in this part, i
*

Itase of the effluent. (1) " Personnel monitoring equip.
q (4) Information as to the highest "

concentration of each radionuclide in 5 20.107 4fedical diagnosis and therapy, ment" means devices designed to be *
'

g ggg gtn unrestricted area, including antici- Nothing in the regulations in this the purpose of measuring the dose re.
; e

pit *d concentrations averaged over a part shall be interpreted as limiting ceived (e.g., film badges, pocket cham.
+

,

i piritd of one year: the intentional exposure of patients to bers, pocket dosimeters, film rings,
i
'

i (1) In air at any point of human oc- radiation for the purpose of medical
etc.); 1

j cupancy:or diagnosis or medical therapy, (2) " Radiation area" means any fj (11) In water at points of use down.
j , stream from the point of release of $ 20.108 Orders requiring furnishing of area, accessible to personnel, in which

[
4 thz effluent. bio.asserservices. there exista radiation, originating in

. whole or in part within lleensed mate.
i 3 Where necessary or desirable in rial, at such levels that a major por. !

t

8 " ' "
order to aid in determining the extent tion of the body could receive in anyr ditn cli in re ivin o e of an individual's exposure to concen* one hour a dose in excess of 5 mil.

l
stream prior to the release of liquid ei-
flutnt. trations of radioactive material, the

! (6) A description of the environmen. g Commission may incorporate appro-
lirem, or in any 5 consecutive days a i
dose in excess of 100 millirems: i

gal monitoring equipment, including prhte provisions in any license, direct. (3) "High radiation area" means any
[} mInsitivity of the system, and proce. ing the licensee to make available to area, accessible to personnel, in which
tdurzs and calculations to determine the individual appropriate bio assay there exists radiation originating in i

: "

2 c:ncintrations of radionuc!! des in the services and to furnish a, copy of the whole or in part within licensed mate. ;

] unristricted area and possible recon. reports of such services to the Com* rial at such levels that a major portion
mission.

l of the body could receive in any one
hour a dose in excess of 100 millirem.i

t,+ ,,
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION |
i

Be eqdpped with ahtional con-
|

~

(2) Each entrance or access point to,.

de such mat upon fah
1- a high radiation area shall be,- the entry control devices to func
,

(D Equipped with a control device as required by paragraph (c)(6)(i )~

which shall cause the level of radi- this section the radiation level within
ation to be reduced below that at the area from the sealed source shall$ 20.203 Caution signs labels, signals and which an individual might receive a be reduced below that at which it )''"'"I'' dose of 100 millirems in 1 hour upon would be possible for an individual to -

(a) General (1) Except as otherwise entry into the area; or receive a dose in excess of 100 mrem in |
authorized by the Commission, sym. (11) Equipped with a control device [" Oyals bebols prescribed by this section shall which shall energize a conspicuous

make an individual attempting touse the conventional radiation caution visible or audible alarm signalin such
enter the area aware of the hazardcolors (magenta or purple on yellow a manner that the individual entering
and the licensee or at least one otherbackground). The symbol prescribed the high radiation area and the licens- individual, who is familiar with the ac-by this section is the conventional ee or a supervisor of the activity are 3 tivity and prepared to render ori

three-bladed design: made aware of the entry; or y summon assistance, aware of such fall-, ,

(111) Maintained locked except during * ure of the entry control devices.
KADIArtoN SYMnOI. periods when access to the area is re- f (111) Be equipped with control devices

1. Cross. hatched area is to be magenta or quired, with positive control over each y such that upon failure or removal of
purple. Individual entry, physical radiation barriers other than

2. Background is to be yellow. (3) The contrcls required by para- the source's shielded storage container
graph (c)(2) of this section shall be es- the radiation level from the source

[ 60 13tablished in such a way that no indi- shall be reduced below that at which it0

Evidual will be prevented from leaving a would be possh for an indMdual W
receive a dose in excess of 100 miem inN E.high radiation area. one hour; and visible and audible

g (4) In the case of a high radiation alarm signals shall be generated to
g g0 area established for a period of 30 make potentially affected individuals'N days or less, direct surveillance to pre- aware of the hazard and the licensee

vent unauthorized entry may be sub- or at least one other individual, who is
stituted for the controls required by familiar with the activity and pre-
paragraph (c)(2) of this section. pared to render or summon assistance.-

s.

' (5) Any licensee, or applicant for a 11 aware of the iailure or removal of the
.| | cense, may apply to the Commission physical barrier. When the shield for

-a 4''s for approval of methods not included the stored source is a liquid, me

\ 8

( in paragraphs (c)(2) and (4) of this see- shall be provided to monitor the
i tion for controlling access to high ra. rity of the shield and to signal, a

||| l diation areas. The Cornmission will ap- matically loss of adequate shielding.
3 prove the proposed alternatives if the | Physical radiation barriers that com.g
[ ,. [ licensee, or applicant demonstrates'

g '4. ., *e A | that the alternative methods of con-
trol will prevent unauthorized entryi 7A4#

|g.[g _

this section is met. radioactive sources that are used in tele-

g into a high radiation area, and that
the ree.uirement of paragraph (c)(3) of .This paragraph (cx6) does not apply to,

a

therapy, in radiography, or in completely
(2) In addition to the contents of - self shielded irradiators in which the source

is both stored and operated within the samesigns and labels prescribed in this sec 2 (6) Each area in which there may shelding radiation barrier and in the de.
tion, licensees may provide on or near* exist radiation levels in excess of 500 signed configuration of the trradiator iss
such signs and labels any additional * rems in one hour at one meter from a always physically inaccessible to any indl.
Information which may be appropriate ' sealed radio. active source 8 that is used Irfon in an area that is a

' '

sure to radiation or to radioactive ma D trradiate materials shall:
in aiding individuals to minimize expo *

dividual. This paragraph HUibdo do$s n t'8

apply to sources from which the radiation isterial. "'" (1) Have each entrance or access incidental to some other use nor to nuclear|

| (b) Radfaffen areas. Each radiation po.nt equipped with entry control de. reactor generated radiation other than radi.
'

area shall be conspicuously posted vices which shall function automati. atton from byproduct. source, or special nu.
with a sign or signs bearing the radi. cally to prevent any individual from clear materials that are used in sealed
ation caution symbol and the words: tr ve te e te g t e are hen so,u,pces shjln dIrrad to

,, ,

'; liberate entry into the area oniy after ti,', ,,$g, ppt t, p
' s. on iie to c od et aet,CAtmoM 8

I pg g ,pp;; a control device is actuated that shall and who is not in compliance with the provt.
| RADtAT!oN Aar.A z cause the radiation level within the sto .s of this pararraph on Mar. 14. 1978

* area from the sealed source, to be re- shall file with the Director. Office of Nucle.(c) High radf affon areas. (1) Each
high radiation area shall be conspicu 0 duced below that at which it would be at Material Safety and Saferuards. U.S. Nu-

possible for an individual to receive a clear Regulatory Commission. Washington,,

t cusly posted with a sign or signs bear- dose in excess of 100 mrem in one D C. 20555, on or before June 14.1978 in.
I ing the radiation caution syrnbol and hour; and prevent operation of the formation describing in detail the actions
I the words: source if the source would produce ra. $"tNs o [t4. I 78

' ' " '

disti n levels in the area that could er ph by
CAtmoN , may continue activities in conformance'result in a dose to an individual in present license conditions and the crow

excess of 100 mrem in one hour. The sions of the previously effective i 20.2034i
Hten RADtATIoM ARr.A entry control devices required by this until such compliance is achieved. For such|.j

paragraph (c)(6) shall be established persons compliance must be achieved not,

' Or " Danger" in such a way that no individual will later than Dec. 14.1978.I

| be prevented from leaving the area.
1

.

.m Mesmher 1 MM
_. . _ _ - - _ . _ . _ . _ .
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

tmoval in ordinary circumstances need
prise permenent structural compo- ~ 7) Licensees with, or applicants for. CAUT!oN 5(
ents, such as walls, that have no

licenses for radiation sources that are
e

redible probability of failure or re- within the purview of paragraph (c)(6) A MAmIAI,(s) -

of this section, and that must be used :
(2) Each area or room in which natu.not meet the requirements of this

in a variety of positions or in peculiar g ral uranium or thorium is used org aragraph (c)(6)(i!!).p
.

locations, such as open fields or for. [- stored in any amount exceeding oneg (iv) Be equipped with devices that ests, that make it impracticable to hundred times the quantity specifiednwill Cutomatically generate visible and
Scudible alarm signals to alert person- comply with certain requirements of *. in Appendix C of this part shall be
Unel in the area before the source can paragraph (c)(6) of this section, such conspicuously posted with a sign or

as those for the automatic control of signs bearing the radiation cautionbe put into operation and in sufficient
tim] for any individual in the area to , radiation levels. may apply to the Di- symbol and the words:

rector, Office of Nuclear Material -7perate a clearly identified control 2
device which shall be ins',alled in the " Safety and Safeguards. U.S. Nuclear
are; and which can prevent the source * Regulatory Commission. Washington,

D.C. 20555, for approval, prior to usegom being put into operation. ; of safety measures that are alternative ~

CAUT!oN 8to those specified in paragraph (c)(6)
of this section, and that will provide at RADIOACTIVE MATERIAI(s)_

(v) Be controlled by use of such ad- least an equivalent degree of person-
ministrative procedure and such de- nel protection in the use of such (f) Containers. (1) Except as pro-

')* vices as are necessary to assure that sources. At least one of the alternative vided in paragraph (f)(3) of this sec-
; th2 area is cleared of personnel prior measures must include an entry. pre- t o[ acy,}g

on er of licensed te
a to cach use of the source preceding venting interlock control based on a ,

*; which use it might have been possible physical measurement of radiation label identifying the radioactive con-
" f r an Individual to have entered the that assures the absence of high radt- tents.

es. I ation levels before an individual can
gain access to an area where such paragraph (f)(1) of this section shall

(vi) Be checked by a physical radi. sources are used. bear the radiation caution symbol and
the words " CAUTION, RADIOAC-Eti:n measurement to assure that -
TIVE MATERIAL" or " DANGER,pri:r to the first individual's entry

int 3 the area after any use of the RADIOACTIVE MATERIAL". It shall
(d) Airborne radioactivity creas. (1) also provide sufficient information 8 tosource, the radiation level from the As used in the regulations in this part permit individuals handling or usingsource in the area is below that at " airborne radioactivity area" means (1) the containers, or working in the vicin-Chich it would be possible for an indi-

idual to receive a dose in excess of any room, enclosure, or operating area ity thereof, to take precautions to

in which airborne radioactive materi. avoid or minimize exposures.00 mrem in one hour.
(vil) Have entry control devices re* als composed wholly or partly of lj. (3) Notwithstanding the provisions 3

g quired in paragraph (c)(6)(1) of this censed material, exist in concentra- |, of paragraph (f)(1) of this section la- j,

e sectt:n which have been tested for tions in excess of the amounts speci. 3 eting is not required:b

[ pr:per functioning prior to initial op* fled in Appendix B. Table I, Column 1 g (1) For containers that do not con.
of this part; or (11) any room, enclo, e tain licensed materials in quantitles

; (erattIn with such source of radiation sure, or operating area in which air. " greater than the applicable quantitiesn any day that operations are not un-
intirruptedly continued from the pre * borne radioactive material cornposed alisted in Appendix C of this part.

wholly or partly of licensed material (11) For containers containing onlyvi;us day or before resuming oper* exists in concentrations which, aver- natural uranium or thorium in quanti-ttiins after any unintended interrup*
tiin, and for which records are kept of : aged over the number of hours in any ties no greater than 10 times the appli-
th dates, times, and results of such : week during which individuals are in cable quantities listed in Appendix C

the area, exceed 25 percent of the of this part.
t:sts of function. No operations other Eamounts specified in Appendix B (iii) For containers that do not con-
than those necessary to place the ' Table I. Column 1 of this part. tain licensed materials in concentra-
source in safe condition or to effect re 0 (2) Each airborne radioactivity area tions greater than the applicable con-parts on controls shall be conducted

with such source unless control de- shall be conspicuously posted with a centrations listed in Appendix B,
l vices are functioning properly, The 11- sign or signs bearing the radiation cau. Table I, Column 2, of this part.

tion symbol and the words*, tiv) For containers when they are at-
censee shall submit an acceptable tended by an individual who takes the
schedule for more complete periodic *

CAUTioM i precautions necessary to prevent the
! tests Cf the entry control and warning exposure of any individual to radiation

systIms to be established and adhered
AIRaoRNE rdDloACTIVITY AREA or radjoactive Inaterials in excess of

( 11 I a tose entt xit por. (e) Addiffonal requirements. (1) the limits established by the regula-
tals that are used in transporting ma. Each area or room in which licensed t ons in this part.<

t;rtis to and from the irradiation material is used or stored and which !~ (v) For containers when they are in
contains any radioactive material 2 transport and packaged and labeled inarn, and that art not intended for use

by 'r]dividuals, controlled by such de. (other than natural uranium or thor- [ accordance with regulations of the De-Vices'and administrative procedures as lum) in an amount exceeding 10 times partment of Transportation.
the quantity of such material specified ,,* (vi) For containers which are accessi

cre necessary to physically protect and
in Appendix C of this part shall bewarn against inadvertent entry by any

! Individual through such portals. Exit conspicuously posted with a sign or ble 8 only to individuals authorised to
-

portals for processed materials shall signs bearing the radiation caution , handle or use them, or to work in the
e equipped to detect and signal the syrnbol and the words:t vicinity thereof, provided that the con-

; tents are identified to such indh1 dualsl sence of loose radiation sources g'

that are carried toward such an exit ' Or ,,Dansu ,-
ce by a readily available written record.and to automatically prevent such ,,gpna|ap h auon "- (vil) For manufacturing or process N

| loose sources from being carried out of , ,

timate of activity, date for which activity La [ equipment, such as nuclear reactors,
mthe area. _,,,a'

'

estimated, ma.ss enrichment. etc. reactor components, piping, and tanks.,,

1

l
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PARThe STANDARDS FOR PROTECTibAGAINST RADIATION
f (4) Each licensee shall, prior to dis- '

~
I 20.205 Procedures for picking up, receiv.;; posal of an empty uncontaminated ing and opening packages. TABLE oF EXEMPT ANo TYPE A CuANTmES

g" remove or deface the radioactive mate *
container to unrestricted areas.f (t)(1) Each licensee who expects to

a rial label or otherwise clearly indicate receive a package containing quanti- 7, , ,, j% ,Q^,,,,,g
-

tm ==cun.e c -

0 that the container no longer contains ties of radioactive material in excess of
{ radioactive materials.

the Type A quantities specified in i d et |
w

0 00'paragraph (b) of this section shall: a
e, 00](D If the package is to be delivered '"

to the licensee's facility by the carrier. ,
, re

vmake arrangements to receive the vi 1 'O C
i 20*

I 20.204 Same: exceptions. package when it is offered for delivery V8 28 # ]by the carrier. or sp ce
iNotwithstanding the provisions of (11) If the package is to be picked upg'20.203, by the licensee at the carrier's termi- .r3. , , ., ,.n.,o,,gro s .,w o.a so,m-!

are so.cw a l m cN cnao*
I' be posted with a caution sign because(a) A room or area is not required to nal, make arrangements to receive no-

i
tification from the carrier of the arriv.

.

! * of the presence of a sealed source pro. al of the package, at the time of arriv- ,|> [ Footnote I removed 49 FR 196231
E

N Vided the radiation level twelve inches al.
from the surface of the source con. (2) Each licensee who picks up a q
tainer or housing does not exceed five package of radioactive material from a (c)(1) Each licensee. upon receipt of
millirent per hour- carrier's terminal shall pick up the a package containing quantities of ra-(

g package expeditiously upon receipt of dioactive material in excess of the,

g notification from the carrier of its ar p Type A quantities specified in para-

3 [ graph (b) of this section, other than(b) Rooms or other areas in hospi- h (1) Each licensee, upon receipt of E *' "
tals are not required to be posted with '"

rad!ati Eege. s 1 on ecaution signs, and control of entrance g a package of radioactiveshall monitor the external surfaces ofmaterial. R levels external to the package. Theor access thereto pursuant to the package for radioactive contam!- package shall be monitored as soon asi 20.203(c) is not required, because of nation caused by leakage of the radio- practicable after receipt, but no laterpthe presence of patients containing by- active contents, except: than three hours after the package isgproduct material provided that there (1) Packages containing no rnore received at the licensee's fac,ility if re-Jare personnel in attendance who will
E take the precautions necessary to pre- than the exempt quantity specified in ceived during the licensee s normalthe table in this paragraph; *"#kirg ho rs, o 8 hours if receivedAvent the exposure of any individual to - g,
ra adon rad act e ma (!D Packages containing no rnore
, , g } than 10 millicuries of radioactive ma- (2) If radiation levels are found on

the external surface of the package inregulations in this part* eria c u isung solely of utdum.
carbon 14. sulfur 35. or iodine 125; excess of 200 millirem per hour, t' ~

three feet from the external surf f(111) Packages containing only radio- the package in excess of 10 mil
~

(c) Caution signs are not required to ac mate a as gases or m specM , per hour,be posted at areas or rooms containing f0N.
radioactive materials for periods of the acensee shall immediate-e-

active material in other than liquid (iv) Packages containing only radio S ly notify by telephone and telegraphless than eight hours provided that (1)
4 the materials are constantly attended fon (including Mo 99/Tc 99m gener $ ma11 gram, or facsimile, the director of
j during such periods by an indh'iduaj stors) and not exceeding the Type A *,' the appropriate NRC Regional Office

"

who shall take the precautions neces. Quantity limit specified in the table in *; livering carrier. listed in Appendix D. and the final de-a
* sary to prevent the exposure of any in- this paragraph: and L=f dividual to radiation or radioactive (v) Packages containing only radion-

materials in excess of the limits estab- uclides with half lives of less than 30 "

lished in the regulations in this part
and; (2) such area or room is subject to days and a total quantity of no more (d) Each licensee shall establish and

_ the licensee's control. than 100 millicuries. maintain procedures for safely open-
R ing packages in which licensed materi.

