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April 4, 1985

John D. Kinneman, Chief

Nuclear Section A

United States Nuclear Regulation
Commission, Region I

Division of Radiation Safety
and Safeguards

631 Park Avenue

King of Prussia, PA 19406

{
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Dear Dr. Kinneman: = >

requesting additignal information prior to renewal of License
Number 08-08371-02. This request was in response to our
renewal application which was sent to NRC on October 29, 1984.
Your letter indicated that it was not received in King of
Prussia until November 7, 1985, and I do want to follow up

on that at this time. When I spoke with you following the
receipt of your letter, you did indicate that the date received
had been misread. It was received on November 2, 1984. 1In
addition, I feel I need to clarify the fact the renewal appli-
cation was sent to the Washington address (noted on the
instructions or envelope). Therefore, we do not feel that

our request should be treated as a new license request.
However, as you noted by telephone, the same questions apply.

This is in r;}irencc to your letter of February 5, 1985

The following narrative responds to the five pages of
questione; {1.e., 18 questions and their subparts. Even though
we were somewhat overwhelmed when we received your letter and
request, the exercise of going through the questions has
provided us an opportunity to reevaluate and improve some of
our procedures.

1. Specify the particular nuclides which will be used
by each individual named in item 6 of your application.

- Professor Romeo Segnan - S8n 19

Professor Robert Chinnis cléd, Tritium
Professor Ann Hagan - n3

Professor Nina Roscher - clé
'32' c“"'ns

Professor Albert Cheh
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2.

A list of the manufacturer, model
quantity for all sealed sources.

this information was not provided
thorium-228 and barium-133 sealed

number, and
Specifically,
for the
sources.

The thorium-228 was removed from the premises of
The American University on February 22, 1984, by
Southwest Nuclear Corporation and transported to
burial site number 1151, Richland, Washington.
All from Nuclear Chicago , purchased in 1960s:

Barium~-133 - Hurst Hall

(1) Model Skl-5 (2) Model Skl-16
Solid .05 uci Quantity .5 uci

(3) Model SK1-15 (4) Model SK1-6

.05 ucti +5 uci

Barium 133 solid samples (4) - Hurst Hall 4:

1. Model SK1- 5 0.05 Microcurice
2. Model SK1-16 0.50 Microcurice
3. Model SK1-15 0.05 Microcurice
4. Model SK1- 6 0.50 Microcurice

Describe special precautions to be used while
handling sealed sources.

Please see license application (point number 15)
and the "Good Laboratory Practices” section in
Radiocactive Materials: Policies and Procedures

(artached). These will be augmented with the
following:

Personnel handling sealed sources will:

Waar monitoring badge

Wear gloves

Use tongs

Use lead shielding whenever appropriate

o 00O

Describe your method for determining the radiation
dose to the extremities of personnel handling sealed
sources.

The hands of personnel using sealed sources will be
routinely surveyed with survey meters. If there is

a spill or any suspicion of radioactive cortamination,
feet will also be surveyed using survey meter.




Describe the areas where sealed sources will be stored,
including (a) placement and thickness of shielding, and
(b) proximity of the storage area to unrestricted areas.

All radiocactive materials are now housed in two locations;
Room 4, McKinley; Room 4, Hurst. The room in which the
sealed sources are housed is at least six feet from any
unrestricted areas; these areas are separated by a 1.5'
concrete wall. 1In addition, these sealed sources are
stored in laboratory lead shielded containers located in

a cabinet. The lead shielding is at least 2" in thickness.

Describe the training which will be provided to
laboratory personnel or students who are involved in
or associated with the use of radioactive materials.
The description should include the form of training
(e.g., formal course work, lectures), the duration

of training, the subject matter included, and the
means of determining the proficiency of each person
handling radiocactive materials. The training program
should be of sufficient scope to ensure that all
personnel using radiocoactive materials receive proper
instruction in accordance with 19.12 of 10 CFR Part 19
and are knowledgeable in those radiation safety pro-
cedure safety procedures and techniques pertinent to
their respective duties.

All laboratory personnel and/or students who are
involved in or associated with the use of radiocactive
materials are required to have training. Professors
who use radioactive materials in their teaching or
laboratories and students who assist them are required
to take the course offered at the National Institutes
of Health. The subject matter for the "Radiation
Safety in the Laboratory,” session iacludes the NIH
Radiation Safety Cuide, Norman Figerio's, Your Body
and Radiation, and Exposure Control and Bioeffects.

In order to receive certification from the NIH
training, one must pass the examination given at
the end of the session.

Students who use radioactive materials as part of their
classes or laboratories will be instructed by supervisors
in good laboratory practices (see the manual and, in
addition, NIH provided materials listed above will be
used). Strict adherence to these laboratory practices

is expected. All students are required to study Part 19
of the regulations.

For cleaning and safety/security personnel, TAU has
sent procedures to offices supervising these employees
and, in each of the two locations housing radioactive
materials, copies of the emergency procedures are
available and appropriate posters are on display.



Submit a copy of general instructions to be followed by
laboratory personnel or students while working with
radioactive materials. These instructions should:

Outline control procedures for obtaining permission
to use radioactive materials at the institution.
Give limitations on the quantity to be handled per
student or allowed per experiment.

See copy of the "Laboratory Safety Practices (Top
of page 9)." Quantity will not exceed limits so
noted in license.

Explain what laboratory apparel to wear and what
safety equipment to use (e.g., use of laboratory
coats, gloves, and remote pipetting devices).

See "Laboratory Safety Practices”, page 9.

Prescribe limitations and conditions on handling
liquid or loose (unencapsulated or dispersible)
radioactive materials and what laboratory equip-
ment to use in working with them. For example,
explain when materials and operations should be
confined to radio chemical fume hoods or glove
boxes and explain what shieding or remote handling
equipment is to be used when hard beta-or-gamma-
emitting materials are handled.

See "Policies and Procedures Manual."”

Instruct the user about movement of materials
between rooms, halls, or in corridors, 1f applicable.

Usage of radioactive materials is limited to Hurst 4
and McKinley 4. There is no movement between rooms,
in halls, or in cooridors.

Explain requirements for storage of materials and
labeling of containers and how areas will be
identified where radioactive materials are used.
Explain where and how contaminated articles and
glassware are to be handled and stored.

All areas and containers are identified by signs
and labels as per NRC regulations.

Radioactive storage containers are used for this
purpose.

Specify personnel monitoring devices to be used,
where to obtain them, and instructions given on
their proper usage.




10.

- The American University uses p.m.d. issued by
Proxtronics of College Park, MD. Professors
give instructions on their proper use as per
guidelines from the NIH course.

Specify the window thickness in ng/cnz and type of
each radiation detection instrument. The type of use

would normally be monitoring, surveying, assaying or
measuring.

The window thickness is 1.4 to 2.0 ngz. The instru-
ments are used for monitoring and surveying.

The name, address and license number of the firm
contracted to perform calibration of radiation
detection equipment should be specified along
with frequency of calibration. The applicant
should contact the firm that will perform the
calibrations to determine if information con-
cerning calibration procedures has been filed
with the Commission. If this information con-
cerning calibreation procedures has not been
filed, it should be obtained and submitted.

The firm which performs calibration of TAUs
radiation detection equipment every six months is:

Radiation Services Organization
5204 Minnick Road

Laurel, MD 20707

(301) 953-2482

Information concerning calibration procedures has been
filed with N.R.C. 1In fact, that is where we secured
Radiation Services Organization's name. R.S.0.
possesses license number MD-33-01-01.

Describe your routine area survey program, including
th type and frequency of surveys, the areas to be
sucveyed, the instrumentation or technique to be used
and the levels of contamination that you consider to
be acceptable, and provisions for preserving recrods
of such surveys. For an institution using the types
and quantities of materials listed on your present
license, it is recommended that a brief contamination
survey be conducted at the end of each experiment, and
a comprehensive survey performed once monthly.

The radiation safety officer assistant (a graduate
student who is majoring in physics and who has success-
fully completed tte NIH course) is responsible for
routine area surveys.
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The Radiation Safety Office Assistant's duties are
(1) to keep radiocactive dosiometry records, (2)
make periodic contamination tests and (3) change
monthly film badge monitors. Records are kept

in files of the RSO assistant.

The areas surveyed are Hurst Hall Rooms 15 & 4
and McKinley Building Room 4.

The maximum permissable dose of contamination are
the following !n Rems.

Whole body .040/month .125/quater .500/year
Skin of

whole body .250/month .750/quater 3/year
Extremity .625/month 1.875/quater 7.5/year

Submit a description of the duties and responsibilities
of your radiation prote¢ction officer, Dr. Romeo Segnan,
under your license. The typical duties of a radiation
protection officer would be:

a. To ensure that the use of radioactive material is
by or under the direct supervision of individuals
specifically listed on your license.

b. to ensure that all users (where appropriate) wear
perscnnel monitoring equipment when using radio-
active materials.

¢. To ensure that radioactive materials are properly
secured against unauthorized removal at all times
when not in use.

d. To perform routine inspections of all laboratories
using cr storing radiocactive materials.

e. To ensure that the terms and conditions of your
license are met, and that all required records
are maintained.

