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Assintnnt Wice Prosideni

for Busivess Alfuire

May 24, 1985

U. S. Nuclear Regulatory Commission
Hegion 111

Malerials Licensing Section

/99 Roosevelt Road

Glen Ellyn, IL 60157

bentlemen:
in accordance with Title 10, Code of federal Regulations, Part 70 and Re
gulatory Guide 10.5, the University of Notre Dame requests that Special

Nuclear Material License SNM- 198 be renewed for an appropriate period
of time,

Enclosed for your review and action are three copies of the University's
apphication for renewal of License SNM-198.

Hs provided in Section 170,114 (4), we believe the University is exemp!
from payment of a license fee

Flease let us know If we con further clerify any statement in this docu
ment, or If we can be of assistance to you in any way.

Sincerely,
i e R e
James J. Lyphout

Hsst. Dice President
for Business Affairs
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Apphication for Renewal of License burrber SNM- 198

I IDENTIFICATION OF APPLIC ANT

Umversity of Notre Dame du Lec
Notre Dame, Indiana
Incorporated in State of Indiana

Principal Officers

Rev Theodore M Hesburgh, CSC
President of the !Inivarsity
U S Citizenship

Rev Edmund P Joyce, CSC.
Executlive Vice President of the University
U S Citizenship

Dr. Timothy 0'Meert,
Provost
U S Citizenship

Rev David T Tyson, CSC.
Vice President for Student Affairs
U S Citizenarip

Mr Thomes J Mascn
Vice President for Fusiness Affairs
U S Citizenshio

Dr Robert £ Gordon
Vice President for Advanced Studies
U S Citizenship



Tl T

The special nuclesr material is requested for educational purposes. A
natural uranium graphite exponential subcritical assembly will be acti-
vated by means of five one-curie Plutonium/Beryllium sources. The
sssembly will be used to conduct experiments pertaining to reactor
studies and neutron behavior The graphite subcritical reactor config-
uration is depicted in Figure 1.

Experiments Lo be conducted include diffusion length and fermi age of
grephite, and flux measurement and buckling determination using Indium
foils The neutron sources will also be used to irradiete foils for use in
half-life determination experiments These five sources will be used
and stored in the Nuclear Engineering Laboratory in the Mechenical Engi-
neering Laboratory Building #66 located of f 01d Juniper Road

A one Curie Pu-Be neutron source is used in the Physics Department to
calibrate neutron monitors in the nuclear structure laboratory, to check
the performance of neutron detectors used in nuclesr physics experi-
ments, and in the advanced undergraduate and graduate laboratories in
experiments such as neutron activation of 1sotopes. The source is con-
tained in o large paraffin drum located in the nucleer structure labora-
tory in the Physics Department section of Nieuwland Science Hall,
Building *52 The drum 15 in a roped-off erea marked with radiation
signs so thet personne! do not normally come within a distance of about
two meters from the center of the drum. The radiation level st the
surface of the drum 1s less then 05 mr/hr and 2 meters away from the
center of the drum the level is less than 0.3 mr/hr.

Only trained personnel under the direct supervision of a Responsible In-
vestigator will handle o Pu-Be sealed source Presently, Dr John Lucey,
Associate Professor, Aerospace and Mechanical Engineering Department,
and Chairman of the Radiation Control Committee, is a Responsible In-
vestigator and is responsible for the safe use of the five Pu-Be sources
located in the Nuclear Engineering Laboratory.






Several researchers in the Physics Department are Responsible Investi-
getors and are approved to use the Department’s Pu-Be source. Dr. Sperry
Darden, Professor, Physics Department, is a Responsible Investigator and
has been designated “custodian™ of the Physics’ source, which requires
that he maintain the physical inventory and location of the source.

NAT PECIAL N AR MATERI

This request is made for si'x (6) Pu-Be sealed sources, each containing 16
grams of Plutonium-239.

A. Physicel Description
I Sources (supplied by Mound Laboratory)

Six sources containing 16 grams of plutonium and approximately
| curie strength, yielding approximately 1.4 x 108 n/sec each.

All sources have been supplied by the Monsanto Mound Laboratory.

Serial Pu Content Size Location
Number (gms) (inches)
452 1582 104x 136 Nuclear Engineering Lab.
453 1597 103 x 137 5 > :
454 16.00 106 x 137 4 . )
455 1599 104x 136 ) 5 2
456 1599 1.06 x 1.36 . Y )
913 1597 102x 145 Physics Lab.

Regulating the use of re

TECHNICAL QUALIFICATIONS OF PERSONNEL

yactive material and radiation-producing de-

vices 1s the ultimate re- ponsibility of the University of Notre Dame’s
Radiation Control Committee. Members of the Committee are appointed

for two-year terms by the President of the University Administration
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of certsin responsibilities of this Committee shall be delegated to the
Radiation Safety Officer, who shall be qualified by training and experi-
ence in redietion safely University Faculty Members wishing designe-
tion as Responsible Investigator and permission to use the subcritical
assembly or o Pu-Be source must complete the appropricte application
(EHAS Form 1) and submit it to the Radiation Control Committee The
Radistion Control Committee will rule on the gqualifications cf the indi-
vidual to handle Special Nuclear material in a safe manner on the basis
of experience and training

Listed below are the members of the Radiation Control Committee and
brief resumes of their technical quelificetions including training end
experience.