The monitoring shall be performed asg al is received, and shall assure that
soon as practicable after receipt, buta such procedures are followed and that"

due e nsiderauon is given to special(d) A room or other area is not re- no later than three hours after the m
. quired to be posted with a caution package is received at the licensee's faJ instructions for the type of package

E h lice,k being opened.N sign, and control is not required for d M ,

E each entrance or access point to a normal working hours. or eighteen
room or other area which is a high rs.

f diation area solely because of the pres hours. hours if received after normal working p
0 2065 . Instractkn of personnel.g ence of radioactive materials prepared

for transport and packaged and la -

beled in accordance with regulations (2)If removable' radioactive contaml " Instructions required for individualsn

(22.000 disintegrations per minute) pergnation in excess of 0.01 microcuriesE of a restricted area are specified inworking in or frequenting any portionof the Department of Transportation.
-

100 square centimeters of package sur L. i 19.1,2 of this chapter.
; face is found on the external surfaces -

1 of the package, the licensee shall im. 9 :0.207
Storare and control of licensed," mediately notify the final delivering. rnaterials in unrestricted areas.

carrier and, by telephone and telej
*

graph mailgram or facsimile, the ap n Licensed materials stored in an
(a);

unrestncted area shall be see -8 For extrnple. containers in locations such r-

as mater. filled canals, storage vaults, or hot mission Inspection and Enforcementom g from unauthortzed removal fromplace of storage.cens.

Regional Office shown in Appendix D|(b) Licer. sed materials in an unres.of this part.,

tncted area and not in storage shall be

20 9
May 31,1984
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PART 20 o STANhDS FOR PROTECTION AGAIN$ADIATION
f (b)Th2 C rnmissi n cill n:t appr've ( -) 0.05 microcuries cr less tf hydro-

tended under the constant surveil- : any application for a license for dis- gen 3 or carbon 14, per gram of
lance and immediate control of the 11- : posal of licensed material at sea unles! medium, used for liquid scintillation
censee. * the applicant shows that sea disposal counting: and .A

E offers less harm to man or the envi- (b) 0.05 microcuries or less of hydro- /.

; ronment than other practical alterna- gen 3 or carbon-14, per gram of animal9 ,,,AsTE DIsPosA!. tive methods of disposal. tissue averaged over the weight of thevv
,

8 20.301 General requirement. entire animal: provided however,
""* * #Na licensee shall dispose of licensed

m terial except: ?.this section in a manner that wculd
.

* permit its use either as food for(n) Ey transfer to art authorized re- -

hums.ns or as animal feed.cipirnt as provided in the regulations 5 20.303 Disposal by release into sanitary z
in Parts 30,40,60, 61, 70 or 72 of this sewerage systems. (c) Nothing in this section, however,u.

c spter, whichever rosy be applicable: No licensee shall discharge licensed I ih
'

eo s g e pt,
e material into a sanitary sewerage and disposal of such byproduct materi-

al specified in i 30.51 of this chapter; *

0 (a t te fly soluble or dispersible

( ) e quantity of any licensed or (d) Nothing in this section relieves

(b) As authorized under 120.302 or other radioactive material released the ll:ensee from complying with

Part ei of this chapter; or into the system by the licensee in any other applicable Federal, State and -

one day does not exceed the larger of local rtgulations governing any other
paragraphs (b)(1) or (2) of this section. toxic or hazardous property of these

,

(1) The quantity which,if diluted by materials.
I"~ (c) As provided in i 20.303, applica 2 the average daily auantity of sewage

_

" bl) to the disposal of licensed material $ released into the sewer by the licensee..,

O by r; lease into sanitary sewerage sys c will result in an at erage concentration i 20.311 Transfer for disposal and
tems, er in i 20.306 for disposal of spe, a equal to the limits specified in Appen- manifesta.

E cific castes, or in i 20.106 (Radioactiv. g dix B. Table I. Column 2 of this part: (a) Purpose.no requirements of this
* ity in effluents to unrestricted areas). or section are designed to control transfers( (2) Ten times the quantity of such of radioa:tive 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

.3028 20 Method for obtaining approval of (c) The quantity of any licensed or supplement existing requirements
proposed disposal procedures. other radioactive material released in concerning transfers and recordkeeping

f r such wastes.De reporting and(n) Any licensee or applicant for a 11 m hly of ater Mco eeN requinments contabedc:nse may apply to the Commission leased by the licensee, will not resultcoproval of proposed procedures to in an average concentration exceeding in this section have been approved by ],

the limits specified in Appendix B, the Office of Management and Budget;pose of licensed material in a
*j

Table I. Column 2 of this part; and OMB apprcval No. 3150-0014.mann;r not otherwise authorized in
th2 r;gulations in this chapter. Each (b) Each shipment of radioactive
applicction should include a descrip- waste to a licensed land disposal facility

: ti:n cf the licensed material and any must be accompanied by a shipment
;; (thir radioactive material involved. in. (d) The gross quantity of licensed manifest that contains the name,
a cluding the quantities and kinds of and other radioactive material, exclud- address and telephone number of the
i such material and the levels of radio. Ing hydrogen 3 and carbon 14, released ; person g,enerating the waste.De
g activity involved, and the proposed into the sewerage system by the licens.: manifest sha'l also include the name,
manner and conditions of disposal. ee does not exceed one curie per year.E address, and telephone number or theTh? application should also include an The quantitles of hydrogen 3 and ' name and EPA hazardous wastean' lysis and evaluation of pertinent carbon 14 released into the ranitary O ldentification number of the personinformation as to the nature of the en* sewerage system may not exceed 5 transporting the waste to the landvironment, including topographical, curies per year for hydrogen-3 and 1 disposal facillty.The manifest must alsogeological, meteorological, and hydro * curie per year for carbcn 14. Excreta indicate as empletely as practicable: a1:gical chsracteristics: usage of ground from individuals undergoing medical
and surface waters in the general area: diagnosis or therapy with radioactive physical description of the waste: the
th? n ture and location of other po. % material shall be exempt from any volume: rsdionaclide ldentity and..

tenti lly affected facilities; and proce* limitations contained in this section. quantity; the total radioactivity; and the
dur;s to be observed to minimize the principal chemical form.%ea

solidification agent must be specified.risk cf unexpected or hazardous expo. '

sures. 3 . Waste containing more than 0.1%f 20.305 Treatment or disposal by inciner. chelating agents by weight must be,,,

identified and this weight percentage of
No licensee shall treat or dispose of the* chelating agest~ estimated. Wastes

licensed material by incineratfort classified as Class A. Class B, or Class
except for materials listed under C in i 61.53 of this chapter must be
i 20.306 or as specifically approved by clearly identified .ns such in thel

i the Commission pursuant to manifest.The total quantity of the
il 20.106(b) and 20.302. radionuclides H-3, G-14. To-se and I-

129 must be shown.The manifest9 20.306 Disposal of specific wastes.
required by this paragraph may be

Any licensee may dispose of the fol- shipping papers used to meet
lowing licensed material without Department of Traceportation or

% regard to its radioactivity: N

N-

*F:bruary 28,1983(reset) 2040
,
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TANDARDS FOR PROTECTIUgGAINST RADIATION

EnvironmentalProtection Agency
fro (m the generator within one week of1) Acknowledge receipt of the westeequivalent documentation by the

regulations or requirements of the collecton
receiver, provided all the required receipt by returning a ofgned copy of the (7) lac!ude the new manifest with the

f knformation is included. Copies of manifest or equivalent documentation: shipment5 manifests required by % section may (2) P.epare a new manifest to reflect (a) Retain copies of original manifests
be legible carbon copies or legible consolidated shipments; the new - and new memfests and documentation
photocopies. manifest shall serve as a listing or ladex of acknowledgement of riceipt as the

(c)Each manifest mustinclude a for the detaded genuator manifests. neord of transfu oflicanud material
eartification by the waste generator that Copies of the generator manifests shall requind by Parts 30,40, and 70 of &
the transported materials are properly be a part of the new manifest.The waste chapten and
classified.desaibed packaged, marked, coVector ma prepare a new manifest 9) For any shipreent or part of a

sh(ipment for which acknowledgement isand labeled and are la proper condition without atta the generator
for transportation according to the manifuts, pro ed the new manifest not received within b tirnes set forth in
applicable ngulations of the contains for each package the this section. conduct an investigation in
Department of Transportation and the information spedfied in paragraph (b) of accordance with paragraph (h) of this
Commission. An authorized h section.W collector licenne shall section.
representative of the waste generator certify that nothing has been done to b (g) b land disposal facility operator
shaDalgn and date the manifest. waste which would invalidate the shalh

(d) Any generating licensee who generator's certification: (1) Acknowledge receipt of the wasta (
transfers radioactive waste to a land (3) Forward a copy of the new within one week of receipt by returning i

disposal facility or a licensed waste manifest to the land disposal fadlity a signed copy of the manifest or
conector shall comply with the operator at the time of shipment equivalent documentation to the

4) Include the new mar:ifest with the shipper.The shipperJo be notiSed is thenquirements in paragraphs (d)(1)
through (8) of this section. Any sh(ipment to the disposal site; licensee who last possessed the waste
generating licensee who transfers waste (5) Retain a copy of the manifest and and transferred the waste to the
to a licensed waste processor who treats documentation of acknowledgement of opustw.h nturned copy of he
or npackages waste shad comply with receipt as the record of transfer of manifest or equivalent documentation
the ulnments of paragraphs (d)(4) licensed material as required by Parts shallindicate any disenpandes -

(8) of this section. A licassee 30. 40 and 70 of this chapter, and retain betwun matuials usud on 6e mandut=

i shalk j information from generator manifests iand '
,

p !au comphd
S E ""mmi h **g2)[ wa(1) Prepare aH waetes so that theste is classified according to I e1.58'C "II"'' '' '9"I' *I'"' d**""'"** " *

(6) For any shipments or any part of a ' untu de Comminion ausorisas Geir
= and meets the waste characteristica '

hi f' hich 'ekn id f - disposition: and'
requirements in 5 01.86 of h chapter: fis not received wit in the ti (3) Notify the shipper (i.e.,the

*

es(2) Label each package of weste to
Identify whetherit is Cass A wasta set forth in this section. conduct an genust r. the collector, or processor)

and the Director of the nearest
Commission Regional OfDee listed in hCasa B waste, or Cass C waste. In investigetion a ordance with

accordance with I 61.55 of this chapter: $EyB d a p 'cenor who Appendix D of this part when any
(3) Conduct a quality control program

to assure compliance with il 81.55 and treats or repackages wastes shalb shipment or part of a shipment has not
a ao days altu ee abance

81.56 of % chapter: the program must
(1) Acknowledge receipt of the waste

'"""""" "" "**I"
'part of ainclude management evaluation of from the generator within one week,of (h) Any shipment or

,g receipt by returning a signed copy o. the shipment for which acknowledgement is
(4) Prepare shipping manifests to meet n t received within the times set forth in2 pan a n w a is

s oljl 20.311(b) and (c) the requirements of paragraphs (b) and g,), t sted by the shipper if
' i e * *

dW m (gj
(5) F ard a copy of the manifest to (c) f this secuon.Pnpantin of the the shipper has not received notification

.

the intended redpient, at the time of $ [[o * *t the processor of receipt within 20 days after transfen
,,shipment: or, deliver to a ccDector at the ^

(3) Prepare au wastes so that theum co e o weste is classiSed according to i 61.55 (2) Be traced and reported.&
of a signed copy of the manifest or and meets the waste characterisucs investigation shsU ladude tredng the
equivalent documentation from the requirements in i 61.56 of this chapten shipment and Gling a report with the
couectan (4) Label each package of waste to nearest Commianion Regional OfEce

(6) Include one copy of the manifest identify whether it is can A waste, listed la Appendix D of 2 part. Each
Cass B weste, or Cass C wasta. in licensee who conducts a traca
acc rdance wie il eL55 and eL57 of

,3 this chapten . inwetigation shall file a written reportetain a of the manifest and
with b nearest Comminion's Wanal

recef t e e rd f er o to as cc pliance wi 1 1.55
** * * * * * * ' " "

licensed material as nquind by Parta 61.56 of this chapter.h program shall g* "'" I """.

att 40, and 70 of this chapten and, include management evaluation of

ah(ipment for which acknowledgement of
8) For any shipments or any part of a audits: *

(6) Forward a copy of the new
receipt has not been received within the manifest to the disposal site operator or
times set forth in % section, conduct waste collector at the time of shipment,
an investigation in accordance with or deliver to a collector at the time theparagraph (h) of % section. weste is collected. obtaining

*

ha(ndles only prepackaged waste shalh
e) Any waste coUectorlicensee who acknowledgement of receipt in the form &of a signed copy of the manifest or T

*
.

*
-

*

,j 2010a
December 30.1982
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PART 20 o STAND S F3R PRSTECTI3N ACAlN RADIATION. .

.

1 20.401 Pecords of surveys, redlauon
,

monitoring, and disposal,

(- (a) Each licensee shall maintain re.
. cords showing the radiation exposuresi q of all individuals for whom personnelQ .

.

monitoring is required under i 20.202,

g of the regulations in this part. Such
recorde shall be kept on Form NRC-5.,

in accordi.nce with the instructionsm

R contained in that form or on clear and
legible recorde containing all the in.'

formaticn required by Form NRC-5..

'The deses er,tered on the forms or re.
cords shall be for periods of time not
exceedina one calendar quarter.

-

, . <

(b) Each Ilcensee shall esintain
. ricords la the same units used in this
; part, showing the results of surveys
'. requited by 120.201[b). monitoring
[ required by iI 20.205(b) and 20.205(c).

and disposals made under || 2(L302
*

20.303. removed i 211304.8 and Part et of
tHs chaptar.

~

.

.

(c).1) Records of individual exposure
to radiation and to radioactive materi.
al which must be maintained pursuant
to the provisions of paragraph (a) of
this section and records of bicassays.
incIJding results of whole bed;< count.
ing examinations. made pursuant to

g Commission authorizes disposition.i 20.108, shMI be preserved until tha..
" (2) Records of t*:e results of surveys
f and monitoring which mut*. be main.
. tained pursuant to paragraph (b) of
* this Section 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: (1) Re.
cords of the results of surveys to de.
termine compliance with 6 20.103(at
(!!) inAhe absence of personnel moni.
toring data, records of the results of
su Teys to dittermine external radi.
ation dose; and (iii) records of the re-
sults of surveys used to evaluate the
release of rat'.loactive effluents to the
envirorLM,ent..

