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: INFORMATION FROM LTS
BETWEEN: --------------------

:
LICENSE FEE MANAGEMENT BRANCH, ARM PROGRAM CODE: 03510O AND : STATUS CODE: 2
REGIONAL LICENSING SECTIONS : FEE CATEGORY: EX 3E

: EXP. DATE: 19930831
: FEE COMMENTS: 170.11(A)(4)0 : DECOM FIN ASSUR REGD:
:::::::::::::::::::::::::T :::::::::::

LICENSE FEE TRANSMITTALO
A. REGION

1. APPLICATION ATTACHEDO APPLICANT / LICENSEE: NOTRE DAME, UNIVERSITY OF
RECEIVED DATE: 930730
DOCKET NO: 3019527
CONTROL NO. 395502O LICENSE NO.: 13-01983-16
ACTION TYPE: RENEWAL

** 'O A V -

CHECK NO.: ~~~~s~'~~

3. C MMENTSO ,

SIGNED /_.,(' '"^ N6fN

O B. LICENSE FEE MANAGEMENT BRAP ENTERED /__/)
1. FEE CATEGORY AND AMOUNT: __________,,____/_g g ________

O 2. CORRECT FEE PAID. APPLICATION MAY BE PROCESSED FOR:'AMENDMENT

:::::|::::::::
..... .......

9
u CENSEo .

3. OTHER
_______________,__________________

.................... ........

.::::::::$:maza::::::::::Dm

O

O RECEIVED

AUG 161993O
b uidhilll

O
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NE FORM 30 U.S. NUCLEAR REGULATORY COMMISSION APPF.OvfD RY OM8 NO 3150-0120
''SR , y n ExPiats 6 30 83',-

3e, m ,.a ej ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS INFOR- ,
MATON COLLECTION REQUEST.3 25 HOURS FORWARD COMMENTS
REGARDING BURDEN E STIM AT E TO THE INF ORM ATION AND
RECORDS MANAGEMENT BRANCH IMNB8 Th45 US NUCLEAR
REGULATORY COMMIS$10N WASHINGTON DC 20E65 AND TO THE

APPLICATION FOR MATERIAL LICENSE PAPERveaK REDUCTION eROaCT i3=mu OmCE OF MANAGE
MENT AND suDGET. WASHINGTON. DC 20003

INSTRUCTIONS; SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPld.\ TION. SEND TWO COPIES OF

THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

APPLICATION FOR DISTRIBUTIC"I OF EXEMPT PRODUCTS FILE APPUCATIONS WITH. IF YOU ARE LOCATED IN

DIVISION OF INDUSTRIAL AND MEDICAL NUCLEAR SAFETY ILLINOIS INDIANA. IOWA. MICHIGAN, MINNESOT A. MISSOURI. OHIO. OR
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS WISCONSIN, SEND APPLICATIONS TO
U S NUCLEAR REGULATORY COMMISSION
WASHINGTON DC 20566 MATERIALS LICENSING SECTION

U S. NUCLEAR REGULATORY COMMIS$lON. REGION lli
ALL OTHER FE4 SONS FILE APPUCATIONS AS FOLLOWS. 799 ROOSEVELT ROAD

GLEN ELLYN. IL 80137
IF YOUR ARE LOCATED IN '

ARKANSAS. COLORADO. 80AHO, KANSAS. LOUISIANA. MONTANA. NEBRASKA.
CONNECTICUT. DELAWARE. DISTRICT OF COLUMBIA. MAINE. MARYLDAND. NEW MEKlCO. NORTH DAKOTA. OKLAHOMA. SOUTH DAKOTA TEKAS. UTAH.
MASSACHUSETTS NEW HAMPSHIRE. NEW JER$f Y. NEW YORK. PENNSYLVANIA. OR WYOMING. SEND APPUCATIONS TO:
RHODE ISLAND. OR VERMONT. SEND APPLICATIONS TO

MATERIAL RADIATION PROTECTON SECTION
UCENSING ASSISTANT SECTION U S NUCLEAR REGULATORY COMMISSION REGION IV

| NUCLEAR MATERlALS SAFETY 8 RANCH 611 RYAN PLAZA DRIVE. SUITE 400
|

U S NUCLEAR REGULATORY COMMIS$f0N, R7 VN I ARUNGTON, TX 790l18064
r 45 ALLENDALE ROAD

KING OF PRUSSIA. PA 194r61415 Ad SKA. ARI2ONA. CAUFORNI A. HAWAll. NEVEDA. OREOON. WASHINGTON.
AN. U S. TERRITORIES AND POSSES $lONS IN THE PACIFIC, SEND APPUCATIONS

! ALABAM A. FLORIDA. OEORGIA. KENTUCF V. MISSISSIPPl. NORTH CAROUNA, **
I PUERTO RICO. SOUTH CAROLINA. TENNESSEE. VIR JINIA. VIRGIN ISLANDS, OF

WEST VIRGINIA, SEND APPUCATIONS TO- NUCLEAR MATERIALS SAFETY SECTION
U S. NUCLEAR REGULATORY r.OMMISSION. REGION V

NUCLEAR MATERIALS SAFETY SECTION 1460 MARIA LANE
U S NUC EAR REGULATORY COMMIS$10N REGION H WALNUT CREEK, CA 9469b d
101 MA4 TT A STREET, NW. SUITE 2900
ATLANTA GA 30323

PERSONS LOCATED IN AGREEMENT STATES SEND APPUCATIONS TO THE U S. NUCLE AR REGULATORY COMh11SSION ONLY IF THEY WISH TO POSSESS AND USE UCENSED
MATERIAL IN STATES SUBJECT TQ U.S. NUCLEAR REGULATORY COMMISSION JURISDICTIONS.

1 THib l$ AN AP' ' .*.AflON FOR (Check appmprare osm; 2. NAME AND MAluNG ADDRESS OF APPUCANT flachdes 2]p Codel

2 ^ *E* ''CENS' University of Notre Dame
s. AuENDMENT TO uCENSE NuustR Risk Management and Safety Department

13-01983-16_

C RENEWAL OF LICENSE NUM8ERL University of Notre Dame
Atre h , IN ^6556 i

3 ADDPESeES) WHERE UCENSED MATERIAL WILL BE USED OR POSSESSED. i

Biological Sciences Department |

Juniper Road, Galvin Life Science Building
University of Notre Dame Notre Dame, IN 46556

| TELEPHONE NUMBER4 NAME OF PERFON TO BE CONTACTED ABOUT THIS APouCATION

Robert M. Zerr (219) 631-5037
SUBMIT ITEMS S THR.sVGH 11 ON 8% a 11' PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPUCATION GUIDE

5 RADIOACTIVE MA'itRLAL
e Element and mass number. b chemral end.or physcal form. and c. menanum amount S PURPOSEls) FOR WHICH UCENSED MATERIAL WILL BE USED
mbch unli be _ -et any one tee

' $ $ TRAINING FOR INDIVfDUALS WORP.ING IN OR FREQUENTING RESTRICTRED ARE AST N NG N EXPE E

9 FACluTIFS ANO EOulPMENT 10. RADIATON SAFETY PROGRAM

k11. WASTE MANAGEMENT- 1 O OU
FEE CATEGORY | ENCLOSED e -0- |

13 CERTIFICAT9: (Must be comp;ned by apptcant? THE APPLICANT UNDERSTANOS THAT ALL STATEMENTS AND REPRESENTATONS MADE IN THIS APPUCATION ARE I

BINDING UPON THE APPUCANT,

THE APPUCANT AND ANY OFFICIAL ExfCUTtNG THIS CERTIFICATON ON BEHALF OF THE APPUCANT. NAMED IN ITEM 2. CERTIFY THAT THIS APPUCATON IS
PREPARED IN CON 50RM'TY WITH TITLE 10 CODE OF FEDERAL REGULATIONS PARTS 30,32, 33. 34 35. AND 40 AND THAT ALL INFORMATION CONTAINED HEHEIN.