Dr_John Lucey, Commitiee Chairman BS -Univ of Notre Dame 1957
Associate Professoor &M -Massachusetts Institute
Aerospace & Mechenicsl Engineering of Technology, 1963

FnD ~-Massachusetts Institute
of Technology, 1965

Training Types -

(a) Principles and Practices of Radistion Protection

() Radioactivity Messurements, Standardization, and
Monitoring Techniques and Instruments

(¢} Mathematics and Calculations Basic to the Use and
Measurement of Radioactivity

(d) Biologicel Effects of Radiation

Type Where Trained _Duration On the Job Formal Course
8. Massachusetts Institute ) year Yes Yes
af Technology
b MIT 1 yesr Yes Yes
C MIT | year Yes Yes
d MIT I year Yes Yes



Xper

Isotope  Meximum Amount ‘Where Experience Durstion Type of Use

137 s 15 mCi (Sealed)

(Source Mat )(4200 1bs Uren )

Special Nuclear Material

(80 grams Pu)

Notre Dame 20 yesrs Educetionasl
Notre Dame 20 years Educetional
Notre Dame 20 years Educational

Dr_Roger Bretthauer

Professor
Chemistry Department

B85S -Univ. of INinois, 1956
MS -Univ of I1hinois, 1959
Ph.D -Michigan St Univ, 1961

Training -

Type wWhere Treined Duration _ Onth Forma! s
8 Michigan State Univ 4 years Yes No

b Michigan State Univ 4 yeors Yes No

C Michigan State Umy 4 years Yes No

d Michigan State Univ. 4 years Yes No

Experience With Radiation -

lcotope  Max:mum Amount Where Experience Durstion Type of Use

*H
14
32
T
33p
35,

o |

500 mCy
2 mCi
22 mih
20 mQ)
2mb

Notre Dame 17 yrs. Tracers for
fich. State Totsl inyitre &
Unmv. of N VIvo
wiscongin metabolic
studies
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Dr_Emerson Funk B A -Wayne State Univ, 1953
Professor MA -Univ of Michigen, 1955

Physics Depertment PhD.-Umv. of Michigan, 195€

Treining -

Tuype Where Treined Duretion _ On the Job Formel Course

6. Univ. of Michigen 4 yeors Yes Nao

b Univ. of Michigan 4 yesrs Yes Yes

C weyne St University 10 years Yes Yes
Univ. of Michigen

d Unmiv of Michigen 4 years Yes No

Experience With istion -

Isotope Meximum Amount Where Experience Durstion Type of Use

TBa¢ 10 mCi Univ of Michigan 29 years Nuclear
MOMag 1o mey Totel  Spectroscopy
1974q 10 mCi

rany 10 mCi Notre Dame

Dr_Howaerd Sa2 6.5 -City College of New York
Professor PhD -western Reserve Uniy,,
giology Department 1952

Training -

Tupe where Trained _Duration __ On the Job Formal Course

8 western Reserve Uniy 4 years Yes Yes
b western Reserve Uniy 4 years Yes Yes
C western Reserve Umy 4 yesrs Yes yes
d western Reserve Uniy 4 years yes Yes

gimoLNe, ¢ 9 U4 7



Experience With Raciation -

Isotope Maximum 4mount Where Experience Durstion Type of Use

H 25 mCi Louisiana State Univ. 30 yrs  Brochemical
I4p 20 mCi western Res Univ.  Totel  Studies of
32p 15 mC1 Sheffield U Engiand Metabolism

John Hopkins Uniy & Organic

Notre Dame Synthesis
of Various
Compounds

Mr_Edwsard Ulicny B S-St Vincent College, 1953
Staff Professional Specialist ME A -Duquesne Univ., 1963
Radiation Resesarch Laborgtory

iraining - Included on-the-job training in radiation protection,
principles and prectices, and radioactivity measurements and
monitoring at Cernegie-Mellon University and Unmversity of Notre
Dame

Experience - Radioactive material activities have involved operation of
multicurie Cobalt-60 sources and Van de Graaff accelerators
since 1959

Or_Bernard Wostmann B S -Univ of Amsterdam,
Professor Netherlande, 1940
Microbiology Depertment 1S -Univ of Amsterdam,
Netherlands, 1945
DSC-Unmy of Amsterdam,
Netherlands, 1948




Treining -

Type where Trained Duretion _ On the Job  Formel Course
e Univ. of Amsterdam, S yesrs Yes No
Netherlands
Celifornie Institute 2 yeers Yes No
of Technology
b Seme 8¢ 6 Seme 85 0. 1 )
C Same @s o Same o< 8 E i
d Seme @s 8. Seme 6s o . )

Experience With Radiation -

Isotope Maximum Amount Where Experience Durstion Tupe of Use

H 10 mb Univ. of Amsterdam 40 yrs.
14p each Cel Tech, Univ of  Total
224 Kentucky Med

32p School, Notre Dame
35¢

QSCO
125,

131,

Labeling of
Metabolites

B A -Franklin College, 1975
M.S -Purdue University, 1977

Mt Robert Zerr
Radiation Sefety Officer

Director of Environmentsl Heslth
& Safety Depeartment
Ex-0fficio Member



Ireining -

Tuype _ Where Troined Duration _ On the Job _Formol Course

0 Purdue 2 yeors Yes Yes
Brookhaven 3 months Yes No
b Purdue 2 yeors Yes Yes
Brookhaven 3 months Yes No.
c Purdue 2 uears Yes Yes
Brookhaven 3 months Yes No
d Purdue 2 years Yes Yes

Experience With Radiation -

Isotope Maximum Amount Wwhere Experience Durstion Type of Use

34 1 mCi Fronklin { month  Ret Tracer
- Study
32p 1 mCi Purdue 3 months Lab Training
Course
S1Cr 10 mCi Purdue & months Rat Tracer
Study
109¢4 5 mCi Purdue 1 month
131 10 mCh Franklin 3 months £
‘3769 S mCi Furdue I month 4
Many 20 Notre Dame B years  Fad Safely
Program

EHARAL NC



Mr. James Lyphout

Assistant Vice President for Rusiness Affairs
Ex-Officio Member

Experience -
Member of Radiation Control Committee since July 1984

Professor

Aerospace & Mechanical Engineering
and Assistant Vice President

for Advanced Studies

Ex-Officio Member

Experience -
Member of Radiattion Control Committee since the
Committee’s inception in 1970.