O -

December 30,1982 2010b -

>
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PART 20 ANDARDS FOR PROTECTIO GAINST RADIATION

1 (3) Rewrds of disposal oflicensed uals, circumstances under which the [ (b) Twenty-fourhournotification.
|| materials made pursuant to Ii 20.302, exposures occurred, and the extent of Each licensee shall within 24 hours ofe,

( 3 20,303, removed i 20.304,5 and Part 61 of possible hazard to persons in unres 2 discovery of the event, report any eve
3 this chapter are to be maintained until tricted areas; e involvinglicensed materialpossessed' (5) Actions which have been taken, s

the Commission authorizes & air; or will be taken, to recover the materi. . by the licensee that may have caused or
t., disposition, g al; and

Procedures or measures which {- (1) Exposure of the whole body of
threatens to cause:

(4) Records which must be main, g (6)~

di 5 rems or m re i{ynt a r u rence of t e lo or t e tth ori al a ep oduc copy o g
(c) Subsequent to' filing the written whole body of any individual to 30

rm is duly su henticated bI rems or more of radiation; or exposure
authorized personnel and the micro- report the licensee shall also report

any substantive additional informa. I of the feet, ankles, hands, or forearms
, form is capable of producing a clear * to 75 rems or more of radiation; or
g and legible copy after storage for the tion on the loss or theft which be. Ecomes available to the licensee, within (2) The release of radioactive materi-
=, period specified by Commission regu. 30 days after he learns of such infor- 4 alin concentrations which,if averaged
a ladons. mation. over a period of 24 hours, would
', (5)If there is a conflict between the (d) Any report filed with the Com- exceed 500 times the limits specified
e Commission s regulations in this part, mission pursuant to this section shall for such materials in' Appendix B,

license condition, or technical specif1 be so prepared that names of individ- Table II of this part; or
cation, or other written Commission uals who may have received exposure (3) A loss of one day or more of the
approval or authorization pertaining to radiation are stated in a separate operation of any facilities affected; or
to the retention period for the same part of the report. -

type of record, the retention period ;-
specified in the regulations in this (e) Por holders of an operating license

"

(4) Damage to property in excess ofpart for such records shall apply for a nuclear power plant, the events ; $2,000,unless the Commission pursuant to included in paragraph (b) of this section g
i 20.501, has granted a specific exemp- must be reported in accordance with the ,,

tion from the record retention require- procedures described in $ 50.73 (b), (c), L
ments specified in the regulations in (d), (e), and (gl of this chapter and must |~ (c) Any report filed with the Com-

.this part, include the information required in 2 mission pursuant to this section shall
*l20.402 Reports of theft or lose of paragraph (b) of this section. Events 8 be prepared so that names of indh-id-

ncensed material. reported in accordance with $ 50.73 of a uals who have' received exposure to ra-
(a)(1) Each licensee shall report to the this chapter need not be reported by a * diation will be stated in a separate

Commission. by telephone, immediately j duplicate report under paragraph (b) of { part of the report.
.. after it determines that a loss or theft of 2 (d) Reports made by licensees in hthis section. .

(- quantitles and under such circumst'ances section must be made as follows:
licensed material has occurred in such

E $ 20.4o3 Notmcations of Inchients. response to the requirements of this

(a)Immehe no##cadon. Each"
that it appears to the licensee that a =

sub ant h rd may result to persons licensee shallimmediately report any (1) Licensees that have an installed
events involving byproduct, source, or Emergency Notification System shall

make the reports required by paragraphs*

special nuclear material possessed by2 (2) Reports must be made as follows:
the licensee that may have caused or 2 (a) and (b) of this section to the NRC

a

(1) Ucensees having an installed
threatens to cause. 2 Operations Centerin accordance with

, Emergency Notification System shall (1) Exposure of the whole body of 8 I 50.72 of this chapter.6 -

make the reports to the NRC Operations any individual to 25 rems or more of *. (2) All other licensees shall make the
=

Center in accordance with 150.72 of this radiation; exposure of the skin of the ' reports required by paragraphs (a) and
chapter. whole body of any individual of 150 (b) of this section by telephone and by

(ii) All other licensees shall make rems or more or radiation; or exposure telegram, mailgram, or facsimile to thei

reports to the Administrator of the of the feet, ankles, hands or forearms Administrator of the appropriate NRC
appropriate NRC Regional Office listed [ of any individual to 375 rems or more Regional Office listedin Appendix D of
in Appendix D of this part. 'y of radiation; or this part.

(b) Each licensee who makes a report m. (2) The release of radioactive materi- -

under paragraph (a) of this section shall, 3 al in concentrations which. if averaged I 20.404 (Reserved)
within 30 days after teaming of the loss over a period of 24 hours, would
or theft, make a report in writing to the exceed 5.000 times the limits specified i 20.4o5 Reports of overexposurse and
U.S. Nuclear Regulatory Commission. for such materials in Appendix B, excesehre levees and concentratsons.

Document Control Desk, Washington. Table II of this part; or (a)(1) In addition to any notification
D.C. 20555, with a copy to the (3) A loss of one working week.or required by 6 20.403 of this part, each
appropriate NRC Regional Office listed more of the operation of any facilities licensee shall make a report in writing

,

in Appendix D of this part.The report . affected; or conceming any one of the followingo

,shall include the following information: g- g types of incidents within 30 days of its
. occurrence:

{ ter al invohed. including kind quantl* f, A200,000.(1) A description of the licensed ma ; (4) Damage to property in excess of f (i) Each exposure of an inilitidual to
* radiation in excess of the aEP cableI!o

o ty, chemical and physical form; *

N (2) A description of the circum ; limits in il 20.101 of 20.104(a) of this
8 stances under which the loss or thef t " part or the license:

occurred; (ii) Each exposure of an individual tG
(3) A statement of disposition or radioactive materialin excess of the Wa

probable disposition of the licensed applicable limits in il 20.103(a)(1),%

material involved; 20.103(a)(2), or 20.104(b) of this part, or.

" (4) Radiation exposures to individ- in the license:

2(HI May 31,1984 (reset)
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(iii)1Avels of radiation or with the procedures described in year Was in each of the following esti.concentrations of radioactive materialin paragraphs $0.73 (b). (c). (d). (e), and (g) mated exposme ranses:
--%

F- o restricted area in excess of any oder of this chapter and must also inc:ude the
'

cpplicable liar.it in the license: p information required by paragraphs (a)
/

(iv) Anyincident for which 2 and(c)of this section. Incidents g_,3,,,,,,_,, i w.m , ,

reported in accordance with I 50.73 of 1 W,,,"v.a w 'notification is required by 9 20.403 of a
'

this part; or -

[ this chapter need not be reported by a no m ww. . .

(v) Levels of radiation or g duplicate report under paragraphs (a) or g*,wg asaw* *n '*' o ' -concentrations of radioactive material fc) of this section. oss = c s(whether or not involving excessive (e) All otherlicensees who make o s = o is.
.__

cxposure of any ladividual)in an reports under paragraphs (a) or (c) of 3 875,*
3 unrestricted area in excess of ten times this section shall, within 30 days after ;a, ,

e a = .C
=2 cay applicable limit set forth in this part learning of the overexposure or

" or in the license,
excessive level or concentration, make a ', * * f-~E (2) Esch report requL'ed under report in writing to the U.S. Nuclear "s.r ,

ia paragraph (a)(1) of this section must Regulatory Commission. Document 7 = s _ _. I
" desenbe the extent of exposure of Control Desk. Washington. D.C.'20555 [f - .Individuals to radiation or.to radioactive with a copy to the appropriate NRC

is = u imaterial, including: Regional Offica listed in Appendix D of si = : f

(i) Estimates of each individual's this part. it.'

; ,

exposure as required by paragraph (b) ,- :%e ow un c , m sie wn meer eascf this section: 2 '''*"''*"'"''**'''"*'"'"''*"9"'''easa
(ii) levels of radiation and 3 524 m @ ese M

concentrations of radioactive material [
The low exposure range data are re-

quired in order to obtain better infor-involved: "g ,
(iii) The cause of the exposure. levels mation about the exposures actually

recorded. This section does not requireor concenttations: and i 20.407 Personnel mennedng reports. improved measurements.
(iv) Corrective steps taken or planned Each person described in i 20.406 of

3 20.408 Reports of personnet mon tonngt3 prevent a recurrence. ,, this part shall, within the first quarter of
? on termination of employment or(c) Any report filed with the Com. 3 each calendaryear, sabmit to the work.

mission pursuant to paragraph (a) of E Director. Office of Nuclear Regulatory
,,, this section shallinclude for each indi. 6a Research.U.S. Nuclear Regulatory (a) This section app 1!es to each
a vidual exposed the name social secu- g Commission. Washington. DC 20555, the person licensed by the CommMion to:
3 rity number, and date of birth, and an reports specified in paragraphs (a) and (1) Operate a nuclear reactor de-

a (stimate of the individual's expcsure. (b) of this section, covering the signed to produce electrical or heat 5

'., The report shall be prepared so that preceding calendar year.
'# 'I M2 M M he w a mm fd '

{ this information is stated in a separate
-

-

chapter'ssess or use byproduct materi-

part of the report. cility as defined in i50.2Cr) of this-

(a) A report of either (1) the total,

(c)(1) In addition to any notification number of individuals for whom ptr- (2) Po
al for purposes of radiography pursu-required by 5 20.403 of this part, each ) jr i 4 3 (licensee shall make a report in writing of 2 ) of t is ch pte ant to Parts 30 and 34 of this chapter;

1;vels of radiation or releases of during the calendar year; or (2) the ~ (3) Possess or use at any one time.
radioactive material in excess oflimits total number of individuals fer whom for purposes of fuel precessirs fabri-personnel monitoring was providedspecified by 40 CMt Part 190, during the calendar year: Provided cating, or reprocessing special nuclear
Environmental Radiation Protection hoteetter. That such total includes at ; material in a quantity exceeding 5.000

St:ndards for Nuclear Power Trams of contained uranium 235. ura.least the number of individuals re : nium 233. or plutonium or any combi-Operations.'' or in excess of Ilcense, quired to be reported under paragraph
conditions related to compliance with 40 (a)(1) of this section. The report shall & nation thereof pursuant to Part 70 of
CFR Part 190. ;; indicate whether it is submitted in ac ,. this chapter:.

(2) Each report submitted under - cordar.ce with paragraph (a)(1) or (4) Possess high level radioactive
o paragraph (c)(1) of this section must I ta 2) of this section. If personnel waste at a geologic repository oper-

d:scnbe.' E mo)(nitoring was not required to be pro-ations area pursuant to Part 60 of thisI
I N (1) The extent of exposure of ; vided to any individual by the licensee . chapter; or

! Individuala to radiation or to radioactive under il 20 202(a) or 34.33(a) of this - (5) Possess spent fuel in an inde-
a miterial: chapter during the calendar year, the pendent spent fuel storage installation*

(ii)1.evels of radiation and licensee shall submit a negative report
crncentrations of radioactive material indicating that such personnel moni -(ISFSI) pursuant to Part '!2 of this

chapter; org,,,gy g toring was not required.
(6) Possess or use at any one time.(b) A statistical summary report of

for processing or manufacturing for
*

(iii) The cause of the exposure. levels. E
the personnel monitoring information ' distribution pursuant to Parts 30. 32or concentrations; and<

#(iv) Corrective steps taken or planned
ual or om perso n 1 on to n[r or 33 of this Chapter, byproduct mate-

t3 tssure against a recurrence. including was either required or provided. as de- | rial in quantitles exceeding any one ofth2 schedule for achieving conformance senbed in paragraph (a) of this see I the iollowing quantitles:
with 40 CFR Part 190 cnd with tion indicating the number of indhid-

41 sesociat ad license conditions.unls whose total whole body exposure'

(d) For holders of an operatinglicense recorded during the previous calendar
I f r a nuclear power plant, the incidents

'

included in paragrsphs (a) or(c) of this 8 A licene whose licerise espires or termmates
'

.

section must be reoorted in accordance gog*ga 'h'g,8 d*Y ''ja' (8''",d*'g',, , , ,,

of the hcense, covenne that part of the year durma
which the hcense was in effect.

e. .. . s e enec # ..n
-- _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ -

._ _ - , _ . - - _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ . _ .
_.
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
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,

5 20.409 Notifications and reports to indi.,

viduals.
| cam,ev a' ,, .

"" (a) Requirements for notifications,

a and reports to individuals of exposure
3 C" "[,_ j to radiation or radioactive material arec"
: co+ies .. 10o m specified in i 19.13 of this chapter.
a *** ' 3 1 u- (b) When a licensee is required pur-
i $,o,,,,w|2 y 2 suant to il 20.405 or 20.408 to report
- , ,47 io to the Commission any exposure of an

tectmeweem t. coo individual to radiation or radioactive
material, the licensee shall also notify,, , , , , , , ,

e, ,w . e.,sei.oa or o o., omam io e ao sc2. eeoorts wom the individual. Such notice shall be
U N s* E Uca*E Ea'o7re$.g transmitted at a time not later than

the transmittal to the Commission,.

and shall comply with the provisions
of i 19.13(a) of this chapter.-

_

Exctrnons wD ADDInoNAr.-

=
Rzqurazuzxts; (7) Receive radioactive waste from

2 other persona for disposal under Part 61 8 20.501 App!! cations for exemptions.
2 OM'is chanter. The Commission may, upon applica.
; tion by any licensee or upon its osT1
( initiative, grant such exemptions from.

; the requirements of the regulations in
this part as it determines are author-

E ized by law and will not result in-

(b) When an Individual terminates I undue hazard to life or property.
employment with a licensee described in a

paragraph (a) of this section. or an 8 20.502 Additional requirements.
Edividual assigned to work in such a The Commission may, by rule, regu.
ucensee's facility, but not employed bY lation, or order, impose upon say 11
the licensee, completes the work censee such requirements, in addition
assignment in the licensee's facility, the to those established in the regulations &licensee shall furnish to the Director. in this part, as it deems appropriate or T

-

( -) Office of Nuclear Regulatory Research, necessary to protect health or to mini-
- " U.S. Nuclear Regulatory Commission. mize danger to life or property.

2 Washingtos, DC 20555, a report of the
a individual's exposures to radiation and _ EnroncruzNT
E radioactive material, incurred during the

,,

period of employment or worka
1 20.601 Violations.assignment in the licenste s facility,

containing information recorded by the An injunction or other court order

licenses pursuant to il 20AC1(a) and may be obtained prohibiting any viola.
20.108. Such report shall be furnished tion of any provision of the Atomic

withm 30 days after the exposure of the Energy Act of 1954. as amended, or
individual has been determined by the Title II of the Energy Reorganization
licensee or 90 days after the date of Act of 1974, or any regulation or order
terrrination of employment or work issued thereunder. A court order may
.ssignment. whichever ts earlier. . be obtained for the payment cf a civilr* 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, re'gulation, or orcer issued
thereunder, or any term, condition, or
limitation of any license issued there-
under, or for any violation for which a
license may be revolced 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 196231,

v

.
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Neen L--Protectlen facture far roeptratore.
as may be opproved by the US Boreau of
Mines /Nanomal Insutute for W-!
Safsty and Haall.h (MOSH) asx:ording to
applicable approvals for tempiratore for type
and mode of use to protect against airborne
redlonectides, may be used to the ex1ent that
they de not excsed the protecnon factore
listed in thde tabk The protectka factwo
listed as ites tab 4e may not be appropriate es
circumsemesse dere chenecal or other

,

reoperatory hazards amist in additica to
redsological bazards. The selecnon and one of

e
respiratore for t%ese circumstances shouM
take into accousrt applicable approvels of the
UA Bureas of Mines /MOSH.

Noen.3-Rachoecame contaminamto far
erhich the e==centreues values in Table 1.
columa 1. AppendAm B of this part are based
on internal does due to inhalanon may. in
addition, present enternal exposure hazards
at higher concentre tfons. Under theos
circumstances. linutations on occupeacy nasy *

have to be governed by external dose hauta.
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APPENDIX B-CONCENTR', TION 3 IN Asa AND WATE7 ABOVE NatuRAt BACxGRoVND-Continued # # as known that Sr 90. I 124 0125. I 126. I 131. natse : oreyL Pb 210. Ra
226. Ra 220. Cm 2es, and Cf 254 ore not present 2 x 10-* 4 x 10-'

[See motes et end of appencks) Il 4 e meewn that (I 129. table a only). Ra 226. and Ra 229 are not present - 3 x 10 * 1x10-'- ,

g N e a known that alphaemeries and Sr 90. I 129. PD 210. Ac 227. Ra 228.
Isoto,e . Tat,,e , Tat,,e , ; Pa 230. N 2u and s. 2as are nos pr d 3,30-. l x 0-w

(N d as known shal ciphaemdiers and Pb 210. Ac 227. Ra 228. and Pu 241
7, E=mcw wome numtrer) cy ,_,, c, ,.Cos 2- Ca 2-

Water Waterr= pfgg
$ IPC'#MI IMG/mQ 3,e nog preseng 3 x 10- * . 1 x 10-**

ihl 4 known that alpha 4mdters and Ac 227 are not present 3 x 10-se I M 10- **tg
m A,, see raden.c e r

h, led e.,.e r . . . . Cm m. Cf m e,.no. ea 2x. ~ 2=. ~ 2=. ~ m. ~ ,.2.u 0-. . .n0- . 1, ,0- w 3 x 10-. ~i Ac m. Th
m w. dos, mode c~r ,ha, a, ~ 2a Cf 251 a,e no ,resem u t0-w 1,,,0.
w

|
_w.m _eas or sp~eous ,ss.or.