'IS TRUE AND CORRECT TC THE BEST OF THEIR KNOWLEDGE AND BEUEF,

W A9N!NG 18 U S C SECTION 1001 ACT OF JUNE 25.1946, $2 STAT. 749 MAEES IT A CRIMINAL OFFICE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURfSDICTION

| Associate Vice President |DATESIGNATURE-CERTIFYINQ OFFICER _ - | TYPED' PRINTED NAME TITLE

T . / James J. Lyphout)( W -. . for Business Affairs

FOR NRC USE ONLY

E OF FEE E LOG F' EGORY COMMENTS

OM 14c L ~.E?EE'

e

[[' bo.g
W .

^ * ' " ' ' ,

RECEIVED# . L .--

"|vco" l'70,// La )W) ftn g 1gg
-M

T1 D T A hf YT i

ANUVAVM 111 I

NRC FORM 313 {3 921

MEE 345502 j
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July 29, 1993

1
1

U.S. Nuclear Regulatory Commission
Region III
Material Licensing Section !
799 Roosevelt Road i

Glen Ellyn, IL 60137 I
'

!

Gentlemen: I

1

Enclosed is an application for the renewal of our U.S. Nuclear I

Regulatory Commission Materials License Number 13-01983-16.

As provided in Section 170.11 (4), we believe the University is
exempt from payment of a license renewal fee.

Please let us know if we can further clarify any statement in
this document, or if we can be of assistance to you in any way.

,

Sincerely,

]--

f& '

James J. Lyphout
Associate Vice President

for Business Affairs

JJL:mcn
.

Enclosures

RECEIVED
JUL 3 01993

REGION III
COML Na. 395502t

_
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Item 5 -- Radioactive Material-

a. Cesium 137-
b. Sealed sources - custom ORNL Teletherapy Type Capsule
c. 4000 Curies - original - Current Activity 1963 curies
d. Ohio Nuclear, Inc. Model II Irradiator

Item 6 - Purposes for Which Licensed Material Will Be Used

The irradiator will be used for the irradiation of
biological and chemical samples. The terms " biological or
. chemical samples" do not include human beings, explosive
materials or food for human consumption. The irradiator
will be used in research and development as defined in
Section 30.4 (q) or 10 CFR 30.

Item 7 - Individual (s) Responsible for Radiation Safety Procram
and Their Trainina and Exnerience

Regulating the use of radioactive material and radiation
producing devices is the ultimate responsibility 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 of certain
responsibilities of this Committee shall be delegated to the
Radiation Safety Officer, who shall be qualified by training
and experience in radiation safety. University Faculty
Members wishing designation as Responsible Investigator and
permission to use the Cesium Irradiator must complete the
appropriate application (RCC Form 1) and submit it to the
Radiation Control Committee. The Radiation Control
Committee will rule on the qualifications.of the individual
to operate the Irradiator in a safe manner on the basis of
experience and training.

Listed on the following pages are the members of the
Radiation Control Committee and brief resumes of their
technical qualifications including training and experience.

e

_ _ _ . _ . _ . _ _ _ _ _ . _ _ . _ _ _ - . _ - - . _ - . _
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- NRC-313
Item 7
Page 2

i Individuals Responsible For Radiation Safety Program
| And Their Training And Experience
!
I

Radiation Control Committee

1. John Lucey, Ph.D., Associate Professor, Aerospace and
.

Mechanical Engineering, Committee Chairman.
l

2. Edgar Berners, Ph.D., Associate Faculty Fellow, Physics
i Department

3. Roger Bretthauer, Ph.D., Professor, Chemistry Department

4. Emerson Funk, Ph.D., Professor, Physics Department

! 5. Richard Hilliard, Director, Research Compliance, Advanced
Studies, ex-officio

!

6. Charles Kulpa, Jr., Ph.D., Associate Professor, Biological
Sciences Department

7. James Lyphout, Associate'Vice President for Business
Affairs, ex-officio

J
l

8. Andy Welding, Health Physicist, Risk Management and Safety
Department, ex-officio

l

9. Howard Saz, Ph . D .' , Professor, Biological Sciences Department !

10. Edward Ulicny, Staff Professional Specialist, Radiation
Research Laboratory

11. Robert Zerr, Radiation Safety Officer and Director, Risk
Management and Safety, ex-officio

.

Com0L :t. 3 9 55 0 2
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1>h.D./ Nuclear Enn. fromllaino: John f.oce? Degreo/ Area:
i

Institute of Technnionv
TitJe. annoc: ate Prorensor University. Hans.~

.

Departrnent A'.ronnacc/rfech. 1:n n .

| Trainino
!

|

Type Ubere Date(s) Duration Formal On the Job'

,

Trained of Training of Training Y or N Y or N

a) Principle cud PTCcticc0 Mass. Institutc
of Radiation Protecdon. of Technology 1960-1965 5 years Y Y

'

b) RtGcactivity occ:nrc- : tass . Institutc
cent. mcr.itoring of Technology 1960-1965 5 yearc Y Y

technique: cad
instrmrients. -

c)IdatheEttics and ccict-
!ctJon; basic to the uc0 tlass. Institutt

end acrt:recent cf of Technology 1960-1965 5 years Y Y

rc(!cact171ty.

') E!Olegical effcci.: cf tia s s . Instituto;

i rtdia:!cn. of Technology 1960-1965 5 years Y Y

|

|

E*'Derfenc9 |

|

D7 product. ccurce Chcaical and/or kle2 Amount Vhere Durction of Dates of !

! snd/cr peciti Physi 0el form (mci ct Eg) hperience Dperience Dperienca
nuc!ccr g;rwet Geined

13 Scaled 15 mci tiotre Dame 21 years. 1966-1987 fCn

239Pu PuDe (Scaled) Notre Dame 21 years 1966-1987

! Wrurni Uranium 110 ., 4188 Kg tiotre Dame 21 years 1966-1987

|
~

l

| -._.

Type of un for radioactivo material-
_RA ig a qp_l v e ma t e r ial used in fivclear EnjQnoer tun 1.aborator t en ford

'
} .esi us a ti.or_a.L au.rro e e s.. . _

'

'

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

. . _ .

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

|

|

i

| |

| |
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TPAINI!!G EXPFRIENCE INFORMATION FOR IllDIVIEUAIS RESIONSIBLE FOR
,

RADIATION SAFF11Y ITtOGTW1 - UNIVERSITY OF NOI'RE DVIE
[

Hame: _._ Edgar _A._HeIners D' gree / Area: ph.n_- ?;uclone phyafrcall

Title: Associate Faculty Fellow University: bnivornii y nf wismnmin

Department: __Ehysics

Training |

Type Where Date(s) Duration Formal On the Job
Trained of Traininct of Traininct Y or N Y or N

a) Principle and Practices ,

of Radiation Protection
U. Wisc. 1953-1955 2 yrs. N Y

b) Padioactivity
measurement, montioring
technigaes and
instruments.

U. Wisc. 1953-1957 4 yrs. Y Y

c) Mathematics and
calculations basic
to the use and
measurement ofi

radioactivity.
! U. Wisc. 1953-1955 2 y.rn- V V

| d) Biological effects
of radiation. |l

|
,

!

Experience i

Byproduct, source Gemical Max. Amount Where Duration Dates of
and/or special and/or (nci or Kg) Experience of Experience
nuclear material Physical Form Gained Experience

6
Ra Sealed Source 1.0 nCi U. Wisc. 1 vr. 1995-1956

1 198
i Au Sealed Source 1.0 nCi Arconne Tab 1 vr_ 1967-1961

Pu Scaled Source 1000 nC1 Notre Dame 25 vrn. 1968-1947 I

,

( Accelerators U. Wisc 4 vrn. 1957-1997

f

| Accelerators Notrn namn i M vrn 1969 1043._._
|

Type of use for Radioactive Material:

Calibration of detwenrn

Neutron flux measurmontn

-. p.

ComLE 395502
'
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RADI AT10 L'AFEl'Y PROGRAM - UNIVERSITY 1F NUIRE DAME

.