Mr_Michael McCauslin B S -Ferris State College, 1978
Environmental/Safety Specialist

Environmental Health & Safety Dept.

Ex-Officio Member

Experience -
Member of Radiation Control Committee since February
19863 and use of several radionuclides while working in

University Radioactive Waste Program.
Training -
Type Where Trained Duration  On the Job  Formal Course

a Ferris State College | year Yes Yes
Berrien Co Health Dept | year Yes No
b. Ferris State College | year Yes Yes
Berrien Co Health Dept 1 year Yes No
Ferris State College | year Yes Yes
Berrien Co. Health Dept. | year Yes No
Ferris State College | year Yes Yes
Berrien Co Health Dept. | year Yes No

11




Dr. Sperry €. Darden
Custodian of Physics Department Source

Experience -
Research Assistant at Los Alamos Scientific Laboratory
- Fast Reactor Group, 1952-1953.
Principal Research Activity was in study of fast neutron
reactions and scattering, 1953-1969.

Training -

B.S, lowa State University 1950

MS., University of wisconsin 1951

PhD., Univ.of Wisconsin-Experimental Nuciear Physics 1955
Research Associate, Univ. of Basel {(Switzerland) 1955-1956
Research Associate and Instructor, Univ. of Wisconsin  1956-1957
Assistant Professor, University of Notre Dame 1957-1962
Visiting Assistant Professor, Univ. of Wisconsin 1961
Associate Professor, University of Notre Dame 1962- 1964

Professor, University of Notre Dame 1965-Present



APPLICATION FOR APPROVAL AS A RESPONSIBLE INVESTIGATOR
IN THE USE OF RADIOACTIVE MATERIALS AND RADIATION SOURCES

Name : Department :

Office:

2. Type of training:

Type L Duration of On the Job
Training

) Principles and Practices
of Radiation Protection

Radioactive measurement,
monitoring technigues,
and instruments

) Mathematics and calcula-
tions basic to the use
and measurement of
radioactivity. Yes No

1) Blological effects of
radiation. Yes No | Yes No

Formal Courses: (list all courses pertaining to radioisctopes, atomic and
nuclear structure, radiochemistry, radiobiology, etc.)

Title of Course Where Trained Duration

CONTROL NC




4, Experience:

Radlionuclide

EH&SE Form 1 Pg. 2

(Actual use of radionuclides or radiation producing machines)

Maximum amount (mCi) Where experience
galned

Duration

Type of use:

un

Sources

Isotope(s)

Maximm Quantities on hand
at one time

Statement of intended application(s) of Radioactive Material or Radiation

Location of Use
Bullding & Roor

Intended use of each isotope. Give full explanation of use(s).

14
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EHES Form 1 Pege 3

€. STATEMENT OF AGREEMENT:

The below named ind!vidual signifies that he/she has read and is willing to
abide by the University of Notre Dame regulations governing the use of radio-
isotopes and other sources of lonizing radiation. The undersigned agrees to
comply strictly with all such rules and regulations and hereby waives any right
or recourse against the University of Notre Dame for any damage whatsoever
resulting from any fallure to conform with sald regulations. lHe further assumes
responsibility for ascertaining that employees, students, and associates working
under his direction shall comply with the regulations of the University of

Nrtre Dame goverming the use of radiocactive materials and radiation sources.

DATE : SIGNED:

fpproval shall be for a period of no more than one year. The expiration date
shall be October 1.

Approximately 30 days prior to expiration, cuwrrent Responsible Investigators
shall be notified by the Radiation Safety Officer.

- e e e e e e e e e e we e e e R we e e e e e e e e e e e e e e e e e e e e e e e e

DO NOT WRITE IN THIS SPACE

Recelived

Temporary Approval

‘ Request for Additional Information

Approved: Radiation Control Committee

Authorization Number




5 DESCRIPTION OF EQUIPMENT, FACILITIES AND INSTRUMENTATION

5.1 Remote Handling Devices

Handling devices which provide a separation of at least
five feet from the handler will be used in moving the
sources. Wipe tests (see Section 6) will be performed
at arm’s length behind o lead brick shield.

5.2 Storege Containers

The five Engineering sources, when not in use, ore
stored in their original paraffin-lined shipping contain-
ers. These containers are kept in a secured storage
area within the Nucleer Engineering Laboratory. The
general description or layout of the Nuclear Engineering
Laboratory is described in Diagram S-1. There are only
three keys to the room and storage area: one is held by
the Responsible Investigator in charge of the subcriti-
cal assembly, one by the Professor in charge of the Me-
chanical Engineering Laboratory Building, and one by the
Radiation Safety Officer. wWhen not in use, the Nucleer
Engineering Lab and the storage room are locked.

The Physics Department source is stored in & paraffin-
lined storage container in the Department’s Nucleer
Structure Laboratory. The general description or layout
of this Laboratory is described in Diagram 5-2. When
the source is not in use, the source container is locked
with the one key to the container maintained by Dr.
Sperry Darden

5.3 Physical Plant

The Nuclear Engineering Laboratory and the Nuciear
Structure Laboratory are described in Diagrams 5-1 ond
5-2. There are no chemical or physical processing op-
erations involying the Plutonium.



54 Radiation Detection Instruments Used

The instrument used for leak test measurements is a
windowless, gas flow proportional counter composed of
the following equipment:

- Packard Instrument Proportional Gas Chamber
-  Wm. B Johnson Scaler - Model LS-4

The instrument will be calibroted prior to each leak
test measurement by the Radiation Safety Officer. A
Thorium-230 source me. ufactured by Eberline Instru-
ment Corporetion wiil be used to calibrate the counting

system. See Report of Calibration (Page21) for addi-

tional source information.