-a e
e h.n g,e.ter mar,

2 hours

[I.riy sagte raeonuchde noe ksted 6 x 10"' 4 x 10 ' 2 x 10-" 3 x to-*
b -a

. whch dos,s sy an ems.
g . a n u.,ee .f raderec,de.s cons.ts of wamur, .,r. .s da,,, e rs.e o,e du.st ,ough rad.,a, s a,s o o, ,,e wom,,,o . ues spec.f to c,,orr,c,m. e.le

se,, or s,omar,eous ,,

ion ~ we. d bem may be used or wan ,.d a daughi ,s th of snose born
E paragraphs 1. 2. or 3 above=

e,,$,te'ai g e, are tor s.m.rs.or, e a s-n.phe-o ebo---I 8_
aeThese radon concentsahons are approprew sor protecten trom rador>222 combmed weh as shw&twed daugrisers ch a For purposes of Table 1. Col 1 1 x 10- ses.surnabwely. the value m Tatde i may be replaced by one lhed (%) "workmg level- (A wortm0 aeves a defined as any r7mcrograms per W prieger of as w[mm' O/ I gr ss stihe actrwey; gy 5x10*** pCi/mf naual m a ycomt naten of shori hved redon 222 daughters. polonn m 218. lead 214. tusmuth-214 and polonium-214. m one tier of et*

E,p,b, ,F[puwsn of Tabe u. Ccd I-3 x 10-" pG/mi gross alpha acW 2 x 10**pO/mi natural waM W 3 mgams
w.mous eeg rd to the deg'ee of ecimbbrium. that wdl res.At a the u hmate enssen of 13 x10' MeV of alpha partcle energy )s E

8 Tre Table a waive may be replaced by one md14th (%4 of a '' wor **O lever Tne has on radw&222 concenwahona m . m W av Wal wamum
g esstricied areas man te based on en annual averace g
*

1"For solut,le matures of U-238. U-234 and U 235 m av chencat toscey may be she & ming tactor N the percent by 8~5 For purposes of the note a rasonuct.e may be cons.ored as not present e a masture d (a) me rato of the
E ww.gme erv.cnment) of U-235 es less man 5. the concenvaien value for a 40-hour wortweek. Tat 8e 6. e 0.2 mdhgrams wannse g concenwat.on of that resonuchde a me nature (CJ so the concenwahon eme sor that radenuchoe specaed a Table u of
* per cub.c meter of a.t average Fcw any entc.a SAhment, the produc1 of the everage concentrahon and hme of esposure dunng a = Appensa "B" (MPCJ does not onceed %e. 6 e C.IM8C.21/10) and (b) the surn of such rahos for as the redenuchdes
G 40 hour wortwees shan not esteed 8 x10 pCe tw/me, wtere $A e me specdc ackvdy of the wamum mhased The g. coisadored as not present a the esture does not eacted % teconcenstaica value for Tabie N rs 0 007 min. grams wamurn per cube meter of se The speede schvey for natural wansurn s

, gc,,ypc, e c,f ypq ,,,,,, g g)6 77.10-' cures per g'am U The specd.c achvey Ice emer mistures of U-238. U-235 and U-234 d not known, shas be-1

5A - 3 ti .10-' curestgeam u U-deoieted *
SA -(0 4 - 0 38 E - 0 0034 E ') to' E 0 72 %._

where E *s the percentage by weight of U-235. espressed as percent. APPENDlX C APPENDtX C-Continued

f f40nt an any case where there as a nature en av or water of mcre than one raeonuchde, the kmning venues for purposes of Aacrocw. Atcrocw.that d.ppend a ghould be determmed 8s loaOws y,,,,,, y,,,,,,y

es aggg 1 W the adenbry and concenkaton of each rs&onuchde m the rnmiure are known, the harishng walues should be denved as
tosows Determine for each rasonuchde en the enistuse. the rate between the cluantary presern en p.e muture and the hevut a,ne,ceum-281 01 Erbium 169 100

g ome%4e established m Append.s B for me specd.c radenuchde erhen not m a erksture The som of such rates for as the Antamony-122 100 Ertuur>171 100rtd.onuclides en the masture may noi suceed "1" @ e . "unsry") Anhmony-124. 10 Ewopawn.152 9 2 h 100
et

Esanaha # radenuclides A B and C are presens en concentrations C C and Cc. and d thg apphcable MPC s, are MpC , Anhmany 125 10 Ewopium.15213 yr 1
m
rw and MPC. and MPC, respech ely, tren the concenpalens shas be kmned so that the tonow.ng renason hip easts Arsenic 73.. . - 100 Ewopurr>154 1[ tC./uPCJ #C.'MFCJ . sC,suPCd 11 s

Arsenc 74 to Europurr> t 3 to& Artemc-76 .. 10 Fbonne.18 1.000as e e de

-
ry or the concenpahon of any radenuchde e the arture a not known. the nmdm0 values for purposes aArsemc.77 . 100 Gadahniun>153 - 10e Barum 131.. to Gacloewmun&158 100g a for purposes of Table 1. Col 1-6 x10- **

b For pu poses of Table 1 Col 2--4 30- * j Barium 133 .. 10 Galhur>72 1
rit

a c For purposes of 14 Die N, Col 1-2 x 10'" _ g
O * ' * * * " " " " '

B4muth 210''".r% o For purposen c. Taoie 11. Col 2-3 m 10-* g

. Bromme 82 ....._ . . . . 10m$ Gold.198.
. 1

1

Goed-199 100
F 3 # any of the condiens specded below a.e met. ye conosponeng values spoofed below may be used a beu of those k Cadm m- 109 ... .. .... . .. 10 " ' Hafamurv>181. 10

u
specd.ed e, paragraon 2 above I Cadr'aunk t 15m - 10j Hoenmurv>166 100

g

g a H the adentity og each raSonuchde a the misture es known but the concentrataan of one or more of the ra6cnuchdes e Cadmium.115 - 100 Hydrogerw3 - 1.000= me misture n not known the concentraticn hme for the enesture a the bmd specdied m Appenen * B" lor the radenuchde m the Calciumd 5 .
g tru.tuse haeng tr., 60 west concentrahan hmet. or Calcium 4 7..

- 10$ enchum.113m._ 100
10 Ineurrv114m 10u b ff the identery of each radenuchde a the trusture e not known but a e known that certam raeonuclides specded m Carbon.14 ... . . _ . . - . 100 Inaum 115 n 100, p.ppenas S' are not present m me mature the concephalen hms for the mirtwo a the lowest concentraten knut specded Cormem141.. 100 aneun&115 10rw m t.ppenes B' for any radenuchde whch a nos known to be absens from the rmsture, or C.,.um 143 300 h uS'{' 1Cen m to4 . I loene-t26 1

u
_ CensunH 31 . 1.000 toene-129 01*$'""" * 100 ao6ne.g 33 gTable 1 Table N Cesuvw134.." 1 noene-132 to

| Col 2- C'5'ueH35 to so6ne.g 33 gc Eiemeat taiomc number) and moeope Col 1-
Cet 1- Col 2, Cesium.136 . 10 todmed34 10

g,
Water Ae (,C./ Wate6 ( pCd Cessun&137 . 10 so6ne.g3$ go(pCs/mg mg (pG/mgg mu Chlorme 36 ... ... 10 Ineum.192. 10-

Chionne-38 .... 10 IndiundS4 100E N 4 es known that $r 90. I 125. I 126. I 129. I 138 (i 133, tabae N only). Pb Chrom rn $1.. . . 1.000 bor> 55 100
u*

210. Po 210. At 213. As 223. Ra 224. Ha 226. Ac 227. Ra 228. Tis 230. Pa Coda:i48m- 10 grarv $g 10$ 231. Th 232. Th nat. Cm 248. Cf 254. and Fm 256 are noi presert 9 m 104 3x109 Cocaat58., 10 gryptoryg5 100N A 4 known thai $r 90 1 125.I 126.1 129 (1 131.1 133, tacle N only). Pb Coban 60 .. 1 x,ypton-87. . . 10210. Po 250. Ra 223. Ra 226. Ra 228. Pa 231. Th-net. Cm 248. Cf 254 Copper 64._ ... 100 Lanthanurs&14f. 10t,nd Fm 256 art not pesent 6 m 10-* 2 x 10" D sprossun>165.. 10 LutetiursH 77 100i
Dysprosium.166 103 Manganese 52 10
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APPENDIX C-COf1tklued APPENDIX C-COfitinued

kv --- vr.

10 Technemurv>99 10
naa p le 10 Tekturv>125m 10
W '*'* Teawwv>127m 10Te W 127W 100

Toewium 129m- 10
Toewsm129m 100 100

p ia7 100 Toewwww131m 10
p lat 100 Tenuruv>132 10
NcaekSS 100 Ter9pn m to
Nemapas 10 Thanium 200 100
Nche644 100 Thonov>201 100
Neotaurv>93m 10 Theave>20' 100
Neemurs>95 10 Thanov>20a to
Neeuv>97 10 Thorun mewa4 * 100
Com wv>185 10 Tham 170 10
Osmuvk191m 100 Thuhurfb171 10
Osmwww191 100 Tri=113 10
Osmum-193 100 Te>125 10
Panoeumm103 100 Tun,sier>181 10
Panteurvb109 100 Tungster>195 10Phoepnerut3' to Turgsterw187 100Platmun>191 100') Uranwn maturaQ v 100P'annurv>193m

100.,$, Wanuv>233
100 31P'airiurv>193 Danwik234-Ursansm-235 01Ptamumm197m 100

Piaunum 197 M *X V8n88um'"44 10
yena,6131m

Plutonsum 239 Me 1,000
Xenon 133Poianwe>210 0.1 " 100
g,,,,,,33

Potassiun>42 4 g
Yttertmasw175 100Preseedymurvbl42 100

Praseodvamm143 W Yunursb90 10,

*d"*'#I Yunusik91 10
M * rome *rtum*149- P t 10 Ynnum>92 -- 100

p.g,,v>226 .01 Yttria.193 100E anon.pt ge. 100 Zeic45 to*
100 Zinc 49m. 100$ pn ,,y,,5169.Amomum 103m 100 Zinc 49 1.000

Rhodwv>105 100 Zsconsum*93 10
Ruondnavket 10 Za' conastb95. 10
aug,ourn.a7 10 Zirconnm97 10
Rutmenuv>97 100 Any acha eetting raeoriuchoe not ksted above
n menwn.103 10 or m=vures ce acha emmers ce unknownu
n rwinwn.e5 10 comocwen .cio
Rumen. urn.106 , -

to eersc* des, not ested neowe or mswes os
1 Any redenuchde other thart alpha emerting re-

samarwn 151._
samanuer.ils. 100 eeta en'ters at ur*nown composoon .i

scanonse-44 10 =

Scandwv>47 100
scanourr44 - 10
seeium*75 to
S.ican 31 - 100
swic5 10 =

',f Id Nort: For purposes of I 20.303, where
sodw=-2a 10 there is involved a combination of isotopes
s: om um.45 10 in k.noirn amounts the limit for the combi-
Siroaiutwa9 1

0' 2 nation should be derived as follows: Deter-5* a*v'"*'O -

N $ mine, for each isctope in the combination.
**

$'"*""' '__ the ratio between the quantity present in
%.35 10c h. the combination and the limit otherwise es-
Temawi>152 to * tablished for the specific isotope when not
Techreiun 96 10 in combination. The sum of such ratios forT'chr***"6 8 7* 'OC all the isotopes in the combination may not***"'''""**#

',00 exceed "1" (i.e.. " unity").,,,,
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/ UNITE'*

TATES NUCLEAR REGULATORYgMMISSION
RULES cnd REGULATIONS

TITLE 10, CHAPTER 1. CODE OF FEDERAL REGUI.ATIONS-ENERGY
t%
:

-

PART RULES OF GENERAL APPLICABILITY TO DOMESTIC
30 LICENSING OF BYPRODUCT MATERIAL * *

3 GENERAL PROVISIONS ENFORCEMENT

30.61 Modification and revocation of licenses.
.

Sec. 30.62 Right to cause the withholding or recall 7 30.3 Activities requiring license.
30.1 Purpose and scope. of byproduct material. Except for persons exempt as provided30.2 kesolution of conflict. 30.63 Violations

in this part and Part 150 of this chapter,* 30.3 Activities requiring license. SCHEDULES
30.4 Definitions. 30.70 Schedule A-Exempt concentrations. . no person shall manufacture, produce'
30.5 Interpretationa. 30.71 Schedule IL - transfer, receive, acquire, own, possess, or
30 Communications. Authority: Sections 81. 82.161.182.183.106. * use, byproduct material except as

*

%o 6s Information couection requirements:
OMB approval. 68 Stat. 935. 948. 953. 954. 955. as amended. E' authorized in a specific or generallicense

sec. 234. 83 Stat. 444. as amended (42 U.S.C. issued pursuant to the regulations in thisEXEMPTIONS
2111. 2112. 2201. 2232. 2:38. 2282): aecs. 201. O
as amended. 202. 206. 88 Stat.1242. as chapter.

30.11 Specific exemptions.
amended.1244.1246 (42 U.S.C. 5841. 5842. Q 30.4 Definitions.30.12 Persons using byproduct material under 5846).

certain Department of Energy and Section 30.7 also issued under pub. L 95- As used in this part and Parts 31-35
. .

f 601 sec.10. 92 Stat. 2951 (42 U.S.C 5851).e ef this chapter:Nuclear Regulatory Commission

g Section 30.34(b) also issued under sec.184. 68 I[ (a) **Act" means the Atomic Energycontracts.
30.13 Carriers. Stat. 954. as amended (42 U.S C 2234). Act of 1954, (68 Stat. 919) including

[ Stat. 955 (42 U.S.C 2237).
Section 30.81 also issued under sec.187. 68 230.14 Exempt concentrations.

A any amendments thereto;30.!s Certain items containing byproduct ma.
terial. $ For purposes of sec. 223. 68 Stat. 958, as 2

30.16 Resins containing scandium-46 and amended (42 U.S.C. 2273): ll 30.3. 30.34(b) -

(a-1) ,*Ddesigned for sand. consolidation in oil and (c). 30.41 (a) and (c) and 30.53 are issued of Energy ,epartment,,and ,,liepartment,, gg,, under sec.161b. 68 Stat. 948, as amended (42 means the Department of
30.18 Exempt quantities. U.S.C 2201(b)); and il 30.36.30.51. 30.52. Energy established by the Department of

^

[ 30.19 Self luminous products containing , 30.55 and 30.58(b) and (c) are issued under Energy Organization Act (Pab. L 9541,b' tritium, krypton-8s, or promethium- sec.1610. 88 Stat. 950. as amended (42 U.S.C 91 Stat. 585,42 U.S.C. 7101 et seq.) to the
147 - 2201(o)). extent that the Department, or its duly .

30.20 Gas and aerosol detectors containing 30.1 Purpose and Scope. authorized representatives, exercises
-

byproduct material This part prescribes rules applicable to functions formerly vested in the U.S.

all persons in the United States governing; Atomic Energy Commission. Its
g

LICENSES
e domestic licensing of byproduct ma " Chairman. members, officers and.

components and transferred to the U.S.
j terial under the Atomic Energy Act of a Energy Research and Development

30.31 Types oflicenses,
30.32 Applications for specific licenses.

1954, as amended (68 Stat. 919), and' Administration and to the Administrator
requirements for tar.uance of, under Title 11 of the Energy Reorganiza-0 thereof pursuant to sections 104 (b),(c)

30.33 General w

s a d condYions oflicenses. ;ti n Act of 1974 (88 Stat.1242), and and (d) of the Energy Reorganization30.34 Ter
30.36 Expiration oflicenses. exemptions from the domestic li. , Act of 1974 (Pub. L 93-438,88 Stat.1233 |30.37 Applications for renewal of ficenses. censing requirements permitted by at 1237,42 0.S.C. 5814) and
30.38 Applications for amendment of licenses. section 81 of the Act. retransferred to the Sec etary of Energy
30.39 Commission action on applications to.= pursuant to section 301(a) of the

irenew or amend. *@ 30.2 Resolution of conflict. Department of' Energy Organization Act
|30.41 Transfer of byproduct material (Pu L9 1,91 Stat. 565 at 577-578,42 jThe requiremts of % part m M

U
RECORDS,1NSPECTIONS. TESTS, $2ddition to, and not in substitution for,
PROCEDURES, AND REPORTSt

other requirements of this chapter. In any ,_
conflict between the requirements in this". (b) Terms defined in section 11 of the

w

nspectIons. Apart and a specific requirement in another$ Act shall have the same meaning when3.
i

part of the regulations in this chapter, the e used in the regulations in this part and30.53 Tests,
|30.ss Tritium reports. specific requirement governs. * Parts 31-35 to the extent such terms I

E are not specifically defined in this part;30.se wen-looeing operations using -

sealed sources 6

1

.

\ r
*

,

.