-~ The American University's Radiation Protection
Officer's duties are to perform or supervise
activities stated in a, b, ¢, d, & e. 1In
addition, see the "Manual of Policies and
Procedures,”. pp. 45 and 46.

Submit a copy of the emergency procedures to bhe
followed in case of spills or other types of
accidents involving rad.ocactire materials. It is
recommended that such procedures contain:

For minor spills, please see "Policies and Procedures
Manual, pp. 5-7.



a. Instructions to be followed during minor spills.
For minor spills, please see "Policies and
Procedures Manual”, pp. 5-7.

b. Instructions to be followed during major spills.

- (Procedures for major spills are also in the
"Policies & Procedures Manuu21l,"” however, are
generally not applicable at TAU.)

¢c. Your radiation protection officer's name, his
office telephone number, and a telephone number
to be used during off-duty hours.

- Professor Romeo Segnan
Department of Physics
McKinley Building
The American University
4400 Massachusetts Aveune, N.W.
Washington, D.C. 20016

Office -~ (202) 885-2750 or 2745
Home - (202) 244-2070

Submit a complete, comprehensive description of your
procedures for disposal of radioactive wastes. You
should include procedures for collecting wastes at
individual investigators' laboratories and final
disposal procudures and any special instructions
given to housekeeping personnel.

The American University uses Radiation Services
Organization, 5204 Minnick Road, Laurel, MD 20707,
to dispose of waete from radiocactive materials. TAU
has gone through licensing procedures with the

State of Washington for the disposal of waste and
have Site Use Permit 1151, valid until 12/31/85.

Use of radioactive materials takes place in only

two rooms o. The American University campus, Room

4, Hurst and Room 4, McKinley. Waste is confined

to those arcas and collection of all waste is in
radioactive waste containers. Housekeeping personnel
aw® instructed as to the location of containers con-
taining radioactive waste and are instructed not to
handle the containers. 1In addition, they have beer
given procedures to follow in case a spill occurs
when they are in the rooms of if a spill has occurred
prior to their occupancy of the room. (See "Policies
and Procedures Manual.")

Cobalt-57, produced in a cyclotron, and radium-226, a
naturally occurring isotope are not byproduct materials
are defined in Section 30.4(d) of Title 10, Code of
Federal Regualtions, Part 30, and are not subject to
licensing by the NRC. Therefore, you may procure and

- 7 e
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15.

17.

use them without reference in your byproduct material
license.

You should contact District of Columbia regulatory
authorities to determine the licensing or registration
requiremeants for use of these radionuclides.

We are in the process of contacting the District of
Columbia.

If radioactive materials are to be used with animals,
please submit:

a. A description of the animals' housing facilities.

b. A copy of instructions provided to animel caretakers
for handling of animals, animal waste carcasses, and
cleaning and decontamination of animal cages.

Radioactive materials are not used with animals at the
present time.

Describe your bioassay program for individuals using
millicurie quantities of tritium. You should include

the type of bicassays (thyroid count, urine count,

whole body court, etc.), the criteria and frequency

for performing bioassays, and the type of action taken
when positive results are obtained. For your assistance,
we are enclosing a tritium bioassay guide that contain
criteria for performing bioassays that we find acceptable.

Please see manual. In addition we will abide by the
tritium bioassay guide which you have sent, if we use
tritium in any experinenq:currently we do not.

Describe your procedures for complying with Section 20.1(¢c),
Section 20.103, and Section 20.106 of 10 CFR part 20, for
procedures such as tritium labeling experiments that may
release volatile or gaseous radioactive materials to
restricted and unrestricted areas. You should include a
description of the type of surveys (e.g., environmental

or btreathing zone), frequency of surveys, and the indivi-
duals who will perform the surveys (e.g., radiation safety
officer or investigator), equipment to be used, and the
procedures for evaluating the results.

As previously described, all such materials are kept
in two rooms only. Hoods are used for ventilation;
areas are surveyed at regular intervals when experi-
ments are in progress. Sﬁars and analyses are per-
formed with the liquid scintillation counter. No
radioactivity is disposed of in effluents.

However, it is important to note that at this time no
such experiments are being carried out or contemplated.



18.

In support of your request for 75 millicuries of phos-
phorus-32, you should develop and submit special safety
instructions to be provided to individuals using milli-
curie quantities of P-32. We recommend that your pro-
cedures include, but not be limited to, the following:

The use of low density shielding (e.g., plexiglass)
in order to keep Bremsstrahlung radiation at a
minimum.

A mandatory radiation survey and wipe test procedures
after each use.

The use of finger extremity monitors for procedures
that involve 1 millicuries or mcre.

The use of dry run prior to the performce of unfami-
liar procedures in order to preclude unexpected
complications. 1In addition, it is recommended that
the radiation protection officer be present during
new procedures.

The use of eye protection for procedures that involve
10 millicuries or more.

TAU will abide by these procedures.

Sincerely,

s

Dr. Barbara Gordon

Executive Coordinator
Protection Radiation
Committee
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THE AMFRICAN INIVERSITY
RADIATION PROTECTION O'MMITTER

*Professor Romeo Segnan, Chairperson and Radiation Protection Of ficer
Pepartment of Phvsics, McKinlev 102, Fxt. 2745 or 2750

*Nina M, Roscher, Viee Provost for Academic Affairs. President's Building,
Fxt. 2124

*Albert Cheh. Assistant Professor, Department of Chemistry. Reephly,
Ext. 1768, 1772

*Rohert Chinnis, Associate Professor, Department of Biologv. Hurst.
Ext. 2184, 2192

Stanlev M, Matelski, Director, Research, Grants, and Contract Services,

Certifving Official for Licensing of Radioactive Isotopes, Hamilton,
Ext. 3442

Barhara J. A. Gordon, Executive Coordinator, Radiation Protection Committee,
Hamilton, Ext. 3446, 3442

Diana Woodv, Assistant Radiation Protection Officer, Department of Phvsics,
McKinlev, Ext. 2761

*Voting members of the Committee: apmointed bv Provost Greenherg
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RADIATION PROTECTION OOMMITTEE
THE AMERICAN UNIVERSITY

EMERGENCY PROCEDURES INOR RADIOACTIVE MATERIALS

ATTENTION: CLEANING PERSONNEL

RADIOACTIVE MATERIALS ARE LOCATED IN ROOM 4 HURST AND ROOM 4 MCXINLEY

In case of an emergency involving any of the radicective materials located in
Room 4 Hurst or Roan 4 McKinley, please follow these procedures:

1. Notify the Security Office immediately on x 2525.

2. Request that security immediately notify the Radiation Protection Officer,

Professor Rameo Segnan (office x 2745 or 2750, hame 244-2070) or the Assistant
Radiation Protection Officer, Diana Woody (office x 2761).

3. Clear the area. Notify all persons not involved in the spill to vacate the
area.

4. Security and/or the Radiation Protection Officer will assume the responsibility
for further action.



RADIATION PROTECTION OOMMITTER
THE AMERICAN UNIVERSITY

EMFRGENCY PROCEDURES FOR RADIOACTIVE MATERIALS

ATTENTION: SAFETY AND SECURITY

Re: RADIOACTIVE MATERIALS LOACTED IN ROOM 4 HURST AND ROOM 4 McKINLEY

In case of emergency involving and of the radicactive materials located

in either of the above rooms, please follow these procedures:

Notify the Radiation Protection Officer, Professor Romeo Segnan, Physics
Department. McKinley 102, x 2750 or 2745 (office), 244-2070 (home), or the
Assistant Radiation Protection Officer, Diana Woody (r 2761).

Clear the area - Notify all persons not involved in the spill to vacate the
room.

Prevent the spread - Cover the spill with absorbent pads or paper, but do
not attempt to clean it up. Confine the movement of all personnel poten-
tially contaminated to prevent the spread. You will find spill or emer-

gency kits in both Hurst 4 and McKinley 4. These will contain absorbent

pads or paper.

If the Radiation Protection Officer has not arrived, close the rooam and
lock the door(s) to prevent entry.

Watch for contamination. Oontaminated clothing should be removed and
stored for further evaluation by the Radiation Protection Officer. I1f

there have been any spills on the skin, flush thoroughly and then wash
with mild soap and lukesarm water,

Report, in writing, incident to the Radiation Protection Officer Profes-
sor Rameo Segnan, Physics Department, McKinley 102.
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RADIATION PROTECTION COMMITTER

THE AMERICAN UNIVERSITY

EMERGENCY PROCEDURES
FOR RADIOACTIVE MATERIALS

Based on materia) in Appendix H, N.R.C. Regulatory Guide 10.8

MINOR SPILLS:

1.

NOTIFY: * Notify persons in the area that a spill has occurred.
® Notify Security on x 2525
* Notify the Radiation Protection Officer, Professor Romeo
Segnan (office) x 2750 or 2745; (hame) 244-2070

2. PREVENT THE SPREAD: Cover the spill with absorbent paper.

3. CLEAN UP: Use disposable gloves and remote handling tongs.
Carefully fold the absorbent paper and pad. Insert into a plastic
bag and dispose of in the radicactive waste container. Include all
other contaminated materials such as disposable gloves.

