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July 29, 1993

U.S. Nuclear Regulatory Commission
Region III

Material Licensing Section

799 Roosevelt Road

Glen Ellyn, IL 60137

Gentlemen:

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

™ ~

= /." 4 ;‘\
| /‘{l VAl y }" \’/%'/4'{r—» 1
/7 { / g
James J. Lyphout
Associate Vice President
for Business Affairs

JIJL:mcn

Enclosures

RECEIVED
JUL 30 1993
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Individuals Responsible For Radiation Safety Program
| And Their Training And Experience
Radiation Control Committee

1. John Lucey, Ph.Df, Associate Professor, Aerospace and
Mechanical Engineering, Committee Chairman.

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

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

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

PONTRL 5. 395502



Jonn Lacev

Hamne:

Title

Nisoe Late Proleasor

Capartment: soerospace/tech. Fog,

Degree/Area:

University: 11453

l’h.D./,ucle:\r Eng.,

fromn

Institute of Technnlogpy

Training
Type Vhere Date(s) Duration | Formal | On the Job
Trained of Traininz | of Training [ Yorll | YorN
a) Principle cad Proctices {Mass, Institutd
of Badiatica Proicciion. |of Technology | 1960-1965 5 years Y Y
b) Radicacuvity Qocsure- [Mass, Institutd
©eat, weniteriag of Technology | 1960-1945 5 years b4 : 4
tecaaiquas, ~nd
tnsimiacnis .
¢) liathealss and ecleu-
Jetons tasic (o 1he o2 |Mass. Institute
end mescureceatcl of Technology | 1960~19€5 ¢ years { Y
recicasiTity.
V) Einlcgical effeci: ef Mass. Instituto
rediation, of Techrology | 1960-196% 5 years ¥ x
E:;"‘g‘:.r‘_oncﬂ
Dyproduct, soures aomical and/or | Rox. Amouat Vhere Duretion of Dates of
gnd/er special Phyrisal Form (mCier ¥g) | Experiencs | DBxperience Experience |
nuclear mrgerol Gained |
b3l e, Sealed 15 mci | Notre Dame| 21 vears j 1966-1987
¢39py PuBe (Sealed) Notre Dame | 21 years | 1966-1987
uaruzal Urganium 10, 4188 Kg Notre Dame 21 years 1966~-1987
Type of uc> for radicactive material
o _Radipactive matectal used in Muclear Eogineering Labaratories for ol

) __educational _purpoces.

o —— —— - —— i i i S 8 0, St



TRAINING EXPERIENCE INFORMATION FOR INDIVIDUALS RESPONSIBLE FOR
RADIATTON SAFEIY PROGRAM - UNIVERSITY OF NOTRE DAME

Name: __ Edgar D. Berners

Degree/Area: Ph.D.- Nuclear Phycfrom

Universily: _liniversity of Wisconsin

' Title: Associate Faculty Fellow
| Department: __ Physics o
Training
Type wWhere Date(s) Duration Formal ©On the Job
Trained | of Training |of Training| Y or N| Y or N
a) Principle and Practi
of Radiation Protectio )
! U, Wisc., 1953-1955 2 VyIs. N X
| b) Radioactivity iml
i measurament, montior
techniques and
‘ instruments. ) :
U. Wisc, 1953-1957 4 yrs. Y Y
¢) Mathematics and
calculations basic
| to the use and
| measurement. of
| radicactivity.
| U, Wisc, 1953-1955 2 VXS Y '
| d) Biological effects
i of radiation.
i |
| Experience
| Byproduct, source | Chemical Max. Amount | Where Duration Dates of
and/or special and/or (mCi or Kg) | Experience | of Experience
nuclear material Physical Form Gained | Experience
-
26Ra Sealed Source | 1.0 nCi U, Wisc, 1 yvr, 1955-1956
\
| 198Au Sealed Source | 1.0 mCi Argonne 1l yr. 1962=1963 .
Pu Sealed Source | 1000 mCa Notre Dame 25 vrs. 1968-1993
Accelerators U, Wisc 4 yra. 1953=1957
Accelerators Notre Dame ). .£3 yrs 1968=1993

Type of use for Radiocactive Material:

— . Calibration of detectors

Neutron flux measurements

"
s

CONTROL

395

502



!(I\UIA'I'IOSM'M ¥ PROUKAM - UNthKSl'l'Y"}‘ NUIKE DAML

Name: Regger Bretthavner Dogree/Area: Ph.D,/Biochemistry {rom
Tille: Professor University: Micl.lip;m State Univernity
Depamnent Chemistry
Training
Type Where Date(s) Duration | Formal |On the Job
Trainsd of Training | of Training | YorN | YorN
a)g%ﬂﬁogngmcm Michigan State| 1958-61 On the Job N ¥
- ‘10, of Wisconsig ‘1962-64 6 years
U)gﬁ?aéggzﬂm Michigan State| 1958-61 6 years N ¥
- b U. of Wisconsiy 1962-64
t2cnniques, and '
instrugents. [
b B ematl
V>Igzt§nsba;ic§§&?\§; Michigan Statei 1958-61 6 vears M Y
and meesurement of U, of Wisconsi 1962-64
redicacyvity. ’
4) Biolegical eifects of
radistion o Michigan Stncat 1958-61 6 vears N 4
: U. of Wisconsit 1962-64
Liperience
Byproduct, source | Chemical end/or | Rlax. Amount Vhere Duraucn of Dates of
and/or special Phyeical Form (mCior Eg) | Experience | Ezxperience Experience
nuslear nisterisl Gaiped
i Sodium Brohydride 500 mCi Notre Dame| 29 vears 1964-91
"1“ " " " "
- C Orpanic Cpds. 10 mCi
j[ . "
1 (sugars, amino 20 mCi b "
-’)S acids, & 10 mCi " " "
33p nucleotides) 20 mCi y . s

Type of use {or radioactive material:

Tracers for in vitpe and in vive netsbpellec studigs.




(RETARTS

raDIATION SVETT PROGRALI - UNIVERSITY @JOTRE DAME

Experimental

Name: ___Emerson Funk Degree/Area: Ph.D./Nuclear Phvsics  feamy
TIUC’ Profeanor Unjvers‘lty Ul.iVEl’.‘?lt‘/ of H;\"H“",‘,(]l\
Department. Thysics
Training
Type Where Date(s) Duration | Formal |On the job
Trained of Training | of Training | Yori | YorN
u)PrUu;p&acndPrnz;oa: University of 1954-58 2 years Y ¥
of Radiation Proiecton. | y; hipan ‘
MMC‘"—C“"‘.‘Y REZUre= | ynivorsity of 1954-58 1 years i ¥
£.ent, moaiienng Michigen
teshniquzs, cad
instruments.
¢) tiathenatics am! QU 1o iversity of 1954-58 2 years ¥ Y
letions besic O WB U2 | i yqaan
and peeszenment cf
redicesuvity,
O)Bﬂfpgﬁélcfﬁﬂuch University of 1958-61 1 year ¥ it
ARAGNER. Notre Dame
Escarienc?
Byprodust, scurce | Chemical ced/er | IHaz, Amount Vhero Duration of Dates of
end/or spesicl Physical Form (mCior ¥g) | Expericnce | Experience Experience
nuclear motesial ‘ Grined S
>’ ¢o Sealed 5 mCi Notre Dame 35 years | 1958 .- 93
e Sealed 3 mCi ! = "
137¢4 Sealed 10 mCi - ! -
dulae Sealed 12 mCi " " -
Py
“em Sealed 1 mCH y ! "
Plus manv nucliides (= 25) In rhre-oarth repipn 2257-71 elch as 146Pm, 146Eu,
B
173Lu, 1827Ta th oxide, metal, {lauld form: (Low-Level 101100 puCt)

Type of us» for radioactive material:

pectroscopy ani research (n nuclear physies, decay schene Studles

___Nuclear

___@and detector callbrattans. == . o .

(R 5. 8955092
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P.M,‘xIA.N SAFETY PROGRAM - UNIVERS OF NOTRE DAME