The equipment used for surveying beta-gamma radia-
tion and neutron radiation in the Nuciear Engineering
Laboratory will be:

wm. B Johnson GSM-10 - Survey Meter with a
- Wm.B. Johnson GP-200 - end-window geiger probe
- Wm B Johnson FNSP - 2A Fast neutron probe

The range of the meter is O to 20 mR/hr.

In the Physics Department Nuclear Structure Laboratory,
the instrument used for surveying neutron radiation will
be: Texas Nuclear - Model 9146. The range of the instru-
ment is 0 to 1000 mR/hr.

Calibration Procedures - The survey meter with the G.M. Probe
will be calibrated annually by the Environmental Health
and Safety Department using a J. L. Shepherd & Associ-
ates Series 28 Calibrator. The calibrator 1s a model
number 28-5, serial number 10014, which contains 100
millicuries of Cesium 137 The source aclivity is
troceable within S® accuracy to the U S. Bureou of
Stendards Calibrations

17



The calibration certificate of radiation levels at speci-
fic distances provided by the manufacturer will be
used to determine exposure rates for specific calibra-
tion points. The calibration will include two points on
each scale with the two points separated by at least
S50% of the scale.

if the exposure rote measured by the instrument differs
by greater than 10% from the true exposure rate, then
the survey meter will be adjusted. If the instrument
cannot be adjusted and the reading falls within * 20%
of the true exposure rate, then a correction factor cali-
bration chart or graph will be attached to the
instrument.

The survey meters with neutren probes will be cali-
brated annually by the Environmental Health and Safety
Department using the Physics Department’s Plutonium/
Beryllium source The approximate reading of the
source is 2.0 mR/hr at one meter. If the exposure rate

measured by the instrument differes by greater than
10% from the true exposure rate, then the meter will be
adjusted If the instrument cannot be adjusted and the
reading falls within = 20% of the true exposure rate,
then a correction factor calibration chart or graph will
be attached to the instrument

All survey meters will be calibrated following repair
of the instrument.




DIAGRAM 5-1

NUCLEAR ENGINEERING LABORATORY

Z=-p

>
I

GSA

SSA

o S

LB ‘4/”\ LB i ;

EX

DIAGRAM CODES

GSA - Graphite Sub-critical Assembly
SSA - Secured Storace Area

I.LB - Laboratory Benches

S - Laboratory Sink

CR = Counting Room

A - Area Monitor

0 - Fire Extinguisher

EN - Entrance

EX -~ Emergency Exit
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NUCLEAR STRUCTURE LABORATORY
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\~/ REPORT OF CALIBRATION
Electroplated Alpha Source

Serial No. 11083

Description of Source:

Principal radionuclide Thorium - 230

Electroplated on polished Stainless steel disc, approximately 0. 79 mm thick.
(type of metai)

Diameter, _ 1. 91  cm active,_2.23 cm total.

Radioactive material permanently fixed to the disc by heat treatment, without any covering over
the active surface.

Calibration Date: May 30, 1979

Measurement Method:

The 2n alpha emission rate was measured using an internal gas flow proportional chamber. Abso-

e counting of alpha particles emitted in the hemisphere above the active surface was verified by

counting above, below, and at the operating voltage. Traceability to NBS has been demonstrated,

the most recent intercomparison with NBS being June and July 1974 when the EIC-NBS agree-
7/ ment was within 0.2%.

Measurement Result:

The total number of alpha particles emitted from the surface of the disc per minute on the above

date was
4,500 + 90

The total disintegration rate, assuming 1.5% backscatter of alpha particles from the surface of the
disc, was
8,870 3 180 (0.0039 uCi)

The uncertainty of the measurement is 2%, which is the sum of random counting error at the 99%
confidence level and the estimated upper limit of conceivable systematic error in this measurement.

Calibrated by: _ - Donald Rodriguez
(please print or type)

I
r
\
l
l
|
Ii Information on isotopic composition or radioactive impurities:
|

eberline T

Eberling Instrument Carparation
PO Box 3874
Albuguerque, New Mexico 87110

O
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6 PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER ‘
6.1 Specifications of Radiation Safety Responsibilities and Duties
\

The respective roles of the Umversity Rediation Con-

trol Committee, the Radiation Safety Officer, Respons-

ible Investigator, and User of radiation sources are

documented in the University's Radiation Safety Manual

as follows:

A The Radiation Control Committee This Committee shell
be appointed by the President of the University. It shall

consist of at least 8 members, to include representa-
tives from the administration, the Office of Environ-
mental Health and Safety, and from each of the major
areas employing radioactive materials or radiation
devices The Radiation Safety Officer, the Environmental/
Safety Specialist, and the representatives from the
office of Business Affairs and the office of Research and
Sponsored Programs shall be ex-officio members of the
Radiation Control Commitlee

The duties of the Radiation Control Committee ore:

. To establish regulations pertaining to the use of radio-
active materials and radiation producing devices at
the University of Notre Dame.

2 Toreceive the reports of the Radiation Safety Officer,
and to consider additional regulations in accordance
with his recommendations

3 Toreview and act on applications of individuals who
wish to become Responsible Investigators

4 To define the conditions and the requirements for safe
use of radioactive materials and radiation producing
devices and rule on the suitability of existing and
proposed facilities.

eowmoLNo. 7 904 7
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11

The Cheirmen of the Redietion Control Commitiee and the Radietion
Sefety Officer, or their duly authorized representatives, are suthorized
to act (under policies established by the Committee) for the Committee
between meetings Actions teken will be reported to the Committee for

To essure the maintensnce of adequate records concerning
exposure of personne) and the scquisition and disposition
of radioactive materials.