4. SURVEY: With a G.M. Survey Meter, check the area around the spill,
your hands and clothing for contamination.

5. REPORT: Report, in writing, incident to the Radiation Protection
Officer, Professor Segran.

MAJOR SPILLS

1.

CLFAR THE AREA: Notify all persons not involved in the spill to

vacate the room.



PREVENT THE SPREAD: CQover the spill with absorbent pads, but do not
attempt to clean 1t up. Oonfine the movement of ull personnel poten-
*ially contaminated to prevent the spreed.

3. SHIELD THE SOURCE: If possible, the spil] should be shielded, but only
if it can be done without further contamination or witnout significantly

increasing you  radiation exposure.
4. CLOSE THE ROOM: Leave the room and lock the door(s) to prevent entry.
5. CALL FOR HELF. Notify the Rediation Prutection Officer immediately.

f. PERSONNIL DECONTAMINATION: COontaminated lothing sbhould be removed and
stored for further evaluation by the Radiation Safety Otticer. If the
spill 16 on the skin, flush thoroughly and then wash with mild soap and

lukesa™m water.

RADIATION SAFETY UFFICER: Professor Romeo ng

OFFICE PHONE: 885-2750 or 2745

HOME PHONE: 244-2070

ASSISTANT PADIATION SAFETY OFFICER: Diana Woody

OFFICE PHONE: 885-2761

Please Note:

Use of radicactive mterials at The American University is strictly limited
to persons whose names appear on the NRC )icense (08-08371-02) or who are
under the supervision of those so named. Persons so named on the NRC license

have undergone updated training on "Radiation Safety in the laboratory" or
8 camparable seminar.




GOOD LABORATORY PRACTICES



#.4 REMINDERgOF GOOD RARYOISOTOPE 4.
& LABORATORY SAFETY PRACTICES &

Use of radioisotope materials at The American University is strictly limited to
persons whose names appear on the NRC license (08-08371-02) or who are under the
supervision of those so named. Persons so named on the NRC license have undergone
updatod training on "Redistion Safety in the Laboratory" or a coanparable seminar.

1. Never pipette by mouth.
No smoking, eating, or cosmetics are permitted in the work area.

Gloves and laboratory coat are required when using radioisotopes.

Prescribed personnel monitors must be worn.
Hands, shoes and clothing should be frequently monitored.

Work with radicective materials in an approved hood or glove box, unless the
safety of working on &n open bench can be demonstrated.

7. Radioisotope work should be conducted in an impervious tray or pen, lined
with absorbent paper.

8. Utilize shielding and distance whenever possible.

8. Dispose of liquid and solid radicactive waste in the approved containers
provided.

10. Refrigerators containing isotopes shall not be used for storirg food.

11. Monitor radioisotope work areas at least once daily for contamination and
make notation of this survey in laboratory records.

12. Thorougnly wash hands after manipulating isotopes, before eating or smoking |
and on completion or work.

13. Meintain records of receipt, use, transfer and disposal of radicactive meterials.

14. Report accidental inhalation, ingestion, injury or spills to your supervisor
and the Radiation Safety Office.

15. Review pertinent safety practices frequently, especially before using & new
radionuclide.

16. Assure campliance with NIH Radiation Safety Guide and Title 10, Code of
Pederal Regulations, Part 20.

17. Wear personnel monitoring devices at all times.

18. Confine radiocactive solutions in covered containers plainly identified and

labelled with mame of compound, radionuclide, date, activity, and radiation
level if applicable.

19. Always transport radicactive material in shielded contaipers.

THE AMERICAN UNIVERSITY RADIATION PROTECTION OFFICER 1S PROFESSOR ROMED SEGNAN.
If you have any questions or need assistance, be may be contacted by calling
Extension 2750 or 2745 (office) or 244-2070 (bame).

b R el . o e g B el e L



NUCLEAR REGULATORY COM:i:ISSION
RULES AND REGULATIONS
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Ull‘a STATES NUCLEAR REGULATORY .meou
RULES and REGULATIONS

TITLE W, CHAPTER 1, CODE OF PEDERAL REQULATIONS - ENERGY

— ———
—— -

PART
20

PART 20— STANDARDS FOR
PROTECTION AGAINST RADIATION

Ooroaas Provisions

i

Scope

Definitions

Uniw of radiation dose
OUniwe of radioastivity
Interpretations
Communications

Poxxissiair Doses Leves am
Concprmaarions

seyuzusy

Determination of prior dose

20103 Exposure of individuals W concen
trations of radioactive materials in alr in
resincted areas

20 104 Exposure of minon

20 105 Permissibie levels of radiation in un
restricted

aeas
20106 Radioacuvity in effluents o unres

Same exceplions
Procedures {or picking up. receiving
packages

ation.
20306 Disposal of specific wastes
1031 Tramsler for duposs! and manifests

Rercosps. REFORTS awd NOTIFICATION

20 40) Records of surveys. radiation mon!
loring. and disposal

20 402 Reporta of theft or loss of lcensed
materal

Sec

20 401 Neotifications of incidents

20 404 [(Reserved)

20 405 Reporu of overexposures and exces
s levels and concenirations

20406 [Reserved)

20 407 Personne! monitoring repory

20 408 Reporis of personne. moniloring on
Lerminauon of employment or work

20 40% Noufxstions and repory W ind)vid
ulls

Excerrions axe Aporrional Regriamwrery

2050 Apepbcations for exemplions
20 507 AddLonAl requirementa

40 FR BT

—tt FR 32302

1

el 974
-

ExrorcewonT
20601 Violatioras

Arrexpix A~[Reserved)

Arrerpix B CONCONTRATIONS IN AIR awp
Warme Asove Natumas Bacwesoowe

Arrexpix C

Arrexpix D-Umiter States Nocusar Ruce
atory Comwission Ingrecrion awp Ex
rorcimewy Recioval Omicns

Astherity Secs. 53 & 88 91 108 104 WL
5 Suat 890 S5 S04 BN BT A e
amended. (42 USC 207 308 3088 1111
T N 01 secs B0L a0 amended X0
00 Pub. L 00400 88 Sial 1541 1344 1048
Pob L 0070 80 Buat 410 (02 UAC aen1
Bl b,

Por the purposss of sec. T2 88 Beat M4 o
amended. (M USC 2273} ) m101 m102
AN (b). and (7). 20104 (0) and (b}
0108(b) 20108(s) 20307 20.202(s) 20308
XY DX 0.300 X304 and X0 are
wouad ander sec. 1010 08 Stat A
amended. (2 US.C 2201(0)) and §§ mI02
010N, 3040030407 20 40ND) and 309
% weued under sec. 1010 88 Bial 90
amended. (42 UAC z3010))

GrywaL Provisions
$20) Purpose

(a) The reguiations in this part es
tablish  standards for protection
Against radiation hazards Arsing out
of activities under licenses issued by
the Nuclear Regulatory Commussion
and are issued pursuant 1o the Atomie
Energy Act of 1954, as amended and
the Energy Reorganization Act of

«0) The use of radioactive matera
or other sources of radiation not }j
censed by the Commission is not subd
Ject 10 the regulations in this part
However. it is the purpose of the regu
lations in this part 1o control the pos:
session. use. and wansfer of licensed
material by any licensee in such a
manner that the wotal dose to an Inds:
vidual (including exposures Lo licensed
anc unlicensed radioactive material
and to other unlicensed sources of ra
diation, whether in the possession of
the licensee or any other person but
not including exposures ', radistion
from natural backgrounc sources or
medical diagnosis and therapy) does
not exceed the standards of radiation

Lmucucn prescribed in the regula

tons in this part.

t¢) In accordance with recommenda g

tions of the Federal Radiation Coun
cil. approved by the President. persons
engaged In activities under licenses
issued by the Nuclear Regulstory
Commission pursuant to the Atomic
Energy Act of 1954, as amended and
the Energy Reorganization Act of 1974

204
11

~
-
)
-

W

§203

§203 Definitions

(@) As used In Lhis part

-
-
«
~

-

STANDARDS FOR PROTECTION AGAINST RADIATION

should. in sddition W complying Wit
the requirements set forth in ths
part. make every reasonable effor w
mantaln radiation exposures and re
leases of radioactive materials o ef
fluents Lo unrestricted areas as los as
is reasonably achievable The term '
low as is reasonably achievable’ mears
& low s s reasonably schieval.e
taking into account the state of teeh
nology. and Lthe economics of improve
ments in relation to benefils W the
public health and safety. and othe’ s
cietal and socioeconomic consider:
ations. and in relation to the utilza
tion of atomic energy in the public in
terest

p—

§202 Scope

The regulations in this part appls W0
all persons who receive possess use
or transfer material licensed pursuas’
W the regulations in Parts 30 through
354060 61 700172  of Lthis chapter, in
cluding persons licensed Lo operate a
production or utilization facility pur
suant o Part 50 of this chapter and
persons licensed Lo possess power reac-
tor spent fuel in an independent spent
fuel storage installation (1SPSI) puru-
sant to Part 72 of this chapter

(1) “Act means the Atomic Energy
Act o1 1854 (6F Stat 91%) including
any amendments thereto

(2) "Airborne radioactive matenal’
means any radioactive material dis-
persed in the air in the form of dusts,
fumes. mMists VAPOTS. Or gases.