Degree

11y {Vor

Formal | On the [oD
of Training |

Principle and Practices
[ Radiation Protecion

) Radivactivity measure
ment, momioring
techniques, and

{nstruments

) Mathematics A
lations basi
and measuram
radioactivity

al effe

Experience

Gained

RECEIVED

M AN GG

RISK MANAGEMENT
AND SAFETY




F!'.D. /Microbiologv

Name: ___Charles Kulpa cpree/Area: from
Title: Assnriate Profesior UniVC‘fSity: University of Michlpan
Dcpartmcnt Niolopical Scicncod
Training
Type Where Date(s) Duration | Formal | On the Job
Trained of Training | of Training | YorN | Yorl
a) Principle and Prectces
; 3 1966-71 5 years N  §
of Redintion Protection, | University of X
Michigan
b) Radicecvity measure- | University of
@ment, moniteMa3 Michigan 1966~71 5 years N ¥
techniques, end N1H,Bethesda,
instruments. MD 1971-72 1 year
¢) Mathemaiics and calew-| University of 1966-171 5 years N ¥
lations basic to the uce | Michigan
and poosurenont of MNiH,Bethesda, 1971-72 1 year
radicesuvity. MD
d) Biclczical effects of N1il, Bethesda 1971-72 1 year N Y
redigtion. D
caperienes
Bypredust, couree | Chemicol and/or | llax. Amount Vhere Duration of Dates of
agnd/nr spacial Physical Form (mCior Eg) | Caperience | Liperience Lxperienca
nuclesr meteriol Geined
I GClycerol,galactope 20 mCHi Notre Dame 21 years | 1972-93
e Carbohydrates 5 mCi - & 197293
3p Nucleotides 15 mCi " 12 vsaras | 1981-93
Antibodien

Typa of uce for radioactive material:

l(oi?ch]l

experlnents:incorporation inte celluler maberlals.

e — o — o~ > ———— A ——— ———. . A ——8, " ———
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. ‘ Item 7 Page 8

Name: James J. Lyphout
Title: Associate Vice President for Business Affairs

Ex-Officio Member

Experience:

Member of Radiation Control Committee since July 1984



bvs b by n L aldle W

‘ ’ duclear Med. Technology

Hame: _dndrey G, Welding Degree/Area; A, Education {rom
Indiana University
Title: Health Physicigt University: Purdue University

D@partm:,nt; Riask Management and Safely

Trainiag
Typ? Where Date(s) Duration | Formal |On the Job
Trained of Training | of Training YyorN| YorN

a) Principle ond Practices | Lndiana Univ. | 1983, 1984 1 year Y N
of Rediation Proecuon. Medical Center
b) Radioacti7ity meesure- {ndiana Univ. b 1983, 1984 1 year ¥ N

meal, monitering Medical Center

1 (11'pn
:ii.m‘é?:m&nd Nevada Test Sitle 1986 2 weeks N Y
' Oalk Ridge Labs . 1986 5 weeks | N

¢) Mat atize and caleu-

} Mintham and <al Indiana Univ. 1983, 19384 1 year b N

|stions besic to the use

and mezsurement of Medical Center

HECInasuIIY. Dak Ridze Labs 1986 5 weeks ¥ N
4) Bictogical effects of Indiana Univ. 1985, LYB4 1l year ¥ N

rodiation. Medical Center
Dak Ridge lLabs 1986 5 weeks Y M

Ton the job experience and training in all OF Lne above areas with the Lndiana
Srate Board of Health, Radiolugizal llealth Section, January 1985 to June 1988,

Experience

Bysroduct, sourca Chemical and/or | ldaz. Amount Vhere puration of Dates of
and/or cpecial Physical [org (raCior Kg) | Experience Experience Fiperience
x_x_\qxglear matzrisl Gained

e diomamacaicical 0.0 mct | T.UM.C 1 year [B/83 - 8/84

1_3[ X " 0.3 lnCi " " "

l.}L [’ l " 0.1 mCi " " "

0T " 2 0 mCi " " "

Hl{n > 5.0 mCL ! " "

')Tca " 5.0 mCi " " "
-_Ij}xe " 30 .0 mci " " "
7
+ Cs Sealed 140,0 mCL Motre Dame| 5 years 7/88 -~ 7/93

Type of use for radizactive material:

_Diagpestic e loare Medigine

Calibration of Iurtable Survey Sletaers
- -'.‘.._—‘—‘.-‘ v PE————

s i ———

PR

PR

tgstration sl inwrwc(ivn of i;“l“pvj amd rad

(AR fation producing machine whille

with Radiotoeival Health Seetion, SMI, A min e
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' fame S i Degrea/Arca: from
. Title: Staff Professional Specialist University: Duquesne University
Depajtg)qut ?adiatien Research
Laboratory
Troma
Typo Where Date(s) Duration | Formal |On the Job
Traincd of Training | _of Training | Yor Il | ¥orll
a) Principle end Piraclices [Carnegie-Mellon 1/59-7/76 1 year N Y
cf Pedietion Proiction. [Notre Dawme 1/76 1 year
b) Bedicectivity megsurc- (Carnegle~Mellon| 1/59-7776 1 year N Y
ent, monitcring Notre Dame 7/76-10/86 1 year
t2chaiques, end
Lostrunents,
e o 4 e
¢)Hahencucs cad @lviclo, hogia-Mellod 1/59-7/76 | 1 year N Y
Ho08 bt W BB YR Lioiie B 7/76-10/86| 1 year
end mossurementef | oorC DARe ' pt
radicactiTity.
q) giclogical effaets ¢
);\$ahﬁm . 5 cf Carnegie-Melloy 1/59-7/76 1l year N X
) I Notre Dame 7/16-10/86 1 year
gIperience
Byproduct, sourcs | Chetucal and/or | Max. Amount Vhere Duration of Dates of
end/cr soecicl Physical Form (mClor Kg) | Experience | Experience Experienca
n_‘uzcéw nanrisl Gained
Mellon
Total
VandeGraff - Mot ra Damo 34 years 1959 =»1993

Accelerators

Type of use for radioactive matenial:

_Irvadiation of chemical systems,

——

}.__.-. — A
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JArea: M-S: /D.ucleonlca

Robert Ze
Hame: 05 winkh Degree from
.Titie Director UniVOr'i‘it‘/' Purdue University
D&plrﬁntﬁt Environ, Health & Safety
Traain?
Type Waere Date(s) Duration | Formal |Oa the Job
Trained of Training | of Training | Yorll | YorN
a) Frinciole ead Procyces | Purdue 1975~77 2 years Y Y
of Radizzicn Prowction. | Brookhaven 1977 3 months Y Y
Nac'l Lab
b) Rad!cactivity messure- | Purdue 1975-77. 2 years Y ¥
Laat, coaltcring Brookhaven 1977 3 months k¢ Y
techaiques, ead Nat'l Lab
jzsiruncat.
¢) Meilbeaoatics cad calcwy-| Purdue 1975~77 2 years Y Y
letzns desic o the yse | Brookhaven 1977 3 months Y ¥
end peacurexment cf Nat'l Lab
redicasuviry.
d) gislogict] effectg of Purdue 1975-77 2 years Y Y
jradietan, Brookhaven 1977 3 months Y Y
Mat'l Lab
gaperianes
Byproduct, soures | Chemucal and/or Max. Amount Uhere Duration of Dates of
end/or spocial Physical Form (mCicrKg) | Experience | Experience Expericnce
nucless matorisl Geined
ek Nal 10 mc1___ Franklin Coll. 6 months 1975
SlCr NaCr0, 10 mCt Purdue 1 vear 1976
137¢q Sealed 100 mCi Notre Dame l6_vears |-1977-
3y HTO 0.1 mCi Notre Dame 16 years 19771993
14
c Toluene 0.1 mCi Notre Dame 16 vears 1977-1993

Type of us2 for radioactive material:
Animal tracer gtudies and calibratton of liguld seintillation and

ortable survey meters. ]

e —— o




Item 8 - Training 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 radiocactive materials. An outline of
the training program, including topics that are covered and
the time spent on cach 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
I11. Basic Fundamentals of Radiation 20 min,

A. Atomic Structure and Particles

B. Radioactivity and Types of Radiation
C. Interaction With Matter

D. Radiocactive Decay

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

Videotape: "Radiation Bioceffects" 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.

Reducing External Radiation Exposure
Reducing Internal Radiation Exposure
Personnel Protection Rules
Laboratory Facilities

Emergency Procedures

Decontamination Procedures

RO QO oo

Videotapes:
Part I Introduction to Radiation Safety 16 min.
Part 11 Safe Laboratory Techniques 16 min.
Part III Emergency Procedures 11 min.
Produced by Indiana University, Environmental
Health and Safety Department, 1983

(NRIL:. 895502
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Problem Set for 1993 Radiological Health Training Course

Participant Dept.

Responsible Investigator

Problems for Part II - Atomic Structure and Radiation

1. A tritiated (3H) water sample contains 6.9 x 108 dpm. How
many millicuries and how many microcuries are there?

2. A Carbon 14 labeled protein contains 1.09 mCi., How many

disintegrations/min, disintegrations/sec and bequerels are there?