To review reports of noncomplisnce with these reguistions
end to teke such action 8s mey be necessery to assure the
provisions of these regulations ere ueing met.

To review proposais for field uses (off campus sites) of
redioactive isctopes end to rule on the suilebility of such
proposels prior to submitting o request for an esmendment
to the University Byproducts Meterials License.

To serve 8s the University's sole liaison with the Nuclesr
Reguiatory Commission and the Indiane State Board of
Health in matters of registration, licensing, and radiologicel
control

To review the redietion protection progrem ot least annuslly
to determine that all ectivities ere being conduc ted sefely
and in sccordance with the NRC reguletions ar.j conditions of
the license

To review and approve or disapprove applicetions from
Responsible Investigators for new raedionuclides, for
additional quantities of radionuclides, and annually for
continued use of radionuclides. Authorizetions issued

to Responsible Investigators for the use of specific redio-
nuclides sre grented for periods of one year.

To meintein written records of 6!l Committee meetings,
eclions, recommendations, end decisions

review al appropriste intervals.



B Redistion Safety Officer The Radietion Sefety Officer shell be
epproved by the Redistion Control Committee and shell be o person
who has training in Radiological Heslth The responsibilities of the
Rediation Safety Officer and his authorized representatives are:

1. To maintein radistion exposures et the lowest feasible
level by the supervision or operation of en effective and
sppropriate radietion protection program

. To provide en ennual training course in Rediologicel
Sefety to new redistion personnel and to provide training
semi-ennually to generators of radioactive waste on the
proper transfer, packaging, and transport of low-level
redioactive material

To assure thet personnel monitoring devices are used
where indiceted and thet records are kept of the results
of such monitoring.

. To edvise oll persannel working with radioactive me-
terial end radistion producing devices of their ennuel
radiation exposures.

. To conduct periodic radiation surveys and keep records
of such surveys, including descriptions of corrective
mesasures

. To investigate each cese of excessive or abnormal expos-

ure to determine the ceuse and teke steps to prevent its
recurrence

To supervise disposal of redicactive materials and main-
tain disposal records

To provide consulting services in all aspects of rediation
protection

To report interim activities at each meeting of the
Redistion Control Committee




10. To submit to the Radiation Control Commitiee for their
approvel or recommendations all proposals from Re-
sponsible Investigators for new uses or changes in the
use of radioactive isotopes.

11. To maintein & complete inventory of ell radicective
isotlopes on campus end ot of f-campus sites to assure
thet the University will remain within the possession
limits.

12. Toreceive, spprove, validete, and record all requisitions
sut mitted by Responsible Investigators prior o being
sent to the University Purchesin) Depertment

13 To suspend operations in any facility where it 1s evident
that health hazards exist to the extent of endengering
life or property or to the extent that continued operation
would result in violetion of existing federel, state, or
Unmiversity reguletions Actions of this neture shell, so
for s possible, be @ joint decision with the Ares Redie-
tion Safety Officer. The Radiation Control Committee
shell be advised of any suspension of operations ot the
earliest possible time

14 To examine certain incoming packeges in accordence
with 10 CFR 20.205 and to examine all packages of
redioactive meterisl leaving the institution

1S Toperform leak tests on 8!l seeled sources and maintein
records of such tests

Responsible Investigators. Feculty members of the University of
Notre Dame who make application to the Redistion Control Commiti-
ee and provide evidence of training, experience, and facilities which
ensble them to work safely with redioactive meteriels and rediation
producing devices shall be designated Responsible Investigators

The responsitilities of Responsible Investigetors ere

1. To comply with all epplicable regulations for the sefe
use of rediation and redioactive meterials.

controLNO. 7 904 7
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To ensure thet a1l users of rediation devices end redio-
active materiels working under their supervision comply
with ell applicable requlstions

To instruct users of radiation devices and radioactive
materials, working under their supervision, in the use of
safety devices and procedures

To provide facilities and accept responsibility for the
safe use of redioaciive materiels and radiation devices
by individuals under their supervision

To limit use of radiation devices snd radioactive meteri-
als, covered in his/her approvel s a Responsible Investi-
gator, to persons over whom he has supervision

To provide adequete planning of experiments or proce-
dures to assure thet required safety preceutions are
taken

To keep the Radiation Safety Officer informed of new
techniques, changes in operetional procedures, or in the
physical plant which might lead to increesed personnel
exposure or contamination levels

To imtiate orders for needed raedioactive isotopes end
keep records of the disposal of such meterials

To obtein and review records of exposure of themselves
and of personnel under their supervision

To prepare an inventory of radioactive material on hand
ol least annually and at other times when requested by
the Rediation Safety Officer

To notify the Area Sefety Officer of his/her leave plans

and also of the srrangements made for the handling of
radiosctive materiel during his/her absence whenever

26




he/she plans to teke sabbaticel leave, an extended vace-
tion, or for eny reason will be unable to maintein per-
sonal supervision or fulfill his/her responsibilities as
conteined in these reguletions. These errangements
shall be made well in advence of his/her deperture.

The Responsible Investigetor shall elso notify the Envi-
ronmentesl Health and Sefety Office prior to his/her
leaving the compus.

12 To advice o]l femele redietion workers of childbearing
age oraily end in written form of the increased risk of
prenatal radistion exposure New female employees
shall be so advised before beginning work. Forms may
be obteined from the Environmental Health and Safety
Office

D. Responsibilities of the Individusl USER of Redietion Devices end
Radioactive Materigls No person shell use radioective meateriel or

rediation devices on the Notre Deme cempus who hes not been ep-
propristely idoctrineted in the sefe use of these sources of
radiation

Esch person et Notre Deme who uses sources of radistion hes o
responsibility to

. Weer the recommended personnel monitoring devices,
film badges, or pocket onization chembers

Keep his/her exposure at the lowest feasible value ond
below the maximum permissible exposure as steted in 10
CFR 20101

L

3 Meintein quod housekeeping prectices in leboretories

4 Be sware of and work in sccordance with Government and
University regulations concernming the safe use of
radislion sources



10

(A}

12.