30 1 May 31.1984
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PART30 0 RULEk GENERAL APPLICABILITY TOMESTIC LICENSING -
(q) "Research and development",. -

(c) " Agreement State" means any the Energy Reorganization Act of 1974
means (1) theoretical analysis, explora-state with which the Atomic Energy (88 Stat. 1244), any State or anyv

| $ C:mmission or the Nuclear Regulatory political subdivision of or any political tion, or experimentation; or (2) the
n Commission has entered into an effective * entity within a State, any foreign govern- extension of investigative findings and ^'

theories of a scientific or technical nature h'/
,

!
agreement under subsection 274b. of theg ment or nation or any poIItical subdivi 3 practical application for experi-Act. "Non-Agreement State" means anyt, ston of any such government or nation, or * intomental and demonstration purposes,(ther State; o other entity; and (2) any legal successor,i

||: including the experimental productica
(d) , Byproduct material, means any representative, agent, or agency of the 0 and testing of models, devices, equip-

| radioactive material (except special
. foregoing

ment, materials and processes, "Research
I nuclear material) yielded in or made (1) " Physician" means an individual and development as used in this part and
'

radioactive by exposure to the radiation licensed by a State or territory of the Parts 3135 does not include the internal
incident to the process of producing or United States, the District of Columbia or or external administration of byproduct,

,
i utilizing special nuclear material; the Commonwealth of Puerto Rico to matuial, m me radiation muefmnt, to

(e) " Commission" means the Nuclear dispense drugs in the practice of h ,b e
Se source" means any by-Regulatory Commission , and its duly medicine;'

product material that is encased in a
I ' authorized representatives; (m) " Production facility" means

capsule ' designed to prevent leakage or
'

l (f) " Curie" means that amount of , production facility as defined in the
radioactive material which disintegrates at$ regulations contained in Part 50 of this 2 escape of the byproduct material;

(s) " Source material" means source
th) rate of 37 billion atoms per second;j chapter;(n) " Radiographer" means any indi E material as defined in the regulations(g) " Government agency" means anyw *
executive d epartment, commission,8 vidual who performs or who, in atten R contained in Part 40 of this chapter;

(t) "Special nuclear material" means
independent establishment, corporation, dance at the site where the scaled source special nuclear material as defined in thewholly or partly owned by the United or sources are being used, personally regulations contained in Part 70 of this
States of America which is aninstrumen- supervises radiographic operations and

_ chapter:3 tality of the United States, or any board, who is responsible to the licensee for
(u)" United States", when used in aE bureau, division, service, office, officer, assuring compliance with the require- geographical sense, includes Puerto Rico7 authority, administration, or other es- ments of the Commission's regulations g and all territories and possessions of the

R tablishment in the executive branch of ~and the conditions of the license; ||| United States:
th3 Government; (0) " Radiographer's assistant" means; (v) " Utilization facility" means a

(h) " Human use" means the internal any individual who, under the personal". utilization facility as defined in the
O regulations contained in Part 50 of thisor external admmistration of byproduct 3 supervision of a radiographer, uses

material, or the radiation there'from, to '-radiographic exposure devices, sealed . chapter;
human beings; Esources or related handling tools, or (w) " Commencement of construc-'~

;gradiation survey instruments in tion" means any clearing ofland, excava- /

(i) " License" except where otherwiseM grap ,a t er an acti n that=
would adversely affect the natural; sp;cified means a license for byproduct *2 (p) " Radiography" means the
environment of a site but does not" material issued pursuant to the regula- gexamination of the structure of materials.

e nelude changes desirable for the
p tiins in this part and Parts 31-35, of thisg by nondestructive methods, utilizing $ temporary use of the land for pub'icch pter;

{ sealed sources of byproduct matenals; grecreational uses, necessary borings to
The Department facilities and activities 5;; determine site characteristics or otherF (j){1) Microcurie,, means that

identined in wetion 202 are: preconstruction monitoring to establish,, am unt of radioactive material which (1) Demonstration Uquid Metal Fast background information related to the;;: disintegrates at the rate of 37 thousand Breeder reactors when operated as part of th*
suitability of a site or to the protection ofat:ms per second; power generation faculties of an electric utnity
e d vdm

(2) "Millicurie" means that amcunt of { 888 8g'' *]",fd,"','[,rath ths s h) " Irretrievable well-logging source"
' b '

, bradioactive material which disintegrates at
Lthe rate of 37 million atoms per second;

for commsrcial application of such a reactor. 3means any sealed source containing
(2) other demonstration nuclear rsectors. Alicensed material that is pulled off or not

exc.pt thou in existence on knuary 19.197s. ceconnected to the wireline that suspends=*
when operated at part of the power generation u. the source in the well and for which all(k) " Person" means (1) any indi-
faenities of an 1 etric utitity system, or when , reasonable effort at recovery has beenevidual, corporation, partnership, firm, operated in any other manner for the purpose ' expended.

sssociation, trust, estate, public or private of demonstrating the suitabnity for commercial % *

application of such a reactor. 9 30.5 Interpretations.institution, group, Government agency
i (3) Facilities used primarily for the receipt .. other than the Commmion or the Except as specifically authorized byand storage of high-level radioactive wastes

Department , except that the Depart- resulting from licensed activities. ;;:the Commission in writing, no interpreta-
a

N mens shall be considered a person (4) Retrievable Surface Storage Faculties * tion of the meaning of the regulations in
* within the meaning of the regulations in and other facilities authorized for the express gthis part and Parts 3135' by any officer'

this part to the extent that its facilities purpose of subsequent lona term storage of mor employee of the commission other
hiah-level radioactive waste generated by the 'than a written interpretation by theand activities are subject to the IIcensing ,7epartment, which are not used for, or are

and related regulatory authority of the part of,research and development activities. General Counsel will be recognized to be
Commission pursuant to section 202 of Dinding upon the Commission.,

."

August 31,1984 (reset) 30-2
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PART 30 o RULES OF GENERAL APPLICABILITY TO DOMESTIC LICENSING -
- | 30.6 Communicanone. Connecticut, Delaware. Maine. ! V. Material Radiation Protection

( } Unless otherwise specified or Massachusetts, New Jersey, * Section.1450 Maria Lane. Suite 210f covered under the regional licensing Pennsylvania, and Vermont. All [ Walnut Creek, Cali%rnia 94598.
/ program as provided in paragraph (b) of g inquiries communications,and (\ this section, any communication or g applications for a new license or an

report concerning the regulations in ; amendment or renewal of an existing
Parts 30 through 35 of this chapter and a license specified in paragraph (b)(1) of

_

any application filed under these $ this section must be sent to: U.S.
I30.7 Employeeprotecnon,

regulations may be submitted to the Nuclear Regulato Commission. Region (a) Discrimination by a Commissiono
; Commission as follows: I. Nuclear Materia Section B. 631 Park licensee, an applicant for a Commission
2 (1) By mail addressed to: Director. Avenue. King of Prussia. Pennsylyania license, or a contractor or subcontractor
e Office of Nuclear Material Safety and - 19406. of a Commission licensee or applicantS
, Safeguards. U.S. Nuclear Regulatory

* Commissi an. Washington. D.C. 20555. )(ii) Region II. With the exception of against an employee for engaging in

(2) By delivery in person to the Federal facilities, the regional licensing certain protected activities is prohibited.
Discrimination includes discharge and

Commission's offices to the Director.
program involves the following Region LI

other actions that relate tonon. Agreement States and territories;Office of Nuclear Material Safety and
Safeguards at: Virginia. West Virginia. Puerto Rico, and compensation. terms, conditions, and

(i) 1717 H Street. N.W Washington. ?. the Virgin Islands. Allinquiries. privileges of employment.The protected

D.C.:or $ communications. and applications for a activities are established in section 210

(ii)7915 Eastern Avenue Willste
g new license or an amendment or of the Energy Reorganization Act of

renewal of an existing license specified 1974, as amended. and in general are*
_ Building. Silver Spring. Maryland. % m paragraph (b)(1) of this section must related to the administration or

be sent to U.S. Nuclear Regulatorv enforcement of a requirement imposed_

(b)De Commission has delegated to Commission. Region IL Matenal under the Atomic Energy Act or the
the five Regional Administrators Radiation Protection Section.101

Energy Reorganization Act.
licensing authority for selected parts of Marietta Street NW Su.te 2900. Atlanta.

(1) De protected activities include but
are not limited to-its decentralized hcensing program for , Georgia 30323.

nuclear materisla as descnbed in (i) Providing the Commission
paragraph (b)(1) of this section. Any i " i ' p of information about possible violations of
communication, report, or application F b 8Ionj'H I"8 requirements imposed under either of
covered under this licensing program p ogram involves the following Region the above statutes-

n em t ta s: o (ii) Requesting the Commission tomust be submitted as specified in
institute action against his orherparagraph (b)(2) of this section- : ta. no

% employer for the administration orenforc.e. ment of these requirements: or
(1) The delegated licensing program ; Missouri. Ohio, and Wisconsin. All e

includes authority to issue, renew. * Inquiries, communications. andp amend cancel, modify, suspend. or applications for a new license or an ggg) ges y Comissim
.

e
amendment or renewal of an existing u proceeding.

' revoke licenses for nuclear materials 6

O (2) These activities are protected evenIssued pursuant to 10 CFR Parts 30 , license specified in paragraph (b)(1) of
through 35. 40, and 70 to all persons als section must be sent to: U.S. if no formal paceeding is actually

3 (except Federal egencies) for academic. Nuclear Regula tory Commission. Region initiated as a result of the employeeo

medical. and industrial uses, with the III. Material Licensing Section. 799 assistance or partic?pation.
U following exceptions: Roosevelt Road. Glen Ellyn. Illinois (3) This section has no application to
f (i) Activities in the fuel cycle and 10M37.

any employee alleging discrimination
prohibited by this section who. acting; special nuclear material in quantities (iv) Region IV.With the exception of without direction from his or hersufficient to constitute a critical mass in Federal facilities, the regional licensing employer (or the employer's agent),any room or area. This exception does

not apply to license modificaticos program involves the following Region deliberately causes a violation of any
relating to termination of special nuclear N non-Agreement States: Montana, requirement of the Energy

@ Oklahoma. South Dakota. andReorganization Act of1974, as amended.materiallicenses that authorize Wyoming. Allinquiries, or the Atomic Energy Act of1954 aspossession of larger quantities when the a; communications, and applications for a amended.case is referred for action from NRC's e new license or an amendment or (b) Any employee who believes thatheadquarters to the Regional ' renewal of an existing license specifiedAdministrators. O in paragraph (b)(1) of this section must
he or she has been discharged or
otherwise discnminated against by any(ii) Health and safety design review of be sent to: U.S. Nuclear Regulatory person for engaging in the protectedsealed sources and devices, and Commission. Region IV. Material activities specified in paragraph (a)(1) ofapproval, for licensing purposes, of Radiation Protection Section. 811 Ryan this section may seek a remedy for thesealed sources and devices. Plaza Drive. Suite 1000. Arlington. Texas discharge or discrimmation through an(iii) Processing of source material for 78011. administrative proceeding in theextraction of metallic compounds Department of Labor.The

-

(including Zirconium. Hafnium.
. administrative proceeding must be

~

Tantalum. Titanium. Niobium, etc.). (v) Region V. With the exception of
initiated within 30 days after an alleged

(iv)D Federal facilities, the regional licensing violation occurs by filing a complaintcontamm,istribution of productsg radioactive matenal t g program involves the following Region V alleging the violation with the
persons exempt pursuant to 10 CFR S non-Agreement States and a terntory:
32.11 through 32.28. " Alaska. Hawall, and Guam. All Department of Labor. Employment

E inquiries, communications, and Standards Administration. Wage and

* spplications for a new license or an Hour Division.The Department of Labor.

amendment or renewal of an existing may order reinstatement , back pay, andp g (2) Submissions. (i) Region I With the
t exception of Federal facilities, the license specified in paragraph (b)(1) of

compensatory damages.o

(c) A violation of paragraph (e) of this( , regionallicensing program involves the this section must be sent to: U.S. section by a Commission ifcensee, ans/ g following RegionInon. Agreement Nuclear Regulatory Coramission. Region applicant for a Commission license, or ai States end the District of Columbia:
contractor or subcontractor of a

30-3 December 31,1981
.- . . -_ - _ _ -



g 30.7(d) O g'0.8(c)3PART 30 o S OF GENERAL APPLICABILITY TedOMESTIC LICENSING -

Commission IIcensee or applicant may (1) In i 5 30.32. 30.37, and 30.38. Formbe grounds for-
NRC-3131is approved under control

(1) Denla!. revocation, or suspension
number 3150-0042. -

of thelicense.
(2) Imposition of a civil penalty on tu' e (2) In iI 30.32,30.37. and 30.38. Form

'

licensee or applicant. NRC-313Tla approved under control
number 3150-0081.(3) Other enforcement action. 4 ,

(d) Actions taken by an employer, or 2 (3)In i 30.36. Form NRC-314 is
others, which adversely affect an

E *028.pproved under control number 3150-employee may be predicated upon g0
nondiscnminatory grounds.The (4)ln iI 30.37 and 30.38. Form NRC-*

prohibition applies when the adverse 313M is approved under control number
action occurs because the employee has 3150-0041.
engaged in protected activities. An

(5)In i130.37 and 30.38. Form NRC-employee's engagement in protected 313R is approved under control number'
activities does not automatically render 3150 0023.him or herimmune from discharge or -

discipline forlegitimate reasons or from
adverse action dictated by
nonprohibited considerations.

w sh(all post Form NRC-3. " Notice toe) Each licensee and each applicant ,

E Employees." on its premises. Posting
M must be at locations sufficient to permit
! employees protected by this section te
O observe a copy on the way to orfrom

their place of work. Premises must be
posted not later than 30 days after an
application is docketed and remain
posted while the application is pending
before the Co'nmission, during the term
of the license, and for 30 days following
license termination.

Na*= t%ples of Form NRC-3 may be
obtained by writing to the the Regional
Administrator of the appropriate UA Nuclear
Regulatory Commission Regional Osco
llated in Appendix D. Part 2o of this chapter w
or the Director. Omco ofInspection and

, Enforcement.UA Nuclear Regulatory /-
| Commi==ian. Washington. D.C 20555.

! (f) De generallicenses provided in
Parts 31 and 35 of this chapter are,

'

exempt from paragraph (e) of this

_section.
-

"f 30.s Wormenonaanscuan
requiremente: oass as,revet.

(a) The Nuclear Regulatory
Commission hs.s submitted the
information collection requirements
contained in this part to the Office of
Management and Budget (OMB) fori

| approval as required by the Paperwork
.

'

Reduction Act of 1980 (44 (U.S.C. 3501 et
i seq). OMB has approved the information
; collection requirements contained in this

part under control number 3150-0017.a

0 (b) The approved information
collection requirements contained in this
part appearin Ii 30.15. 3019,30.20

-

30.32,30.34,30.36,30.37.30.38,30.51,
30.55, and 30.56.

(c) his pa-t contains informationi
'

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:
*

5

January 31,1985 (reset) 30 4
*
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g 9 30.15(a).PART30 o RULE F GENERAL APPLICABILITY TO DOMESTIC LICENSING-

search in, or development, manufac. (c) A manufacturer, processor, or%
f ture, storage, testing or transportation producer of a product or material in

'

of, atomic weapons or components
[A\ thereof; or (c) the use or operation of an agreernent State is exempt from

the requirements for a license set(/
-

nuclear reactors or other nuclear de- forth in section 81 of the Act and fromvices in a United States Government- thc regulations in this part and Parts
owned vehicle or vessel. In addition to 31,32,33, and 34 of this chapter to thethe foregoing exemptions and subject
to the requirement for licensing of De* extent that he transfers byproduct
partment facilities and activities pur* = material contained in a product or ma-

terial in concentrations not in excess
organization Act of 1974, any primesuant to section 202 of the Energy Re- 3 of those specified in i 30.70 and intro-

. contractor or subcontractor of the De- k.e duced into the product or material by
* partment or the Commission a licensee holding a specific license

ThrmfloNs exempt from the requirements for a 11is ; issued by an Agreement State, the
a cense set forth in sections 81 and 82 of Commission, cr the Atomic Energy

5 30.11 Specific exemptions, j the Act and from the regulations in Commission expressly authorizing
such introduction. This exemption(a) The Commission may, upon ap * p=

y plication of any interested person or e contrac r or sub ntracto d es n d a m W '

g upon its own initiative, grant such ex- manufacturers, produces, transfers D## * * * "" d in
' emptions from the requirements of ceives, acquires, owns, possesses,, re-or ** "*** i#* druI* or
G the regulations in this part and Parts uses byproduct material under his der commodny or pWt desW

31 through 35 of this chapter as it de' prime contract or subcontract when for ingestion or inhalation 4 or am
termines are authorized by law and the Commluion determines that the plication to, a human being.
will not endanger life or property or exemption of the prime contractor or

-

-

the common defense a.nd security and subcontractor is authorized by law;
are otherwise in the public interest. and that, under the terms of the con-

[ tract or subcontract, there is adequate
assurance that the work thereunder

,,,

(b) [ Deleted 45 FR 4552 : can be accomplished without undue (d) No person may introduce byprod-
risk to the pub!!c health and safety. uct material into a product or material

knowing or having reason to believe-,,,

f y that it will be transferred to persons
_ e exempt under this section or equiva-

8 30.13 Carriers. E lent regulations of an Agreement3 (c) The DOE is e,xempt from the
requirements of this part to the extent Common and contract carriers * g State, except in accordance with a 11-

g that its activities are subject to the freight forwarders, warehousemen, cense issued pursuant to i 32.11 of this
and the U.S. Postal Service are exempt chapter or the general license pro-, requirements of Part 60 of this chapter. from the regulations in this part and vided in i 150.20 of this chapter.ec'

( 1 *L Parts 31 through 35 of this chapter -.

k/ and the requirements for a license set
[ (d) Except as specificaH provided inforth in section 81 of the Act to the

f extent that they transport or store by-
: Part 61 of this chapter, ary Ilcensee is product material in the regular course
; sxempt from the requirements of this y of carriage for another or storage inci-et part to the extent that its activities are * dent thereto. [*'

subject to the requirements of Part 61 of E
this chapter. I

O
{ $ 30.15 Certain Itenis containing byprod-8 30.14 Exempt concentrations.
m uct material.I 30.12 Persons using byproduct material (a) Except as provided in paragraphs Iunder certain Department of Energy (c) and (d) of this section, any person

and Nuclear Regulatory Commission is exempt from the requirements for a {
Ifeense set.forth in section 81 of the

contracts.