Name: noger Bretthauer Degree / Area: Ph.D,/ Biochemistry from
~

;

Tiue: P ro f e <:so r University: Michigan state univernity ;|

|

Departinent. Chemistry
'

Training

Type Where Date(s) Duration Formal On the Job
Trained of Training of Training Y or N Y or N

a) Principle and Prcctices
111 higan St te 1958-61 On the Job N Y

of Rediation Protection. U. of Wisconsin '1962-64 6 years

o ity m
Michigan State 1958-61 6 years N Y

ment, monitodng U. of Wisconsin 1962-64iechniques, and
instrument .

ema and h -
lauen: basic to the u:a Michigan State 1958-61 6 years tl Y

U. of Wisconsin 1962-64Pad mes'a cment of
P0iliC2cti7ity.

d) Bio 1cgicci effects of>

Mation, flichigan State 3958-61 6 years N Y

U. of Wisconsin 1962-64
-

Egperience

Byprcouct :murce Chemical end/or Maz. Amount Uhere Duration of Dates of
and/or special Physical form (mci or Eg) hperience Dperience Dperience
nuclear cateriel Gained

3
11 Sodium Ibrohydrit e 500 mci tiotre Dame 29 years 1964-93

1~4 " " "
C Organic Cpds. 10 mci

" '" "
P (sugars, amino 20 mci

#' S " " "
acids, & 10 mci

33 " " "
P nucleotides) 20 mci

.

Type of use for radioactivo material:
T ra_qy r s for in v(rro and in v i vo me t pholle _ ;; t ud I es .

~

|

l
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RADI ATION CEETY PROGRAM - UNIVERSITY GOOTRE DAME
)

*

Experimental |'

Ph.D./ Nuclear Phynica IT0nlggg. Emernon Funk D0gTCO/AT08:
'

Univerrtty of tiichinan
Title.- Proren,or University:

PHYSICS
| Departslent-

;

Training !
!

Type Whefe Date(s) Dttration Formal On the job

Traine(1 of Training _ of Training Y or N Y cr N

a) Principle end Prteticc3 University of 19,54-58 2 years Y Y |

|OT Radiation Protecton. tlichigan .

, '
1

t)) E2dicactivity mac- University of 1954-58 2 years Y Y

CW, modc% Michir,an;

l techniqu23. Cnd
j inxum:nt:. ;

c) E!athecatic and calcu- University of 1954-58 2 ycars Y Y

I
! lttions tt^ic to the tr3 Michigan

,

and aes:=ecantcf
i

radicactivit7
l

d) 8!G103icci eTT3ct cf University of 1958,61 1 year Y Y
,,

ra'leton. tiotre Damo

;
'

E.m. rien--

E7predet, scurce Chemical end/cr Lla2. Amctet Uhero Duration of Dates of

end/or spedel Physical form (mCl or Eg) E;:perience E perience Experience

ntxlear r::Merial Gained'
_ _ . , , ,

3/ Sealed 5 mci Notre Dame 35 years 1958 _ 93
Co ;

"" "

C Scaled 3 mC1
" " "

137C3 Sealed 10 mci
" " "

Ac Scaled 12 mci41

" " "244
Cn Scaled 1 mci

Plur, manv nuci tden (= 25) in rarc-carth terl 'n Z='5 7- 71 ruch an 146Pm, 146Eu,

173Lu, 182Ta l a oxide, metal, .iauld fornn ( ,ow-Level 10-100 pci)

Type of un for radioactivo material:
i

)
~'

flut.l e a r_Syect roscopLand resea r ch in nuclear gbysics, decay scheme studies
_

i

and detector calibrat ions. ,_
__

C0mL E. 3 9 55 0 2



_ _ _ _ _ __

i n.a a 4 4 4 4 4 4V d n a s t) Un a 4 4. . . . - .

RADI ADN SAFETY PROGRAM - UNIVERS OF NOTRE DAME
v.

Ph.D. Entomolony from
Name: Richard A. lii111ard Degree / Area:-

Texas A & M University
Title: Director, Research Comolictnco University:

Department Graduate School
Research Division

Training

Type Where ' Date(s) D11 ration Formal On the Job

Trained of Training of Training Y or N Y or N

a) Principle and Practices
of Radiation Protection. TAMU 1974-1977 3 years Y Y

b) Radioactivity measure-
ment, monitoring
techniques, and TAMU 1974-1977 3 years Y Y

instruments,

c) Mathematics and calcu-
lations t>asic to the use
and measurement of TAMU 1974-1977 3 years Y Y

radioactivity,

d) Biological effects of
radiation. TAMU 1974-1977 3 years Y Y

E.jperience

Byproduct, source Chemical and/or Max. Amount Vhere Duration of Dates of
'

and/or special Physical form (mci or Kg) Experience Experience Experience

Gainednuclear material
.

3 Amino Acids 20 mc4 TAMU 9 years 1974-1983
14C, 11

,

35S Amino Acids 10 mci UND 3 years 1984-14Ro

.--

Type of use for radioactive material: RECEIVED _
In viro and in vitro labelline of nroteinn. g g g jggn

RISK MANAGEMERT~
AND-SAMTW

_ _ - _ _ _ _ _ .
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O n.

thin . hticrobiolos.v froin
,
'

) Narno: charlen Kuipa Dogroe/ Area:
Uniw rsity of Michigan

- Tjtje; Assnctate Profesnor Unjycrgjty:
|

Department- ni.oloatent science.

Training

Type Where Date(s) Dtiration Formal On the Job
,

l Trained of Training of Training Y or M Y or N

a) Principle and Practic University of 1966-71 5 years N Y

of Radiction Protection. Michigan

b) Radccctivity m00.Tarc- University of

i cent. conitcring flichigan 1966-71 5 years N Y

.

tc0hniqu29, cad N111, Be thea d a ,

instruments. MD 1971-72 1 yearI

c) Mathematic: and ccict> University of 1966-71 5 years N Y

lationS Dmic to the USO Michigan
and caccu ecent of NIH,Bethesda, 1971-72 1 year

mjictrJvity. MD

J d) DiO10; icd effect3 0f N1:1, Bethesda 1971-72 1 year Y Y

re'lia'icn. ItD

EZDeri?nce

Byproduct,0curce Chemical and/or flax.Acount Uhcre Duration of Dates of

and/or Opcciel Phy !cc1 Ecra (CCi or Eg) Experienc0 Experience Experienca

n xlecr ree'edot Gainedj
311 Clycerol, galacto ic 20 mci Notre Dame 21 years 1972-93

1972'93" "
I

C Carbohydenten 5 mci

P Nucleotiden 15 mC1 12 1gg1_9 L
"

32 y n ,m

125 lodinated 5 mci 17 years 1976 ?3."
I

Antibodien

Type of uco for radioactivo rnatorial:
_ _ . _ _ .

$

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

--m ,

CONEL :C. 395502
9
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* Item 7 Page 8

. .

tiame: James J. Lvphgut

Title: Associate Vice President for Business Affaig
Dc-Officio Member

Experience: Member of Radiation Control Ccmnittee since July 1984

|

.

.