3. A 3?p source with an initial activity of 625 uCi has decayed two half-
lives (28.6 days). What activity remains?

4. An Iodine 125 source was assayed on Jan. 4 as 8.5 mCi, How much activity
remains on Feb. 22? (49 days) (tl1/2 of 1251 is 60.2 days) .

5. Your lab receives 500 uCi of 2P 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.
You remove the 2P from the lead container and place it behind a 1/4"

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?

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












Problem Set for Part V.

20, The radiation level in front of a radicnuclide 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 7

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

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

20 mR/hr is measured at 0.4 meters from a 5ler source. What is the Iy
at 10 cm from the source?

% )
(%]

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 2P is 14.3 days)

How many half-lives would need to pass before the exposure rate is less
than 2 mR/hr?

55
L

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

a. X-rays
b. neutrons
2 betas
d. alphas




24.

25.

26.

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 liighest concentration toward the
area of lowest concentration

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

d. inform others in the lab that a spill had occurred

e. after cleaning check for contamination with a wipe test

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

washing hands after working with radioisotopes

prohibiting mouthpipeting of radioisotopes

shielding of radioisotopes

prohibiting storage of food or drink in radioisotope refrigerators

aguow

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
below.

Return Problem Set to: Risk Management and Safety Department

122 Campus Security Builuing
CAMPUS

DEADLINE FOR RETURNING EXAMS: FRIDAY, July 2, 1993
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RADTATTON SURVEY METER PRACTICAL
. Can you detect the tritium source with the end-window G.M. Counter?

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

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

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

With the end-window cap off?

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

Determine the radiation levels with the following items placed between the

source and survey meter probe.

Paper mR/hr
Aluminum mR/hr
Lead mR/hr

Which material blocks out the most radiation?

. Does the lantern mantle contain radicact’ve material?

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

with the end-window cap on? ___

with the end-window cap off?

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

alpha's
beta's
gamma's
neutron's

Which plate contains radicactive material?

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

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

(Does the radiation level exceed 5.0 mR/hr)

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



1.

10,

11

12.

13s

14.

16.

1993 -~ RADIOLOGICAL SAFEIY

g,gj_;_gsgm = 0,31 nCi 6.9 X 199%;;;1_ = 310.8 uCi
2.22 x 107 dpm 2.22 x 10”dpm
mCi ucCi

1.09 mCi x 2.22 x 102 dpm = 2.42 x 109 dpm
mCi

1.00 mci x 3.7 x 107 dps = 4.03 x 107 dps
mCi :

1 bg = 1 dps therefore 1.09 nCi X 3.7 X 107bq = 4.03 x 107 bg
mCi

625 uCi - after 1 half - life - 625 = 312.5 uCi

2
- after 2 half - lives - 317.5 = 156.25 uCi
2 \
8.5 mCi e-.693 (49) = 8.5 mCi e ~+966 = 8.5 mCi (.567) = 4.8 mCi
60
Beta's & Bremsstrahlung Radiation Beta Radiation Only

Cataracts (clouding of the lens)
Hair follicles

1.05 rads x 5 = 5.25 rems

Yes, Yes, Yes

0.5 rem/gestation period

5

S

D
\

5

o e v QG e

Critical or Target

a

a. 1000 mR/R_(0.7) 5.0 mCi= 1.4mR/hr 1000 mR/R_(0.7) 5.0 mCi= 0 35mR/hr
(SO(:m)g (100cm)

b. 1000 mR/R _(0.7) 7.5 mCi= 52.5 mR/hr 1000 mR/R (0.7) 5.5 mCi= 2.1 mR/hr
(10cm) 2 (50cm)

75,000 cpm - 4800 cpm = 702,000 ggn 4800 cpm = 50 cpm = 6.7 X 1073

1 uCi/ml x 0.1 ml ucCi 712,000 cpm/uCi

c. 17, 1% 18, 2.

(NK . 8 93= 02



19.

20.

22.