(3) "Byproduct material’ means any
radioactive material (excepl special
nuclear material) yielded in or made
radioactive by exposure Lo the radl
ation incident Lo the process of pro-
ducing or utilizing special nuclear ma-

Lunu
(4) "Calendar quarter” mean: not
less tharn 12 conseculive weeks nor

more Lhan 14 consecutive weeks The
first calendar quarter of each year
shall begin in January and subseguent
calendar quariers shall be such that
no day 18 included in more than one
calendar quarter or omitted from in
clusion within a calendar quarter No
licensee shall change the method ob
served by hum of determining calendar
quarters excep! at the beginning of a
calendar year

May 31, 1983 (rewet)
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

(3 A dose of 0] rad due Lo neutrons
or high energy protons
t4: A dose of 005 rad Sue Lo particles

0208 Interprewations
Except aa specifically authorized by

13 The heerser har determaneg 1he
g 10udl s Btcumulaied GCCupalions

¥ whoie body on Form NRC
hes'ier than protons and with suffy 8 the Commission in writing no inter r:’, l:,,‘:'m.,mma \egible record cor
cient energy Lo reach the lens of the o ,Dv(c'unon of the meaning of the regy ® tamung all the informalion reguired it
eye 1f it i3 more convenient Lo meas = 'S1'0NS In Lhis PAFt By ANy officer OF ¢ (pat form and has OLhereise complies
ure the neutron flux or equivalent, & fmPlovee of the Commission other » g,y tne reguirements of § 20 102 A
than Lo determine the neutron dose in | LIAD 8 WTitten interpretation by the £ Liu i paragraph (b1 Dose to the
rads s provided in paragraph (cx3) | Seneral Counsel will be recognized 1o | wnoie body shall be deemed o in
of this section one rem of neutron ra- Ll ng upon the Commission clude any dose to the whoie bod
diation may, for pum:m of the nt:. - gonads. acine blo?d ior;mn; orgar.
Itions I Shis DML, W6 REBumMOS 4o head and trunx or lens of eye
equivalent to 14 millon neutrons per a .
square centimeter incident upon the | 207 Communications
body or. if there exists sufficient in. Except where otherwise specified in P, g
formation to estimate with reasonable | this part. all communications and re $20102 Determination of prior dose
accuracy the approximate distribution | ports concerning the regulations

in energy of the neutrons, the incident
number of neulrons per square cent)
nieler equitalent Lo one rem may be
estimated from the following table

NeuTRon Four DosE EQUIVALENTS

(d) For delermining exposures to X
or gamma rays up o 3 Mev, the dose
himits specified in 420 10) to 20 104
Inciusite mav be assumed Lo be egui
alent to the air dose . For the pur
pos+ of this part "air dose means that
the dose 15 measured by a properly
calibraled appropriate instrument in
air at or near the bod) surface in the
region of highes! dosage rate

: WG C AN N O Sves O QoY
—

8205 Umits of radiosctivity.

(a) Radioactivity s commonly. and
for purposes of the reguiations in this
part shall be. measured in terms of dis-

area 1o receive in any period of one
calendar quarter from radioactive ma-

this part should be addressed to the
Executive Director for Operations
U.S Nuclear Regulatery Comumussion.

‘ashington. D.C 20555 Commuruca:
tions reports and applications may be
delivered In person at the Commus
sion's offices at 1717 H Street NV’

terial and otier sources of radiation a
total occupational dose in excess of
the standards specified in the

follow
Ing

tadble

Eewms e Cacenoas QuanTis
TOWROT D00y NERT 9N FUR e oo

TR e e e ",
o one, R

i e
Y

L

(B! A licensee may permit an individ

rN'RC-Q or or

ta' Each licensee sha!! reguire an:
ingiidual prior to first ent*y of the
ingnidual INo the Licensee s resinictec
area during each emploiment or work
assignment under such circumstances
that the indi'idual will recei.e or s
likely Lo receive in any periog of one

rope calendar quarier an occupational Jose

o P Sewage A Wash:inglon, D.C.. or at 7920 Norfoik | in excess of 25 percent of the applics:

-y e | Avenue. Bethesda Maryland ble standaras specified in § 20 101ia

l NEeT 0gr Me msveen 1 8 and § 20.104(a), Lo disclose in 4 wril

R ten. signed statement either i Tha:

s ot Pramissisie Doses Lavers anp ¢ the indiidual had no prior occups

w s L. 100 % oo Comcawraarions E ldxoml dose curmtzthohcurrcrz calen

> 9\ 10 P a* Quarter, or (2) the nature and

-+ o gl e '20::""‘“.:‘":""'“":‘“‘“"" for wn  gmount of any occupatiora dose

0 - e Y " FONRNS treme S shich the individua! may have re

:; pr It 4 (8) In accordance with the provision: | ceived during that specifically ident)

‘0 .00 w4 Of 120102(a) and except as providec | fied current calendar guarter from

P .00 x 3 I paragraph (b) of this section no i | sources of radiation possessed or con

-4 - 4 2 )« censee shall possess use or transfer |1 | trolled by other persons Each licensee

e w 2 . ° y+ 5 censed material in such & manner as to | shall maintain records of such state
0w % Vo e w2 cause any individual in & restricted

ments until the Commission author
zes their disposition

(b Before permitting pursuant to
§ 2010170, any individual 1n & resiniet
¢d area Lo rece; e AN OCcUPaAl cna. A
diatior dose in excest of the standards
specified In {20 10)a . each icensee
shall

-

(1) Oblain & certificate on Form

& clear and Jegibie
record containing all the informatior,
required in that form. signed by the
individua showing each period of time
after the individual attained the age
of 18 in which the individua! received
an occupational dose of radiation ane

(2) Caiculate on Form NRC-4 in ar

UA! In & restricied area Lo receive a cordance with the INStructions appear

T unit time or in curies
§ integrations pe = total occupational dose to the whole ®

K One curie=37x10""

diSinLeETations = pody greater than that mitted g I8 LNETELn. or on a clear and legivie

I per second (dpsie2.3x 10 AISINteRTS. & under DAragTADh (8) Of this section & €78 €ontauning all the information

A Uons per minutle (dpm). Commonly ?D?O\ ided required in that form. the previously

used submultiples of the curie are the (1) During any calendar quarter the | SCCumulate . cccupational dose re

millicurie and the microcurie total occupational dose to the whoie ceived by the .ndividua) and the add.

(1) One millicunie (mCi) '=0001 L.'“’ shall not exceed 3 rems and tional dose aliowed for that individua)
ecurie (C1) 'w3.7x10"dps under § 20 101(b)

(2) One microcurie (xCi) 'w0.000001 r (2, The gose to the whole body. (exl) In the preparation of Form

curie=37x10"dps shen added 10 the accumulated occu | NRC-4. or a clear and legible record

pational dose to the whole body. shall | containing all the information re

not exceed 8 (N-18' rems where 'N quired in'that form. the licensee shall

™) (Deleras 40 FR 30704 | equals the individual s age 1n years at | make & reasonable effort to obLALn re

his las Dirthday and poris of the individual's previously ac

N— (€) |Deierad 19 FR 20990 cumulsted occupational dose For each

period for which the licensee obtairu

23
13
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

(1) The Lcenses nh;l:'nmr::q
tecUve souipmen’ provides s
zmm facto: gresier than he
pultiple by which pesk concentrations
of s radicactive materals in the
 working ares are axpecied 5 exceed the
values specified in » B Tabie |
Column 1 of this part equipment so
selecied shall be used 5o tha! Lhe
- average concentralion of radioactive
" matenal u:o umnhw dunng
| any penod of unin ube in an
: w‘om radioaclivity ares on any day.
by any indvidual the equipment.
does not exceed the values specified in
Appendix B Table | Column 1 of this
- part For the purposes of this paragraph,
the concentration of redioactive
matenal i the air tha! w inbaled when
respiraiors are worn may be estimated
by dividing the ambien! concentzation \n
air by the protection factor specified in
Appendix A of this pert If the exposwre
is later found to be greater than
estiroated the corrected value shall be
used i the exposure is later found 10 be
less than estimated the corrected value
may be used
(2) The licensse mawntaing and
nis & respuaiory protection
Wm that includes o & minimum
als sampling sufficient to idenuly the
bazard permi' proper equipment
selection and esumale exposures.
surveys and bioassays as appropriate lo
evaluste sctual exposures written
procedures regarding selection. fitting
| and maintenance of respiratons and
of respirators for operabuity
mw prior to ench use wiitten
procedures
tralnung of and issuance
records and delerminstion by o
physician prior 1o tuual use of
respirators and at lesst every 12 months
thereafter that the individual uses s
physically able to use the respiratory
prolectve equipment
(3) A written policy statement on
respirator usege shall be msued coverirg
such things as use of practicable
engineenng controls instead of
respiralors routine monroutine and
*me use of respunions and
periods of respirator wee and relie! trom
respirator use The Ucensee shall advise
each respirator user (hat the user may
leave the ares of any time for relie! from
Jator use o the even! of equipment
uon. physical or paycholog cal
Lstress procedurel or comm unicabon
fatlure nignifican! deterioration of
operating conds ns or any other
condition the! ».g. "equire such relie!
(4) The Licenses uses « “ulpmer!
within limitathons for ™ ¢ and mode of
use and provides pro e visual
communication an'other specisl
capabiliies (such on sdequate skin
protection) when needed