Except to the extent that Depart. Act and from the regulEons in this
-

(a) Except for persons who apply by.ment facilities or activities of the part and Parts 31 through 35 of this product material to, or persons who in-types subject to licensing pursuant to chapter to the extent that such person corporate byproduct material into, thesection 202 of the Energy Reorganiza- receives, possesses, uses, transfers, following products, or persons who ini-tion Act of 1974 are involved, any owns or acquires products or materials tially transfer for sale or distributionprime contractor of the Department is containing byproduct material in con- h the following products containing by-exempt from the tequirements for a 11- centrations not in excess of those * product material, any person is
* cense set forth in sections 81 and 82 of listed in 130.70. 8

exempt from the requirements for a 11-*

O the Act and from the regulations in [_ % cense set forth in section 81 of the Act; this part to the extent that such con- * and from the regulations in Parts 20
w tractor, under his prime contract with 3 (b) This sectton shall not be deemed and 30 through 35 of this chapter to; the Department manufactures, pro e u ho t 0 of du the extent that such person receives.duces, transfers, receives, acquires, w 0n ing by. possesses, uses, transfers, owns. or ac-

owns, possesses, or uses byproduct ma- g product matert33. quires the following products:
terial for: (a) The performance of t ,

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-

/N tract services durmg temporary inter-
ruptions of such transportation;(t9 re-

J

30-4a January 31,1985 (reset)
ment one is 30 0

.



- '

PART 30 o gES OF CENERAL APPLICABILI O DOMESTIC LICENSINP

( (5) Marine compasses c ntaining not f (10) Spark gap irradiators containing
R more than 750 millicuries of tritium gas y not more than 1 microcurie of cobalt-60y "N E and other marine navigational instru- a per spark gap irradiator for use in electri-,

\ g ments containing not more than 250 gcally ignited fuel oil burners having a
, (millicuries of tritium gas. g firing rate of at least 3 gallons pe r

g- L,,(11.4 liters per hour).
~

(1) Timepieces or hands or dials @ (6) Thermostat dials and pointers '-
containing not more than the followinacccontaining not more than 25 millicuries (b) Any person who desires to apply
specified quantities of byproduct materiaitof tritium per thermostat. byproduct material to, or to incorporate
and not exceeding the following specified". byproduct material into, the products
levels of radiation: (7) [ Deleted 34 FR 6651.) exempted in paragraph (a) of this section,

(i) 25 millicuries of tritium per time- (8) Electron tubes: Provided, That or who desires to initially transfer for-

piece, each tube does not contain more than sale or distribution such products
(ii) 5 millicuries of tritium per hand, one of the following specified quantities containing byproduct material, should
(iii) 15 millicuries of tritium per dial of byproduct material: apply for a specific license pursuant to

(bezels when used shall be considered as . (i) 150 millicuries of tritium per { 32.14 of this chapter, which licenseu'

part of the dial), microwave receiver protector tube or 10 states that the product may be
millicuries of tritium per any other distributed by the licensee to persons(iv) 100 microcuries of promethium-

147 per watch or 200 microcuries of electron tube; exempt from the regulations pursuant to

promethium 147 per any other timepiece
- paragraph (a) of this section.-

30.16 Resins containing scandium-46(v) 20 microcuries of promethium (iii) 5 micmcuries of nickel-63; and designed for sand. consolidation in2 147 per watch hand or 40 microcuries of
. .

(iv) 30 microcuries of krypton-85; o g ,,gj,,g promethium-147 per other timepiece (v) 5 microcuries of cesium-137;
Any Nn n is exempt hm h 7

.

g hand'
(vi) 60 microcuries of promethium 5 (v ) 30 microcuries of promethium-g g47 quinments for a knse set fonh ing

147 per watch dial or 120 microcuries offAnd provided further, That the levels of ". .

*"

* * ^ * * " " " " * *

promethium 147 per other timepiece dialX radiation from each electron tube * * " *

(bezels when used shall be considered as chapter to the extent that such personcontaining byproduct material do not
part of the dial), #* "' "*"' ""#*"*'*"* " " * *exceed I millirad per hour at I centi-

meter from any surface when measured:c# **Y" "I"(vii) The levels of radiation from ** ** #" *
. .

ntaining scandium-46 which arehands and dials containing promethium- through 7 milligrams per square centi g
.. 147 will not exceed, when measured

meter of absorber 3 * * * * " " * **
; through 50 milhgrams per square - % wells, and which have been manufac
'

centimeterof absorber: (9)lonMng radiation measuring * or initially transferred for sale or d
(a) For wrist watches,0.i millirad per instruments containing. for purpcses of bution, in accordance with a specific

hour at 10 centimeters from any surface, Internal calibration or standardization. license issued pursuant to @ 32.17 of this
(b) For pocket warenes,0.1 millirad one or rne so,urces of byproduct chapter or equivalent regulations of an

instenaWded, hper hour at I centimeter from any sur- Agreement State. The exemption in this
face, (i) Each source contains no mm thart section does not authorize the manu.

(c) For any other timepiece, 0.2ay y [ty set fonh in i M.o facture or initial transfer for sale or
m11hrad per hour at 10 centimeters from3 (11) Eachinstrument contains no rncre distribution of any resins containing
any surface. * than to exempt quantit:es. For purposes scandium-46.

(2) Lock illuminators containing not Isource(paragraph (a)(9),aninstrument's
E of this- -

| s) may contain either one type or -

more than 15 millicuries of tritum or not 'differenttypes of radionuc!! des and an 30.18 Exempt quantities.
| more than 2 millicuries of promethium. Individual exempt quantity may be (a) Except as provided in paragraphs

147 installed in automobile locks. The composed of fractional parts of one or
more of the exempt quantities in i 20Jt. (c) and (d) of this section, any persort is-

levels of radiation from each lock Schedule E. provided that the sum of exempt from the requirements for a
illuminator containing promethium-147 each fracticas shall not exceed unity. = license set forth in section 81 of the Act

2 will not exceed I millirad per hour at 1 - 2 and from the regulationsin Parts 30-34 of
2 centimeter from any surface when f this chapter to the extent that such

|
$ measured through 50 mithgrams pert a person receives, possesses, uses, transfers,p, p og g p
;;; square centimeter of absorber.

(3) Balances of precision containing$ (a)(9),0.05 microcurie of americium-241
owns, of acquires byproduct material in,

s is considered an exempt quantity under individual quantities each *of which does
not more than 1 millicurie of tritium per"; $ 30J1. Schedule B. not exceed the applicable quantity set
balance or not more than 0.5 millicurie ofL forth in { 30.71, Schedule B.

| tntum per balance part.
(4) Automobile shift quadrants IFor purposes of this subparagraph "elec.

containing not more than 25 millicuries 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.1, -

30 5 December 30,1982(reset).
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PART30 o RULES OF gERAL APPLICABILITY TO DOiMTIC LICENSING - '

(b) Any person who possesses by- (b) Any person who desires to manu- LICENSES
product material received or acquired facture, process, or produce self-luminous @ 30.31 Types oflicenses,
prior to September 25, 1971, under the

products containing tritium, krypton-85, Licenses for byproduct material are of ' *T
(n . general license then provided in @ 31.4 of ,,,or promethium 147, or to transferd this chapter is exempt from the require- products for use pursuant to paragraph;-licenses are issued to named persons upon,)such wtwo types: General and specific. Specific

"; cf the Act and from the regulations in $ license,"* ments for a license set forth in section 81 n(a) of this section, should apply for a )je pplications filed pursuant to the regula-
*

a

pursuant to @ 32.22 of this *;tions in this part and Parts 32-35.
" Parts 30-34 of this chapter to the extent ' chapter, which license states that the General licenses are effective without the

that such person possesses, uses, transfers, product may be transferred by the filing of applications with the Com-
cr owns such byproduct material. licensee to persons exempt from the mission or the issuance of' licensing-

regulations pursuant to paragraph (a) of . documents to particular persons.
this section or equivalent regulations of *

an Agreement State. i

,
-

130% Appucation for specmc Beenees.
~ (c) This section does not authorize for (al A erson may file an application inP,

purposes of commercial distribution the duplicate on NRC Form 313, ,

production, packaging, repackaging, or "Applica tion for Ma terial License." in
transfer, of byproduct material, or the exemption in paragraph (a) of h accordance with the instructions in
incorporation of byproduct materialinto this section does not apply to tritium, ~ l 30.6 of this chapter.Information
products intended for commercial distri-a krypton-85, or promethium-147 used inw statements or reports filed with thebution. * products primarily for fnvolous purposes i Commission or the Atomic Energy3% rin t ys oradornments.(d) No person may, for purposes of Commission may be incorporated by
commercial distribution, transfer by- reference, provided that the reference is
product material in the individual - clear and specific.
quantities set forth in 30.71 Schedule

e 30.20 Gas and aerosol detectors con-B, knowing or having reason to believe
that such quantities of byproduct ma- taining byproduct material

terial will be transferred to persons g g

exempt under this section or equivalent factu e, process, produce, or a. .tiallym

regulations of an Agreement State, except transfer fu sak w hbutton gas and
,in accordance with a license issued under aerosol detectors containing byproduct

32.18 of this chapter, which license, material, any person is exempt from the
_N$ states that the byproduct material may be requirements fu a Ucme set fMG in

I" exempt under this section or the equiva-
transferred by the licensee to persons section 81 of the Act and from the ,

regulations in Parts 20 and 30-35 of this
lent regulations of an Agreement State. chapter to the extent that such penon

- .30.19 Selfluminous products co'n7 receives, possesses, uses, transfers, owns, _

taining tritium, krypton-85, or pro. gor acquires byproduct materialin gas and (b) The Commission may at any time

methium 147. 3 aerosol detectors designed to protect life after the filing of the original application,
and before the expiration of the license,(a) Except for persons who manu. for property from fires and airborne require further statements in order to

facture, process, produce, or initially pazards, and manufamred, pmcessek enable the Comnussion to determine
transfer for sale or distribution self- pr duced, or untially transferred iny whether the application should be
luminous products containing tritium, acudance e a spd kna he

granted or denied or whether a license,
{ 32.26 of this chapter," should be modified or revoked.krypton-85, or promethium-147, and punuant to

which license authorizes the initialexcept as provided in paragraph (c) of
this section, any person is exempt from transfer the pmduct fa use under this (c) Each application shall be signed by

|
the requirements for a license set forth in 58Ct2 n- the applicant or licensee or a person duly

section 81 of the Act and from the (b) Any person who desires to manu authonzed to act for and on his beha'f.
j

-

!

regulations in Parts 20 and 30-35 ' of this facture, process, or produce gas and -
i

chapter to the extent that such person aerosol detectors containing byproduct
.## # *

I

material, or to initially transfer such * * "receives, possesses, uses, transfers, owns,
products for use pursuant to paragraph *cr acquires tritium, krypton-85, or

promethium-147 in self luminous (a) of this sectios, should apply for a ,," * * " * *
ilicense pursuant to { 32.26 of this * * " * * * * "products m anu fac tured, processed,

chapter, which license states that the * " * " " "produced, or initially transferred in
'accordance witti a specirte license issued product may be initially transferred by *

pursuant to Q 32.22 of this chapter, the licensee to persons exempt from tho' " *

which license authorizes the initial regulations pursuant to paragraph (a) of * " * * *

transfer of the product for use under this this section or equivalent regulations of * * "'

j ) crion.
.an Agreement State. " * * * #*

Ucenses.

-

August 31,1984_ (reset) 30-6
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PART30 o RULEg CENERAL APPLICABILITY TO DgESTIC LICENSING -
- .

(e) Each application for a byproduct gr unds for denial of a license to receive (d) Each license issued pursuant te
and possess byproduct material m such -the regulations in this part and Partsmaterial license, other than a licensem-

r plant or facility. As used in this '31-35 shall be deemed to contain the
g exempted from Part 170 of this chapter, paragraph the term " commencement of provisions set forth in section 183b.-d''shall be accompanied by the fee construction" means any clearing of .

E prescribed in Q 170.31 of this chapter.aland. excavation.or other substantial inclusive, of the Act, whether or not

2 No fee will be required to accompany anjaction that would adversely affect the the e provisions are expressly set forth in^

the license.application for renewal or amendment ofgenvironment of a site.The term does not
mean site exploration, necessary roads- (e) The Commission may incorporate,

a license, except as provided in @ 170.31 ef r Site exploration. borings to m any license issued pursuant to the
3,

*
of this chapter- determine foundation conditions. or $ regulations in this part and Parts 31-35,

other preconstruction monitorir's or
p(f) An application for a license to testing to establish background I, at the time of issuance, or thereafter by
-

,
appropriate rule, regulation or order, such

. receive and possess byproduct material information related to the suitability of
for the conduct of any activity which the the site or the protection of additional requirements and conditions

Commission has determined pursuant to environmental values. with respect to the licensee's receipt,
a
2 Subpart A of Part 51 of this chapter will possession, use and transfer of byproduct

,

I significantly affect the quality of the material as it deems appropriate or.

w environment shall be filed at least 9 (b) Upon a determination that an necessary in order to:*

.

$ months prior to commencement of application meets the requirements of the 2 (1) Promote the common defense andconstruction of the plant or facility in Act, and the regulations of the Com-
which the activity will be conducted and security;
shall be accompanied by any gmission, the Commission will issue a (2) Protect health or to minimize
Environmental Report required pursuant . specific license authorizing the possession danger to life or property;

.to Subpart A of Part 51 of this chapter. gand use of byproduct material (Fo m (3) Protect restricted data-in

N R C- 3 74, " Byproduct M a t e rial =-

(4) Require such reports and the_

k@ 30.33 General requirements for is- I E eeping of such records, and to provide
~

suance of specific licenses. 9 f r such inspections of activities under
ense as may necusary or(a) An application for a

specific.3 30.34 Terms and conditions of appropriate to effectuate the purposes oflicense will be approved if:
(1) The application is for a purpose licenses. ,_the Act and regulations thereunder.

authorized by the Act; (a) Each license issued pursuant to the
(2) The applicant's proposed equip- regulations in this part and the regula-

r g ment and facilities are adequate to tions in Parts 31-35 shall be subject to ,
(~ ; protect health and minimize danger to all the provisions of the Act, now or 2,

Q life or property; hereafter in effect, and to all valid rules, N
g (3) The applicant is qualified by regulations and orders of the Com-E (f; [ Reserved]
' training and experience to use the ma- mission. .

granted 'terial for the purpose requested in such (b) No license issued or
manner as to protect health and minimize pursuant to the regulations in this part

' danger to life or property; and Parts 31-35, nor any right under a ~

,

~ ~ license shall be transferred, assigned or in

5 (4) The applicant satisfies any special any manner disposed of, either volun r- MEd h m ma%
g requirements centained in Parts 32-35; :: tarily% indirectly, through transfer of control of ; technetium-99m radiopharmaceuticalsor involuntarily, directly or%
a and from molybdenum-99/ technetium-99m
N

g any licer'se to any person, unless the[ generators shall test the generator
7 ommission shall, after recuring full , eluates for molybdenum-99C| >(!)In the case of an application for a o

license to receive and possess information, find that the transfer is in * breakthrough in accordance with
byproduct material for the conduct of accordance with the provisions of the Act i 35.14(b)(4) (i) thru (iv).