I

I

_
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|- C3
. Mucicar Med. Teclutology

. . Education -_ff0tn
| Andrew C. tJeldinn Degree //voa: Indiana UniversityJjame:

UniverSily: __ Purdue Universitv
Titte: Health Phvsic19t

Rick Manarement and Safet)DepartJn9ntf

Training

Where Date(s) Dttration Formal On the Job

Trained of Training _ of Trainirlg_ Y or N Y or NType
Y N

a) Principle end Practices Indiana Univ. 1983, 1984 1 year

of Radiation Protection. ?!edical Center
Y N

b)Radioact!7itymee ure- Indiana Univ. 1983, 1984 1 year

ment, monitorin3 Medical Center
2 weeks N Y

1986 ,technigt;ec, and tievada Test- Sit
instruments, Oak Ridge Labs 1986 5 weeks Y N

__

e

Y N

c) Mathematics and calcu- Indiana Univ. 1983, 1934 1 year

lations bo:ic to tho use Medical Center
and measurement of
radioact!vity. Oak Ridge Laba 1986 5 weeks Y ti

Y N

Indiana Univ. 1983, 1984 1 year

d) Biological effects of Medical Center
I radiation. Oak Ridge Labs 1986 5 weeks Y N

i h the indiana

Mun the job experience and training in all of the above areas w tState Board of llealth, Radiological llealth Section, January 1985 to June1988.
|

FAperience

i

B7 product, cource Chemicciand/or Max, Amount 9/here Duration of Dates of

end/or special Physicol form (mci or Kg) Experience f.xperience Experience

Gained
8/83 - 8/84nuclear 'neterici

"Tc Ihdiothannaca2tica' 30.0 mci I . U .11. C . 1 year
"""

0.3 mC1"123 "
1 ", "0.1 mci131, | " "
7 ""

2.0 mci"1 "T1 ""
5.0 mci"111 "

In ""
5.0 mci"07 "Ca ""

30.'0 mC1"^133
Xe

140.0 mC1 Notre Dame .5 years 7/88 7/93
Scaled

_

Cs

!

Type of use for radi3 active material: _

_p_lannentic Muclear tiedi cine
C.il th rat ion e t l'o rt abl e Survey fle tern ,_

;

/

i ll'i PV Cl I t'H of I H i 'l O l10'l and rad [at(0t1 p rO d u c [Ilt'.. m}trIl l ne Wh i. t e
_

JAMS t ril_t I tHl _ [Illel 18H11.1985 - 1988.
_,

wi th II id lol or.l cal lleal th Sect ion .

EEL 395502
- - .
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Ph.D./Microb ogy . { romlloward Sar. D0 gree / Mea:3

.

testern ReserveProfessor Unjycr3|ty;9.-

..g tgg p,t I;tological Sciences

.

inir.g

Type Where Date(s) Duration Formal On the Job

TreJned of Training of Training _ Y or N Y or N

rincipio end Practica: Western Reserve 1948-52 4 years Y Y

' Radiction Protectfon. University

Western Reserve 1948-52 ' 4 years Y Y
lent, m .U F v,*' e-

cq University
x.hnJquac. Elld
1rtrument;.

[alhematic and ccicu- Western Reserve 1948-52 4 years Y Y

nions bric to the U 0 U"I""#SI'Ynd mesurement cf
2dicactivity.

~r*~~icM etreets of Western Reser' e 1948-52 4 years Y Y

'on'i University"

*rienc9

reduct,cource Chemical and/or Mar. Amount Where Duration of Dates of

l/or specici Physical form (mci or Eg) hperience Experience Experience

: lear meterir1 Gnined

41 Organic Comoounds 25 mci Sheffic1d 1: 1 year 1952.

la NEMOS BIc$ESo$Uc 20 mci L. S. U. 6 years 1953-59
C

P Potassium Phosphate 15 mci John llopkios 9 years 1959-68

P Phosphate Labelled Notre Dame 24 1969 93,-years
,

ATP

pe of tise for radioactivo material:

_
g hichem i c a l utudies of_ metabotinm and orr.anic synthenin of varloon

m y.ounds. >to d e o f d r u g_,a g t 1 it,,st,ud ( e s . __ _ _ . , , _ , , , , _ _ _ _ _9 . . . . _ . . , _ , .

_ . . - . _ __ . _ . _ _ _ . . . _ _ _ _ - _ _ . . _ . _ . _ _ _ _

. - . . _ .. . . ._ . .4__ - . . . . . . . . - - . . .
. _ . _ , _ . _ _ _ ___.

.

' '' ' '' '

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _
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*^*
flame: Edward Ulicny Degree / Area- from*

D"4" 8"" U"iver81tYTitje: scarf Professional specialist IJniversity-
.

Radiatien ResearchDepart,,r;)ent:
Laboratory

Train 53

T7po Where Date(s) Duration Formal On the Job
Trained of Traininn of Training _ Y or N Y or N

c) Principle cad Practice: Carnegie-Mellon 1/59-7/76- 1 year ~ N Y

cf Pcdiction Prcicction. Notre Dame 7/76 1 year

b) Rtdicectivity actsure- carnegie-Mellon 1/59-7/76 1 year t1 Y

tcent, monite-iOO tiotre Dame 7/76-10/86 1 year

techniquec, and
in:tru2antc.

c) &thenc::c: cnd col,.u- Carnegie-Mellor 1/59-7/76 1 year tl Y

12'icn3 bec!c to the t.ta N tre Dame 7/76-10/86 1 year
end E m m tcf
radicactitty,

c. cf Carnegie-Mellor 1/59-7/76 1 year N Y

) tiotre Dame 7/76-10/06 1 year""~

E;;Dorienco

37produ:t, nn:rco Chemical and/or Max. Amount Vhere Duration of Datec of
end/cr p0citi Pbpical Ecrm OnC1 or Eg) E::perienec Dperience hperience
nucten ac* oriel Gained

ce Scaled 30,000 Ci .:a rne r,ie- 28 vears 1/59-1987
Mellon

VandeGraff Notre Dama 34 years 1959 "1993

Accelerators

.

.

Type of uso for radioactivo material:
Irvadlat ton of chemica1 nystems.

r .

)
. - . - . ____ _ . _ _ _ _

_ , _

* E O W 'M.M S W_e M4@G M gg - g e g e.g M g, _

--W

h4* # '*N4 ee,h w eme M e
-- - $imme m ,

eededuB8E

COEL ::'. 3 9 5 5 0 2
_ _ _ . . .



O n.s./BO-ucleonir."
} lame; Degree / Area: fromn bert zerr

Purduc university
. Title: Dircctor Urtiversi@

Ilealth & SafetyDepy:rg;t. Environ.
I
:

Training )
l

Typa Where Date(s) Duration Formal On the Job
l

Trained of Training of Trainina Y or M Y or N
a) Pnneipio enJ Prc.ctice: Purdue 1975-77 2 years ~ Y Y

of Endic:1cn Protaxilon. Brookhaven 1977 3 months Y Y ,

1

Mac'1 Lab
|

b) Red!ccctivity me~;ure- Purdue 1975-77. 2 years Y Y

cent, ccaite:ing Brookhaven 1977 3 months Y Y |
'

techn! ques, cad Nat'l Lab
ir. r m r at;.

|
c) L'Eihematic: cd calcu- Purdue 1975-77 2 years Y Y

1ction; bcsic to the tre Brookhaven 1977 3 months Y Y |

cnd c a ecenter Nat'.1 Lab
reccactivity.

d) Eic!cgicci ef!2tts cf Purduo 1975-77 2 years Y Y

J redEtion. Brookhaven 1977 3 months Y Y

Nat'l Inb
.

Qcori?nce

Byproduct.cource Chemical andict Ma2. Amount Uhere Duration of Dates of
end/or :pecial Physien! Ecre (mC1cr Kg) Dperience Experience Experience
nucleer mnferiet Goined

131 I Na1 10 mci Franklin Col 6 months 1975.

Cr HaCrof. 10 mCL Purdue 1 year 1976 |51

137 Cs Scaled 100 mci Notre Dam 16 years -1977-1991
311 IITO 0.1 mci Motre Dame .'1(; y e a r s 1977-1993^ !

C Toluene 0.1 mci Notre Dame 16 years 1977-1993'
i

l

Type of uso for radioactivo material:
Animal t racer studies and calibration of liquid nelntlllation and

_ portatyle survav meters. .

'
,

)
'

_ _ . . _ _ . _ . .__ . ,

;. _ . . . . _ . _ _ _ _ . . _ . . . _ _ . . . _ . _ _ . . . . . . _ .

- . . . . - _ . _ _ . . . _ . ._. .___ _ _ _ _ ._..._ _. __ _. -- -
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Item 8 - Trainina Provided To Users
.

A Radiation Safety Training Course is offered three times a
year to users of the Cesium Irradiator and users of other
sealed and non-sealed radioactive materials. An outline of
the training program, including topics that are covered and
the time spent on each topic is provided below. The
Radiation Safety Officer or the Health Physicist will be the !

course instructor.