(d) Unlews otherwise suthoriaed by
= the Comminaion (be Uoamses aball not
_assign protection facton in axcess of

LT 2L N

| (o) Where squipmen! of & particular
| type bas no! beer. tested and cerufied
_or had certification extanded by
NIOSH /MSHA, or wher there is bo
eusting schedule for e and

cartificauon of certawn squipmenc the
Lcensee shall no! make sllowance for
this equipment withou! specific
suthorization by the Commission An
applicanon for this suthorization must
include o demonatration by \eeting or
oo the basis of reliable tes' wlormaton,

-

47T FR 161

proposed
degree of protection under anticipated
oondit ine of use
() Only equipment tha' has been
specifically certified or bad certification
extended for emergency use by NIOSH/
mmohll be used as emergency

’m The Licensee shall notify In wril.
ing the Darecior of the sppropriate Ny
ciear Reguiatory Commusrion Inspertion
and Er‘orcement Regiors' OMce (sted
in Appendin D oat least 30 davs before the
dale Lha!l resp.rslon proieclive equip:
ment i« Aratl used under Lhe provisions
Lg! this section

—-

20100 Exposure of minors

&) No licensee shall possess use, or
trans! r licensed mate®ial 0 such o
manne: a2 Lo caust any individual
Withir & restricted area who is under
I8 ye rs of age to receive in any
perioc of one calends quarter from
Faci0a 'Ive material ar 4 cther sources
JOf rac ation in the licensee's posse:
250N & f08e in excess ' 10 percent of

the | it specified 10 the table in
g PATAR’ .phin)of 2011}

& (D)7 0 heensee shal possess use of
Ktrans! * licensed material in such »

Mars * s (0 cause any individual
Sithin & restricted area. who s under
16 yeu's of age L0 be exposed Lo alr
boerne radioactive material possessed
by the licensee in an AVerage concer
tratior in excess of the lumiws specified
In Appendix B. Tabie 11 of this part
For purposes of this PATAgTAPD. con-
CENIrations may be aeraged over per)
Q05 DO grester than a week

(€) The provisions of §§20 .05 b n2
and 20 103cc) shall sppls to exposures
Subject Lo paragraph ‘b, of this sec

@ tion except that the references in
E $1 20 103b2) and 20 1031¢) Lo Appen
- Qix B Tabie | Column 1 shall be
® deemed L0 be reference: 1o Apprnain
LI Table 11 Column )

120 105 Permussibie levels of radiation in
unresiricied aress

(&) There ma) be included o any ap
phcation for & license or for amend
ment of a lirense proposed limits upon
levels of radiation un unresiricled
areas resulting from Lhe applicant s

possession or use of radioactive mate
rial and other sources of radiation
Such applications should include in
formation as to Anticipated sverage ra
diation levels and Anticipated occupar.
€y times for each unrestricled area n
volved The Commission wi Approve
the proposed limits if the applicant
demonstrates that the proposed limils
Are not likely Lo cause any individual
Lo receive & dose 1o the whole body un
ANy period of one calendar yesr in
excess of 0.5 rem
(b) Except as authorized by the

’Comrmmon PUrsuant o paragraph (a
& Of Lhis section, no licensee shall pos
S sess use or transfer licensed material
Kin such & manner as to create in any

unresir.cled ares from radioactive ma
terial and other sources of radiation n
his possession

(1) Radiation levels which if an tnd!
Vidual were continyously present n
the area. could result in hus receiving &
dose i excess of two millirems ans
one hour. or

(2) Radiation levels s hich. if ar (nd)
Vidual were continuousls present in
the area. could result in his recen nga
dose in excess of 100 mullirerms n any
ﬁnor. consecutive days

(€2 In additiorn 1o other requitemenis
of this part, Licensees engaged in ura
nium fuel cycle operations subject Lo
. the provisions of 40 CFR Part 190
P ‘Er vironmenta. Radiation Protection

Standards for Nuciear Power Oper
SLIONS. shall comply with that part
—

LEL R A

§20106 Radiowctinity in efMuents 1o wn
resiricted arens

(&) A licenser shall not possess
Or transfer licensed materiul 5o a8 Lo
Felease Lo AN Unrestricled ares rationc
‘uw material in concentrations shich
= exceed the limits specified in Appen
«dix B Table .1 of this part excep! as
s Buthorzed pursuant to § 20308 or
PAFAgraph (b of this section For pur
poses of Lhis section econcentralions
ma) be averaged over & period not
ETeater Lhan one year
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$20203 Cavtion wigne labels. signals and
controls

n General (1) Excepl as olherwise
suthorized by the Commission sym
bols prescribed by this s ction shall
use Lhe conventional radistion caution
colors (magents or purple on yellow
backgrovnd) The symbol prescribed
by this section is the conventional
three bladed design

Rapiation Symsol

i Cross hatehed ares is Lo be magenia or
purple
2 Bachground s 1o be yeliow

2 In sddition to the contents of
signis and labels prescribed in Lhis sec
vor licensees may provide on or neas

such signs and labels any additional

exiy' radiation level
rems in one hour & one meter fron. &

4
§
a

=
(2) Each entrance or access point Lo

& high radiation ares shall be

' Equipped with a control device
shich shall cause the level of md
stion W be reduced below that al
shict an Individual might receive a
dose of 100 millirems in 1 howr upon
entry Inte the area or

) Equipped with a control device

A manner that the individual entering
the high radiation sres and the licens
et Or & supervisor of the activity are
made aware of Lhe entry. or

(1 Maintained locked except during
periods when access Lo Lthe ares s re
quired with positive control over each
individual entry

(3) The controls required by pars
graph (e 2) of Lthis section shall be o
tablished In such & way that no indi
vidua! will be prevented from '~aving &

Shigh radiation area
£ (4 In the case of & high radiation

area esiablished for » period of 30
days or less direct sur\eillance Lo pre.
ven! unauthorized entry may be sub
stitu'ed for the controls required by
paragraph (ex2) of Lhis section

(8) Any licensee. or applicant for a Ii-
censt. may apply to the Commission
for apcroval of methods not inzluded
N paragTaphs (€% 2) and (4) of Lthis sec
tion for controlling access o high s
diation areas. The Commussion will ap
prove Lhe proposed alternatives if the
licensee or applicant demonstrates
that the slternalive methods of con
trol wi'l prevent unauthorized entry
inte & high radiation ares. and that
the requirement of paragraph (¢1d) of
Lthis section s met

(6 Each ares n which thesse ma
in excess of 500

information which may De ADPropriaile « yogied radio-active source ' that is used

in aiding na viduals Lo minimize expo
sure 10 radiation or Lo radicactive ma
Lerial

b Radiation areas Each radiatior
area 518l be conspicuously posted
SiLh & SIEN OF SigNS Dearing the rad
stion caution symbol and the sords

Cavrion '
Rapiation AREA

(' Migh redration areas (1) bth;

high radistion ares shall be conspicu
outly posted with & SigN OF Signs bear
ing the radiation eaution symbol and
the words

Carrmion '

Hiow RapiaTion AREA

O Danger

= e,

s Lo irradinte materials shall *

(1) Mare esth en rance or access
poin’ equipped w'th entry control de
vices shich shal furction sutomat)
eally to prevent nny individual from
inad ertently entering the ares when
suth radiation lesels exist. permit de
liberate entry InLo the ares only after
A cuntro! device s sctusted that shall
cause the radiation level within the
ares from the sealed source Lo be re
duced below that & s hich it would be
poss ble for an individual o receive &
dose in excess of 100 mrem In one
hour. and prevent operation of the
souree if the source would produce rs
diation levels in the area that ecould
result i & dose o an individusl in
excess of 100 mrem in one hour The
entry contro! devices required by this
peragraph (ex@) shall be established
\r such & way that no individusl wil
be prevented from leavine Lhe ares

x7
17
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™ (i Be equipped with additiona) cor

trol gevices such that upon lalure of
the eniry conirol devices 10 funchior
& required by paragraph cvlnn of
(his section the radiation lesel within
the area from (he sealed source shall
be reduced Delow that 8t shich o

would be ible for an Individual o
recene & in excess of 100 srem in
one hour. and visible and audibie

Slarm signals shall be generated W
make an Individual attempling W
enter the ares aware of the hazare
and the licensee or at least one other
individual. who s familiar with the s

€ uvity and prepared (o render or

SUumMMOon assistance, aware of such fau
ure of the entry control devices
1) Be equipped % iLh control deyices

S such Lhat upon failure or removal of

physical radiation barriers olher Lhar
the source's shielded storage contaner
the radiation level from the scurece
sha!l be reduced belos that &t shich it
sould be possible for an individual 1o
receive & dose in excest of 100 mrem
onet hour and visibie and sudible
slarm signals shall be generated W
make potentially aifected individusls
asare of the hazard and the Licenses
or sl least one other individual who &
familiar with the activity and pre
pared Lo render vf SuMMOn assislance
avare of the ‘milure or remoial of the
physical barrier When the shieid for
the stored source & & Liquid, means
shall be provided Lo monitor the integ
rity of the shieid and to signal. aulo
matically. Joss of adeguate shielding
Physica! radiation barrers that Jom.