Monitor himself or herself (hands, feet, clothing) for
contamination each and every time he/she has run a
risk of contamination.

Use all recommended protective measures.

Prohibit smoking, eeting, drinking, or applying cos-
metics in areas where radioactive materials are used.

Check working area for contamination after procedures
with radioisotopes.

Label contaminated equipment and segregete radio-
active waste and equipment to avoid cross-
contamination.

Report immediately to the Radiation Safety Officer the
details of spills or accidents involving radioactivity.

Conduct decontamination procedures in accordance with
emergency procedures outlinen in these regulations.

Be familiar with and abide by information concerning
the increased risks of prenatal radiation exposures.

LCONTROL NO.
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6.2 Personnel Monitoring

Film badge se'vice obt=ined from the:

R. S Lardaver Jr & Co.
Glenwood Science Paik
Glenwood, IL 60425

Film badges used:
Type E1 - Fast Neutron (Meutrak) Whole Body
Type GI- X, Gamma, ong Beta Whole Body

Monthly frequency evaluation to determine radiation ex-
posures. Radiation exposure reports maintained by the
Radietion €aie.y Officer.

Badges wi'i be worn by Responsible Investigators and users
whenever Lources are used. Students enrolled in the Nuclear
Section of ME 402 are noi considered users as they will not
handle or m#nipalate any source. It should be noted that
there have been n) significant exposure: to individuals using
the subcrit'cal assembly in the past and, considering the
present uses of the sowices, it is unlikely that any will occur
in the future

6.3 Radiation Survey Program

The laboratories are surveyed semi-annually by the Universi-
ty's Radiation Safety Office in conjunction with the wipe
testing of the Pu-Be sources. Surveys will include measure-
ments of gamma and neutron radiation levels for <torege and
us¢ configurations. Supplemental surveys wil? e performed
following any changes in oper=tion, shielding, use, or loca-
tion of device Survey results of %2 labs will be meintained
by the Radiation Safety Officer

64 Waste D sposal

No radicactive waste is generatec by the noryial use of the
Pu-Be sources
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65 Record Management

Records of surveys, leak tests, inventories, personnel ex-
posures as measured by film badges, and receipt, use and
disposal of materials are maintained by the Radiation Safety
Officer in the Environmental Health and Safety Department
Office, 119 Student Health Center.

6.6 Material Control Provisions

It is not anticipated thot any additional material will be
received.

6.7 Sealed-Source Leak-Testing Provisions

The sealed Pu-Be neutron sources are tested for leakage and
contamination at intervals not exceeding 6 months. If leak
tests are not performed within the appropriate interval, the
sources will not be used until leak tested. The test samples
are taken from the sealed source and records of the leak test
results are maintained in the office of the Radiation Safety
Officer. Any source found to be leaking will be withdrawn
from use and the appronriate action; decontamination, repair,
and/or disposal, will be determined by the Rediation Safety
Officer and Dr. John Lucey or Dr. Sperry Darden.

The Radietion Safety Officer will perform the leak testing.
The sealed sources will be removed from their shielded con-
tainers with the use of a remote handiing toel and placed
behind lead bricks. The sources will be wipe tested with
whatmen *1 filter paper and then immediately returned to
their storage containers. The filter papers will then be
counted for leakage in the gas-flow proportional counter
described in Section 5.4 of this application

68 General Sefetly Instruction

Only Responsible investigators or trained personnel under the
direct supervision of a Pesponsible Investigator will handle

30



the sources. Each Responsibie Investigator must abide by and
enforce the reguiations as established in this application
under Sections 6.1.Cand 6.1D.

69 Emergency and Decontemination Procedures
The following pages are from the University's Radiation

Safety Manual and are posted and/or available in the
laboratories.
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Radiation Hrergency Procedures

A. Definition and purpose.

An emergency is any incident resulting from the use of radioactive
substances that presents or threatens to present an intermal or
external radiation hazard to persomnel. The fundamental purposes
of a radiation safety program are:

1. To prevent intermal contamination which can result from
ingestion, absorption, entry through wounds, or inhalation
of radloactive material.

2. To reduce personnel exposure to external radlation as low
as reascnably achievable.

3. To puard against damage to property or injury to personnel
from the use of radioactive materials.

In an emergency the primary concern must always be the protection
of human life and health. The secondary concern is the confine-
ment of contamination to the local area of the accident, if

possible, and the protection of personnel from radiation hazards.

B. Procedures.

In the event of an emergency or suspected emergency, e.g., major
spill, overexposure, etc., the Radiation Safety Officer and the
Responsible investigator shall be notified immediately without
such action as to cause excessive spread of contamination. See
Table 10-1 for telephone numbers and additional emergency
information. '

The user and Responsible Investigator shall be responsible for
the decontamination procedures necessary and shall carry out
these procedures under the direction of the Radiation Safety
Officer or persons designated by him,

| 1. Minor Spills-involving no significant radiation hazard
| to personnel:
a. Notify all other persons in the area at once.

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

¢c. Confine the spill immedlately.
1. Liquid spills -- Don protective gloves.
-- Drop absorbent paper on spill.
2. Dry spills - Don protective gloves
~- Gently dampen area thoroughly and
cover it with absorbent paper taking
care not to spread the contamination.