Time Spent

I. Introduction - Organizational Structure 10 min.
Radiation Safety

II. Basic Fundamentals of Radiation 20 min.

A. Atomic Structure and Particles
B. Radioactivity and Types of Radiation
C. Interaction With Matter
D. Radioactive Decay

III. Units of Radiation Measurements, Biological 15 min.
Effects of Radiation and Radiation Exposure
Limits

Videotape: " Radiation Bioeffects" Produced 35 min.
by FDA - Center for Devices and Radiological
Health - 1983.

IV. Principles of Radiation Film Badges and 15 min. |

Detection Instruments

Hands-on Use of G.M. Counter - Lab Practical 20 min.

V. Basic Principles of' Radiation Protection 20 min.

a. Reducing External Radiation Exposure
b. Reducing Internal Radiation Exposure

I
c. Personnel Protection Rules
d. Laboratory Facilities

| e. Emergency Procedures
i f. Decontamination Procedures

Videotapes:
Part I Introduction to Radiation Safety 16 min. |

Part II Safe Laboratory Techniques 16 min.
Part III Emergency Procedures 11 min.

Produced by Indiana University, Environmental
Health and Safety Department, 1983

|

| Com :::. 3 9 55 0 2
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Ds- v

VI. Take Home Exam - Attached with answers. 120 min.*

Passing score 60%. Individuals not passing
will receive additional instruction from
Radiation Safety Officer in areas determined
deficient.

VII. Users of the Cesium Irradiator will also 30 min.
receive on-the-job training by the Radiation
Safety Officer or Health Physicist. This
training will include:

1. Discussion of mechanical principles of
operation for the unit and the built-in
safety features.

2. Discussion of the area radiation monitor,
its detection capabilities and alarm
indications.

3. Observation of the unit being operated by
trainer.

4. Actual operation of the unit by trainee.

5. Discussion of measures to follow if over-
exposure to radiation occurs or is suspected.

Records documenting the training of each individual will be
maintained in the Risk Management and Safety Department.

.

__- _ _ _ _ _ . . _ _ - - - - . _ - - - - . _ _
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Problem Set for 1993 Radiological Health Training Course

Participant Dept.

Responsible Investigator

| Problems for Part II - Atomic Structure and Radiation
i

81. A tritiated (3H) water sample contains 6.9 x 10 dpm. How
many millicuries and how many microcuries are there?

|

|
[

i

|

|

|

|

2. A Carbon 14 labeled protein contains 1.09 mci. How many
disintegrations / min, disintegrations /sec and bequerels are there?

|
|

CONE .~. 3 9 5 5 0 2
. _
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323. A P source with an initial activity of 625 uCi has decayed two hal f'-
lives (28.6 days). What activity remains?

\

|

4. An Iodine 125 source was assayed on Jan. 4 as 8.5 mci. How much activity
125remains on Feb. 22? (49 days) (t1/2 of I is 60.2 days).

|

|

|

|

I

!5. Your lab receives 500 uCi of 32P in a lead container. You survey t h e
container with a G.M. survey meter and obtain a reading of 20.0 mR/hr.

32P from the lead container and place it behind a 1/4"You remove the,

piece of Plexiglass. Taking the G.M. meter, you obtain a reading of 0.2
mR/hr. What type (s) of radiation were you detecting outside the lead
container?

i

!

What type (s) of radiation were you detecting through the Plexiglass?

|

1

(
!

A______ _ _ _ _ - . - . . - .- _ - - - ~, . . .
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Section III Problems

6. Excessive radiation to the eye can produce .

7. Irradiation of the skin can cause the loss of hair by destruction of
.

8. A Physics Department student employee receives a whole body exposure of
1.05 rads of thermal neutron radiation when he accidentally walks into
a target room of the VandeGraaff accelerator. His equivalent exposure
is rems.

9. Did the above employee exceed his monthly exposure limit?
His quarterly exposure limit?
His annual exposure limit?

10. The recommended Maximum Permissible Dose to the fetus is .

11. Indicate which tissues are more resistant (R) or more Sensitive (S) to
radiation than other tissues.

Nervous System Blood forming Tissue

Gonadal " Tissue" Eye

Bone Skin

Muscle G. I. " Tissue"

12. The thyroid is considered the organ when using
radiciodine because iodine readily accumulates in the thyroid than any
other tissue.

13. The largest man-made source of genetically significant radiation exposure
to the population today is (circle one)

(a) medical and dental x-rays
(b) nuclear power
(c) fallout
(d) cosmic radiation

CMIR E. 3 9 55 0 2
. . .

. ..
- - -
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Problem Set for Section IV

14. Calculate the exposure rate (mR/hr) from Iodine 125 for the following:

a. 5.0 mci of 125I at 50 cm; at 1.0 meter,

b. 7.5 mci of 12 5I at 10 cm; at 50 cm.

15. A Biology student swallowed some tritiated water and six hours 1 a t e r
submitted a urine sample for analysis. The urine sample's observed count
rate was determined to be 4800 epm. 100 ul of a tritiated water standard
(activity 1 uCi/ml) is added to the urine sample and then recounted. A
count rate of 75,000 cpm was observed. Background was determined to be
50 cpm. Determine the counting efficiency and the activity of the
sample.
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16. In general, end window GM counters are best used for the detection of

a. alpha particles
b. weak beta particles
c. energetic beta particles
d. gamma rays

17. The efficiency of a GM counter for detecting gammas is approximately
per cent.

18. The best method for detecting tritium on a lab bench is to use a

thin window GM survey metera.
b. " Cutie Pie"
c. air monitor
d. " Juno"

wipe test and a liquid scintillation countere.

Which type of dosimeter would be used in a radionuclide laboratory that19.
3uses only H and 14 C.

a. film badge
b. pocket dosimeter

finger badgec.

d. none of the above

CONTROL IC. 395502
- - - - - - - ---
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Problem Set for Part V.

20. The radiation level in front of a radionuclide fume hood is measured with
a survey meter and reads 3.0 mR/hr. How long can a person work in front
of the hood and not exceed a total dose of 10 mR '?

How much total dose will be received if the person spends only 20 minutes
in front of the hood?

21. 15 mR/hr (Iy) is measured at 0.5 meters from a gamma radiation source.
What is the I at 2-meters from the source?2

5120 mR/hr is measured at 0.4 meters from a Cr source. What is the I 2
at 10 cm from the source?

|

|

I
1

22. If the exposure rate at the surface of a 10 mci 32P source is 60 mR/hr,
what would be the exposure. rate at the surface after three half-lives
have past? (t1/2 for 32P is 14.3 days)

l

|
l

How many half-lives would need to pass before the exposure rate is less
,

than 2 mR/hr? |

|

23. Which type of radiation is easily shielded but presents the greatest
radiation hazard when internally deposited in the body?

a. x-rays
b. neutrons
c. betas
d. alphas



|
|' '

O O.

24. The following procedure would not be acceptable after a radiation-

incident involving a spill:
,

|

| a. notify the Radiation Safety Officer
| b, clean the spill from the area of highest concentration toward the
! area of lowest concentration
'

flush the floor with water and let it run into the sanitary sewerc.

d. inform others in the lab that a spill had occurred
e. after cleaning check for contamination with a wipe test

25. Exposure to internal radiation may be controlled by concurrent
application of all of the following techniques except:

a. washing hands after working with radioisotopes
! b. prohibiting mouthpipating of radioisotopes

c. shielding of radioisotopes
d. prohibiting storage of food or drink in radioisotope refrigerators

|

| 26. If the exposure rate at the surface of a radiation source exceeds
| shielding must be used to reduce personnel,

!

exposure levels. |

Course critique: If you have any comments or suggestions concerning the
.

course material, instructor, training manual or homework, please indicate l
below.

|
1

)

i
|

Return Problem Set to: Risk Management and Safety Department
122 Campus Security Builoing
CAMPUS

DEADLINE FOR RETURNING EXAMS: FRIDAY, July 2, 1993

COML E. " 9 5 5 0 2
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RADIATEN SURVEY MNR IHACTICAL
1

1. Can you detect the tritium source with the end-wirrlw G.M. Counter? |,

'
1

If yes, what reading (mR/hr) do you obtain? I
|

2. Can you detect the Technetium 99 source with the survey meter? j

If yes, what reading (mR/hr) do you obtain with the end-windw cap on?