- any activity which the Commission and shall give its consent in writing. -
i

dete mines will significantly affect the (c) Each person licensed by the Com. s 30.35 [ Deleted 40 FR 8774.]
, quality of the environment, the Director mission pursuant to the regulations in this

part and Parts 31-35 shall confine his 130.36 Expwatton and termination ofa gua s r hi de e. before
~

s commencement of construction of the possession and use of the byproduct scensee.

h plant or facility in which the activity material to the locations and purposes (a) Except as provided in 130.37(b)
* will be conducted. on the basis of authorized in the license. Except as other . and paragraph (d)(3) of this section.

infonnation filed and evaluations made wise provided in the license, a license % each specaclicense expires at the end
pursuant to Subpart A of Part 51 of this issued pursuant to the regulations in this y of the day,in the month and year stated
chapter, has concluded after weighing part and Parts 3135 * of this chapter shall a: in the license.
the environmental. economic, technical. (b) Each licensee shall notify the
and other benefits against carry with it the right to receive, acquire ; Commission immediately, m wntmg
environmental costs and considenng .own, and possess, byproduct material. , uncer 130.6. and request termination of
available alternatives. that the action Preparation for shipn'ent and transport of the license when the licensee decides to
called for is the issuance of the byproduct material shall be in accordance terminate all activities involving
proposed license, with any appropriate with the provisions of Part 71 of this mattnals authonzed under the license.,

$v conditions to protect environmental chapter. This notification and request for-

values. Commencement of construction
pnor to such conclusion shall be

30 7-
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termination of the license must include
1

the reports and information specified is of paragraph (e) of this section.

paragraphs (d)(1) (iv) and (v) of this (ii)I.n addition to the informationf"-
section. The licensee is subject to the submitted under paragraphs (d)(1) (iv)
provisions of paragraphs (d) and (e) of and (v) of this section the licensee shall

-

this section. as applicable, submit a plan for decontamination. if
(c) No less than 30 days before the required. as regards residual radioactive

contamination remaining at the time theexpiration date specified in a specific license expires. )
|

license. the licensee shall either- 4
(1) Submit an application for license 3 res(e) Each licensee who possessesidual byproduct material underrenewal under 530.37: or a
(2) Notify the Commissios. in writing paragraph (d)(3) of this section.

under 130.a. if the licensee decides not[ following the expiration date specified
. in the license shell-to renew the license. i

(d)(1) If a licensee does not submit an (1)1.imit actions involving byproduct*

application for license renewal under material to ' hose related to
$ 30.37, the licensee shall. on or before decontamination and other activities
the expiration date specified in the related to preparation for release for
license- unrestricted use: and

(i) Terminate use of byproduct (2) Continue to control entry to
-

material: restricted areas until they are suitable

(ii) Remove radioactive contamination for release for unrestricted use and the
to the extent practicable; Commission notifies the licensee in

(iii) Properly dispose of byproduct writing that the license is terminated.
-

material:
(iv) Subrait a completed form NRC- { 30.37 Applications for renewal of

3M: and , 3;c,,,,
3

(vi Submit a radiation survey report to - (a) Application forrenwal of a7. confirm the absence of radioactive g specific license aball be filed on Form
2 materials or to establish the levels of. NRG-313 in accordance with I 30.32.
"

residust radioactive contamination. (
unless the licensee demonstrates the

u,

; absence of residual radioactive k
contamination in some other manner.
The licensee shall, as appropriate-

( Al Repc rt levels of radiation in units

Q,, of microrada per hour of beta and
~ gamma radiation at one centimeter and

gamma radiation at one meter from
surfaces and report levels of
radioactivity in units of disintegrations
per minute (or microcuries) per 100
square centimeters removable and fixed
on surfaces, microcuries per milliliter in
water and picocuries pergram in
contaminated solids such as soils or
concrete: and

(B) Specify the survey instrument (s)
used and certify that each instrument is
properly calibrated and testet'.

(2)If no residual radioactive
contamination attnbutable to activities
conducted under the licen.w is detected.

>

the licensee shall submit a cer<ification
-

that no detectable radioactive
contamination was fourad. lf the
information submitted under this

.

paragraph and paragraphs (dl(:)(ivi and
(v) of this section is adequate, the
Commission will notify the licensee in
writing that the license is termir.ated.

(316)If detectable levels of residual
radioactive contamination attnbutable
to activities conducted under the license
are found. the license continues in effect
beyond the expiration date. if ne:essary,
with respect to possession of residual
byproduct material present as

O contamination until the Commission
.

notifies the licensee in writing the t the
license is termmated. During this time./
the licensee is subject to the provisions

.

30 7a
_ _ - _ _ _ - _ . - - - - "- ~~
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(b) In any case in which a licensee. (6) To a person abroad pursuant to an DRECORDS, INSPECTIONS, TESTS,
,, not less than thirty (30) days prior to the;: export license issued under Part 110 of & AND REPORTS ^
{ expiration of his existing license, has filed *, this chapter; w-

a an application in proper form for renewa!" (7) As otherwise authorized by the k ,j
s 0.H R uords.

j or f:r a new license, such existing license f Commission in writing.
shall not expire until the application has (a) Each person who receives by-
been finally determined by the Com- c product material pursuant to a license

_missi:n. (c) Before transferring byproduct issued pursuant to the regulations in this

material to a specific licensee of the part and Parts 31-35 shall keep records
[] 30.38 Applications for amendment of Cornmission or an Agreement State or to showing the receipt, transfer, and

lic:nses. a g;eneral licensee who is required to disposal of such byproduct material.
Applications for amendment of a

g license shall be flied on Form NRC-313 register with the Commission or with an (b) Records which are required by the

$ n recordance with I 30.32 and shall
Agreement State prior to receipt of the regulations in this part and Parts 31-35

i byproduct material, the licensee trans, or y license condition shall be -ga b tsin M b
O licensee desires its license to be ferring the material shall verify that the maintained for the period specified by

the appropriate regula' ion or license
amended and the grounds for the transferee's license authorizes the receipt
amendment. of the type, form, and quantity of by- condition. If a retention period is not

*

product material to be transferred, otherwise specified by regulation or~

(d) The following methods for the license condition, such records shall be

30.39 Commission action on applica- verification required by paragraph (c) of maintained until the Commission

tions to renew or amend. this section are acceptable: authorizes their disposition.

9 In considering an application by a (I) The transferor may have in his (c)(1) Records of receipt of by-

U licinsee to renew or amend his license the
possession, and read, a strent copy of product m atenal which must be

U Commission will apply the applicable the transferee's specific la ense or registra- maintained pursuant to paragraph (a) of

tion certificate; this section shall be maintained as long as
G crit;ria set forth in Q 30.33 and Parts

(2) The transferor may have in his the licensee retains possession of t$e
Q2-35 of this chapter. possession a written certification by the byproduct matenal and for two years

transferee that he is authorized by license of U wing transfer, or disposal of the
or registration certificate to receive the { byproduct material. (2) [ Deleted 43 FR

30.41 Transfer of byproduct material. type, form, and quantity of byproduct g 6915.1 (3) Records of transfer of by-
(a) No licensee shall transfer by- material to be transferred, specifying the ; product material shall be maintained by

product material except as authorized license or registration certificate number, ' the licensee who transferred the material s

pursuant to this section. Missuing agency and expiration date; for five years after such transfer. (4)
/(b) Except as otherwise provided in f (3) For emergency shipments the trans- Records of disposal of byproduct ma-n

[his license and subject to the provistons R feror may accept oralcertification by the terial shall be maintained in accordance
g of paragraphs (c) and (d) of this section, transferee that he is authorized by license with % 20.401 (c) of this chapter.

any lictnsee may transfer byproduct ma- or registration certificate to receive the (d)(1) Records which must be
terial: type, form, and quantity of byproduct maintained pursuant to this part and

Parts 31-35 may be the original e,r a, (1) To the Administration; material to be transferred, specifying the

E (2) To the agency in any Agreement license or registration certificate number, reproduced copy of microform if such
reproduced copy or microform is duly

i E State which regulates tadioactive material issuing agency and expiration date:
* pursuant to an agreement under section Provided, That the oral certification is authenticated by authoriz2d personnel

and the microform is capable of
| I c nfirmed in writing within 10 days;274 of the Act;
i 7 (4) The transferor may obtain other pr ducing a clear and legible copy after

sources of information compiled by a storage for the period specified by Com-
1 (3) To any person exempt from the repcrting service from official records of mission regulations,

censing requirements of the Act and (2) If there is a conflict between thethe Commission or the licensing agencyregulations in this part, to the extent
of an Agreement State as to the identity Commission's regulations in this part and

|
permitted under such exemptian

of licensees and the scope and expiration Parts 31-35, license condition, or other
| (4) To any person in an Agreement

dates of licenses and registration; or written Commission approval or author-
ste, subject to the jurisdiction of that

(5) When none of the methods of ization pertaining to the retention period
tate, who has been exempted from the

; licInsing requirements and regulations of ver f cation desenbed in paragraphs (d)(1) for tne same type of record, the retention

to (4) of this*section are readny available period specified in the regulations in thisa

that State, to the extent permitted under or when a transferor desires to verify that I part and Parts 31-35 for such records
shall apply unless the Commission," information received by one of such" *

(5) To any person authon. zed t methods is correct or up-to-date, the pursuant to @ 30.11, has granted a
receive such byproduct material under transferor may obtain and record specific exemption from the record reten-
terms of a specific license or a generti confirmation from the Commission or the tion requirements specified in the regula-
license or their equivalents issued by th licensing agency of an Agreement State ions in this part or Parts 3135.
Atomic Energy Commission,. the Com-

that the transferee is liansed to reuM
. .

mission, or an Agreement State; or
the byproduct material.~

- V
.
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9 30.52 Inspections. initial report shall be followed within well operator.
l(a) Each licensee shall afford to the a period of fifteen (15) days by a writ- (v) The well name and wellb. Commission at all reasonable times op- e ten report submitted to the appropri. identification number (s) or other )

[3 * portunity to inspect byproduct materi ; ate NRC Regional Office which sets designation: 1
i,

() al and the premises and facilities * forth the details of the incident and (vi) An identification of the sealed* wherein byproduct material is used or E its consequences. Copies of such writ-
source (s) by radionuclide and quantity :

,g
L stored. f| ten report shall be sent to the Director of activity:
2 (b) Each licensee shall make availa- of Inspection and Enforcement. U.S. (vii) The depth of the source andble to the Commission for inspection. Nuclear Regulatory Commission.Washington. D.C. 20555. depth to the top of the plug: andupon reasonable notice, records kept (viii) An appropriate warning.by him pursuant to the regulations in

_ (b) When a well. logging sourceJhis chapter. Subsequent becomes irretrievable the licensee shal
to the submission of the written (1) Notify the Regional Administratoe

7 30.53 Tests. report required by this paragraph, the of the appropriate NRC Regional Offica
licensee shall promptly inform the listed in Appendix D of Part 20 cf thisEach licensee shall perform, or Office of Inspection and Enforcement.

g permit the Commission to perform. 9 by means of a written report of any chapter of the circumstances of the lose
*

by telephone; and* such tests as the Commission deems 2 substantive additional information. .[ appropriate or necessary for the ad- e which becomes available to the licens- (2) Obtam. approval to tmplement
; ministration of the regulations in this ' ee. concerning an attempted or appar- abandonment procedures.

part and Parts 31 through 35 of this S ent theft or unlawful diversion of tri- (c) The hcensee shall, within 30 days
chapter, including tests of: tiu m . after a well-logging source has been-

~

(d) The reports described in this sec- classified as irretrievable, make a repoq
(a) Byproduct material; tion are not required for tritium pos. In writing to the appropriate NRC

-

(b) Facilities wherein byproduct ma- sessed pursuant to a general license Regional Office listed in Appendix D of
5 terialis utilized or stored; provided in Part 31 of this chapter or Part 20 of this chapter. The licenseeo

(c) Radiation detection and monitor- _for tritium contained in spent fuel. shall send a copy of the report to each*

E ing instruments; and g appropriate State agency that has
o (d) Other equipment and devices 8 authority over the particular v.all--

a
used in connection with the utilization drilling operation.The report must
or storage of byproduct material. , g gggg gg

_ .
(1) Date of occurrence.E (2) A description of the irretrievable

g g well-logging source involved. including
E A 30.55 Tritium reports.

& radionuclide, quantity, and chemical(*) (reservedI

(m.)
.

e
m (a) (Reserved) $

and physical form.
(3) Surface location and identification"' *-

of well.
(4) Results of efforts to immobilize

~
-

and seal the source in place.
7 30.54 We24ogging operations using (5) Depth of source.

sealed sources. (6) Depth of the top of the cement
(a) A licensee may perform well. plug.

logging operations with a sealed source (7) Depth of the well.
only after the licensee executes a (8) Any other m, formation (e.g..

E
written agreement with the well owner warning statement) contained on the
or operator that, within thirty (30) days permanent identification plaque.g after a well-logging source has been- (9) Notifications made ta State(b) [:eservedi

I
classified as irretrievable, the following agencies.

e

requirements will be implemented: (10) A brief description of the=
lt) Each irretrievable well-logging attempted recovery efforts.

source must be immobilized and sealed (d) Any licensee or applicant for a
;g in place with a cement plug. license may apply to the Cominission fo
g (2) A whipstock or other deflection approval of proposed procedures to

.

a device must be set at some point in the
E well above the cement plug unless the abandon an irretnevable well-logging

source in a manner not otherwisea cement plug and source are not authorized in paragraph (a) of this_

accessible to any subsequent drilling section.
..

(c) Except as specified in paragraph peradons. -

(d) of this section, each licensee who is (3) A permanent identification plaque,
authorized to possess tritium shall constmeted oflong lasting matenal such
report promptly to the appropriate as stainless steel, brass, bronze. or
NRC 7tegional Office listed in Appen, monel must be mounted at the surfaceh dix D of Part 20 of this chapter by of the well. unless the mounting of the

e telephone and telegraph. matlgram, or plaque is not practical. The plaque must *

[ facsimile any incident in which an at. contain:
tempt has been made or is believed to (i) The word "CAtmON":

m
*

have been made to commit a theft or (ii) A radiation symbol (the colors

/ unlawful diversion of more than 10Q, curies of such material at any one requirement need not be met):
(iii) The date the source wastime or more than 100 cunts of such abandoned:

.

material in any one calendar year. The
(iv) The name of the well owner or

aw
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f ENFORCEMENT 1974, or any regulation or order issued
g

thereunder. A court order may be( g 30.61 Modification and revocation of
licenses.

- obtained for the payment of a civil
penalty imposed pursuant to section 234

(a) The terms and conditions of each of the Act for violation of sections 53,57,.

[ license issued pursuant to the regulations 62, 63, 81, 82,101,103,104,107, orrt in this part and Parts 3135f shall bs 109 of the Act, or section 206 of the
I subject to amendment, revision or.modifi.
" cation by reason of amendments to the Energy Reorganization Act of 1974, or

Act, or by reason of rules, regulations and I any rule, regulation, or order issued there-
orders issued in accordance with the.. under, or any term, condition, or limita-

.

ec tion of any license issued thereunder, or
"* rms of the Act. ' for any violation for which a license mayte

be revoked under section 186 of the Act.- (b) Any license may be revoked,.

Any person who willfully violates any
suspended or modified, in whole or in provision of the Act or any regulation or
part, for any material false statement in order issued thereunder may be guttty of
the application or any statement of fact a crime and, upon conviction, may be
required under section 182 of the Act,or punished by fine or imprisonment orbecause of conditions revealed by such
application or statement of fact or any _both, as provided by law,

report, record or inspection or otner
means which would warrant the Com-
mission to refuse to grant a license on an

g orismal application, or fo:r violation of, or
; failure ,to observe any of the terms and
a provisions of the Act or of any rule,
' regulation or order of the Commission.
2 (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
licensee in writing and the licensee shall
have been accorded an opportunity to
demonstrate or achieve compliance with

,alllawful requirements.
.

! r
$ @ 30.62 Right to caurie the withholdingj

| [ or recall of byproduct materials.

I
,

'

~

|
The Commission may cause the with- e

holding cr recall of byprodact material|

from any licensee who is not equtpped to' *

g observe or fails to observe such safety
U standards to protect health as may be
c established by the Commission, or who

|

' uses such materials in violation of law or'

2 regulation of the Commission, or in a
manner other than as disclosed in the
application therefor or approved by the

*

' Commission.

f 6 30.63 Violations.
I An injunction or other, court order
2 may be cotained prohibiting any viola-

--- a tion of any provision of the Atomic
' Energy Act of 1954, as amended, or Title

,
' 11 of the Energy Reorganization Act of

j

.