23,

24,

26.

d. (No dosimeter can efficiently detect the weak beta's from 34 ana 4¢)

10.0 mR_ = 3.33 hr. 4.0 MR _ % 20 min, = 1,00 mR

4.0 mR/hr 60 min

18.5 mR/hr (0.5m)¢ = .938 mR/hr 15.0 mR/hr (40 an)? = 320 mR/hr
(2m) 2 (10cm) 2

60 mR/hr e~ ,692 (42.9) = 60 mR/hr (.125) = 7.5 mR/hr & 5T 1/2's
3

o N (b. is an acceptable method to keep your exposure as low as
reasonably achievable).

5.0 mR/hr



(6]

LAB PRACTICAL

No - BKG Reading 0.02 mR/hr
Yes - with end-window cap on = 0.02 to 0.03 mR/hr
- with end-wirdow cap off = 0.2 to 0.5 mR/hr

0.2 to 0.3 mR/hr 1.5

paper in between - 0,2 to 0.3 mR/hr 1.5

aluminum in between - 0.18 to 0.2 mR/hr 1.0 * Lead best shield.
lead in between - 0.08 to 0.09 mR/hr 0.5

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

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

Beta's and Gamma's
Orange Plate

- 1.5 to 3.0 mR/hr

- No shielding required.

With cap-off = 1.7 to 2.5 mR/hr

CNIRIL 5s. 395502



Item 9 - Facilities and Equipment

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 flocr. Approximately 18 inches
of dirt cover the ceiling. The adjacent room, 008k was
designed for use of an x-ray machine but is present.iy used
to house a scanning election microscope.

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 -afety officer, the Health Physicist, >r the
manager of the Department of Biological Sciences. A key to
unlock the irradiator itzelf is obtainable through an
Irradiator Safety Ofticer, the Radiation Safety Officer or
the Health Physicist.
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Item 10 - Radiation Safety Program

The radiation safety program is under the supervision of the
University Radiation Control Committee whose members are
appointed by the President of the University for two-year
terms. The Committee meets guarterly 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

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 delegated
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 Controcl Committee are:

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

2. To review and act on applications of individuals
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
Cfficer and to consider additional regulat ns in
accordance with his recommendations.

5. To assure the maintenance of adeguate records
concerning exposure of personnel.

[ . 8395502



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
continued use application form is enclosed
(Attachment 2).

9. To maintain written records of all Committee
meetings, actions, recommendations and decisions.

The Chairman of the Radiation Control Committee, the
Radiation Safety Officer or their duty authorized
representatives, are authorized to act for the
Committee between meetings. Actions taken will be

reported to the Committee for review at appropriate
intervals.

Radiation Safety Officer

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
¢én effective and appropriate radiation safety
nrogram.

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

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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Irradiator Safety Officers

Up to three Responsible Investigators from the

Biological Sciences and other University Departments

may be designated Irradiator Safety Ofricers. 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 Biological

Sciences Department. The duties of the Irradiator

Safety Officers are:

W To maintain keys to the door of the irradiator
room and keys to unlock the irradiator and to
ensure that only authorized persons (Respoasible
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 pericdically check the irradiator to make sure
the facilities are secure and all safety equipment
is working properly.

D. Responsible Investigators

E.

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 Jdevices
shall be designated Responsible Investigators. The
responsibilities of Responsible Investigators are:

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

r I8 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
procedures in the event of an accident,

4. To keep the Radiation Safety Officer informed of
changes in the operational schedule of the
irradiator.

To advise all female radiatior uszers of child-
bearing age orally and in wricten form of the
iricreased risks of prenatal radiation exposure.
New female users shall be so advised before
beginning work with the irradiator.

[§:]

Users

No person shall use the Cesium 137 irradiator who has
not been appropriately trained in the safe use of this
irradiator.

(L. 80509
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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

University regulations concerning the safe use of
the irradiator.

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

F. Application for Approval as a Responsible Investigator

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
Radiation Safety Officer. The application forms may be
obtained from the Risk Management and Safety Office.
The Radiation Control Committee will rule on the
gualifications 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 pending official action by the Radiation
Control Committee at the next regular meeting.



II.

10.

10.

Item 10, Pg. 5

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

A.

. 1 Manitorise Eod !

All individuals entering the irradiator facility are
regquired 1.» wear a film badge. Film badges used are
described below:

B.

Supplier: Tech/Ops Landauer, Inc.
Type: Gl - Whole Body Badge
Frequency of change: Monthly

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.

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.

20

3.

w,

The source activities are traceable within 5% accuracy to
the U.S. National Bureau of Standards (NBS) Calibrations.
The frequency shall be at least annually and after
servicing.