With the end-wind s cap off?

3. Determine the radiation level (mR/hr) one inch from the top of the Cesium
,

1137 cm .. mR/hr
i,

Determine the radiation levels with the follwing items placed between the
1

source and survey meter probe. ;

'
i

; Paper rR/hr |
Aluminum rR/hr I

'

Lead mR/hr

Which material blocks out the most radiation?
l
1

|

|
4. Does the lantern mantle contain radioactive material?

'

:

If yes, what radiation level (mR/hr) did you obtain at the surface of the
source

with the end-windw cap on?

with the end-windw cap off?

i

What type (s) of radiation do you think are present.,

alpha's4

beta's
gamma's

,
; neutron's

5. Which plate contains radioactive raterial?

What was the Radiation reading at the surface of the plate? mR/hr

If this plate was being stored in a radioisotope laboratory, would it
require shielding to abe placed arourd it?

(Does the radiation level exceed 5.0 rR/hr)

) 6. Determine the radiation level (mR/hr) from top of wrist watch nR/hr.

4
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1993 - RADIOIOGICAL SAFT?IY TRAINING COURSE -- PROBIEM SFJP ANSWERS-

8 8
1. 6.9 X 10 d m = 0.31 nCi 6.9 x 10 dom = 310.8 uCi

9 6
2.22 x 10 dpjp L 22 x 10 g g

nci uCi

9 d m = 2.42 x 109 dpm2. 1.09 nC1 x 2.22 x 10
nCi

7 71.09 nCi X 3.7 x 10 dps = 4.03 x 10 dps
mai

'

7 7
1 bq = 1 dps therefore 1.09 nci x 3.7 x 10 kg = 4.03 x 10 bq

nci

3. 625 uCi - after 1 half - life - 625 = 312.5 uCi
2

- after 2 half - lives - 317.5 = 156.25 uCi N
2

8.5 nCi e .693 (49) = 8.5 nCi e .566 = 8.5 nci (.567) = 4.8 nCi4.
60

5. Deta's & Bremsstrahlung Radiation Deta Radiation Only

6. Cataracts (clouding of the lens)

7. Hair follicles

8. 1.05 rads x 5 = 5.25 rems

9. Yes, Yes, Yes
|

10. 0.5 rem / gestation period

,

11. R S
i

S S |

R R
R S

12. Critical or Target

13. a
I

14. a. 1000 mR/R (0.7) 5.0 nCi= 1.4mR/hr 1000 mR/R (0.7) 5.0 nCi= 0. 35mR/hr
(50cm) 2 (100cm)2

b. 1000 mB/R (0.7) 7.5 nC_i= 52.5 mR/hr 1000 mR/R (0.7) 7.5 nCi= 2.1 mR/hr
(10cm)2 (50cm)2

75.000 com - 4800 cm = 702,000 gs ' 4800 com - 50 com = 6.7 x 10-315,
cpntuCi/1 uCi/ml x 0.1 ml uCi 712,000

16. c. 17, 1% 18. e.

005a :U.395502
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311 and 14 )
.

C19. d. (No dosimeter can efficiently detect the weak beta's from

20. 10.Q_mR = 3.33 hr. 4.0 mR x 20 min. = 1.00 mR
60 min4.0 mIyhr

21, 18.5 mR/hr (0.5m12 = .938 mR/hr 15.0 mR/hrJ 40 cm1 2 = 320 mR/hr
(2m)2 (10cm)2

22. 60 mR/hr e .693 (42.9) = 60 mR/hr (.125) = 7.5 mR/hr & 5 T 1/2's
i 14.3

l

23. d.

(b. is an acceptable method to keep your exposure as low as24. c.

reasonably achievable).

25. c.

| 26. 5.0 mR/hr
i

!

!

!

!
1
,

|
|

|

|

|
|

!

I

f
- - - - .- . . _ _

.
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LAB PRACI'ICAL-

i

1. tio - BKG Reading 0.02 mR/hr

with end-window cap on - 0.02 to 0.03 mIyhr2. Yes -

- with end-window cap off - 0.2 to 0.5 mR/hr

3. 0.2 to 0.3 mR/hr 1.5

paper in between - 0.2 to 0.3 mR/hr 1.5

0.18 to 0.2 mR/hr 1.0 * Jrad best shield.altmtinum in between -

lead in between - 0.08 to 0.09 mIVhr 0.5

4. Yes - with end-window cap on - 0.2 to 0.5 mR/hr ;
!

- with end-window cap off - 0.7 to 0.8 mR/hr

'Ihe end-window cap blocks out Deta's, therefore, with higher readings with
cap off than with cap on indicates you are detecting both.

Deta's and Gamma's
i

5. Orange Plate
[

- 1.5 to 3.0 mR/hr

- tio shielding required.

6. With cap-off - 1.7 to 2.5 mR/hr

|
r

r

00tlIR0L |0 3 9 55 () 2
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Item 9 - Facilities and Equipment j
-

4
,

t 1

1 The irradiator is located in Room 008c, first level,
basement floor of the Galvin Life Science Center (see
attached building floor plan). Room 008c was built
specifically for the use and storage of this irradiator.
The room walls are 12 inches of concrete with dirt outside.

the south and west walls and floor. Approximately 18 inches !;

of dirt cover the ceiling. The adjacent room, 008r was
designed for use of an x-ray machine but is presently used

,
to house a scanning election microscope.

4

Room 008 is a micronomy laboratory and is routinely used by
; 1 to 3 individuals daily.

The door to the irradiator room (008c) is always locked.
; Individuals approved by the Radiation Control Committee can
'

obtain keys to this door from an Irradiator Safety Officer,
the Radiation Safety officer, the Health Physicist, or the'

manager of the Department of Biological Sciences. A key to4

unlock the irradiator itself is obtainable through an
Irradiator Safety Officer, the Radiation Safety Officer or
the Health Physicist.

1

? !

i

1

I.

|
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Item 10 - Radiation Safety Procram

The radiation safety program is under the supervision of the
University Radiation Control Committee whose members are

,

i appointed by the President of the University for two-year
terms. The Committee meets quarterly and more frequently,
if necessary, to conduct the affairs of the radiation
protection program. A majority of the Committee constitutes
a quorum and is empowered to act for the Committee.

I. Organizations for Radiation Control
i

| A Chart of Organization (Attachment 1) establishes the
| relationship among the different groups that compose the
| radiation safety program for the Biological Sciences

| Department Cesium 137 irradiator. Regulating the use of
the Cesium 137 irradiator shall be the ultimate'

responsibility of the Radiation Control Committee.
Administration of certain responsibilities of this

| Committee shall be delegated, as outlined in subsequent
sections of these regulations, to the Radiation Safety
Officer and Health Physicist, who shall be qualified by
training and experience in radiation safety and members

,

of the Risk Management and Safety Department. Also,'

certain functions and responsibilities shall be delegatedi

I to the Irradiator Safety officers and to Responsible
Investigators.

A. The Radiation Control Committee

This Committee shall be appointed by the President of
the University. It shall consist of at least 8
members, to include representatives from the
Administration, the Office of Risk Management and
safety and from each of the major areas employing
radioactive materials or radiation devices.

The duties of the Radiation Control Committee are:

1. To establish regulations pertaining to the use of
radioactive material and radiation-producing
devices at the University.

2. To review and act on applications of individuals
j who wish to become Responsible Investigators.

3. To define the conditions and requirements for the
safe use of the Cesium 137 irradiator.

4. To receive the reports of the Radiation Sa' ty
Officer and to consider additional regulat ins in
accordance with his recommendations.