"This parsgrapr en8. doer ne apply 1o
FRQIOBELIL e BOuTCRs ThS' e used W Lo
ILRerap) W radiograghs OF an compiete
ST ANIRI00E rTRt 0 P WP T he souree
15 DOLR MlOreE ANG cperated Rk n (e same
Shelding radaior Barnier and % the &
Nmed confiputaion of the irradater o
Slsars phyrica IBATCeM DI 10 AR ing
VBV ARG Cannol crenie Nigr e o0y 0! et
BLIOF IR BN Ares "Mt & Atees bt Lo N W
@ iaunl Ths sarsgrsph vl aisc goes ne
SPP1 10 sourtes [rom S hich the radistion @
INCAental Lo somt oLher use RO! L0 hutles’
FERCLOr QENSrRied radiatior othe (han rad
aLion from Bypregutt source o special iy
Clear materials Iha! are used i seaied
BOULCRY (P NOn aell shieides (rradiaton

'These requirements appls after Mar 14
198 Eacr persor Licensed 1o conduct aciiti
GRS L0 Which (R paragraph (¢ v 8 spplity
BNE S RO W N0 N comPLIanee SILK the pro
Nef O LR paragrapr on Mar 14 190
sl fie Sk the Direcior Offiee of Nutie
& Materinl Bafery and Safeguaras U S Ny
clenr Reguintor Commission Weashingion
DC 20555 on or before June 14 1970 o
fermation deseribing in 408l the ariions
WAET 0F Lo b Laken Lo aehe e em:tm
SR 1R paragraph by Dec 14 1078 ane
MA CORLINGE BELIV L0y o conform ance o h
present license conditions and \he pre. .
Sons of the previously effective § 20 2004
WRLHL SuEh complianes b Sehitved fueh
Persans compliance must be achieved nhot
Inter Lhar Dec 14 197

Septamber 1 1982
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r
r (4 Each licenses shall prior 10 dia | 20205 Procedures for picking up receis. Ta0u O Eetwe ang Tvoy A Ouantras ‘
L posal of an emply unconlaminated mE and opening pachage o= b |
Soontainer b uArBUed  Wee (0010 Each licenses who expects Lo G Yo 4 |
’ remove or deface Lhe radiosctive male recel e & DACKAGE CONLAINING QuANt! Ve pos o =~ m ‘
 Fial label or otherwise cloarly Indicale | (104 of radioactive material in encess of
- that the container no longer contalnd | (ne Type A quantities specified n | * ‘w
radioaclive malerials uru'v»n (b of Lhis section shall . . "o
(1 11 Uhe PACkAge b 10 be delivered | - .'
Lo the licenaee s facility by the carrier, | | \ »
make onmomm:‘ . o r‘o«m, the ; - ::
kage wher it s offered for delivery -
e w‘h.ll th o & 10 be plcked = : >
withatanding the provisions of | (1) If the package i to w | " peem—— oy
.:”u., by the licenses &L Lhe earriers ermi | o 5 o
room ulred Al make arrangements Lo receive no
it“.":t“ nt:m‘w”.u.m‘. tification from the carrier of Lthe arriv. ‘The reporing requizementa in | 20 208
A of the package ol the time of army hav beer approved by OAO under number
& of the presence of & sealed source pro- B 100 835 (B e
vided the radiation level twelve inches U" Bach | oh -
® from the surface of the source con ) ““:'""' o pie '” . (€1 1) Each licensee upor receip: of
Wainer or housing does not exceed five :::".:". " .m.‘::f"."h'.:l“::‘." u;..m: 8§ DACKAGE CONLAINING QuANntiLies of ra
Lluum- per hour DACKARe eXDRdiliously upon receipt of Gioactive material in excess of the

ke Lhe precaulions necessary W pre

vent the exposure of any individual w
radiosctive

rsdistion or material in
ook of Lhe limits sstablished in the
Iations in this part

-
o
.
£
"
-
-

() Caution signa are not required to
be posted &l aress of rooms con
radioactive materials for periods o
less than sight houmn provided Lhat (1)
the materials are constantly stiended
during such periods by an individusl
whe shal' take the precautions neces
ATy Lo prevent the exposure of any in.
dividusl w0 radiation or radioactive
materials in excess of Lhe limuts estab
lished in the regulstions in this part
AN (3) suth ares or room s subject W

b‘h. licenaee s control

eAch enirance or sccess point
room or other area which s s hig
diation ares solely beeause of the
ence of radionctive materials prepared
B r:n.t':‘uo':.
beled in sccordance

of the of Transporiation

"‘
a.

Por eaample contalmen ir loestions sueh
& et (lied sanals moragr vauile o he!
.l

.
-

|
|

:

notification from Lhe carrier of I ar
rval

(8 1) Each licensee upon receipt of §
RA DAkage of

rdioactive material
shall monitor Lthe external surfaces of
the package for rediosctive contam).
natior caused by leakage of the radio
active contents excep!

() Packages conlaining no more
Lhan the exempl quantity specified n
the Labie in this paragraph.

(1) Package: containing ne more
than 10 millicuries of radioactive ma-
terial conaisting solely of tritium
carbon 14, swifur 38 or iodine 138,

(U1 Packages containing only radio
Sctive malerial a8 gases or in apecial

(Iv) Pachages containing only radio.
Active material in other than Lguid
form (including Mo 89 Tc 96m gener

slors and not exeesding the Type A S

Type A quantities specified in pars
STaph (B) of Lhis section other than
those transporied by exclusive use ve
hicle  shall monitor the radistion
Ivels external (o the package The
PACKkage shall be monitored as soon &
Praciicable after receipt but no Ister
than three hours after the PACkAge &
rece ed at the licensee s facility if re
Ceived during the licensee's normal
Sorking hours or 18 hours if received
afler normal working hourn

(20 1 radintion levels are found on
the external surface of the pAckage in
excess of 200 millirem per hour, or st
three feet from the external surface of

the package in excess of 10 millirem
per hour

Lhe licensee shall immediate
Iy notify by telephone and telegrapr
maiigram or {acsimile the director of
the appropriste NRC Regional Office

lsted in Appendix D, and the fins)
QuAntity lumit specified in the table U\L livering carrier .

Lhis parsgraph and

(V) Packages containing only rmadion
uclides with half lives »f less than 30
days and » ol quantity of no more
than 100 millicuries

The monitoring shall be performed as

SO0 A8 practicable aller *eceipt lutz

ne later than three hours after Lhe

(@) Each licensee shall establish and
MAINLAn procedures for safely open
INE DACRAges 0 whieh Licensed maten
A recened and shall assure that
Suth procedure: are followed and tha!
due conmderalion u given W Pecia.

PACKAge (s received ot the licensee's (g M UMITUCLIONS Tor the type of package
GUity if received during the licensees | D8 obened

normal working hours. or eighteen
hours

(3011 removable radioactive contam

nation in excem of 00} 3

microcuries.