30 9a October 31,1983 (reset)
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/3 SCHEDULES
$ 30.70 Schedule A-Exempt con-

C Im
n coiumnCentrations.

g
Element (4tomic

number) Isotop, Liquid
Column Column Gas and

concen- solidElement (atomic " * " * * * *number) Isotope Liquid
Gas ' and aCL/ tration

m!'concen- solid aci/
mlatration concen-

uct/ tration Hafnium (72)---- Hf181 -

7X 10-*mt* uci/ Hydrogers (l) ---- H3
SX104 3X 10~3mt * Indium (49)~~-- In 113m --

- IX10'8Antimony (51) --- Sb 122
---- 3X 10-* In ll4m ----- 2X10*Sb 124 1 dine (53) ----- 1 126 3X10* 2X10-s

4----- 2X10
Sb.125 IX10 3 1131 3X10* 2X10 3

----
Argon (18) ---- A 37 IX104-

I132 8X10'8 6X10*---__

A 41 4X 10'' 1133Arsenic (33)----- As 73 - - .3 IX101 7X104-

SX10 I134 2X 10'' IX 10-8
-----

---- $X10-* Iridium (77)----- It 1POAs 74
2X10'8-----

As 76 2X 10'* Ir192-----

4X10*--~~-
As 77 8X10'* Ir194----

Barium (56)---- Ba 131 ~ 2X109 Ir n (26) ----- Fe 55
3X 10''-----

8X10*8-----
Ba 140 3X104 Fe 59-----

Beryllium (4) ---- Be 7 6X10*-----

2X 10 2 Krypton (36) ---- Kr 85m IX 10*-----

Bismuth (84) --- Bi 206 ----

4X 10-4 Kr 85 3X 104
-----

Bromine (35) ---- Br 82 4X 10'' 3X109 Lanthanum (57) -- La 140
-----

Cadmium (48) --- Cd 109 2X10*--~~-

2X103 Lead (82) ------ Pb 203-----

4X10'3-----

3X 10-* , lut"ium (71) --- Lu 177Cd i15m,

(M Cd115
----

IX 10~3-- -

3X10 g ansane (25)---- Mn 524---

V a Calcium (20) ---- Ca 45 3X10*- - -
a

9X 10-s Mn 54-----

E Ca 47 IX 10-3-----

5X104 g Mn56 ' ~ ,-----

. Carbon (6) --- C 14 IX 10-* 8X10'3
Mere ry (83) -~~- Hg 197m IX 10'3- - - -

* Cenum (58)--- Ce 141 2X 10'3, ----

9X104
a Hg 197--~

3X 10'8-----
Ce 143 4X104 Hg 203-----

2X 10-*- - - -

IX10 M lybdenurs (42) - Mo 99Ce 144 - - - -

Cesium (55)---- Cs 131 2X 10"- - - -

2X10 2 Neodymium (60)-- Nd 147---
6X 10'*- - - -

Cs 134m 6X 10-2 Nd 149---
3X 10'3---

9X 10., Nickel (28) ---- Ni65Cs 134 ----

Chlonne (17) --~ Cl38 9X 10'' 4X109 Niobium (Colum- Nb 95
IX 10'3- - -

Chromium (24)-~ Cr51 IX10'3- - -

'X 10~3 bium) (4 I)---- Nb 97---~

Cobalt (27) -~~ Co 57 9X10'3- - -
um Os185SX103 ~~---

7X10''---
Co 58 IX109 Os 191m----

3X 10-2----
Co 60 SX10 Os 191

3 X 10.'*3
- - - -

Copper (29)---- Cu 64 2X 10'3- - - -

0s193-----
Dysprosium (66) - Dy16! 6X10*----

4X109 Palladium (46) -- Pd 103- - - -
3X 10'3- - - -Dy 166 4x104 Pd 109 - 9xto*- - - -

Erbium (68)-~~- Er!69 9X10* N3 (I N -- P 32
_

---
2X10"- - -

Er 171 ---- IX10 3 Platinum (78) --- Pt 191 -2 IX104Europium (63) --- Eu 152 6X 10'' Pt 193m----
IX 10-2-----

(T/2*9.2 Hrs) Pt 197m ---- IXio JEu 155 -- - - 2X109 Pt 197 - --Fluorine (9)---- F 18 2X10* 8X109 Potassium (19) *-- K 42 - -- 3X10"
1X1o-3

Gadolinium (64) -- Gdl53 2X 10-3 Praseodymium Prl42 -- 3X 10'*
----

Gd 159 4 ( 5 9)---- -- Pr 143 -8X10---

Callium (31) ---- Ga 72 4X104 Promethium (61)-- Pm l47
-- SX10"

---

Germanium (32) -- Ge 71 2X 10'8---

2X 10 2 Pm 149 -----
---Gold (79) ----- 4X10*

2X109 Rhenium (75)---- Re183Au 196 -- - -I 6X10'8- - -
Au 198 4SX10 Re 186 ----

---

9xto* NAu 199 -- i 2X 10'8 Re 188
_

i

Values are given only for those matenals
, -- , 6X10*' i

,

normany used as gases.

aci/gsn for solids. ('
s '

_
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Column Column

Column ColumnI 11
1 !!f Element (atomic 14uidg3, gap, Element (atomic

number) Gas and g,oggp, WuM
number) Gas and

'
concen. solid concen. -

tration concen- tration co -

uCP/ tration
8 pCi/ tration

mt uCi/ mt' uCi/m18 8mI

Rhodium (45) --- Rh 103m ----- IX 10~8 Zine (30) ------ Zn 65 1 X 10'8-----

Rh 105 1X10'' Zn 69m 7X 10'*-----

Rubidium (37) --- Rb 86 ----- 7X 10'* Zn 69 2X 10-2-----

Ruthenium (44) -- Ru 97 ----- 4X10'' Zirconium (40)--- Zr 95 a6X10",
-----4Ru 103 8X 10-----

, Zr 97 2X10"-----

Ru 105 I X 10** Beta and/or gamma IX 10~8 8 IX 10*
-----

--------

Ru 106 ----- IX10" : emitting byproduct
Samarium (62) --- Sm 153 ----- 8X10* 2 material not listed

. Scandium (21) --- Sc 46 ----- 4X10* "
g above with half-life

Sc 47 - - 9X10* " less than 3 years.
Sc 48 ----- 3X 10'* R

Scienium (34)---- Se 75 3X 10~3 NOTE 1: Many radioisotopes disintegrate into isotopes which are--

Silicon (14) ----- Si 31 ----- 9X 10-3 also radioactive. In expressing the concentrations in Schedule A. the
Silver (47)------ Ag 105 IX 10-3 activity stated is that f the pannt isotope and takes into account the

daughters.Agllom - - 3X10* NOTE 2: For purposes of $ 30.14 where there is involved a
As 111 ----- 4X10" combination of isotopes, the lirnit for the cc.nbination should be

Sodium (11) Na 24 ----- 2X10'3 derived as foisows:

Strontium (38) --- Sr 85 --- I X 10-3 Determine for each isotope in the product the ratio between the

Sr 89 IX10* *"''"*"""P''''"'I"'"'P'd"*''"#'h*****P''"''""***""-----

established m Schedule A for the specific isotope when not in
Sr 91 ----- 7X 10'*. combination. The surn of such ratios may not exceed "t"(i.e.. unity).

; Sr 92 - - 7X10* Example:
" Sulfur (16) ----- S 35 9X 10-s 6X 10-4 Concentration or isotope A in product i ,
u" Tantalum (73) --- Ta 182 4X 10'* 6' * ** P ' ' "'*""a t t n Ils I pe A

/ | Technetium (43)-- Tc 96m t X 10'' """"*"""''''"**'"*d"''----- 'ia( Tc 96 -- - t X 10-3 h*'*P'' "**"'" """ 'I' ' P'

Tellurium (52) Te 125m 2X 10~3-----

4 -Te 127m 6X10-----

30.71 Schedule B.Te 127 3X 10~3-----

Te129m - - 3X10* Byproduct material MicrocuriesTe 131m 6X 10'*-----

Te 132 3X 10"-----
Antimony 122 (Sb 122) 100Terbium (65) ---- Tb 160 - - - 4X 10*

.

Antimony 124 (Sb 124) 10Thallium (81)---- Tl200 - 4X 10'3
.

Antimony 125 (Sb 125) 10Tl201 3X 10'3
...

-----

Arsenic 73 (As 73) . . 100T1202 I X 10''
.

-----

Arsenic 74 (As 74) . 1011 204 - - IX10'8
..

Arsenic 76 (As 76) . 10Thulium (69) ---- Tm 170 SX10*
. .

-----

Arsenic 77 (As 77) . . . . 100Tm 171 ----- SX 10'8 Barium 131 (Ba 131) . 10e*

Thi(50) ---- Sn 113
9X 10* $ ~ Barium 133 (Ba 133) . . 10

.
-----

Sn 125 ----- 2X 10'*. -

Barium 140 (Ba 140) . . . 10Tungsten (Wolf- W 181 ----- 4X 10~3 i Bismuth 210 (Bi 210) !ram) (74) ----- W 187 ----- 7X10 2 Bromine 82 (Br 82) 10
4 . .

,

Vanadium (23) --- V 48 ----- 3X104

Cadmium 109 (Cd 109) . 10Xenon (54) ----- Xe 131m 4X10* -----

Cadmium i15m (Cd I15m) . 10Xe 133 3Xl'0* Cadmium i15 (Cd 115) . 100Xe 135 IX104 Calcium 45 (Ca 45) 10
-----

Ytterbium (70)--- Yb 175 ----- 1 X 10''
.

Calcium 47 (Ca 47) 10Yttrium (39) ---- Y 90 ----- 2X10*
..

Carbon 14 (C 14) . 100Y 91m ------ 3X 10'' Cerium 141 (Ce 141) . 1004Y 91 3X10-----

Cerium 143 (Ce 143) . 100Y 92 6X10*-----
Cerium 144 (Ce 144) . IY 93 ----- 3X 10''
Cesium 131 (Cs 131) 1.000, Values are giiren only for those materials

normally used as gases.,

/ 8 pCi/gm for solids.

.

3 0 -11 May 31,1984 (reset)
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Byproduct material Microcuries Byproduct material Microcuries Byproduct material Microcuries

Cesium 134m (Cs 134m) . . . . . . . 100 Neodymium 149 (Nd 149) . . 100 Tellurium 127 (Te 127) . 100 ~
. ..

| Cesium 135 (Cs 135)( Cesium 134 (Cs l34) . . . .... . I Nickel 59 (Ni S9) . . . . 100 Tellurium 129m (Te l29m) . . 10... . ..

10 Nickel 63 (Ni 63) . . 10 Tellurium 129 (Te 129) . . 100. ..... ....... . ..

Cesium 136 (Cs 136) . 10 Nickel 65 (Ni 65) . 100 Tellurium 131m (Te 131m) . 10.. ..... ..........

Cesium 137 (Cs 137) . . . . . 10 Niobium 93m (Nb 93m) 10 Tellurium 132 (Te 132) . . . 10... ...... .

Chlorine 36 (Cl 36) . . . . . . . 10 Niobium 95 (Nb 95) . . . 10 Terbium 160 (Tb 160) . . . 10... .... . . .

Chlorine 38 (Cl 38) . . . . 10 Niobium 97 (Nb 97) . 10 Thallium 200 (TI 200) . . . 100. .... ..... ....

Chromium 51 (Cr 51) . . . . . 1,000 Osmium 185 (Os 185) . . . . 10 Thallium 201 (Tl 201) . 100. . . . .. ...

Ccbalt 58m (Co 58m) . 10 Osmium 191m (Os 191m) . . . 100 Thallium 202 (Tl 202) . . 100....... ... .

C;balt 58 (Co 58) 10 Osmium 191 (Os 191) 100 Thallium 204 (Tl 204) . . . . . . 10. ..... . ..... .

ccbalt 60 (Co 60) . I Osmium 193 (Os 193) . . . . 100 Thulium 170 (Tm 170) 10... ... .... .. .

Copper 64 (Cu 64) . 100 Palladium 103 (Pd 103) . 100 Thulium 171 (Tm 171) . 10.. . .... .. . ...

Dysprosium 165 (Dy 165) . . . . . . 10 Palladium 109 (Pd 109) . 100 Tin 113 (Sn 113) . . . . . . . 10...... .....

Dysprosium 166 (Dy 166) . . 10G Phosphorous 32 (P 32) 10 Tin 125 (Sn 125) . . . . . 10... .. .. ... ..

Erbium 169 (Er 169) . . 100 Platinum 191 (Pt 191) . . . . . . 100 2 Tungsten 181 (W 181) . 10.... . . ..... .

Erbium 171 (Er 171) . 100 Platinum 193m (Pt 193m) . . 100 3 Tungsten 185 (W 185) . 10. ..... . ......
Europium 152 9.2h Platinum 193 (Pt 193) . 100f Tungsten 187 (W 187) . . . 100.... . ..

(Eu l 52 9.2h) . . . . . . . . . . . 100 Platinum !97m (Pt 197m) . 100R Vanadium 48 (V 48) . . 10. ....
. . .

Eur:pium 15213 yr Platinum 197 (Pt 197) . . . 100 Xenon 131m (Xe 131m) 1.000.... .. ...
(Eu 15213 yr) . I Polonium 210 (Po 210) . . . . . 0.1 Xenon 133 (Xe 133) . 100. ...... .

..

Europium 154 (Eu 154) . I Potassium 42 (K 42) 10 Xenon 135 (Xe 135) 100. . . .
. .

Europium 155 (Eu 155) 10 Praseodymium 142 (Pr 142) 100 Ytterbium 175 (Yb 175) 100. . .
..

Fluorine 18 (F 18) . . . . . . . 1,000 Praseodymium 143 (Pr 143) 100 Yttrium 90 (Y 90) . . . . 10.

Gadolinium 153 (Gd 153) . . . 10 Promethium 147 (Pm 147) . . . 10 Yttrium 91 (Y 91) . . .. 10
Gadolinium 159 (Gd 159) . . . 100 Promethium 149 (Pm 149) 10 Yttrium 92 (Y 92) . . . . 100. .

Gallium 72 (Ga 72) 10 Rhenium 186 (Re.186) 100 Yttrium 93 (Y 93) . . 100. ...

Germanium 71 (Ge 71) .... . 100 Rhenium 188 (Re 188) . 100 Zinc 65 (Zn 65) . . . . . . 10. ..

, Gold 198 (Au 198) 100 $ Rhodium 103m (Rh 103m) . 100 Zinc 69m (Zn 69m) . 100. ... ..
. ..

]iold 199 ( Au 199) 100 01 Rhodium 105 (Rh 105) . 100 Zinc 69 (Zn 69) . 1.000.. . ... . ..
.. .. .

( ,lafnium 181 (Hf 181) . . 10 $ Rubidium 86 (Rb 86). . 10 Zirconium 93 (Zr 93) 10 m...... ..
.. .

IIIolmium 166 (flo 166) . 100 gRubidium 87'(Rb 87) . 10 Zirconium 95 (Zr 95) 10. .. .. ..
" .

Ilydrogen 3 (H 3) 1,000 Ruthenium 97 (Ru 97) ... . . . 100 Zirconium 97 (Zr 97) 10 *
.....

Indium i13m (In 113m) 100 Ruthenium 103 (Ru 103) 10 Any byproduct material not listed..

Indium i14m (In 114m) . . 10 Ruthenium 105 (Ru 105) 10 above other than alpha emitting
Indium iISm (In 115m) . 100 Ruthenium 106 (Ru 106) I byproduct material 0.1.

Indium 115 (In 115) 10 Samanum 151 (Sm 151) 10 -
.

Iodine 125 (I 125) . I Samarium 153 (Sm 153) 100. .

Iodine 126 (I 126) . I Scandium 46 (Sc 46) 10

lodine 129 (! I29) . 0.1 Scandium 47 (Sc 47) 100 % [ Note removed 49 FR 19623]
. ..

.. . .

lodine 131 (I 131) . I Scandium 48 (Sc 48) 10.

lodine 132(1 132). 10 Selenium 75 (Sc 75) 10.

lodine 133(1 133). I Silicon 31 (Si 31) . 100... ..

Iodine 134 (I I34) . 10 Silver 105 (Ag 105) 10. . .

lodine 135 (I 135) . . 10 Silver i10m (Ag Il0m) . . 1....

Iridium 192 (Ir 192) 10 Silver i11 (Ag ii1) 100... .

Iridium 194 (Ir 194) 100 Sodium 24 (Na 24) 10.. ...

Iron 55 (Fe 55) 100 Strontium 85 (Sr 85) . 10.

tron 59 (Fe 59) 10 Strontium 89 (St 89) . I
Krypt): 15 (Kr 85) . . 100 Strontium 90 (Sr 90) . 0.1. .

Krypton 17 (Kr 87) . 10 Strontium 91 (Sr 91) . 10 -.

Lanthanu n 140(La 140) 10 Strontium 92 (Sh2) . 10. . ..

Lutetium 177 (Lu 177) . 100 Sulfur 35 (S 35) . 100. .

'
Manganesc 52 (Mn 5 2) . 10 Tantalum 182 (Ta 182) 10 *

Ntanganesi 54 (Mn 54) . 10 Technetium 96 (Tc 96) 10*
Manganes 56 (Mn 56) . 10 Technetium 97m (Tc 97m) 100

*

Mrreury 117m (lig 197m) , 100 Technetium 97 (Tc 97) . . . 100
Mercury I 37 (lig 197) . 100 Technetium 99m (Tc 99m) 100

% hercury 213 (lig 203) . 10 Technetium 99 (Tc 99) 10.

Molybdeni m 99 (Mo 99) . 100 Teilunum 125m (Te 125m) . 10
Neodymiu n 14'l(Nd 147) 100 Tellunum 127m (Te 127m) . 10.

i
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