5. To assure the maintenance of adequate records I
concerning exposure of personnel.

l
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6. To review reports of noncompliance with these*

regulations and to take such action as may be
necessary to assure the provisions of these
regulations are being met.

7. To serve as the University's sole liaison with the

'

Nuclear Regulatory Commission in matters of
licensing and radiological control.

| 8. To annually review and approve or disapprove

| applications from Responsible Investigators for
; continued use of the Cesium 137 irradiator. This
I continued use application form is enclosed

(Attachment 2).
9. To maintain written records of all Committee

| meetings, actions, recommendations and decisions.
|

The Chairmad of the Radiation Control Committee, the
Radiation Safety Officer or their duty authorized

i representatives, are authorized to act for the
| Committee between meetings. Actions taken will be
! reported to the Committee for review at appropriate
! intervals.

B. Radiation Safety Officet
!

The Radiation Safety Officer shall be approved by the
Committee and shall be a person who has training in
radiological health. The responsibilities of the
Radiation Safety Officer and his authorized
representatives are:
1. To maintain radiation exposures at the lowest

feasible level by the supervision or operation of
a n effective and appropriate radiation safety

j program.

| 2. To provide a training course in radiological l
safety to new users of the Cesium 137 irradiator, l

3. To assure that personnel monitoring devices are
used and records are kept of the results of such

.
monitoring.

! 4. To investigate each case of excessive or abnormal
exposure to determine the cause and take steps to
prevent its recurrence.

5. To perform leak tests on the most accessible
surfaces of the source housing every six months
and maintain records of such tests.

6. To perform inspections every six months of the
irradiator facility checking the operation of the
irradiator and the associated safety equipment.

.
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Item 10, Page 3*

I

C. Irradiator Safety Officers

Up to three Responsible Investigators from the |
Biological Sciences and other University Departments '

may be designated Irradiator Safety Officers. These
individuals may be designated by the Radiation Control
Committee after agreement with the Chairman of the
Biological Sciences Department. Currently there are
two Irradiator Safety Officers from the BioJogical
Sciences Department. The' duties of the Irradiator ,

Safety Officers are: 1

1. To maintain keys to the door of.the irradiator |
room and keys to unlock the irradiator and to |
ensure that only authorized persons (Responsible i
Investigators) are allowed use of these keys.

2. To ensure that all Responsible Investigators and ;
'

users who request use of the irradiator have
obtained personnel monitoring devices.

3. To periodically check the irradiator to make sure |

the facilities are secure and all safety equipment !

is working properly. |
|

D. Responsible Investicators i

I
Faculty members of the University of Notre Dame who
make application to the Radiation Control Committee and
provide evidence of training and experience with -

'

radioactive material or radiation-producing devices
shall be designated Responsible Investigators. The i

responsibilities of Responsible Investigators are: |

|
'

1. To comply with all applicable regulations for the
safe use of the Cesium 137 irradiator.

2. To ensure that all. users of the irradiator working
under their supervision comply with all applicable
regulations.

3. To instruct users of the operational procedures of ;

the Cesium 137 irradiator and of the emergency i

procedures in the event of an accident.
4. To keep the Radiation Safety Officer informed of

changes in the operational schedule of the
irradiator.

5. To advise all female radiation users of child-
bearing age orally and in written form of the

,

increased risks of prenatal radiation exposure. !

New female users shall be so advised before !
beginning work with the irradiator. |

|

E. Users
I

No person shall use the Cesium 137 irradiator who has
not been appropriately trained in the sa'fe use of this |

irradiator. |
,

COELE 3 W 0 2 |
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Item 10, Pg. 4*

Each person at the University who uses this irradiator
has a responsibility to:
1. Wear the recommended personnel monitoring devices,

film badges or pocket dosimeters.
2. Keep his/her exposure at the lowest feasible

value.
3. Be aware of and work in accordance with NRC and i

University regulations concerning the safe use of I
the irradiator. |

4. Report immediately to the Radiation Safety Officer I
or Irradiator Safety Officer of the details of an I
overexposure accident or mechanical malfunction in |
the irradiator. I

F. Application for Acoroval as a Responsible Investicator ,

I
All individuals wishing designation as Responsible '

Investigator in the use of the Biological Sciences |
Department Cesium 137 irradiator must submit the '

appropriate form (Attachment 3) directly to the 1
Radiation Safety Officer. The application forms may be
obtained from the Risk Management and Safety Office. |
The Radiation Control Committee will rule on the '

qualifications of the individual to operate the !
irradiator in a safe manner on the basis of previous !

experience and training. A written letter indicating
disapproval or approval will be returned to the
investigator by the. Committee.

]
The Chairman of the Radiation Control Committee, after
it is ascertained that the applicant is fully qualified
and upon the recommendation of the Radiation Safety
Officer, may grant temporary approval to use the
irradiator p,ending official actio'n by the Radiation
Control Committee at the next regular meeting.

|

|

I

|
|

.
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l Item 10, Pg. 5* '

II. NRC and University Regulations Governing the Use of the
Cesium 137 Irradiator.

10.1 A. Personnel Monitorina Eauioment

All individuals entering the irradiator facility are
required to wear a film badge. Film badges used are
described below:

Supplier: Tech / Ops Landauer, Inc.

| Type: G1 - Whole Body Badge
| Frequency of change: Monthly

10.2 B. Radiation Detection Instruments

The Radiation Safety Officer has available at all times a
calibrated, operable survey meter that can measure up to one

| roentgen per hour for surveys to evaluate the extent of
| radiation hazards that may be present.
|

l All survey meters will be calibrated by the Radiation Safety
officer and a Safety Specialist from the Risk Management and
Safety Department. Calibration of survey meters shall be
performed with radionuclide sources such that:
1. The source activities are traceable within 5% accuracy to

the U.S. National Bureau of' Standards (NBS) Calibrations.,

| 2. The frequency shall be at least annually and after
servicing.

3. Two readings shall be taken on each scale separated by at
least 50% of the scale.,

'

4. The exposure rate measured by the meter does not differ
from the true exposure rate by more than 20% of full
scale.

5. The records of calibration will be maintained for a
minimum of 2 years by the Radiation Safety Officer.

6. The Certificate of Calibration of radiation levels at
specific distances provided by the manufacturer, the,

| inverse square law and the Cesium 137 constant will be
| used to determine exposure rates for specific calibration

points.i

7. If the exposure measured by the instrument differs by
greater than 10% from the true exposure rate, then the
survey instrument will be adjusted. If the instrument
cannot be adjusted and the reading falls within 20% of
the true exposure rate, then a calibration chart or graph
will be prepared and attached to the instrument.

1
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Item 10, Pg. 6*

The sources to be used in calibrating the survey meter
are:
- 1.46 uCi of Cesium 137
Serial Number S-2007
Eberline Instrument Corp.-Manufacturer

- 100 mci of Cesium 137
Serial Number 10014
J.L. Shepherd Company-Manufacturer

10.3 C. Leak Testina

Tests to determine if there is any leakage from the
sealed sources in the irradiator will be p.erformed at 6-
month intervals. Whatman filter papers will be used by
the Radiation Safety Officer to smear the closest
accessible areas to the sealed sources.

Smears will be measured for radioactivity using a'Wm. B.
Johnson Scaler, Model LS SA, Single Channel Analyzer,
with a NaI probe. The detector will be' calibrated using
the 1.46 uCi Cesium 137 source described above. The
formula used to convert measurement date to microcuries
is:

4 microcuriesCPM of Smear = DPM x 4.505 x 10 =

Efficiency of' Detector

10.4 D. Operating and Emeraency Procedures

1. Operatina Procedures

At least two individuals.are required for operation of
the irradiator. One must be a Responsible Investigator.
These individuals must obtain the following material
before proceeding to the irradiator facility:

a. Keys to the door of the irradiator ' room and to the
lock on the irradiator from an Irradiator Safety
Officer.

b. A radiation survey meter from an Irradiator
Safety Officer if they do not have their own.

c. Radiation film badges from the Biological Sciences
Stockroom if they do not have their own.