(22,000 disintegrations per minute) per e
100 square centumeotery of package sur o

faee s found or the external surfaces
of the package the licenses shall in.
medistely notify ' the final delivering
CArTier and by elephone and tele
ITAph. mallgram or facsimile the ap
propriste Nuclear Regulatory Com .
mission Inspection and Enforcement

Regional Office shown in Appendin br

of this part

16

hour uf received after normal umuE

20206 Inatruerion of personnel

Instructions required for individuals
Serking i1, or [requenting any portier

Of & resiricied ares are pecified
1802 of this chapter ‘ "

02020° Stormge and control of licensed
MBIErle in urresiriciod arens

(8 Lacensed materials sored i an
URTERITicted aren shall be secured
frem unasutheraed remo s from the
Piace of slorage

(B Liceraed MALEFIAll In an unres
tricied area and not in SLOFRE® shall be

September 1 1082
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i
|

|
:
g

il
,gilﬂ
{ I
H

i
i
lii

|

:

|
|

Prepare all wastes 5o tha! the
-mﬂulomﬁo‘mnlﬂ.l

|
i
|

the requirements of
of this part.

uation of

manifests 10 mee!
N1 (b) and (¢)

(8) Forward o copy of the manifest 10

the intended recipient ot the time of

shipment or deliver w s collecior at the
collected. obinining
of meeip! in the form

time the wanie s

of & signed copy of the manilest or
equivalen! documentaton from the
anllector

) TR S Taes

(1) Acknowledge receipt of the waste
tron bo.'pmm within ’:‘n -nl.'d..
recel .
Saniest &7 oquvelee! Goruneniaasn

(2) Prepare & new manilest 10 reflect
consolidated shipments the new
maniles! shall serve as o listing or index
hh:tzdmw%
Coples genersion manifests

of the new manifest The wasts

genersior's certification

(3) Forward & copy of the new
manifest 1o the land disposa! lacility
operator at the time of shipment,
mw :o m'mhn wilh the

o e

(8) Retain o of the manifest and
documentation of acknow men! of
receip' as the record of Uanaler of
Licensed material as required by Parts
20. 40 and 70 of this chapter, and retaln
information from generalor manifests
unul disposition (s suthorized by the

(L] r' :A"m of
| For any s or any partof a
shipment for which acknow tof

receip! 1o not received within ' ¢ imes
se! forth in this section conduct an
investigation in sccordance with
paragraph (b) of this section

(N Any licensed waste processor who
treats of repackages wastes shall

(1) Acknowledge receip! of the waste
from the generator within one week of
receip' by returning 8 siyed copy of the
manilost or equivaien! documentation.

(2) Prepare & new man fest tha! meets
the requirements of paragraphs .‘N and
(c) of thin section Preparatian of the
new aanifest reflects that the processor
o responsible for the waste

(3 ol wantes 0o hat e
waste o classified according 1o | 81 88
and meels the waste charactersno

virements in § 0156 of this chaprer
"70) Label each of
identify whether it 1o

aehnowledgemen: dn:wuhh
of & nigned copy of the manifes or

2 104
(hent moge 11 20 108
2l

FRsTes

equivalen! documeniation by the
collector

(7) lnclude the new manifes) with the
shipment

(8) Retain copies of orgine! manifests
and new manifests and documeniation
of achnowledgement of mceip! as the
record of ransler of licensed matens!
required by Parts 30 40 end 70 of this
chapter and

(9] For any shipment or pari of »
shipmen! for which acknow ledgement
nol received within the times se! forth
this section. conduct an investigation in
sccordence with paragraph (h) of this
section

q) The land disposal facility operator
shall

(1) Achnow edge receipt of he waste
withis one weeb of receip! by returmung
& signed copy of the manilen or
equivalent documentation to the
shipper The shipper 10 be notifled » the
licenses who las! possessed the wasts
and translerred the waste 1o the
opersior The returned copy of the
manifest or equivalent documentauon
shall indicate any discrepancies
between materials listed oo the marules
and matenals received

(2) Maintain copies of all completed
manifests or equivalent documentation
un'il the Commisnion suthores thew
d tion. and

(3] Notify the shipper (Lo the
generator the collector or processor)
and the Direcior of the nearest
Commission Regional Office Listed m
Appendix D of part wheo any
shipment or part of & shipment has not
arnived within 80 days alier the advance
maniles wan receved

(b) Any shipment or part of &
shipment for which achnowledgement is
not received within (he Lmes se' lomb i
this section must

(1) Be investigated by the shipper
the shipper has not received noulication
of receipt within 20 days alter transfler
and

.ﬂlhmu"‘ The
vestigation sha tracing the
shipment and filing o report with e
seares’ Commission Reg onal Office
Lsted D of this par Kach
v antige tion shall Al e
& writen repart

the neares' Commiseion + Reg ona
o wilhin T weaks of completian of
nvestigntion

£32
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(4) Records which must be .lln

the original or & reproduced copy ov
microform If suth reproduced copy or

lations

(8) 1f there s 8 conflict between Lhe
Commission s reguistions in this part,
licenae condition or Wwchnical specif)
cation or other written Commiasion
spproval or suthorization periaining

ji
g
g
533

type of record. the retention period
specified in the regulations In this
part for such records shal apply
wnjess the Commussion pursuant W
§ 20.50) has granted & apecific exemp:
tion from the record retention require
ments specified 0 the regulations in
Lthuuﬂ

"y 20 02 Reports of et o lows of
M enae matere
(8)(1) Bach licenses shall report to the
Commission. by telephone immediately
after 1t detarmines that » loss or thelt of
licensed material has occurred in such
tes and under such clroumetances
i1 appears to the Licanses tha! s
umwmmﬂtum
0 unrestricted arees
! (2) Reports mus! be made as lollows
- mwumuwuuod
L
r

Emergency tem shall
m.&mnmﬂ‘.cmtm
Canter o scoordance with § 80 72 of this
chapter

(1) Al other Losnsees shall make
reports 1o the Admirustrator of the
. NRC Regronal Office Listed
n A D of this part

(b liconsee who makes s report

unznl o) of this section shall
uh

learning ol the loss
\n writing 1o the

Ar’-‘l this e
i |muw:= 'n.::;

(1) A description of the Licenssd ma
Lerial involved Including kind. quant)
ty. ehemiesl wphmul form,

(2 A description

b

|

3 oecurred

(3 A salement
probable disposition of the
materia involved

(4 Radistion exposures W individ

W Lhe retenticn period for the same L

of disposition or
licensed

uals circumstances under which Lhe
exposures occurred and the extent of
poss bie hazard W persors In whves
ricied aress

1} Muou which have been laken

or il be Laken, Lo recover Lhe mater)
& and
(6 Procedures or measures which
have been or will be adopled W pre
vent & recurrence of the loss or theft
A of hcensed material
(¢! Subsequent to flling the writien
report the licensee shall also report
any substantive additional Informa
tor on the loss or theft which be
comes s allable Lo the licensee Within
30 days after he learns of such Infor.
mation
id) Any report flled with the Com
mission pursuant Lo this section shall
be 50 prepared that names of Individ
UAll Who may have received exposure
W oradiation are slaled In & MDANALE
par: of the report

" Bl Por holders of an opersting license
for & nuclear powsr plant the events
wncluded w (b) of this section
must be o accordance with the
described o §80.73 (b), (¢).

d) («) and (g) of tuis chapier and must
inciude the tou required in
pars (b) of this section. Events

0 sccordance with § 50 73 of

l (s Wm -,

eventa involving
specinl nuclesr -mml m by

unlunnoioouy have caused or

L Uveatens 10 cause

r (1) Exposure of Lthe whoie body of
An . individual to 28 rems or more of
ratiation exposure of the skin of the
sl ole body of any individual of 180
remis Of more or radiation. or exposure
of the feet ankies hands or forearms
of any Individual o 375 rems or more
f radiation. or

' (2 The release of radiosctive mater!
&l 0 concentrations which Uf averaged
over & period of 3 houms. would
exceed 5000
for such
Tabie 11 of

3 A lom

more of Lhe
allecied or

I t4) Damage o property in excess of

£ %3200.000

Umes Lhe limits specified
maleriale | ]
this part

°
*
]
-
£
:

the eireum §
& sances under Which w loas or theft

(b) Pwenty four hour notificetion
Each Ucenses shall within 24 hours of
= discovery of the sven! report any aven'
o Invol!ving Ucensed miaterial possessed
by the licenses tha! may have caused or
threaiens (0 couse

()) Exposure of the whole body of
any individual o § rems or more of s
distion, exposure of the skin of ihe
whole body of any Individual w 3
rems or more of radiation. or exposure
of the feel ankies hands or forearms
0 78 rems or more of radiation. or

(2" The release of radioactive mater
Al in concentrations which Uf averaged
over & period of 24 houms woud
exceed 500 times the lUmits specified
for such materials in Appendix B
Table 11 of Lhis part or

(3) A loas of one day or more of the
aperation of any facllities affected o

'-—-—-——.

(4) Damage o property in excess of
$32.000

ﬂ”.ﬁ

" () Any report filed with the Com
mission pursuant 1o this section shal
be prepared so Lha! names of individ
Ukls who have received exposure Lo s
distion will be stated In & MpANL
part of the report

(d) Reports made by licensees in
response 1o the requirements of this
seclion must be made as follows
(1) Licensees that have an installed
Emergency Notification System shal
make the reports by pha
(a) and (b) of this section o the NRC
= Operstions Canter in accordance with
flon of this chapter
: (2) All other Loensees shall make the
reports required by paragraphe () and
(b) of this section by telephone and by
telegram mailgram or faceimile to the
Administrator of the appropriate NRC
Regional Office Listed 1n Appendix D of
[ (hie pant

| 020400 [Reserved)

| 70 408 Meports of overe Kposree e
Sy et W R .