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

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

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

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.

If the exposure measured by the instrument differs by
greater than 10% from the true exposure rate, then the
survey instrument will be adjusted. 1If 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.

LIRL . 895502
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The sources to be used in calibrating the survey nmeter
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

Leak Testing

Tests to determine if there is any leakage from the
sealed sources in the irradiator will be performed 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 5A, Single Channel Analyzer,
with a Nal 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:

CPM_of Smear = DPM x 4.505 x 10’ = microcuries
Efficiency of Detector

Operating and Emergency Procedures
1. Operating 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.

s Radiation film badges from the Biological Sciences

Stockroom if they do not have their own.



Item 10, Pg. 7

Once inside the irradiator room, the procedures of
operation are as follows:

1.

4.
5.

10.

1.

12.

13‘

14.

154
16.
17
18.

19,

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.

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

Unlock padlock on ieft side of the irradiator sliding
top.

Slide top over irradiator chamber.

Insert rotating handle into holes on exposed cylinder
surface.

Lift finger latch on right of cylinder.

Hold rotating handle down firmly and rotate entire
cylinder 180" clockwise. Window to source is now
open to the chamber.

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. 1In
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.

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

If irradiation time is long (greater than 15
minutes), leave the room, lock the door and wait
until irradiation is compiete.

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

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.

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.)

If radiation levels return to closed position

levels, drop finger-latcn into slot and remove
rotating handle.

Pull sliding top back completely.

Lock top in place with padlock.

Record date, names of both individuals using the
irradiator, material irradiated and time of
irradiation in the Cesium 137 Irradiator Log Book.
Turn off red warning light switch and lock the
Irradiator room door as you leave.

Return keys and survey meter to the Irradiator Safety
Officer you obtained them from. Also, inform the
Irradiator Safety Officer if the warning light is
burned out or if any other irregularities in the
operation of the source or facilities were noticed.

[HFLKL 8395502
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Item 10, Pg.
2. Emergency Procedures
If any of the following situations exist:

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

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

¢. 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. €31-5037
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

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.

8
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Item

114

11.2

Item 10, Pg.
Item 11

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.

11

Waste Management

When disposal of the irradiator is deemed necessary, the
unit will ke 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 radicactive waste from other persons or another
specific licensee authorized to possess the material.

Transportation

Any transportation of the irradiator will be done in
accordance with 10 CFR 71, “Packaging and Transportation

of Radicactive 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).

mmu;ggssoz
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Attachment 1

Radiation Safety Program
Chart of Organization
Cesium 137 Irradiator

President, University of Notre Dame |
j

Radiation Control Committee

Risk Management & Safety
Radiation Safety Officer
Health Physicist

\

Irradiator Safety Officers l

| Responsible Investigators |

—————d
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. . ATTACHMENT 2

Application for Continued Use of the Biology Department

esium 137 Irradiator

I

Name: Date:

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

1. Do yot. wish to renew your authorization to use the Cesium 137
Irraciator?

Yes No

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

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

The undersigned agrees to comply with all University and Nuclear

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:

NS 895509
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Attachment 3

APPLICATION FOR APPROUAL AS A RESPONSIBLE INVESTIGATOR
IN THE USE OF THE BIDLOGICAL SCIENCES DEPARTMENT CESTUM 137 IRRADIATOR

1. Name: Department: § -

Office: Lab: Telephone:

2. Type of Training:

Type hﬂhereirained Duration of | Formal | On the Job
Training

(a) Principles and
Practices of Radiation
Proteclion ¥ N ¥ N

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

{c) Mathemalics and cal-
culations basic to the
use and measurement
of radioactivity. Y N Y N

(d) Biological effects of
radiation, Y N Y N

3. Formal Courses:
(List all courses pertaining to radioisotopes, atomic and nuciear
structure, rodiochemistry, radiobiology, etc.)

hitle of Course Where Troined Duration

(a)

(b)

(c)

()




Attachment 3, pg. 2

4. Euperience: (Actuol use of radionuclides or radiation-producing
maochines)

Radionuclide Masimum Amount (mCi)  Where Enperience Duration
goined

Type of use:

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

CONTROL 10 3955 02
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€ 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.

Signed Date

Approval shall be for a period of no more than cne 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.

CNRIL K. 395502