- _ - .. . _ _ _ _ . -. _ _. _ - _ _ . . . _
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Item 10, Pg. 7*

Once inside the irradiator room, the procedures of
operation are as foJ1ows:
1. Turn on the switch for the red warning light,which is

located outside the irradiator room door and then
check to see that it is on, not burned out.

2. Place material into the irradiator chamber at appro-
priate place on grid. Note Coordinates.

3. Unlock padlock on left side of the irradiator sliding
top.

4. Slide top over irradiator chamber.
5. Insert rotating handle into holes on exposed cylinder

surface.
6. Lift finger latch on right of cylinder.
7. Hold rotating handle down firmly and rotate entire

cylinder 180 clockwise. Window to source is now
open to the chamber.

8. While the cylinder is being rotated, the second
person, with a survey meter, should be observing the
radiation levels at the top of the irradiator. In
the open position, a radiation level of approximately
7.5 mR/hr should be observed at the line between the
sliding top and the stationary top.

9. If irradiation time is short, stand behind the yellow
line marked on the floor of the irradiator room and
wait until irradiation is complete.

10. If irradiation time is long (greater than 15
minutes), leave the room, lock the doo'r and wait
until irradiation is complete.

11. At the end of irradiation, rotate handle 180
counterclockwise.

12. The second person should be observing the radiation
levels at the top of the irradiator to ensure the
levels return to those observed with the irradiator
in the closed position approximately 0.02 mr/hr.

13. If the observed radiation levels do not return to
closed position radiation levels, leave the room,
lock the door and contact an Irradiator Safety |
Officer. (See the posted Emergency Procedures.)

14. If radiati'on levels return to closed position
levels, drop finger-laten into slot and remove
rotating handle.

15. Pull sliding top back completely.
16. Lock top in place with padlock.
17. Record date, names of both individuals using the

irradiator, material irradiated and time of
irradiation in the Cesium 137 Irradiator Log Book.

18. Turn off red warning light switch and lock the |

Irradiator room door as you leave. |
19. Return keys and survey meter to the Irradiator Safety i

Officer you obtained them from. Also, inform the |
Irradiator Safety Officer if the warning light is I

burned out or if any other irregularities in the )
operation of the source or facilities were noticed. j

|

0*
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1
2. Emeraency Procedures ,

l

If any of the foIlowing situations exist:
1

ia. The irradiator cylinder remains in the open position,
will not close, or

b. You think you have been accidentally exposed to radia-
tion, or ,

c. Abnormal radiation levels around the irradiator are |
detected, personnel should !

- immediately leave the irradiator room |
- lock the door and
- contact one of the individuals listed below:

Robert Zerr
Campus Security Bldg. 631-5037
or home phone number 674-4154

Andrew Welding'
Campus Security Bldg. 631-5037
or home phone number 272-0450 ;

Kenyon Tweedell
351 Galvin Life Science Center 631-6624
or home phone number 232-4589

Howard Saz
215 Galvin Life Science Center 631-5543
or home phone number 272-8045

John Lucey
371 Fitzpatrick Hall of Engineering 631-7381
or home phone number 232-4481

24 Hour Emergency Number 631-5555

NOTE:
Responding individuals are required to survey the area
outside the irradiator room door.with a survey meter to
determine whether further restriction of the area is
necessary. If the radiation level exceeds 2.0
milliroentgens per hour outside the irradiator room door,
measures must be taken to ensure no one enters the
irradiation room. These include:

- Posting the door "No Admittance"
- Inform all Irradiator Safety Officers not to release

Irradiator keys to Responsible Investigators
- Have the lock on irradiator room door changed to

further restrict access.
3
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Item 11 j

1

|

.

10.5 E. Plans for Installation and Special Repairs |

Any repair work involving removal of shielding or access to
the licensed material will be done only by persons specifi-
cally licensed by the NRC for such work.

Item 11

11.1 Waste Manaaement

When disposal of the irradiator is deemed necessary, the
unit will be transferred to a licensee specifically
authorized to accept it. Authorized recipients may be a
commercial firm licensed by the NRC or an Agreement State,
to accept radioactive waste from other persons or another
specific licensee authorized to possess the material.

11.2 Transportation

Any transportation of the irradiator will be done'in
accordance with 10 CFR 71, " Packaging and Transportation
of Radioactive Material." If any section of Part 71 cannot
be met, a request will be made for a one-time shipment in
accordance with 10 CFR 71.7 and 10 CFR 71.41 (c).

I

l

1
!

|
|

l

|

|
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Attachment 1

Radiation Safety Program
Chart of organization j
Cesium 137 Irradiator4

.

l

|
|

|

President, University of Notre Dame

Radiation Control Committee Irradiator Safety Officers

Risk Management & Safdty Responsible Investigators
Radiation S'afety Officer
Health Physicist

Users

|

;

|
|

I

I

|
.
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.

Application for Continued Use of the Biology Department
Cesiuri 137 Irradia_tm

)

|

fName: Date:

Your authorization as a Responsible Investigator to use the
Biological Sciences Department Cesium 137 Irradiator expires ;

!
1

1. Do yor, wish to renew your authorization to use the Cesium 137
I rrar'i a tor?

Yes No
1

'

2. Please list individuals under your supervision who may use the
gamma irradiator in your presence during the course of the
year. !

I

l

!
!

:

1

1

3. Briefly state below any significant changes that are
anticipated in the use of the Cesium 137 Irradiator.

!
1

1

I
,

i

i

The undersigned agrees to comply with all University and Nuclear i

Regulatory Commission Regulations concerning this gamma irradiator
and arsumes responsibility for ascertaining that employees,
students and associates working under his/her direction shall
comply with these regulations.

Signed: Date:

CONIC.C. 395502
'
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l
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1

flPPLICllIl0N F011 IIPPil0Ullt flS Il llESPONSIBLE INVESTIGflT011'

IN 111E USE OF Tile BIOLOGIClit SCIENCES DEPHilIMENT CESIUM 137 tilflflulflT0H
,

1

|

| 1. Name. Department: |

|

Oflice: Lab: Telephone:

' 2. Type of Training:

.,

Type iDhere Trained Duration of Formal On the Job

Training'

(a) Principles and
Practices of Ilodlotion

Y N Y NProtection

(b) fladioactive measure-
ment, monitoring
techniques, and
instruments Y N Y N

(c) Mothematics and col-
culations basic to the
use and measurement

Y N Y Nof radioactivity.
,

(d) Diological etlects of
Y N Y Nradiation.

3. Formal Courses:
(List all courses pertaining to radioisotopes, otomic and nuclear
structure, radiochemistry, radiobiology, etc.)

|-

Title of Course IUhere Trained Duration ,

!

(a) |

_

I
(c)-

(d)
{ !

-. _ - - . .. . .
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fittochment 3, pg. 2

4. Enperience: (Rctual use of radionuclides or radiation-producing
,

'

machines)

:

!

Hodionuclide MOHimum flmount (mCl) IUhere EHperience Duration

gained
i

-

.

i

l Type of use:
!

.

I

5. Statement of intended application (s) of the Cesium 137 Irradiator: Give
full eHplanation of use(s). Use reverse if necessary.

| i

1

;

|

|

|

|

|

CONTROL I:03 9 55 0 2 |
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Attachment 3, pg. 3*

.

i

E. Statement of Agreement:

|

The below-named individual signifies that he/she has read and is
willing to abide by the University of Notre Dame regulations
governing the use of the Biological Sciences Department Cesium
137 Irradiator. 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 failure to conform with said
regulations. He/she further assumes responsibility for
ascertaining that employees, students and associates working ,

'

under his direction shall comply with the regulations of the
University of Notre Dame governing the use of the Cesium 137
Irradiator.

1

!

Signed Date |

|

Approval shall be for'a period of no more than one year. The
expiration date shall be .

Approximately 30 days prior to expiration, current Responsible
Investigators shall be notified by the Risk Management and Safety
Department,

l
,

:
,

4
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