P (a)(1) In addition to any notification
required by § 20 408 of tus part. ssch
licenses of 4l make & report in wniting

one of the
days

(1) Rach ow of an Individus! 10
redioactive matenal in axosss of the
applicable limite (o §§ 20 100(8)(1)

l l.mm or 20.104(b) of tus part or

iy 29180
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ﬁ
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el
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3
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E

during the period of employment or
work assignment in the lietnsow's fa
eility eontaining information recorded
by the licensee punun it o
10204010 and 20108 Such repurt
shall be furnished within 30 da 1+ after
the exposure of the Individual has
been determined by the liceraer or 90

employment or work assignment
whichever s earlier

=

e ———————
The Commssion will evalusie \he data
obiained for 1878 and 1979 pumuant W the
PAETART And Lhe menefils derived Lhere
and ma) ake action Including publi
eation of notice of proposed rulemaking (o
eniend or otherwise modily (this reporiing

requ rement

P2040% Notificntions and reporis o Indl
viduaie

(8) Reguiremenis for notifications

% and reperis Lo Individuals of exposure
= Lo radiation or radioactive materia are
u specified in § 1913 of this chapler

(B) When & licensee s required pur

o 2 WUANT L0 1120 405 or 20 408 W report

«© the Comsnission an

material licensee shall also notify
the Indiv . Bueh notice shall be

|

and shall comply with the provisions

L"'" 13(a) of this chapter.
= EXCEPTIONS AND ADDITIONAL
REQUIAEMENTS

-
120801 Vielstiom

An injunction or other court order
may ¢ oblained proh.biting any viols
tion of any provision of the Atomie
Enercy Act of 1084 s amended or
Title 11 of the Energy Reorganization
At ¢ 1974, or any regulation or order

Goys after the date of terminsion of & X Otiained for the parment of

; 83 67 62 03 81 82 101, 103, 104, }

lsuec thereunder A court order ma

2
L

pena iy imposed pursuant w
204 of the Act for violstion of

s

g

or 109 of the Act or section 208 of

Energy Reorganization Act of 1974 or
ANy rule regulstion. or order wsued
thereunder, or any term, condition, or
lunitation of any license lssued there
under. or for any violation for which &
license may be revoked under section
188 of the Act Any person who will
fully vielstes any provisor of the Aet
of any reguistion or I ued
thereunder may be gullty of & erime

and upon conviction may be puniahed
by fine or imprisonment or both &
previded by law

- Nort The reporting and record heeping
AQuiTements coniained 0 Lhis part have
peer approved by the Oenersl Asoublune

Ofties under B 100238 (ROOAY, (MO0
and (RO0M |

w9

Niy ¥ TR
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THE AMERICAN UNIVERSITY

WASHINCTON

ATTACHMENT TO LICENSE 08-08371-02

RENEWAL APPLICATION
15. R\DIATION “ROTECTION PROGRAM

Procecurer for Order{gg and leceivlqs Radioactive Materisls

By foreal agreement with the AU Purchasing Office, all requisitions
or purchase o-ders (P.0.) for redionctive matericle are processed first
through the depar‘ment chairperso» and then througi the Radistion Pro-
tection Officer (K ¥v.0.) to ensur> that the requested radiocactive mzterials
and quantities are suthorized by NKC License 08-08371-02 and that user
possession limits are not exceeded. 1lon every purchase order for radio-

active materials there must be an approved plan for the safe disposal of
rediocactive isotopes.

T» ensure that thie procedure is followed the AU Purchasing Agent

«1]] ot sigo or process » P.O. for radicactive materisls without the
sizaatur: of the AU Radiation Safety officer on the P.O. All orders for
redicactive materials are then processed by the University Purchasing
Off{ce bearing the Radiacion Protection Officer's signature, the AU
Licinse Number, rnd a xerox copy of the licenve Zs subuitted to the
supplier if one is not already on file vith the rupp.ier. Alsc on the
purchase order is the statement that “"The above :requested materials are
to be delivered only to "he AU Purchasing Office and will be received
only during the houre of business (8:00 a.m. - 5:30 p.m.), and that

eliveries will not be received st any other time unless prior arrange-
merte have been made.” Also, AU P.0.'s do not give the user's name or
of{ice, but only th' kurchasing Office for the delivery.

Up'c receipt of & delivery of r:diocactive material, the Purchasing
Gfrice v4ll telephone the Radiation Protection Office and the Radistion
Tcotection office (RPO) persomnel will immediately pick up the delivery

and ‘ransfer it ‘o the RPO (s secure and restricted ares) to safeguard
against unauthorized rcmoval o1 opening.

If sny pecemges containing radiocsctive maceriel should arrive at

the University during pon-business hours of the Purchasing Office, Campus
Security does not and will not receive deliveries.

Procedures for Opening snd Examinins Packages Containing

!g_qxonc tive Material

All packages contair’‘ng radicective material received by the University
are picked up by the Rad ation Protection Office from the Purchasing Office.
The Purchasing Office, upon receiving a package immedistely phones the
RPO for the package to be trensferred to the RPO. If the packege appears
damaged or wet, the Purchasing Office will ask the carrier to remain at the

Rr;arch. Grants, and Contract Services
4405 Masszchusetts Averue, N.W., Washington, D.C. 20016 (202) 885-3440
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University until the Radistion Protection Officer can determine thet
neither he/she nor the delivery vehicle 1s contaminated. The package,

after transfer to the RPO, will be examined and opened vléﬁ the following
procedure:

1. The exposure rate at three feet frow the package
surfece will be measured and recorded. If the level
is greater then 10 mR/hr. the procedure will be
stopped and the Radiation Protection Officer motified.

2. The exposure rste at the package surface will be
measured and recorded. 1f the level is grester than
200 mR/hr. the procedure will be stopped and the
Radiation Protection Officer motified.

3. Gloves are worn to open all packages.

4. The outer package is opened (following manufecturer's
directions, 1f supplied) and the packing slip 1s
removed, the inner package is opened and verification
is made that requisition, packing slips and labeled
material sgree as to contents. The lebeled material
is ipspected to check integrity of shipment (for
breakasge of seals or visls, loss of liquid, discoloration
of packing material). The radiation limit of the
labeled material 1s also checke? against the initial

P.0. to make sure possession limits suthorized and
requested were delivered.

wn

The external surface of the final source container
is wiped with a moistened filter paper held with
forceps, assayed and recorded.

6. The packing material and packages are wonitored for
contamination before discarding.

a. 1f contaminated, they are treated as radiocactive
waste.

b. If not contaminated, the radiation labels are

obliterated or removed before being discarded
in regular trash.

Cleaning Service and Security (Police and Fire) Considerstions

for Job Safety

All cleaning and security personnel have been notified of the location
of radiocactive materials. They are advised of procedures to follow in being
in the ares of the materials and in the event of any emergencies.
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Management Control Syster in the Radistion Safety Ares

The Radistion Protection Committee consists of the following persons
appointed by Provost Milton Creenberg as of February 17, 1984&:
|
Dr. Albert M. Cheh, Chemistry Department
Dr. Robert J. Chinnis, Biology Department

Dr. Romeo Segnan, Physics Department (Radiation Protection
Officer)

Dr. Isaac Welt, Senate Research Committee
Mr. Stephen Corney, University Safety Officer

Dr. Nins Roscher, Vice Provost for Academic Affairs, represents the
University administration and Dr. Barbars Gordon/Research, Grants, and
Contract Services, performs administrative functions. Mr. Stanley M.
Matelski, Director/RGCS, is the Certifying Officer.

This Committee meets at least semi-annually to monitor the compliance
of the University with K.R.C. regulations and licensing requirements.

Professor Romeo Seguan who has been the Radiation Protection Officer
since April 15, 1984, coordinates the safe use of the licensed material
specified in the license and will ensure compliance with the applicable
parts of Title 10, Code of Federal Reguletions.

In sddition, there are periodic meetings with departmental chairpersons
in whose departments rediocactive materiasls are in use. These meetings serve
to update them on the actions of the Radiation Safety Committee and to review

procedures, such as those for the safe use, purchase and disposal of radio-
active isotopes.

Inventory Procedures

The University has updated {ts inventory of all radiosctive substances
anywhere on the campus. This inventory has b:en sent to the appropriate
pereons and departments on campus, e.g., department chairpersons in affected
departments, members of the Radiation Protection Committee, the campus
safety office, the cleaning contractor, and the University telephone services
manager. Updetes, which reflect location changes, will be sent to the above
personnel and departments as needed. The inventory, including updates, is
located in the Office of Researcn, Grants, and Contract Services.

Notices

Multiple copies of Forw NRC-3 with the name of the Radiastion Protection
Officer at The American University have been placed in all areas where there
are radioactive isotopes. In addition, descriptions of the University licenses
indicating where the actual licenses can be accessed have been developed and

posted.
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16. Porma) Treining 4n Radiation Safety

Each person whose name appears in 6/7 has either attended or will

attend the National Institutes of Health "Radiation Sefety in the Laboratory"
one-day seminar or their longer term training. This training 4s described

in further detail 4in The American University letter of August 9, 1984, addressed
to Dr. John C. Glenn. The following persons have had recent training (1983/84):
Romeo Segnan, University RPO, Robert Chinnis, Ann Hagen (long term training),
Barbars Clarke. The following persone will attend the NIH seminar during the

Fall Semester 1984: Albert Cheh (has had pertinent training at the University
of Minnesota) and Nina Roscher.

17, Experience: Resumes attached.
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