CONTROL NO. 7 97()4 ¢



d. Notify the Radiation Safety Officer and Responsible
Investigator as soon as possible, glving all detalls of the
spill.

Major Spills -~ involving radiation hazard to personnel:

a. Notify all persons not involved in the spill to vacate the
room at_once.

b. Make no immediate attempt to clean up the spill.

1. If the spill is liquid and the hands are protected,
right the overturned container.

2. If the spill is on the skin, flush thoroughly with water.
Do not scrub or use strong detergents.

3. If spill is on clothing discard outer or protective
clothing at once.

¢. Switch off all fans and air conditioners.

d. Vacate the room and prohibit unauthorized entrance to
contaminated area.

e. Notify the Radiation Safety Officer and Responsible Investigator
at once and give all detalls of the accident.

f. The spread of radioactive contamination can be diminished
by restricting the movements of potentially contaminated persons

to a local zone just outside of the spill area until the

extent of shoe and clothing contamination is ascertained.

g. Anyone who might have been contaminated should be monitored
for radioactivity and, 1f contaminated, should discard that
clothing and be decontaminated. If no means are available
for monitoring it should be assumed that the person 1s
contandnated.

h. Immediately take the necessary steps to decontaminate personnel
involved. Under no circumstances should an untrained person
attenpt to examine or clean up the radiocactive material.

1. Decontaminate the area under the supervision of the Radiatior.
Safety Officer or his desipnate.

J. Monitor all persons involved in the splll and cleaning to
determine the effectiveness of decontamination.

k. Permit no person to resume work in the area until a survey

is made and approval of the Environmental Health and Safety
Office is secured.
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3.

Accidents involving radioactive dusts, mists, fumes, organic
vapors and gases.

a'

bl

s’

h.

Notify all other persons to vacate the room immediately.

Hold breath and close escape valves. Switch off air circulating
devices if possible and if time permits.

Vacate the rcom.

Notify “he Radiation Safety Officer and Responsible Investigator
at once giving all details of the accident.

Ascertain that all doors giving access to the room are closed
and sealed by the use of wide masking tape or adhesive tape

and heavy paper. Post conspicuous warning signs or guards
to prevent accidental opening of doors.

Report at once all known or suspected inhalations of radio-
active materials.

Decontaminate the area under the supervision of the Radiation
Safety Officer or designate.

Monitor all persons suspected of contamination.

Injuries to personnel involving radiation hazards.

a.

Wash minor wounds immediately under running water while
spreading the edges of the wound.

Report all radiation accidents (wounds, overexposures, ingestion,
inhalation, etc.) to the Radiation Safety Officer as soon
as possible (5037).

Permit no person involved in a radiation injury to return to
work without the approval of the Radiation Safety Officer
and the attending physician.

Have appropriate biloassays performed as specified by the
Radiation Safety Officer.

Fires involving radicactive material.

a.

L.

Notify all persons in the room and bullding at once.

Notify the fire department and Radlation Safety Officer of
the emergency involving radioactive material.

Attempt to put out minor fires if radiation hazard is not
immediately present.
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d. Following the emergency, monitor the area and determine the
protective devices necessary for safe decontamination.

e. Decontaminate under the supervision of the Radiation Safety
Officer or his designate.

f. Monitor all persons involved in combatting the emerggncy.

g. Permit no person to resume work without approval of the
Radiation Safety Officer.

Decontamination Procedures

A. Prrsonnel Contamination - External
External contamination of personnel can be hazardous in three ways:
- Jt may cause injury from local exposure of the skirn.

-~ It may penetrate the intact skin (especially in the presence
of certain organic solvents).

-+ It may eventually be transferred into the body by ingestion or
inhalation.

The danger of the loose activity being eventually carried into the
body 1s by far the most critical hazard, so decontamination procedures
are primarily concerned with loose contamination.

If the contamination is localized, it 1s often more practical to mask
of f the affected area and cleanse with swabs before risking the danger
of spreading the contaminant by general washing.

The skin may become sensitive following repeated application of
detergents to the same area; therefore, care should be taken to

avelid this practice. In any case, one must avoid the use of organic
solvents that may increase the probability of the radioactive materials
penetrating through the pores of the skin.

After cach decontamination operation the treated area should be
dried with a fresh, non-contaminated towel or swab and monitored.
All materials used in the decontamination process should be treated
as contaminated material.

L The recommended procedures for general washing of contaminated areas,
especially hands, are as follows:

a. Wash for not less than two minutes, nor more than three
minutes by the clock with a mild, pure soap in tepid water
with a pgood lather, covering the entire affected area thorougly.
Give special attention to areas between the fingers and arounc
the finpermalls. The outer edges of the hands are readily
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contaminated and often neglected in the washing. Do not use
highly alkaline soaps or abrasives. Rinse thoroughly and
repeat, as monitoring indicates, until the desired degree
of decontamination is achieved, but not to exceed three or
four times.

b. If the above procedure is not sufficient to remove the
contamination, scrub the hands with a soft brush using a
heavy lather and tepid water. This scrubbing 1s primarily
to agitate the cleansing agent, hence prolonged scrubbing
without change of reagent 1s of questionable value. For this
reason at least three washes, including rinses, should be
made within eight minutes of which at least six minutes should
be applied to the brush—-not sufficient to bend the bristles
out of shape or to scratch or erode the skin. Rinse thoroughly
and monitor.

¢. Apply lanolin or hand cream to prevent chapping. In more
serious cases of hand contamination the following steps may
be taken. This procedure should be used only if thorough
soap and water scrubbing fails to remove the contamination,
and then only under the supervision of the Radiation Safety
Officer.

1. Wash hands lightly in about 5 per cent solution of scdium
hypochlorite.

2. Rinse thoroughly in tepid water.

3. Rinse hands lightly with a small amount of 3N hydrochloric
acid.

4., Rinse hands thoroughly with tepid water.
5. Apply hand lotion to prevent dryness and cracking of skin.

Further attempts to remove contamination should be made only under
medical supervision.

Persornel Contamination - Wounds

When the skin is lacerated by glassware, hypodermic needles, or

other instruments containirg radioactive materlals the wounded area
must be washed immediately under a stream of cold water. If the
radiocactive material 1s unusually toxi: a tourniquet should be applied
to the injured extremity tightly enough to occlude the veins without
stopping the arterial pulse. After first ald measures have been taker
whoever is in charge shall notify the Raalation Safety Officer and
otherwise follow the emergency procedures found in Section IV of

these rules.
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Personnel Contamination - Internal

Intermal contamination is essentially a medical problem, similar in
some ways to the absorption of chemical toxins. Special corrective
procedures should, therefore, be carried out only under medical
advice and supervision.

The aims of the corrective procedures are:

1. Try to eliminate as much of the intermally introduced contaminant
still remaining in the mouth, gastro-intestinal or respiratory
tract as quickly as possible; try to prevent or reduce its uptake
into the bloods‘ream and tissues.

2. Try to prevent the fixation of the contaminant in the body or
try to increase its excretion from the body.

For the first of these aims it 1s sometimes necessary that the
contaminated person or another normedical person takes immediate
action; for instance, to promote the mechanical elimination of the
contaminant by vomiting or expectoration.

For the second of these aims more complicated chemical or physico-
chemical methods are required. Hence,treatment is a medical matter
and should be undertaken as soon as possible, but only under medical
supervision.

In all cases of intermal contamination, the Radiation Safety Officer
should be notified as soon as possible and the emergency procedures
listed in Section IV followed.

Non-Human Contamination

The exact procedure for facility decontamination depends on the type
of equipment and facility contaminated, the chemical and physical
form of the specific isotope involved, and the extent of the area
contaminated. Adequate decontamination requires knowledgeable
personnel and adequate equipment.

The material used in the decontamination procedure should be considered

contaminated and disposed of as radioactive waste.

The possibility of disposal of contamlnated objects should be
considered. It is sometimes more economical (in terms of time and
risk to personnel) to dispose of a plece of equipment than to
decontaminate it.



Each researcher should insure that his personnel are familiar with

the following:

1. The technique of "concentrate and ccnfine" shall be used to
avoid the spread of the contamination.

2. Decontamination should be carriec out as soon as possible.

3. 'The decontamination procedure should avold large amounts of
liquid. The working materials should be moist, but not so moist
that they will flow.

4, If an excess of liquid contaminant is present blotting should be
the first step in the decontamination procedure.

5. In proceeding with decontamination, the least caustic and least
abrasive procedures should be tried first.

6. Any procedure that produces dust or other air-borne contaminants
should be avoided.

7. With short half-1ife radioisotopes decay is an acceptable method
of decontamination, provided that during decay some provision 1s
made for preventing the spread of contamination and exposure of
personnel,

8. Decontamination of movable items should be done in a hood.

9, In general, glass may be cleaned with chromic acid.

10. In general, decontamination of a rough surface will require the
use of a brush (e.g., a small soft brush or toothbrush).

11. Masking tape should be used to pick up dry powder contaminants.

12. Aerosols and chemicals that would produce gases should be avoided.

13. Sometimes a non-radiocactive carrier is useful.

14, Soft beta and alpha radiation emitters which cannot be removed

may be sealed in by painting with approval of the Radiation
Safety Officer. This technique is normally limited to areas
not subject to abrasion.

After each step of the decontamination procedure the contaminated
item should be dried and monitored. It should be remembered that
moisture can reduce the actual level of the radiation considerably
(in the case of alpha or beta emitters) and give a false impression
that the contamination has been removed.

Disposable plastic gloves should be worn throughout the decontamination
procedure,
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TABLE 10-1

EMERGENCY INFORMATION

Dr.JomivcyBam oSpMm) - -~+~~=rocccasas- 7381
* % fefterhowrg) - ----~==cocccon- 232-448

Dr.Edgor Berners (Bam. toSpm) - -------=----~-~ 7716
’ R SR % = = e o e 291-3559
nyir ffi
Bam toSpm
Radiation Safety Officer (Bob Zerr) - - - - - - - - -~ 5037
Environmental/Safety Specialist
(Mike McCouslin) - - = = - - -~ - - 5037
After hours:
IR R e o bl oyl i R B e 259-0611
PG IECN ~~<sn~vnssnssmen 616/683-2494
Compus Emergency Number - ---------===---==~ 6600

This number is open 24 hours o day and should be
called to arrange for an ambulance.

| Fire Department - = = = = = === ==~=== === - 6200
n . !!I |l|' _______________ R PN . 284‘7456

Memorial Hospital of South Bend is the designated
treatment center for radiation ingestion or injury
due to the "Poison Control Center” facilities located
there and the existence of a radioisotope treatment
progrem at the hospital

For injuries not involving rediation, the victim may
be token to the Student Health Center for emergency
treatment

Student Health Center - - = = = == === === == == - 7497 or 7567
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6.10 Personnel Training Procedures

Newly approved Responsible Investigators and laboratory
teaching assistants, supervisors, and users will receive
training in the form of on-the-job instruction, written in-
struction, and formal classroom instruction prior to actual
work in the Nuclear Engineering or Nuclear Structure Labor-
atories. Training will cover:

6. Principles and practices of radiation protection.

b. Radioactivity measurements and monitoring
techniques

c. Mathematics and calculations basic Lo the use and
measurement of radioactivity.

d. Biological effects of radiation.

This training will be performed by the Radiation Safety
Officer and the Responsible Investigators in charge of the
sources
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